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Functional accounts of hierarchy propose that hierarchy increases
group coordination and reduces conflict. In contrast, dysfunctional
accounts claim that hierarchy impairs performance by preventing
low-ranking team members from voicing their potentially valuable
perspectives and insights. The current research presents evidence
for both the functional and dysfunctional accounts of hierarchy
within the same dataset. Specifically, we offer empirical evidence
that hierarchical cultural values affect the outcomes of teams in
high-stakes environments through group processes. Experimental
data from a sample of expert mountain climbers from 27 countries
confirmed that climbers expect that a hierarchical culture leads to
improved team coordination among climbing teams, but impaired
psychological safety and information sharing compared with an
egalitarian culture. An archival analysis of 30,625 Himalayan
mountain climbers from 56 countries on 5,104 expeditions found
that hierarchy both elevated and killed in the Himalayas: Expeditions from more hierarchical countries had more climbers reach the
summit, but also more climbers die along the way. Importantly,
we established the role of group processes by showing that these
effects occurred only for group, but not solo, expeditions. These
findings were robust to controlling for environmental factors, risk
preferences, expedition-level characteristics, country-level characteristics, and other cultural values. Overall, this research demonstrates that endorsing cultural values related to hierarchy can
simultaneously improve and undermine group performance.
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ierarchy helps groups conquer many of the challenges and
threats that they face. For example, hierarchical differentiation can increase group performance by clearly defining roles
that facilitate coordination (1) and the integration of information
(2, 3) and by creating patterns of deference that reduce intragroup
conflict, especially when group members are interdependent (4, 5).
Hierarchy, however, also has the potential to kill. Rigid hierarchies limit low-ranking group members from voicing their opinions and concerns. This lack of participative voice can produce
negative outcomes, including greater mortality (6, 7). Hierarchy can
also reduce feelings of psychological safety (8), thereby impairing
group communication (9) and performance (10). In contrast, when
hierarchies allow lower ranked individuals to speak up and share
relevant information, groups can effectively identify critical errors
and prevent them from having adverse consequences (11).
The above research suggests that hierarchy can produce both
the best and the worst outcomes for groups and organizations.
Our research seeks to establish the dual role of hierarchy by
drawing on experimental data from an international sample of
expert mountain climbers and over 100 y of archival data from
mountain-climbing expeditions in the Himalayas. We show that
expert climbers believe that the cultural value of hierarchy is
a significant determinant of a number of group processes that are
critical to expedition success and failure. Additionally, we demonstrate that cross-national variation in the cultural value of hierarchy predicts both summit and fatality rates during mountainclimbing expeditions in the Himalayas. Expeditions from
countries that value hierarchy are more likely to achieve the best
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possible outcome—summiting the mountain—and the worst possible outcome—suffering fatalities. Importantly, we show that these
results emerge only for group, but not solo, expeditions, demonstrating that group processes are essential for the effects of hierarchy to emerge.
In their seminal work on culture, based on samples of more
than 70,000 respondents from over 70 countries, Schwartz (12)
and Hofstede (13, 14) each articulated a cultural value relevant
to the present work—hierarchy and power distance, respectively.
Schwartz defined the cultural value of hierarchy as “A cultural
emphasis on the legitimacy of an unequal distribution of power,
roles and resources” (ref. 12, p. 27). He argues that people in
hierarchical societies are socialized to comply with the obligations
and rules attached to their hierarchical roles and show deference
to superiors (12). This cultural value leads highly ranked individuals to expect deference from lower ranked individuals and
makes it difficult for lower ranked members to speak up and raise
their concerns when necessary. Hofstede used the concept of
power distance to describe cultural variation in hierarchy, which
he defined as “the extent to which members of society accept the
fact that power in institutions and organizations is distributed
unequally” (ref. 13, p. 45). He argued that lower ranked members
in high-power-distance cultures are not expected to disagree with
higher ranked members and that higher ranked members are not
required to consult lower ranked members in the decision-making
process (13, 14).
Even though many expedition members climbing in the Himalayas are far removed from their cultural context, we predicted
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processes (e.g., communication, coordination) for the success or
failure of a climbing expedition (1 = not at all important, 7 =
very important), respondents confirmed their significance (M =
6.50, SD = 0.68).
Next, participants rated the relative importance of team processes versus individual climber characteristics for the success or
failure of climbing expeditions (1 = not at all important, 7 = very
important). These experienced climbers rated team processes as
more important than individual characteristics [M = 4.87, SD =
1.64, significantly greater than the scale midpoint, t(128) = 26.85,
P < 0.001]. Thus, highly experienced mountain climbers reported
that team processes are critically important for the success
and failure of climbing expeditions and also reported that
team processes are more important than individual climber
characteristics.
Next, respondents were instructed to think about a climbing
team that was about to climb one of the 8,000-m (26,257-ft) peaks
in the Himalayas. They were randomly assigned to one of two
experimental conditions: the team they thought about was described as having either a hierarchical culture or an egalitarian
culture. They then answered nine questions about the team’s
expected level of coordination, psychological safety, and information sharing.
To test our hypothesis that the hierarchy manipulation would
have opposing effects on coordination versus psychological safety
and information sharing, we conducted a 2 (condition: hierarchy
vs. egalitarianism) × 3 (measure: coordination vs. psychological
safety vs. information sharing) mixed-model analysis of variance
(ANOVA) with repeated measures on the second factor. As
predicted, the condition × repeated measures interaction was
significant [F(1, 128) = 16.16, P < 0.001]; respondents thought
that a hierarchical culture would have opposing effects on coordination versus psychological safety and information sharing.
[The interaction remained significant after controlling for the
number of previous team expeditions, number of previous solo
expeditions, highest altitude reached, number of serious injuries
experienced, number of deaths experienced, gender, and age; F(1,
102) = 14.92, P < 0.001.] Respondents in the hierarchical-culture
condition (M = 5.17, SD = 1.08) indicated that the team would be
able to coordinate their actions more effectively than those in the
egalitarian-culture condition [M = 4.71, SD = 1.51, t(128) = 2.03,
P = 0.044]. However, respondents in the hierarchical-culture
condition also thought that the team would experience less psychological safety (M = 4.68, SD = 1.46) and information sharing
(M = 4.96, SD = 1.41) than respondents in the egalitarian-culture
condition [psychological safety: M = 5.45, SD = 1.16; information
sharing: M = 5.49, SD = 1.12; t(128) = −3.34, P = 0.001 and
t(128) = −2.33, P = 0.021, respectively] (Fig. 1).
Study 1 demonstrates that expert mountain climbers believed
that climbing teams with a hierarchical culture would be more
likely to engage in group processes that both improve and harm
their chance of success compared with climbing teams with an
egalitarian culture. Overall, highly experienced climbers validated
our prediction that a hierarchical culture may improve team coordination, but harm team psychological safety and information
sharing. Importantly, these group processes are the same group
processes that respondents identified as being critically important
to the success or failure of the expedition.
In study 2, we sought to observe the consequences of hierarchical cultural values on actual team performance in a rich empirical context. Using Himalaya mountain-climbing data from
5,104 group expeditions involving 30,625 climbers from 56
countries (22) (see Methods for additional sample and variable
details), we tested whether expeditions from more hierarchical
cultures had more climbers reach the summit than expeditions
from less hierarchical cultures. We also tested whether expeditions from more hierarchical cultures suffered more fatalities
than expeditions from less hierarchical cultures. In sum, we
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that the hierarchical values of one’s country of origin would still
exert influence over climbing outcomes because individuals carry
their culture with them even when they are far from home (15).
For example, the cultural attitudes of one’s home country toward
corruption predict parking violations among United Nations diplomats working in the United States (16) and tax evasion levels
among foreign business owners in the United States (17). These
findings demonstrate that the cultural values of one’s home country
predict behavior even when people are abroad.
The predictive power of cultural values is likely to be even
stronger when people also face uncertainty. Consistent with this
idea, researchers have argued that, when individuals are in an
unfamiliar and uncertain context, they use past experiences and
cultural assumptions to make sense of the novel environment (18).
Our research examines the effect of cross-national variation in
hierarchical cultural values on the performance of mountainclimbing teams. Mountain climbing is an ideal context in which
to study hierarchy. Teams of climbers must make decisions regarding navigation, climbing speed, and climbing route (19) in an
uncertain context. Expedition members must coordinate their
activities, monitor their progress and health status, and listen and
respond to feedback (19). Thus, to be successful and avoid potentially fatal errors, climbers need to communicate frequently
and coordinate effectively. We predicted that hierarchical values
could have both beneficial and detrimental consequences for
these processes.
We predicted that climbing teams from more hierarchical
cultures would be more likely to summit in real climbing expeditions. A clear chain of command within a climbing team is
critical for success because it clarifies each member’s role and
responsibilities during both ascent and descent and helps to avoid
coordination errors such as “traffic jams” and bottlenecks on the
mountain. This aspect is consistent with the functional perspective on hierarchy that emphasizes how hierarchy facilitates coordination and reduces conflict (3). Research has found that the
benefits of hierarchy are especially pronounced under conditions
of high interdependence (5), such as the conditions faced by highaltitude climbers.
However, climbing teams need to use the different perspectives of all of the team members to avoid catastrophic failure.
If hierarchical cultures create a climate that prevents lowranking members from voicing their perspectives or expressing
their safety concerns, the group may encounter life-threatening
conditions that could have been avoided (20). Even when the entire group’s safety is jeopardized, low-ranking members of
hierarchical cultures may suppress their perspectives to avoid
challenging authority (21). Therefore, even in extreme and hazardous conditions, strong hierarchical values may stifle group
psychological safety and information sharing and increase the risk
of producing the worst possible group outcome: fatalities. Thus,
we also predicted that climbing teams from more hierarchical
cultures would be more likely to suffer fatalities.
In study 1, we sought to establish the importance of group
processes in mountain-climbing outcomes. Additionally, we
wanted to determine whether expert climbers believed that a
hierarchical culture would improve group coordination in
climbing teams, but undermine psychological safety and information sharing relative to an egalitarian culture.
We conducted an online experiment with highly experienced
mountain climbers from 27 different countries (see Methods and
SI Text for additional study details). Respondents first reported
on the team-level factors that were most important for expedition
success and failure using free response. A majority of respondents indicated in their free responses that team coordination,
psychological safety, or information sharing were critically important to expedition success (68.3% of responses) and expedition failure (55.0% of responses; see Table S1 for sample
responses). When asked to indicate the importance of team

Fig. 1. Respondents in the hierarchy condition indicated that the team they
read about would be able to coordinate their actions more effectively, but
would also be more likely to experience less psychological safety and less information sharing, than respondents in the egalitarianism condition (study 1).

attempted to capture both the beneficial and detrimental
effects of hierarchy in the same empirical context.
Our measure of expedition success was the number of climbers
who reached the summit. Our measure of expedition failure was
the number of climbers who died during the expedition. We used
three different measures of cultural hierarchy as predictors to
test our hypotheses—Schwartz’s hierarchy index [based on his
hierarchy and egalitarianism values (reverse-coded)] (12), Hofstede’s power distance measure (13, 14), and a combined hierarchy measure that included all three.
To demonstrate that our findings are robust to factors that
could influence success and failure at high altitude, we controlled
for (i) environmental factors, (ii) risk preference factors, (iii)
expedition-level characteristics, (iv) country-level characteristics,
and (v) other cultural values identified by Schwartz and Hofstede
(12–14, 23). Variables with substantive skew were log-transformed
(24). We used econometric procedures to analyze our data by
including clustered robust SEs, which take into account the
nestedness of expeditions within countries (see Tables S2–S4 for
variable details and correlations among variables).
To test our first hypothesis that expeditions from hierarchical
cultures will have more climbers reach the summit, we ran a series of zero-inflated negative binomial regressions. As predicted,
the combined hierarchy measure was significantly associated
with the number of climbers who reached the summit in all six
regression steps (P < 0.001 in steps 1, 2, 3, and 6; P < 0.01 in
steps 4 and 5). The same pattern of results emerged when using
the Schwartz hierarchy measure and the Hofstede power distance measure individually. (See Table 1 for regression results
with all control variables and Table S5 for coefficients and
clustered robust SEs for all other summit models.) Consistent
with the functional perspective on hierarchy, expeditions consisting of climbers from countries whose culture strongly embraced hierarchy had more climbers reach the summit.
We tested our second hypothesis that expeditions from hierarchical cultures will suffer more fatalities on the mountain using
the same analytic strategy. As predicted, the combined hierarchy
measure was significantly associated with the number of deaths
in all six regression steps (P < 0.001 in steps 3 and 6; P < 0.01 in
steps 1, 2, 4, and 5). The same pattern of results emerged when
using the Schwartz hierarchy measure and the Hofstede power
distance measure individually. (see Table 1 for regression results
with all control variables and Table S6 for coefficients and
clustered robust SEs for all other death models). Consistent with
the dysfunctional perspective on hierarchy, expeditions consisting
1340 | www.pnas.org/cgi/doi/10.1073/pnas.1408800112

of climbers from countries whose culture strongly embraced hierarchy had more climbers die while climbing. (See Tables S7–S9
for the results of robustness checks related to our first two
hypotheses.)
To test for the role of group processes, we also analyzed solo
expeditions (i.e., expeditions with only one nonhired climber;
n = 1,079). We predicted that, if group processes drive the
effects of hierarchy on group outcomes, then cultural hierarchy
would not predict summiting and fatality rates among solo expeditions. This prediction was supported because the direct effect of
the combined hierarchy measure was not significantly associated
with either summiting (b = −0.061, SE = 0.124, P = 0.621) or
dying (b = −0.105, SE = 0.246, P = 0.670) for solo expeditions (see
SI Text for additional analyses comparing the outcomes of real and
pseudo groups).
In sum, hierarchical cultural values predicted summiting and
fatality rates only for group expeditions. Hierarchy did not predict summiting or fatality rates in solo expeditions, providing
evidence that group processes are a critical driver of the observed effects.
The present findings contribute to the cross-cultural literature
by demonstrating that variation in hierarchical values has important consequences for team performance (25). This finding is
particularly important because prior research has shown that,
once adopted, hierarchical values are hard to change and exert
their influence over long periods of time (26, 27). Furthermore,
in contrast to structural hierarchies, cultural values may be harder
to detect given culture often influences people at an unconscious
level (28). By examining the effects of hierarchical cultural values
in a high-stakes context, our research responds to the recent call to
deeply examine cultural values other than individualism–collectivism (25).
This research also contributes to the hierarchy literature by
showing that models of hierarchy that have been applied to teams
are also relevant for country-level values. Indeed, we found cultural measures of hierarchy had very similar effects within teams
that previous research has found in relation to structural forms of
hierarchy (5, 29). Hierarchy, structurally and as a cultural value,
can both help and hurt team performance.
Importantly, the current effects are likely occurring not because cultural values alter group structure but because these
values affect group processes. As Gordon Janow, the Director of
Programs at Alpine Ascents International, described in an interview with us, “Expeditions don’t differ much in how they are
structured. What varies is how people interact within those structures. And culture is one factor that influences those interactions
and communication patterns.”
For better or worse, hierarchy exerts strong influence over group
outcomes. Strong hierarchical values pave the way for coordinated
effort, but, at the same time, these values can mute the voice of
others in the face of threat. Our results suggest that, to avoid errors,
strong hierarchical cultures need to implement mechanisms geared
toward encouraging low-ranking members to voice their perspectives and for high-ranking members to integrate this feedback.
Hierarchy, it turns out, can elevate climbers to the summit, but at
a potentially steep cost.
Methods
Study 1.
Sample details. Overall, 146 climbers from 27 different countries completed
the survey. [Sixteen respondents were excluded from all analyses because
they provided the exact same response to all nine coordination, psychological
safety, and information sharing measures (e.g. all 7s on a 7-point scale), which
indicated a lack of attention or engagement (for a description of why
nonvariance in response sets is a problem, see refs. 30–32). Nationalities
represented in our sample included the following: Argentina (N = 1), Australia (N = 2), Belgium (N = 2), Belarussia (N = 1), Brazil (N = 3), Canada (N = 7),
Denmark (N = 2), England (N = 12), Germany (N = 1), Ireland (N = 1), Italy (N =
1), Luxembourg (N = 1), Mexico (N = 1), Mongolia (N = 1), Nepal (N = 21),
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Row
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Variable

DV: no. of summits

DV: no. of deaths

Hierarchy (Schwartz and Hofstede combined)
Region fixed effect
Season fixed effect
Year
Standard route dummy (1 = yes, 0 = no)
Illegal expedition dummy (1 = yes, 0 = no)
Terminated because too risky (1 = yes, 0 = no)
Average age of climbers
No. of expedition members
No. of hired Sherpas
No. of hired non-Sherpas
Unique expedition roles
Leader experience
Average climber experience
SD of climber experience
No. of camp sites
No. climbers using O2
No. of women on expedition
Peak height in meters (log)
High point reached (log)
No. of climbers summited
Gini index
GDP per capita (log)
Population (log)
Climatic demands index
Mean elevation native country (log)
Mean years of schooling
Industrial performance index
Democracy index
Mastery (Schwartz)
Harmony (Schwartz)
Embeddedness index (Schwartz)
Individualism (IDV; Hofstede)
Masculinity (MAS; Hofstede)
Uncertainty avoidance (UAI; Hofstede)
Observations
Mean VIF†

0.203*** (0.049)
Included
Included
0.005 (0.003)
0.083 (0.059)
0.033 (0.082)
Death model only
−0.002 (0.002)
0.042*** (0.006)
0.130*** (0.015)
0.019*** (0.005)
−0.020 (0.016)
0.008* (0.003)
−0.007 (0.008)
0.011** (0.004)
0.069*** (0.020)
0.009 (0.008)
0.005 (0.010)
−2.654*** (0.213)
Death model only
Death model only
0.007 (0.004)
0.057 (0.056)
−0.020 (0.017)
0.001 (0.002)
0.016 (0.021)
−0.011 (0.019)
0.026 (0.176)
−0.035** (0.013)
0.272* (0.136)
0.251** (0.094)
−0.121** (0.042)
0.000 (0.001)
−0.001(0.001)
−0.002 (0.001)
4,025
3.99

0.669*** (0.135)
Included
Included
−0.029** (0.011)
−0.475* (0.205)
Summit model only
0.143 (0.261)
−0.017 (0.016)
−0.011 (0.015)
0.102 (0.065)
0.222* (0.105)
0.160* (0.071)
0.013 (0.018)
−0.067 (0.063)
0.040 (0.042)
−0.071 (0.036)
−0.007 (0.029)
−0.043 (0.040)
5.023*** (1.427)
−0.497 (0.568)
−0.093* (0.041)
−0.003 (0.011)
0.176 (0.127)
−0.007 (0.071)
0.004 (0.007)
−0.161* (0.081)
0.001 (0.052)
−0.975 (0.647)
−0.091 (0.074)
0.705 (0.721)
1.158** (0.375)
−0.056 (0.104)
0.009 (0.006)
−0.007 (0.004)
0.003 (0.006)
4,001
4.17

*P ≤ 0.05; **P < 0.01; ***P < 0.001. Results from zero-inflated negative binomial regression. DV, dependent
variable; IDV, individualism; MAS, masculinity; UAI, uncertainty avoidance; VIF, variance inflation factor.
Schwartz refers to ref. 12. Hofstede refers to refs. 13 and 14.
†
Although present, VIF was not severe in most models. Max VIF was less than 10 in all models, which is the
recommended cutoff value for acceptable levels of VIF (50).

The Netherlands (N = 1), New Zealand (N = 5), Poland (N = 1), Russia (N = 1),
Scotland (N = 3), Serbia (N = 1), Singapore (N = 1), Slovenia (N = 1), South
Africa (N = 1), Spain (N = 1), Switzerland (N = 3), and the United States (N =
45). Nine respondents did not provide their nationality.] Respondents were, on
average, 41.80 y old (SD = 13.99; age range 18–80), had participated in 30.80
expeditions (SD = 50.66; expedition range 1–335), and had served as the leader
or coleader on roughly one third of those expeditions (M = 10.87, SD = 22.35;
led expedition range 0–130). Respondents reached their summit or altitude
goal on over two thirds of the expeditions in which they participated (M =
22.86, SD = 41.78; summit range 0–300). Additionally, 43 respondents (33.1%)
reported that at least one serious injury occurred during an expedition in
which they participated (number of serious injuries range 0–10), and 17
respondents (13.1%) indicated that at least one fatality occurred during an
expedition in which they participated (number of fatalities range 0–5).
Respondents reported reaching an average maximum altitude of 5,834 m
across all of the expeditions in which they had participated (19,140 ft; SD =
1,886 m/6,188 ft; max altitude range 200–8,850 m/656–29,035 ft). Twenty
respondents (15.4%) had climbed above the symbolically significant and particularly dangerous threshold of 8,000 m (26,257 ft). Fourteen respondents
(10.8%) were female.
Respondents first answered two free-response questions: “According to
your own personal views, what are the specific team-level factors that contribute to a successful [failed] climbing expedition?” and then answered the
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following two questions: “How important are team processes (e.g. communication, coordination) for the success or failure of a climbing expedition?” (from
1 = “Not at all important” to 7 = “Extremely important”) and “How important
are team processes (e.g. communication, coordination) relative to the individual
characteristics of team members (e.g. age, strength) for the success or failure of
a climbing expedition?” (from 1 = “Individual characteristics are much more
important than team processes” to 7 = “Team processes are much more important than individual characteristics”).
Experimental manipulation. Participants were next randomly assigned to one of
two experimental conditions: a hierarchy condition or an egalitarianism condition. To manipulate hierarchy, respondents read a short scenario. Respondents read:

One of our interests is the extent to which the endorsement of hierarchy [egalitarianism] affects the performance of mountain climbing expeditions. Hierarchical [Egalitarian] groups value and support
rank-order differences [equality] among group members. Thus, hierarchical [egalitarian] groups emphasize norms and values specifying
that some group members have higher rank than others [that group
members are equal in rank].
Now imagine that a team with a hierarchical [an egalitarian] culture
is about to climb one of the 8,000-meter (26,257-ft) peaks in the
PNAS | February 3, 2015 | vol. 112 | no. 5 | 1341
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Table 1. Group expeditions (summits and deaths)

Himalayas. Please respond to the statements below based on your
knowledge of and experience with mountain climbing.
We then assessed how effectively respondents thought the group would
be able to coordinate their actions, the extent to which respondents thought
the group would experience a psychologically safe communication climate,
and the extent to which respondents thought the group would effectively
share information among team members (see SI Text for a description of all
items used in study 1).
Study 2. Our data represent all expeditions that have climbed in the Himalayas between 1905 and 2012 from the Himalaya Database (22), a rich
compilation of records based on detailed expedition archives, books, alpine
journals, and correspondence with Himalayan climbers. We used
expedition-level as well as aggregated individual-level data to create the
dataset for our study.
The average number of climbers per expedition in our sample was 7.16
(SD = 5.29), and the average number of climbers who successfully reached
the summit per expedition was 2.26 (SD = 3.35). Furthermore, across all of
the expeditions in our sample, 549 climbers died (i.e., 1.8% of all climbers).
At least one death occurred on about 1 in 12 expeditions (343 expeditions;
8.1% of all expeditions).
Our main analyses focused exclusively on group expeditions. To isolate the
effect of shared cultural values on group performance, we restricted our
sample to include only monocultural expeditions (i.e., all expedition members
shared the same nationality). We also excluded expeditions originating from
presently defunct countries (e.g., Czechoslovakia, Soviet Union, etc.) because
the cultural values or control variables crucial to our analyses did not exist for
these countries.
Independent Variable Details.
Schwartz value inventory. The Schwartz Value Inventory measures are based on
responses from more than 70,000 teachers and students in 75 different
countries (23) and consist of five items measuring hierarchy such as “As
a guiding principle in my life, authority (the right to lead or command) is of
supreme importance” and six items measuring egalitarianism on a 7-point
scale, such as “As a guiding principle in my life, equality (equal opportunity
for all) is of supreme importance.” Because the measures of hierarchy and
egalitarianism were at opposite ends of a single dimension and highly correlated, we created a single Schwartz hierarchy index by standardizing both
the hierarchy and egalitarianism scales, multiplying the egalitarianism scale
by −1, and averaging the two standardized subscales together (α = 0.70).
Higher scores indicate stronger hierarchical values.
Hofstede cultural values. Hofstede (13, 14) developed his influential cultural
dimensions after factor analyzing an international survey completed by
more than 88,000 employees at IBM. Currently, cultural dimensions are
available for 101 countries. The measure consists of three items: e.g., “How
frequently, in your experience, are employees afraid to express disagreement with their managers.” Higher scores on the power distance index indicate stronger hierarchical preferences.
Overall, we used three different measures of cultural hierarchy to test our
hypotheses. First, we used Schwartz’s hierarchy measure (i.e., hierarchy and
reverse-coded egalitarianism). Second, we used Hofstede’s (13, 14) power
distance cultural dimension. Third, we created an overall index of hierarchy
that combined the standardized Schwartz and standardized Hofstede
measures (α = 0.71). Higher scores indicate stronger hierarchical values for all
three measures.
Control Variable Details.
Environmental control variables. Heterogeneity in Himalayan region, weather,
and year of expedition can affect high altitude climbing safety (33). To
conservatively control for this heterogeneity in environmental factors in our
regression models, we included fixed effects for Himalayan region (i.e., each
expedition is identified in the dataset as occurring in one of 20 different
areas in the Himalayas) and season (34). We also controlled for the year of
the expedition (as a continuous variable) because climber equipment and
the commercialization of climbing have changed over time. Treating year as
a continuous variable in this type of situation is common (35–41).
Risk preference control variables. To establish that the observed effects were not
driven by differences in risk preferences, we controlled for several risk
preference variables provided by the Himalaya Database. First, we controlled
for whether or not the expedition used a standard climbing route because
using a nonstandard climbing route can be inherently risky because less
traversed and less patrolled areas of the mountain are often more technically
difficult and removed from forms of expeditionary support (e.g., medical aid).
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Therefore, we acquired data on the type of route that the expedition used.
The “standard route” variable was coded as 1 for expeditions that used
a standard route and 0 for expeditions that used a nonstandard route.
Second, we controlled for whether the expedition was authorized/legal or
unauthorized/illegal because unauthorized expeditions are inherently more
risky (included in summit models only because there was no variance in deaths
on this variable for group expeditions). Unauthorized or illegal expeditions
were coded 1, and authorized or legal expeditions were coded 0.
Third, we controlled for whether or not the expedition responded to
increased risk by terminating the expedition. An important measure of an
expedition’s tolerance of risk is how its members respond to dangerous
situations on the mountain. Expeditions were identified in the dataset as
being terminated for 1 of 15 different reasons: unknown, success (main
peak), success (subpeak), success (claimed), bad weather, bad conditions,
accident, illness, AMS, exhaustion, or frostbite, lack (or loss) of supplies or
equipment, lack of time, route technically too difficult, lack of experience,
strength, or motivation, did not reach base camp, did not attempt climb,
attempt rumored, and other. We coded the reasons in bold above as 1 =
relating to risk preferences and all of the reasons not in bold as 0 = unrelated to risk preferences.
Expedition control variables. We also controlled for a number of expeditionspecific variables including (i) the average climber age per expedition because age may negatively relate to climber fitness and because the predictive power of cultural values is stronger for older people (39); (ii) the total
number of climbers because more climbers make bottlenecks more likely
and coordination more difficult; (iii) the number of hired Sherpas (i.e., local
support climbers/guides) on each expedition because Sherpas typically have
a wealth of experience and intimate knowledge of particular peaks and
routes; (iv) the number of hired people who were not Sherpas because other
hired individuals support various needs and may have specific knowledge
related to the mountain; (v) the number of unique roles on the expedition
(e.g., cook, porter, etc.) because coordinating the actions of individuals with
many different responsibilities may be more difficult than coordinating the
actions of individuals with similar responsibilities; (vi) the number of previous expeditions led by the same leader because leaders who have led other
expeditions in the Himalayas have considerable knowledge of the mountain
and challenges from which to draw, making them potentially more valuable
than novice leaders; (vii) the average number of previous expeditions
members had participated in before the current expedition because, as with
leader experience, individuals who have participated in multiple expeditions
in the past have more knowledge to draw on that may increase their chances
of summiting and decrease their chances of dying; (viii) the SD of climber
experience because differences in experience and ability within a group may
lead to coordination challenges and conflict; (ix) the number of camp sites
established during the expedition because camp sites can shelter climbers
from extreme weather conditions and allow climbers to recover from physical
and mental fatigue and because successful expeditions summit faster than
unsuccessful ones (33); (x) the number of climbers using oxygen because oxygen use may affect physiological responses to high altitude; (xi) the number
of women on the expedition because the presence of women can increase
male risk-taking (42), collective intelligence is higher in groups with more
women (43), and men outperform women on motor behaviors and physical
tasks such as mountain climbing (44); (xii) peak height (log-transformed)
because higher elevation is associated with greater health risks (45); (xiii) the
high point on the mountain reached by the expedition (log-transformed,
death models only) because climbers that reached higher points may have
been more vulnerable to danger; and (xiv) the number of climbers who
summited (death models only) because summiting could expose a team to
more risks (33).
Country-level control variables. We also controlled for a number of country-level
variables. We controlled for (i) income inequality (Gini, CIA World Factbook)
to control for macroeconomic differences in social hierarchies because economic inequality is associated with greater power distance (14, 46); (ii) GDP
per capita (log-transformed, World Bank) because climbers from wealthier
countries may have better climbing equipment than climbers from poorer
countries and because past research has shown that GDP per capita is negatively associated with hierarchy values (47); (iii) population size (logtransformed, World Bank) because more populous countries have a bigger
talent pool that may produce better climbers; (iv) Climatic Demands Index
(48) because more demanding climates are positively associated with more
hierarchical institutions (48), and (v) the mean elevation of the expedition’s
native country (Portland State University Economics Database, log-transformed) because climbers from countries with a higher mean elevation are
more likely to be acclimated to high altitudes and may have more opportunities to practice mountain climbing. To further account for concerns
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Our independent and control variables were always entered in six steps: (i)
hierarchical cultural value only, (ii) fixed effects for region and season and
year added, (iii) risk preference variables added [standard route dummy (1 =
yes, 0 = no), illegal expedition dummy (1 = yes, 0 = no; summit models only)],
and terminated because too risky dummy (1 = yes, 0 = no; death models only),
(iv) expedition characteristics added [average age, total members, total hired
Sherpas, total hired non-Sherpas, unique expedition roles, leader experience,
average climber experience, SD of climber experience, total camp sites,
number of climbers using oxygen, number of female climbers, peak height
(log-transformed), high point reached (log-transformed; death models only),
number of members who summited (death models only)], (v) country-level
variables added [Gini, GPD per capita (log-transformed), population (logtransformed), Climatic Demands Index, mean elevation of native country
(log-transformed), mean years of schooling, industrial performance index,
and democracy index], and (vi) other cultural values added (mastery, harmony, embeddedness index, individualism, masculinity, uncertainty avoidance).
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related to country selection bias (49), we also controlled for (vi) the mean
number of years of schooling for adults (United Nations Human Development
Indicator); (vii) the United Nations Competitive Industrial Performance Index
score (United Nations Industrial Development Organization); and (viii) Democracy Index Values (Economist Intelligence Unit).
Other cultural values. Finally, we controlled for other cultural values as originally identified by Schwartz (harmony, embeddedness, mastery, affective
autonomy, and intellectual autonomy) and Hofstede (individualism, masculinity, and uncertainty avoidance) (13, 14, 23) to demonstrate that the
effect of hierarchy on summiting and deaths was robust to other cultural
dimensions on which societies differ. Mastery and harmony (reverse-coded)
did not demonstrate sufficient reliability (α = 0.55) so we treated each as
a separate variable in our models. However, we standardized and combined
Schwartz’s measures of embeddedness, affective autonomy (multiplied
by −1), and intellectual autonomy (multiplied by −1) to create a single statistically reliable Schwartz embeddedness index (α = 0.94).
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SI Text
Study 1
Recruitment Procedure. Over a 1-wk period, the first author emailed
several hundred alpine associations (local chapters and national
organizations), Himalayan expedition companies, mountaineering
guide training facilities, and well-known climbers from around the
world seeking participation in a short online survey. Potential
respondents were identified through online searches that targeted
only highly experienced climbers and organizations that used English as a primary or secondary language. If a non-English website
provided the option to translate the page contents to English,
then the website was considered to have English as a secondary
language. Potential respondents were told that the research team
was “studying mountaineering processes and outcomes” and that
the researchers were interested in “your knowledge of and experience with mountain climbing in teams.” An anonymous
survey link was included in the email. Potential respondents were
also encouraged to share the survey link with other experienced
climbers. The survey remained open for exactly 4 wk from the
time the first email was sent. Respondents were given the option
to receive a summary of the research findings at the conclusion
of the project (79.2% of respondents requested a summary of
the findings).
Free Response Coding. Two independent coders identified the
frequency with which participants specifically mentioned one of the
three group processes of interest in their response—coordination,
psychological safety, and information sharing—or described one
of these processes in a general sense. The ratings of the two
coders demonstrated high reliability for the team-level factors
that contributed to success (intraclass correlation coefficient =
0.92) and failure (intraclass correlation coefficient = 0.90). Seven
respondents did not answer the “success” question, and nine
respondents did not answer the “failure” question. Table S1
provides sample responses that were coded as relating to each of
the three group process variables.
Likert Scales.
Coordination. We assessed how effectively respondents thought the

group would be able to coordinate their actions using the following three items (α = 0.78): “How effectively would group
members be able to coordinate their actions in this group?”;
“How effectively would the group be able to manage interdependencies among group members?”; and “How effectively
would group members be able to leverage different skill sets in this
group?” (from 1 = very ineffectively to 7 = very effectively).
Psychological safety. We assessed the extent to which respondents
thought the group would experience a psychologically safe communication climate using the following three items (α = 0.84):
“How safe would it be for all group members to give their opinions?”; “How safe would it be for all group members to express
their concerns?”; and “How safe would it be for all group members to challenge each others’ ideas?” (from 1 = very unsafe to 7 =
very safe).
Information sharing. We assessed the extent to which respondents
thought the group would effectively share information among
team members (1) using the following three items (α = 0.88):
“Information will be freely shared among the members of this
team”; “When a member of this team gets information that affects
the team, they will be quick to share it”; and “The members of this
Anicich et al. www.pnas.org/cgi/content/short/1408800112

team will keep each other ‘in the loop’ about key issues affecting
the team” (from 1 = strongly disagree to 7 = strongly agree).
To provide additional support for our proposed mechanisms,
we interviewed one of the world’s leading experts on high-altitude
mountaineering and compiled relevant quotations from two
published, first-hand accounts of the 1996 Mt. Everest disaster.
These anecdotes are included at the end of SI Text as Appendix.
Study 2
Analytic Strategy. Given the overdispersion present in our dependent variables, we first compared the appropriateness of using
poisson versus negative binomial models. In each of our summit
and death count models, the likelihood ratio test that alpha equals
zero was rejected at the P < 0.001 level, demonstrating that the
negative binomial model was more appropriate than the poisson
model. Additionally, our dependent variables (i.e., summits and
deaths) both had excess zeros, indicating that most climbers neither reached the summit nor died. Therefore, we tested whether
correcting for zero inflation by using zero-inflated negative binomial (ZINB) estimation was appropriate. The Vuong test
comparing the appropriateness of zero-inflated versus basic negative binomial estimation favored zero-inflated estimation for both
summit and death models. Thus, we report results from zero-inflated negative binomial regression with the number of expedition
members as the inflation variable. Finally, we used econometric
procedures to analyze our data by including clustered robust SEs
(2), which take into account the nestedness of expeditions within
countries. This approach is appropriate given our data structure (3)
and has been used similarly across a wide range of disciplines (4–7).
See Table S2 for an overview of all of the variables used and
Tables S3 and S4 for bivariate correlations among all independent,
control, and dependent variables. Importantly, the correlations
among our three hierarchy variables and two dependent variables
(i.e., summits and deaths) are larger than the vast majority of
correlations reviewed in Roberts et al. (8) related to similarly
important life and death outcomes (see table 1 of Roberts et al.
for a summary of correlations), demonstrating that the magnitude
of our effects are meaningful. Tables S5 and S6 provide coefficients and clustered robust SEs for all summit models (i.e.,
steps 1–6) and death models (i.e., steps 1–6).
Establishing Group Level Process. To further test our prediction that
group processes drive the effects of hierarchical values on summiting and dying, we created a set of pseudo expeditions whose
aggregated members never interacted. To create matched pseudo
groups, we first identified all of the countries in our dataset that
had at least one solo expedition and at least one group expedition.
Then, we used the total number of expedition members from each
real group expedition as the basis for forming a randomly drawn
matched pseudo group of the same size from the same country. For
example, if a real group from Argentina had 10 total members,
then we randomly drew (with replacement) 10 solo climbers from
the Argentinian “solo expedition sample” and summed the
number of summiting members and dying members in this pseudo
group. The hierarchy values were the same for the real and
pseudo groups because pseudo groups were formed on the basis
of real groups from the same country.
We predicted that, if group processes drive the effects of hierarchy, then stronger hierarchies would not be associated with
more climbers summiting and dying among pseudo expeditions
(n = 4,230). This prediction was supported because the direct
effect of the combined hierarchy measure was not significantly
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associated with either summiting (b = 0.137, SE = 0.106, P =
0.194) or dying (b = −0.118, SE = 0.325, P = 0.717) for pseudo
groups when analyzed using zero-inflated negative binomial regression with clustered robust SEs. [For solo expeditions that
had one or more hired individuals, we averaged the number of
summits and deaths when creating pseudo groups so that the
number of summits and deaths in the pseudo group was not
based on a larger total number of climbers. Importantly, when
using only the true solo expeditions (i.e., expeditions with only
one climber and no hired help; N = 560) and binary logistic
regression with clustered robust standard errors, the effect of
hierarchy on the likelihood of summiting (b = −0.246, SE =
0.189, P = 0.193) and the likelihood of dying (b = 0.110, SE =
0.430, P = 0.799) was null as predicted.]
Additional Robustness Analyses.
Outlier analysis. The mean summit rate was 0.322 and the SD was

0.367. We did not treat any summit rates as being outliers because
a 100% summit rate was less than 2 SD above the mean summit
rate in our sample. For deaths, however, there was more variance.
The mean death rate was 0.016 and the SD was 0.073. We determined the outlier cutoff value to be 0.234, which was equal to
the mean death rate plus 3 SDs (9). We identified and excluded
93 expeditions that had death rates that exceeded this cutoff
value. We then reran our analyses (including all control variables in model 6 in Table S6), and the results remained significant in the predicted direction: Deaths (excluding
expeditions with a death rate greater than 0.234): Hierarchy
Composite (ref. 10, hereafter cited as “Schwartz”): b = 0.411
(0.141), P = 0.004; Power Distance (refs. 11 and 12; hereafter
cited as “Hofstede”): b = 0.013 (0.006), P = 0.022; Combined:
b = 0.593 (0.167), P < 0.001. Even after excluding expeditions
with extreme outcomes, the effect of hierarchy on summiting
and deaths remained.
Consistency of effects over time. To test whether the observed effect
of hierarchy on summiting and deaths was consistent over time,
we reran the analyses reported in Tables S5 and S6 using the
following: the past 50 y of data only (i.e., 1963–2012), the past 40 y
of data only (i.e., 1973–2012), the past 30 y of data only (i.e.,
1983–2012), the past 20 y of data only (i.e., 1993–2012), and the
past 10 y of data only (i.e., 2003–2012). Table S7 includes all
regression coefficients from zero-inflated negative binomial regression examining the relationship between hierarchical cultural
values and summiting and deaths while controlling for all of the
relevant control variables. The effect of hierarchy on summiting
was positive and significant in all models (all P < 0.01). Similarly,
the effect of hierarchy on deaths was positive and significant in
all models (all P < 0.01). The direct effect of hierarchy on summiting and deaths for all time periods was also always positive and
significant (all P < 0.05). These additional tests revealed that the
cultural value of hierarchy had a consistently positive and significant effect on summiting and deaths regardless of the time period
that was evaluated.
Multilevel modeling as an alternative analytical approach. The primary
analyses reported in this paper used clustered robust SEs at the
country level to account for the nestedness of expeditions within
countries. Clustered robust SEs account for the correlation that
exists among expeditions from the same country and result in
more conservative SEs. An alternative approach is to model the
data using a multilevel procedure with country as the level two
variable and expedition as the level one variable. Given the similarity of these statistical procedures, we expected to observe the
same pattern of results using both techniques. Tables S8 and S9
include regression results from zero-inflated negative binomial
mixed models (random intercept only) for summits and deaths,
respectively. Variables were entered in the same six steps as
reported in Tables S5 and S6. As predicted, the combined hierarchy measure was significantly and positively associated with
Anicich et al. www.pnas.org/cgi/content/short/1408800112

summits (P < 0.001 in steps 1, 2, 3, 4, and 6 and P < 0.01 in step
5) and deaths (P < 0.001 in steps 1–3 and P < 0.01 in steps 4–6)
when using this alternative statistical procedure.
Appendix: Interview and Book Excerpts
Interview Excerpt. The following is an excerpt of our interview with
Gordon Janow, Director of Programs and a founding member at
Alpine Ascents International, a leader in the climbing industry:
The overall structure of climbing expeditions in the Himalayas is
relatively well-established. You don’t see much variance in terms of
assigned roles. Where you see the most variance is in the decision
making processes and in how group members interact with each other
on the mountain. But these differences are hard to detect before
climbing. On paper, you may have two climbing teams that look nearly
identical, but once they begin to climb they end up having different
expeditions based on their interactions and decisions.
Sometimes you’ll see or hear about a team that made a certain decision on the mountain and you’ll just wonder how they arrived at that
decision, while other groups will work their way up the mountain and
back down like a well-oiled machine. So one challenge facing any
expedition leader is setting clear expectations early on and making
sure the group sticks to these predetermined decision making protocols during the climb, while also maintaining the capacity to respond
to unexpected situations that arise. This also means that the team needs
to have the capacity to get the most critical information on the table in
a timely fashion, regardless of who holds that information.
One thing that definitely contributes to different team processes is
what country the climbers are from. Climbers from some countries
tend to take more of a go-with-the-flow approach while climbers from
other countries tend to speak up quickly and share their thoughts even
if it means challenging or questioning a leader’s decision. Of course,
not everyone will demonstrate these cultural tendencies and how
experienced a climber is from any culture matters, but in general,
certain cultural patterns of behavior are noticeable.
So I think that expeditions don’t differ much in how they are structured. What varies is how people interact within those structures. And
culture is one factor that influences those interactions and communication patterns.
Gordon Janow, Director of Programs, Alpine Ascents International.
Book Excerpts. The following are excerpts from Jon Kraukauer’s
Into Thin Air (13) and Anatoli Boukreev’s The Climb (14) (written
with Weston DeWalt) with the most relevant text in bold.
Quotations about team coordination. A “dogpile,” as Beidleman
would later call it, was forming up. . . “It wasn’t really clear that
there was a leader versus a non-leader or followers at that point,”
Beidleman said, “because people were being buffeted around by
the wind and walking based on whoever had a headlight in front
of them. I tried to yell several times that we needed one leader
and one headlight to follow, otherwise we would be wandering
aimlessly (ref. 14, p. 174).
In climbing, having confidence in your partners is no small
concern. One climber’s actions can affect the welfare of the
entire team. The consequences of a poorly tied knot, a stumble,
a dislodged rock, or some other careless deed are as likely to be
felt by the perpetrator’s colleagues as the perpetrator. Hence it’s
not surprising that climbers are typically wary of joining forces
with those whose bona fides are unknown to them (ref. 13, p. 40).
In our case. . . we didn’t have to cooperate and work out who
was going to haul this load or who was going to cook or do the
dishes or chop the ice for water. Which contributed to the fact
that we never coalesced as a team, which in turn contributed to
the tragedy: We were all in it for ourselves when we should have
been in it for each other. When I should have been there for
others, I wasn’t (15).
. . .since leaving Camp IV we had had no discussions and I was
unsure about many details. About the general plan, yes, I understood, but things were changing. Should I now be going up or
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falling back? Should I be moving aggressively toward the summit or rendering help (ref. 14, p. 138)?
If they went up healthy and properly acclimatized and they
made good decisions and their efforts were added and multiplied
correctly and the weather gave them grace, he knew everyone
could come back alive (ref. 14, p. 68).
At Base Camp before our summit bid, Hall had contemplated
two possible turn-around times – either 1:00 PM or 2:00 PM He
never declared which of these times we were to abide by, however – which was curious, considering how much he’d talked about
the importance of designating a hard deadline and sticking to it no
matter what. We were simply left with a vaguely articulated understanding that Hall would withhold making a final decision until
summit day, after assessing the weather and other factors, and
would then personally take responsibility for turning everyone
around at the proper hour (ref. 13, p. 185).
Bashkirov and I alternated changing the oxygen mask on the
three exhausted Indonesian summiters. We moved the mask
between them, stretching the oxygen throughout the night. Left
too long without the precious bottle, one would cry or pray.
Bashkirov, Vinogradski, and I quietly worked in turns during the
night. We made it by working together (ref. 14, p. 248).
Quotations about team psychological safety. Beidleman, sensitive by
nature, was quite conscious of his place in the expedition
pecking order. “I was definitely considered the third guide,” he
acknowledged after the expedition, “so I tried not to be too
pushy. As a consequence, I didn’t always speak up when maybe I
should have, and now I kick myself for it.” (ref. 13, p. 208).
The day before departing Base Camp, Rob had sat the team
down in the mess tent and given us a lecture about the importance
of obeying his orders on summit day. “I will tolerate no dissention up there,” he admonished, staring pointedly at me. “My
word will be absolute law, beyond appeal. If you don’t like a
particular decision I make, I’d be happy to discuss it with you
afterward, but not while we’re on the hill.” (ref. 13, p. 174).
. . .we had been specifically indoctrinated not to question our
guides’ judgment. The thought never entered my crippled mind
that Andy might in fact be in terrible straits – that a guide might
urgently need help from me. . .Given what unfolded in the hours
that followed, the ease with which I abdicated responsibility – my
utter failure to consider that Andy might have been in serious
trouble – was a lapse that’s likely to haunt me for the rest of my
life (ref. 13, p. 196).
Like Ed Viesturs, I was not happy with conditions on the
mountain. . .I wanted very much for my feelings to be heard, but
it had become increasingly clear to me that Scott did not look

upon my advice in the same way as he did Rob Hall’s…My voice
was not as authoritative as I would have liked, so I tried not to
be argumentative, choosing instead to downplay my intuitions
(ref. 14, p. 121).
And now Lopsang had just towed Pittman on a short-rope for
five or six hours above the South Col, substantially compounding
his fatigue and preventing him from assuming his customary role
in the lead, establishing the route. . .Pittman explains that she
didn’t unclip herself from the Sherpa out of respect for his
authority – as she put it, “I didn’t want to hurt Lopsang’s
feelings.” (ref. 13, p. 177).
Ahead, I figured, was the summit assault, and I didn’t have any
wish to do it. For some reason my internal voice was quiet, and I
didn’t have the usual preassault high when every muscle is ready
and poised for the first command (ref. 14, p. 128).
Quotations about team communication and information sharing. Communication was a huge problem last year, a problem I failed to
completely appreciate until it was too late. . .the system of radio
communication was not well thought out (ref. 14, p. 233).
Indeed, shortly after dark, after Beidleman’s group failed to
return and the storm had risen to hurricane intensity, Boukreev
realized they must be in trouble and made a courageous attempt
to bring oxygen to them. But, his stratagem had a serious flaw:
because neither he nor Beidleman had a radio, Anatoli had no
way of knowing the true nature of the climbers’ predicament, or
even where on the huge expanse of the upper mountain they
might be (ref. 13, p. 219).
. . .we reminded them that they needed to carefully monitor
the condition of their bodies, being constantly aware that at high
altitude their sensations and reactions would not be altogether
familiar. . .only they would know the interior truth. Between us
we needed to be clear and communicate (ref. 14, p. 78).
It had been Dr. Hunt’s impression throughout summit day that
she wasn’t getting accurate or complete information from Ngima
Sherpa, that messages were being “augmented” to put the best
spin on them (ref. 14, p. 164–165).
As team leader. . .I needed to be able to count on associates
who could share my understanding and who would respect my
impressions and opinions in critical situations. Likewise, I
wanted the benefit of their expertise and some balance for my
rather difficult personality (ref. 14, p. 233).
“Scott strong person,” Boukreev acknowledged after the expedition, “but before summit attempt is tired, has many problems,
spend lots of power. Worry, worry, worry, worry. Scott nervous,
but he keep inside.” (ref. 13, p. 210).
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Table S1. Sample survey responses relating to each group process provided by expert mountain climbers (Study 1).
Participants responded to the following two free-response questions - “According to your own personal views, what
are the specific team-level factors that contribute to a successful [failed] climbing expedition?”

Coordination Examples

Psychological Safety Examples

Information Sharing Examples

A team that doesn't act together with
unified coordinated goals set with a
clear objective will not work efficiently

An open atmosphere where frank
discussion can take place

Failure to clearly state when someone is
falling behind/or having difficulties

Lack of team coordination

Team members being able to point out
mistakes or give input without fear of
criticism

Information misunderstandings between
team members

Poor coordination of resources

People need to know each other and be
comfortable around one another. They
need to feel comfortable speaking their
mind.

Breakdowns in Communication between
team members

Note: Sample responses were taken from both “success” and “failure” free response questions.

Table S2. Overview of variables used in the analyses
Dependent
Variables
Total summits
Total deaths

Independent
Variables
Hierarchy Composite
(Schwartz)
Power Distance
(Hofstede)
Combined (Schwartz
and Hofstede)

Environmental
Factors

Risk-Related Variables

Expedition Characteristics

Country Characteristicsb

Other Cultural Values

Region

Standard route dummy

Average age

Gini

Mastery (Schwartz)

Total people on expedition

GDP per capita (log)

Harmony (Schwartz)

Number of hired sherpas

Population (log)

Number of hired non-sherpas

Climatic Demands Index

Season
Year

Illegal expedition (1=yes, 0=no;
summit models only)a
Terminated because too risky
(1=yes, 0=no; death models only)

Unique expedition roles
Leader experience
Average climber experience
Standard Deviation of
Climber Experience

Mean Elevation Native
Country
Mean years of schooling
(adults)c
Industrial Performance
Indexd

Embeddedness Index
(Schwartz)
Individualism (IDV;
Hofstede)
Masculinity (MAS;
Hofstede)
Uncertainty Avoidance
(UAI; Hofstede)

Democracy Indexe

Total camp sites
Number using oxygen
Total women
Peak height (log)
High point reached (log; death
models only)
Total summits (death models
only)
a

There was no variance in the illegal dummy variable for deaths on group expeditions (i.e. all deaths occurred on legal expeditions) so this variable was excluded from death models.
Values from the earliest available year of all country characteristics were used for expeditions that occurred before the earliest available year.
Data was available for the following years: 1980, 1985, 1990, 2000, 2005, 2006, 2007, 2008, 2009, 2010, 2011, and 2012. The 1980 values were used for all expeditions that occurred before 1980 through 1982. The 1985
values were used for expeditions that occurred between 1983 and 1987. The 1990 values were used for expeditions that occurred between 1988 and 1994. The 2000 values were used for expeditions that occurred between
1995 and 2002. The 2005 values were used for expeditions that occurred between 2003 and 2005 (data source: http://hdr.undp.org/en/content/mean-years-schooling-adults-years).
d
Data was available for the following years: 1990, 1995, 2000, 2005, 2006, 2007, 2008, 2009, and 2010. The 1990 values were used for all expeditions that occurred before 1990 through 1992. The 1995 values were used for
expeditions that occurred between 1993 and 1997. The 2000 values were used for expeditions that occurred between 1998 and 2002. The 2005 values were used for expeditions that occurred between 2003 and 2005 (data
source: http://www.unido.org/data1/Statistics/Research/cip.html).
e
Data was available for the following years: 2006, 2008, 2010, 2011, and 2012. The 2006 values were used for expeditions that occurred in 2006 or earlier. The 2008 values were used for expeditions that occurred in 2007
and 2008. The 2010 values were used for expeditions that occurred in 2009 and 2010 (data source: https://portoncv.gov.cv/dhub/porton.por_global.open_file?p_doc_id=1034).
b
c

Table S3. Correlations among independent variables, control variables, and dependent variables
No.

Type

Variable

Obs

Mean

Std.
Dev.

1

IV

Hierarchy Composite (Schwartz)

4025

-0.24

1.07

2

IV

Power Distance (Hofstede)

4025

51.82

16.30

.309**

3

IV

Hierarchy (Schwartz and Hofstede) Combined

4025

-0.35

0.83

.953**

.582**

4

Control

Year

4025

1996.68

13.04

-.126**

.046**

-.093**

5

Control

Standard Route Dummy (1=yes, 0=no)

4025

0.51

0.50

-.086**

.046**

-.059**

.388**

6

Control

Illegal Expedition Dummy (1=yes, 0=no)

4025

0.01

0.08

-0.021

0.022

-0.011

-.071**

-.039*

7

Control

Terminated Because Too Risky (1=yes, 0=no)

4025

0.44

0.50

-.110**

-.079**

-.119**

-.044**

-.146**

-.059**

8

Control

Average Age of Climbers

4025

36.36

6.88

-.133**

-.044**

-.128**

.417**

.164**

-0.028

0.003

9

Control

Number of Expedition Members

4025

7.16

5.29

.244**

.161**

.260**

-.200**

-.032*

-.045**

-.122**

-.107**

10

Control

Number of Hired Sherpas

4025

0.89

1.52

.209**

.079**

.204**

-0.023

.112**

-.035*

-.195**

0.022

.491**

11

Control

Number of Hired Non-sherpas

4025

0.18

0.93

.118**

.059**

.119**

.060**

0.03

-0.012

-.047**

0.019

.296**

.072**

12

Control

Unique Expedition Roles

4025

3.03

1.22

.266**

.120**

.265**

-.315**

-.065**

-.045**

-.088**

-.132**

.678**

.448**

.143**

13

Control

Leader Experience

4025

1.37

2.96

-0.02

0.004

-0.016

.183**

0.024

-0.014

-.031*

.266**

-.051**

0.029

0.009

-.073**

14

Control

Average Climber Experience

4025

2.62

3.60

.044**

.031*

.047**

.282**

.149**

-0.031

-.109**

.260**

-.071**

.281**

0.025

0.009

.392**

15

Control

Standard Deviation of Climber Experience

4025

3.31

5.05

.074**

.051**

.079**

.253**

.125**

-.041**

-.129**

.189**

.089**

.396**

.039*

.125**

.249**

.870**

16

Control

Number of Camp Sites

4025

2.35

1.49

.155**

.104**

.166**

-.172**

.223**

-.050**

-.147**

-.124**

.334**

.274**

-0.003

.378**

-.055**

0.005

.064**

17

Control

Number Climbers Using O2

4025

1.05

3.08

.245**

.152**

.257**

.096**

.247**

-0.017

-.213**

-.040*

.544**

.490**

.372**

.323**

0.014

.145**

.190**

.254**

18

Control

Number of Women on Expedition

4025

0.57

1.20

.037*

0.02

.038*

.042**

-0.017

-0.02

-.065**

.063**

.307**

.140**

.084**

.139**

.039*

-.031*

.032*

0.018

.150**

19

Control

Peak Height in Meters (log)

4025

8.94

0.11

0.015

.136**

.056**

.123**

.490**

-0.024

.064**

-0.022

.176**

.177**

.033*

.174**

0.01

.124**

.077**

.449**

.378**

-.049**

20

Control

High point reached (log)

4001

8.89

0.13

.075**

.162**

.116**

.112**

.477**

0.012

-.382**

-.040*

.220**

.252**

.054**

.198**

0.021

.159**

.137**

.562**

.425**

0.002

.760**

21

Control

Gini Index

4025

34.08

6.15

.464**

.248**

.475**

-.039*

.051**

-0.0002

-.056**

-0.011

.102**

.097**

.077**

.099**

-.033*

.069**

.043**

.085**

.204**

.039*

.061**

.065**

22

Control

GDP per capita (log)

4025

9.60

1.17

-.378**

-.381**

-.445**

.613**

.148**

-.046**

.056**

.343**

-.285**

-.105**

-0.009

-.306**

.152**

.116**

.081**

-.231**

-.144**

0.024

-.065**

-.099**

-.178**

23

Control

Population (log)

4025

17.80

1.19

.427**

.306**

.461**

-.034*

0.006

-0.009

-.084**

0.005

.167**

.152**

.110**

.119**

-0.009

.050**

.045**

.071**

.232**

.066**

0.006

0.029

.681**

-.117**

24

Control

Climatic Demands Index

4025

71.09

14.02

-.166**

-.144**

-.186**

.209**

.095**

-0.001

0.028

.059**

-.131**

-.143**

-0.009

-.165**

.037*

-.048**

-.045**

-.079**

-.087**

-0.011

0.028

0.018

-.308**

.184**

-.327**

25

Control

Mean Elevation Native Country (log)

4025

6.11

0.67

-0.028

0.026

-0.016

.076**

.140**

-0.024

-.042**

0.003

0.012

-0.027

.055**

-0.028

0.01

.077**

.042**

0.009

.114**

0.011

.111**

.092**

.274**

-.073**

.080**

-.083**

26

Control

Mean Years of Schooling

4025

9.76

2.23

.074**

-.333**

-.042**

.452**

.091**

-.056**

0.013

.302**

-.240**

-.050**

-0.011

-.207**

.158**

.107**

.072**

-.162**

-.104**

-0.013

-.106**

-.103**

.046**

.661**

-.062**

.380**

-.190**

27

Control

Industrial Performance Index

4025

0.35

0.19

.288**

-.193**

.184**

-.304**

-.225**

-0.008

-0.002

-0.03

.052**

.073**

0.014

.143**

-0.005

-.054**

-.060**

0.02

-0.026

0.03

-.182**

-.165**

.256**

.226**

.464**

-.394**

-.070**

.251**

28

Control

Democracy Index

4025

7.97

1.10

-.405**

-.560**

-.525**

-.101**

-.110**

0.011

.102**

0.022

-.167**

-.043**

-.138**

-.072**

0.018

-.088**

-.087**

-.069**

-.234**

-.035*

-.132**

-.159**

-.413**

.486**

-.314**

.057**

-.283**

.319**

.277**

29

DV

Total Summits

4025

2.26

3.35

.213**

.135**

.225**

.072**

.131**

0.0003

-.594**

-0.025

.504**

.481**

.303**

.255**

0.023

.126**

.212**

.167**

.617**

.219**

0.004

.292**

.140**

-.106**

.194**

-.080**

.091**

-.082**

0.015

-.209**

4025

0.13

0.59

.063**

.060**

.073**

-.132**

-.067**

-0.018

.071**

-.061**

.173**

.090**

.107**

.218**

-.033*

-.038*

-0.001

.077**

0.031

-0.008

.070**

0.01

0.005

-.109**

0.018

-.034*

-.032*

-.081**

0.028

-0.021

30
DV
Total Deaths
IV=Independent Variable; DV=Dependent Variable
*p ≤ .05; **p ≤ .01

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

-.037*

Table S4. Correlations among independent variables, other cultural control variables, and dependent variables. Hierarchy composite consists of hierarchy and egalitarianism
(reversed). Embeddedness composite consists of embeddedness and intellectual autonomy (reversed) and affective autonomy (reversed).
No.

Type

Variable

1
IV
Hierarchy Composite (Schwartz)
2
IV
Power Distance (Hofstede)
3
IV
Hierarchy (Schwartz and Hofstede) Combined
4
Control
Mastery (Schwartz)
5
Control
Harmony (Schwartz)
6
Control
Embeddedness Index (Schwartz)
7
Control
Individualism (IDV; Hofstede)
8
Control
Masculinity (MAS; Hofstede)
9
Control
Uncertainty Avoidance (UAI; Hofstede)
10
DV
Total Summits
11
DV
Total Deaths
IV=Independent Variable; DV=Dependent Variable
*p ≤ .05; **p ≤ .01

Obs.

Mean

Std. Dev.

1

2

3

4

5

6

7

8

9

10

4025
4025
4025
4025
4025
4025
4025
4025
4025
4025
4025

-0.24
51.82
-0.35
3.96
4.11
-0.86
58.15
59.99
72.93
2.26
0.13

1.07
16.30
0.83
0.16
0.34
0.66
21.82
22.00
19.99
3.35
0.59

.309**
.953**
.743**
-.601**
.580**
-.511**
.315**
.111**
.213**
.063**

.582**
-0.012
-0.011
.362**
-.500**
-.215**
.489**
.135**
.060**

.631**
-.519**
.611**
-.596**
.199**
.250**
.225**
.073**

-.649**
.571**
-.331**
.273**
-.215**
.204**
0.026

-.513**
0.00002
.112**
.358**
-.087**
-0.009

-.406**
-.043**
-.092**
.151**
0.011

.071**
-.566**
-.121**
-.053**

.136**
.037*
0.02

-.066**
.058**

-.037*

Table S5. Group Expeditions (Summits). Results from zero-inflated negative binomial regression. Number of climbers summiting is the dependent variable and the combined
Schwartz and Hofstede hierarchy measure is the independent variable. Regression results when using the Schwartz hierarchy measure and the Hofstede power distance measure
individually demonstrate the same pattern of results, Direct effect model without control variables (i.e. Model 1 specification): Hierarchy Composite (Schwartz): b=.226 (.053),
p<.001; Power Distance (Hofstede): b=.009 (.004), p=.012; Full model with control variables (i.e. Model 6 specification): Hierarchy Composite (Schwartz): b=.166 (.039), p<.001;
Power Distance (Hofstede): b=.003 (.001), p=.08.
Dependent Variable = Number of Climber Summits
Model 1:
Model 2:
Model 3:
Row
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Variable
Hierarchy (Schwartz and Hofstede)
Combined
Region Fixed Effect
Season Fixed Effect
Year
Standard Route Dummy (1=yes, 0=no)
Illegal Expedition Dummy (1=yes, 0=no)
Average Age of Climbers
Number of Expedition Members
Number of Hired Sherpas
Number of Hired Non-sherpas
Unique Expedition Roles
Leader Experience
Average Climber Experience
Standard Deviation of Climber Experience
Number of Camp Sites
Number Climbers Using O2
Number of Women on Expedition
Peak Height in Meters (log)
Gini Index
GDP per capita (log)
Population (log)
Climatic Demands Index
Mean Elevation Native Country (log)
Mean Years of Schooling
Industrial Performance Index
Democracy Index
Mastery (Schwartz)
Harmony (Schwartz)
Embeddedness Index (Schwartz)
Individualism (IDV; Hofstede)
Masculinity (MAS; Hofstede)
Uncertainty Avoidance (UAI; Hofstede)
Observations
Mean VIFa

Direct Effect
.289*** (.068)
-------------------------------4,025
1.00

Environmental
Factors Added
.316*** (.061)
Included
Included
.005* (.002)
----------------------------4,025
1.01

Risk Preference
Variables Added
.315*** (.061)
Included
Included
.004 (.002)
.062 (.089)
-.328** (.114)
--------------------------4,025
1.10

Model 4:
Expedition
Characteristics
Added
.114** (.036)
Included
Included
0.006*** (0.001)
0.082 (0.054)
0.024 (0.073)
-0.001 (0.002)
0.044*** (0.006)
0.126*** (0.016)
0.025** (0.008)
-0.021 (0.018)
0.006* (0.003)
0.001 (0.007)
0.007 (0.004)
0.064** (0.019)
0.013 (0.007)
0.009 (0.010)
-2.690*** (0.236)
--------------4,025
2.11

Model 5:
Country
Characteristics
Added
.118** (.039)
Included
Included
.005 (.003)
0.086 (0.057)
0.024 (0.075)
-0.001 (0.002)
0.043*** (0.006)
0.129*** (0.016)
0.022** (0.007)
-0.023 (0.015)
0.007* (0.003)
-0.002 (0.007)
0.008* (0.004)
0.066** (0.020)
0.012 (0.008)
0.007 (0.010)
-2.722*** (0.224)
-0.001 (0.005)
0.056 (0.047)
-0.010 (0.022)
0.0004 (0.002)
0.020 (0.024)
-0.023 (0.019)
0.182 (0.195)
-0.035 (0.019)
------4,025
2.98

Model 6:
Other Cultural
Values Added
.203*** (.049)
Included
Included
0.005 (0.003)
0.083 (0.059)
0.033 (0.082)
-0.002 (0.002)
0.042*** (0.006)
0.130*** (0.015)
0.019*** (0.005)
-0.020 (0.016)
0.008* (0.003)
-0.007 (0.008)
0.011** (0.004)
0.069*** (0.020)
0.009 (0.008)
0.005 (0.010)
-2.654*** (0.213)
0.007 (0.004)
0.057 (0.056)
-0.020 (0.017)
0.001 (0.002)
0.016 (0.021)
-0.011 (0.019)
0.026 (0.176)
-0.035** (0.013)
0.272* (0.136)
0.251** (0.094)
-0.121** (0.042)
0.000 (0.001)
-0.001(0.001)
-0.002 (0.001)
4,025
3.99

Notes: This table presents coefficients and clustered (robust) standard errors in parentheses (at the country level) from zero-inflated negative binomial regressions with total number of individuals as the inflation variable.
Each observation is at the expedition level. Only multi-member, monocultural expeditions were used in these analyses. * p ≤ .05; ** p < .01; *** p < .001.
a
The two factor variables with multiple levels (i.e. region and season) were excluded when calculating VIF. Though present, VIF was not severe in most models. Max VIF was less than 10 in all models which is the
recommended cutoff value for acceptable levels of VIF (1)
1. Hair J, Anderson R, Tatham R, Black W (1995) Multivariate Data Analysis (Prentice Hall, Upper Saddle River, NJ), 4th Ed.

Table S6. Group Expeditions (Deaths). Results from zero-inflated negative binomial regression. Number of climber deaths is the dependent variable and the combined Schwartz
and Hofstede hierarchy measure is the independent variable. Regression results when using the Schwartz hierarchy measure and the Hofstede power distance measure individually
demonstrate the same pattern of results, Direct effect model without control variables (i.e. Model 1 specification): Hierarchy Composite (Schwartz): b=.126 (.061), p=.038; Power
Distance (Hofstede): b=.012 (.003), p<.001; Full model with control variables (i.e. Model 6 specification): Hierarchy Composite (Schwartz): b=.494 (.112), p<.001; Power
Distance (Hofstede): b=.014 (.005), p=.007.
Dependent Variable = Number of Climber Deaths
Model 1:
Model 2:
Model 3:
Row
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Variable
Hierarchy (Schwartz and Hofstede) Combined
Region Fixed Effect
Season Fixed Effect
Year
Standard Route Dummy (1=yes, 0=no)
Terminated Because Too Risky (1=yes, 0=no)
Average Age of Climbers
Number of Expedition Members
Number of Hired Sherpas
Number of Hired Non-sherpas
Unique Expedition Roles
Leader Experience
Average Climber Experience
Standard Deviation of Climber Experience
Number of Camp Sites
Number Climbers Using O2
Number of Women on Expedition
Peak Height in Meters (log)
High Point Reached (log)
Number of Climbers Summited
Gini Index
GDP per capita (log)
Population (log)
Climatic Demands Index
Mean Elevation Native Country (log)
Mean Years of Schooling
Industrial Performance Index
Democracy Index
Mastery (Schwartz)
Harmony (Schwartz)
Embeddedness Index (Schwartz)
Individualism (IDV; Hofstede)
Masculinity (MAS; Hofstede)
Uncertainty Avoidance (UAI; Hofstede)
Observations
Mean VIFa

Direct Effect
.194** (.061)
---------------------------------4,001
1.00

Environmental
Factors Added
.200** (.068)
Included
Included
-.030*** (.003)
------------------------------4,001
1.01

Risk Preference
Variables Added
.297*** (.067)
Included
Included
-.026*** (.004)
-.152 (.229)
.734*** (.149)
----------------------------4,001
1.12

Model 4:
Expedition
Characteristics
Added
.233** (.072)
Included
Included
-0.015** (0.005)
-0.439* (0.202)
0.162 (0.261)
-0.012 (0.015)
-0.004 (0.016)
0.077 (0.064)
0.232* (0.108)
0.148* (0.072)
0.008 (0.015)
-0.077 (0.060)
0.044 (0.041)
-0.082* (0.038)
-0.019 (0.029)
-0.047 (0.042)
4.768** (1.439)
-0.008 (0.617)
-0.087* (0.041)
--------------4,001
2.62

Model 5:
Country
Characteristics
Added
.338** (.120)
Included
Included
-0.024* (0.011)
-0.445* (0.207)
0.137 (0.256)
-0.008(0.016)
-0.004 (0.014)
0.086 (0.065)
0.223* (0.107)
0.151* (0.070)
0.009 (0.016)
-0.059 (0.062)
0.033 (0.042)
-0.073 (0.037)
-0.009 (0.029)
-0.045 (0.039)
4.875** (1.436)
-0.402 (0.585)
-0.089* (0.041)
-0.014 (0.014)
0.143 (0.113)
-0.030 (0.068)
0.0001 (0.007)
-0.169* (0.086)
-0.046 (0.045)
-0.454 (0.606)
-0.101 (0.084)
------4,001
3.27

Model 6:
Other Cultural
Values Added
.669*** (.135)
Included
Included
-0.029** (0.011)
-0.475* (0.205)
0.143 (0.261)
-0.017 (0.016)
-0.011 (0.015)
0.102 (0.065)
0.222* (0.105)
0.160* (0.071)
0.013 (0.018)
-0.067 (0.063)
0.040 (0.042)
-0.071 (0.036)
-0.007 (0.029)
-0.043 (0.040)
5.023*** (1.427)
-0.497 (0.568)
-0.093* (0.041)
-0.003 (0.011)
0.176 (0.127)
-0.007 (0.071)
0.004 (0.007)
-0.161* (0.081)
0.001 (0.052)
-0.975 (0.647)
-0.091 (0.074)
0.705 (0.721)
1.158** (0.375)
-0.056 (0.104)
0.009 (0.006)
-0.007 (0.004)
0.003 (0.006)
4,001
4.17

Notes: This table presents coefficients and clustered (robust) standard errors in parentheses (at the country level) from zero-inflated negative binomial regressions with total number of individuals as the inflation variable. Each
observation is at the expedition level. Only multi-member, monocultural expeditions were used in these analyses. * p ≤ .05; ** p < .01; *** p < .001.
a
The two factor variables with multiple levels (i.e. region and season) were excluded when calculating VIF. Though present, VIF was not severe in most models. Max VIF was less than 10 in all models which is the recommended
cutoff value for acceptable levels of VIF (1).
1. Hair J, Anderson R, Tatham R, Black W (1995) Multivariate Data Analysis (Prentice Hall, Upper Saddle River, NJ), 4th Ed.

Table S7. Results from zero-inflated negative binomial regression using data from different time periods. Number of climber summits and number of climber deaths are the
dependent variables and the combined Schwartz and Hofstede hierarchy measure is the independent variable.
Variable

Summits

Deaths

Summits

Deaths

Summits

Deaths

Summits

Deaths

Summits

Deaths

Last 50 Years
(1963-2012)

Last 50 Years
(1963-2012)

Last 40 Years
(1973-2012)

Last 40 Years
(1973-2012)

Last 30 Years
(1983-2012)

Last 30 Years
(1983-2012)

Last 20 Years
(1993-2012)

Last 20 Years
(1993-2012)

Last 10 Years
(2003-2012)

Last 10 Years
(2003-2012)

Hierarchy (Schwartz and Hofstede) Combined

.201*** (.051)

.715*** (.137)

.171*** (.047)

.691*** (.149)

.141** (.052)

.809*** (.176)

.175** (.056)

.998*** (.247)

.223*** (.062)

1.256** (.367)

Region Fixed Effect

Included

Included

Included

Included

Included

Included

Included

Included

Included

Included

Season Fixed Effect

Included

Included

Included

Included

Included

Included

Included

Included

Included

Included

Year

0.005 (0.004)

-0.042** (0.014)

0.005 (0.004)

-0.043** (0.015)

0.003 (0.004)

-0.043** (0.014)

-0.001 (0.005)

-0.043 (0.030)

-0.0005 (0.009)

-0.128* (0.056)

Standard Route Dummy (1=yes, 0=no)

0.086 (0.059)

-0.454* (0.216)

0.080 (0.055)

-0.442* (0.215)

0.071 (0.051)

-0.444 (0.250)

0.059 (0.061)

-0.555 (0.408)

-0.057 (0.071)

-0.160 (0.577)

Terminated Because Too Risky (1=yes, 0=no)

(omitted)

0.054 (0.252)

(omitted)

0.167 (0.230)

(omitted)

0.257 (0.262)

(omitted)

0.340 (0.281)

(omitted)

0.568 (0.345)

Illegal Expedition (1=yes, 0=no)

0.028 (0.108)

(omitted)

0.011 (0.122)

(omitted)

0.006 (0.136)

(omitted)

0.147 (0.139)

(omitted)

(omitted)

(omitted)

Average Age of Climbers

-0.003 (0.002)

-0.020 (0.015)

-0.003 (0.002)

-0.016 (0.016)

-0.004 (0.003)

-0.009 (0.016)

-0.004 (0.003)

0.003 (0.022)

-0.002 (0.003)

0.036 (0.026)

Number of Expedition Members

0.043*** (0.007)

-0.017 (0.015)

0.042*** (0.007)

-0.030* (0.013)

0.048*** (0.008)

-0.021 (0.026)

0.045*** (0.008)

0.009 (0.055)

0.042*** (0.009)

0.012 (0.042)

Number of Hired Sherpas

0.133*** (0.016)

0.181*** (0.039)

0.133*** (0.016)

0.144** (0.047)

0.123*** (0.015)

0.118 (0.061)

0.118*** (0.013)

0.133 (0.072)

0.113*** (0.011)

0.165 (0.089)

Number of Hired Non-sherpas

0.019*** (0.005)

0.260** (0.098)

0.020*** (0.005)

0.256* (0.101)

0.019*** (0.004)

0.255* (0.100)

0.022*** (0.003)

0.270* (0.107)

0.028*** (0.005)

0.257* (0.118)

Unique Expedition Roles

-0.018 (0.017)

0.126* (0.064)

-0.020 (0.018)

0.125 (0.065)

-0.006 (0.018)

0.152 (0.078)

0.017 (0.024)

-0.020 (0.108)

0.039 (0.036)

-0.068 (0.153)

Leader Experience

0.008* (0.003)

0.021 (0.018)

0.008* (0.003)

0.022 (0.018)

0.007 (0.003)

0.023 (0.019)

0.007* (0.003)

0.026 (0.022)

0.005 (0.003)

0.040 (0.024)

Average Climber Experience

-0.008 (0.008)

-0.051 (0.066)

-0.009 (0.009)

-0.049 (0.064)

-0.008 (0.010)

-0.048 (0.068)

-0.014 (0.010)

-0.051 (0.078)

-0.019 (0.013)

-0.088 (0.076)

Standard Deviation of Climber Experience

0.011** (0.004)

0.026 (0.042)

0.012** (0.005)

0.031 (0.040)

0.013* (0.005)

0.030 (0.040)

0.016** (0.005)

0.012 (0.054)

0.017* (0.007)

0.038 (0.057)

Number of Camp Sites

0.067** (0.022)

-0.053 (0.035)

0.075** (0.023)

-0.042 (0.035)

0.090*** (0.019)

-0.073 (0.059)

0.101*** (0.022)

0.090 (0.105)

0.112*** (0.025)

0.109 (0.193)

Number Climbers Using O2

0.008 (0.008)

-0.012 (0.029)

0.009 (0.009)

-0.008 (0.031)

0.002 (0.008)

-0.023 (0.035)

-0.0001 (0.008)

-0.035 (0.039)

-0.004 (0.009)

-0.036 (0.052)

Number of Women on Expedition

0.004 (0.010)

-0.043 (0.040)

0.003 (0.010)

-0.033 (0.038)

0.001 (0.015)

-0.126* (0.056)

-0.004 (0.016)

-0.208* (0.099)

-0.006 (0.020)

-0.412* (0.172)

Peak Height in Meters (log)

-2.607*** (0.217)

5.045** (1.482)

-2.598*** (0.243)

4.621** (1.662)

-2.338*** (0.272)

3.872* (1.522)

-2.102*** (.327)

5.633* (2.413)

-1.542*** (.301)

4.940 (2.876)

High Point Reached (log)

(omitted)

-0.744 (0.598)

(omitted)

-0.454 (0.686)

(omitted)

0.176 (0.702)

(omitted)

-0.643 (1.265)

(omitted)

-1.982 (1.826)

Number of Climbers Summited

(omitted)

-0.107** (0.040)

(omitted)

-0.092* (0.038)

(omitted)

-0.065 (0.045)

(omitted)

-0.073 (0.044)

(omitted)

-0.030 (0.062)

Gini Index

0.007 (0.004)

-0.008 (0.013)

0.007 (0.004)

-0.012 (0.014)

0.008* (0.004)

-0.012 (0.014)

0.011** (0.004)

-0.017 (0.022)

0.008* (0.004)

-0.022 (0.035)

GDP per capita (log)

0.056 (0.060)

0.213 (0.143)

-0.004 (0.047)

0.129 (0.177)

-0.039 (0.046)

0.243 (0.178)

-0.025 (0.058)

0.398 (0.242)

0.059 (0.066)

0.744* (0.342)

Population (log)

-0.016 (0.019)

0.029 (0.071)

-0.016 (0.018)

0.034 (0.079)

-0.004 (0.020)

-0.027 (0.073)

-0.026 (0.024)

-0.001 (0.132)

-0.035 (0.022)

-0.247 (0.222)

Climatic Demands Index

0.001 (0.002)

0.001 (0.007)

-0.0002 (0.002)

-0.001 (0.007)

-0.0005 (0.002)

0.002 (0.008)

-0.00003 (0.002)

-0.008 (0.009)

-0.002 (0.002)

-0.002 (0.011)

Mean Elevation Native Country (log)

0.018 (0.021)

-0.134 (0.070)

0.027 (0.020)

-0.152* (0.069)

0.028 (0.022)

-0.092 (0.089)

0.009 (0.028)

-0.096 (0.149)

0.027 (0.037)

-0.143 (0.202)

Mean Years of Schooling

-0.007 (0.023)

0.050 (0.053)

0.012 (0.020)

0.055 (0.063)

0.027 (0.018)

-0.008 (0.063)

0.017 (0.021)

0.041 (0.085)

0.001 (0.028)

-0.267 (0.156)

Industrial Performance Index

-0.013 (0.190)

-1.449* (0.587)

0.076 (0.187)

-1.423* (0.622)

0.067 (0.215)

-1.280 (0.655)

0.055 (0.266)

-0.807 (0.973)

-0.003 (0.284)

0.399 (1.519)

Democracy Index

-0.036* (0.015)

-0.105 (0.073)

-0.035* (0.016)

-0.093 (0.076)

-0.031 (0.017)

-0.032 (0.075)

-0.027 (0.017)

-0.120 (0.091)

-0.010 (0.017)

-0.094 (0.098)

Mastery (Schwartz)

0.300* (0.137)

0.495 (0.765)

0.262 (0.137)

0.413 (0.775)

0.181 (0.159)

0.837 (0.765)

0.310 (0.204)

0.891 (1.031)

0.396 (0.232)

1.024 (1.945)

Harmony (Schwartz)

0.267** (0.092)

1.218** (0.381)

0.241* (0.098)

1.151** (0.386)

0.224* (0.105)

1.270** (0.450)

0.268* (0.129)

1.726** (0.610)

0.295* (0.127)

1.496 (0.810)

Embeddedness Index (Schwartz)

-0.125** (0.046)

-0.090 (0.130)

-0.149*** (0.042)

-0.143 (0.133)

-0.173*** (.045)

0.070 (0.161)

-0.181*** (.045)

0.323 (0.246)

-0.125* (0.050)

0.481 (0.262)

Individualism (IDV; Hofstede)

0.0004 (0.002)

0.008 (0.006)

-0.0008 (0.001)

0.006 (0.006)

-0.0005 (0.001)

0.011 (0.006)

0.001 (0.002)

0.016* (0.008)

0.0004 (0.002)

0.021 (0.016)

Masculinity (MAS; Hofstede)

-0.001 (0.001)

-0.007 (0.004)

-0.001 (0.001)

-0.007 (0.004)

0.00004 (0.001)

-0.010* (0.005)

0.00003 (0.002)

-0.020** (0.008)

-0.0004 (0.002)

-0.020* (0.009)

Uncertainty Avoidance (UAI; Hofstede)

-0.002 (0.001)

0.002 (0.006)

-0.002 (0.001)

0.002 (0.006)

-0.001 (0.001)

0.003 (0.006)

-0.002 (0.001)

-0.002 (0.007)

-0.004* (0.002)

-0.002 (0.010)

Observations

3,913

3,894

3,819

3,800

3,509

3,490

2,731

2,713

1,693

1,680

Notes: This table presents coefficients and clustered (robust) standard errors in parentheses (at the country level) from zero-inflated negative binomial regressions with total number of individuals as the inflation variable. Each observation is at the expedition level. Only multimember, monocultural expeditions were used in these analyses. * p ≤ .05; ** p < .01; *** p < .001.

Table S8. Results from zero-inflated negative binomial mixed model (random intercept only). Number of climber summits is the dependent variable and the combined Schwartz
and Hofstede hierarchy measure is the independent variable. Country was the level 2 variable in this multilevel analysis which is an alternative approach to using clustered robust
standard errors to account for the nestedness of expeditions within countries. Regression results when using the Schwartz hierarchy measure and the Hofstede power distance
measure individually demonstrate the same pattern of results, Direct effect model without control variables (i.e. Model 1 specification): Hierarchy Composite (Schwartz): b=.230
(.056), p<.001; Power Distance (Hofstede): b=.005 (.008), p=.082.
Dependent Variable = Number of Climber Summits
Row
Number

Variable

Model 1:

Model 2:

Model 3:

Model 4:

Model 5:

Model 6:

Direct Effect

Environmental
Factors Added

Risk Preference
Variables Added

Expedition
Characteristics Added

Country
Characteristics Added

Other Cultural Values
Added

1

Hierarchy (Schwartz and Hofstede) Combined

.248*** (.065)

.272*** (.066)

.273*** (.065)

.120*** (.024)

.119** (.037)

.216*** (.043)

2

Region Fixed Effect

--

Included

Included

Included

Included

Included

3

Season Fixed Effect

--

Included

Included

Included

Included

Included

4

Year

--

0.005** (0.002)

0.003 (0.002)

0.008*** (0.001)

0.006* (0.003)

0.005 (0.003)

5

Standard Route Dummy (1=yes, 0=no)

--

--

0.150 (0.058)

0.100* (0.041)

0.095* (0.041)

0.090* (0.041)

6

Illegal Expedition Dummy (1=yes, 0=no)

--

0.019 (0.144)
-0.002 (0.002)

0.016 (0.143)
-0.001 (0.002)

0.023 (0.143)

Average Age of Climbers

---

-0.090 (0.178)

7

---

8

Number of Expedition Members

--

--

--

0.038*** (0.003)

0.039*** (0.003)

0.039*** (0.003)

9

Number of Hired Sherpas

--

--

--

0.118*** (0.007)

0.129*** (0.007)

0.131*** (0.007)

10

Number of Hired Non-sherpas

--

--

--

0.023*** (0.005)

0.021*** (0.005)

0.019*** (0.005)

11

Unique Expedition Roles

--

-0.009 (0.013)
0.007 (0.004)

-0.023 (0.013)
0.007 (0.004)

-0.022 (0.013)

Leader Experience

---

--

12

---

13

Average Climber Experience

--

--

--

-0.004 (0.008)

-0.005 (0.008)

-0.008 (0.008)

14

Standard Deviation of Climber Experience

--

0.008 (0.005)
0.072*** (0.013)

0.009* (0.005)
0.074*** (0.013)

0.012* (0.005)

Number of Camp Sites

---

--

15

---

16

Number Climbers Using O2

--

--

--

0.007* (0.003)

0.007* (0.004)

0.006 (0.003)

17

Number of Women on Expedition

--

--

--

0.010 (0.007)

0.003 (0.007)

0.003 (0.007)

18

Peak Height in Meters (log)

--

---

-2.657*** (0.213)
0.003 (0.004)

-2.643*** (0.210)

Gini Index

---

--

19

---

20

GDP per capita (log)

--

--

--

--

0.051 (0.031)

0.053 (0.032)

21

Population (log)

--

--

--

--

-0.020 (0.022)

-0.042 (0.021)

22

Climatic Demands Index

--

--

--

--

0.001 (0.002)

0.0002 (0.002)

23

Mean Elevation Native Country (log)

--

--

--

--

0.029 (0.031)

0.016 (0.026)

24

Mean Years of Schooling

--

---

-0.025 (0.014)
0.171 (0.183)

-0.015 (0.014)

Industrial Performance Index

---

--

25

---

26

Democracy Index

--

--

--

--

-0.026 (0.021)

-0.043** (0.016)

27

Mastery (Schwartz)

--

--

--

--

--

0.312 (0.193)

28

Harmony (Schwartz)

--

--

--

--

--

0.243** (0.087)

29

Embeddedness Index (Schwartz)

--

--

--

--

--

-0.127*** (0.038)

30

Individualism (IDV; Hofstede)

--

--

--

--

--

0.001 (0.002)

31

Masculinity (MAS; Hofstede)

--

--

--

--

--

-0.002 (0.001)

32

Uncertainty Avoidance (UAI; Hofstede)

-4,025

-4,025

--

-4,025

-4,025

-0.002 (0.001)

-0.001 (0.002)

0.008 (0.004)

0.076*** (0.013)

0.008* (0.004)

0.138 (0.162)

33
4,025
4,025
Observations
Notes: This table presents coefficients and standard errors in parentheses from random intercept zero-inflated negative binomial regressions using the glmmADMB statistical package in R. Expedition country is the level
2 variable in all reported analyses. Each observation is at the expedition level. Only multi-member, monocultural expeditions were used in these analyses. * p ≤ .05; ** p < .01; *** p < .001.

Table S9. Results from zero-inflated negative binomial mixed model (random intercept only). Number of climber deaths is the dependent variable and the combined Schwartz and
Hofstede hierarchy measure is the independent variable. Country was the level 2 variable in this multilevel analysis which is an alternative approach to using clustered robust
standard errors to account for the nestedness of expeditions within countries. Regression results when using the Schwartz hierarchy measure and the Hofstede power distance
measure individually demonstrate the same pattern of results, Direct effect model without control variables (i.e. Model 1 specification): Hierarchy Composite (Schwartz): b=.312
(.073), p<.001; Power Distance (Hofstede): b=.014 (.005), p<.01.
Dependent Variable = Number of Climber Deaths
Row
Number

Variable

Model 1:

Model 2:

Model 3:

Model 4:

Model 5:

Model 6:

Direct Effect

Environmental
Factors Added

Risk Preference
Variables Added

Expedition
Characteristics Added

Country
Characteristics Added

Other Cultural Values
Added

1

Hierarchy (Schwartz and Hofstede) Combined

.412*** (.080)

.387*** (.072)

.441*** (.077)

.284*** (.076)

.362** (.121)

.553** (.191)

2

Region Fixed Effect

--

Included

Included

Included

Included

Included

3

Season Fixed Effect

--

Included

Included

Included

Included

Included

4

Year

--

-0.034*** (0.047)

-0.034*** (0.046)

-0.021*** (0.005)

-0.029** (0.009)

-0.033** (0.010)

5

Standard Route Dummy (1=yes, 0=no)

--

--

0.007 (0.146)

-0.515*** (0.152)

-0.505*** (0.153)

-0.512*** (0.153)

6

Terminated Because Too Risky (1=yes, 0=no)

--

--

0.637*** (0.138)

0.054 (0.174)

0.013 (0.174)

0.011 (0.174)

7

Average Age of Climbers

--

0.004 (0.011)
0.024 (0.014)

0.006 (0.012)
0.024 (0.014)

-0.004 (0.012)

Number of Expedition Members

---

--

8

---

9

Number of Hired Sherpas

--

--

--

0.146*** (0.037)

0.158*** (0.039)

0.175*** (0.039)

10

Number of Hired Non-sherpas

--

--

--

0.331*** (0.046)

0.324*** (0.048)

0.329*** (0.048)

11

Unique Expedition Roles

--

--

--

0.156** (0.052)

0.156** (0.052)

0.154** (0.052)

12

Leader Experience

--

0.023 (0.027)
-0.201*** (0.055)

0.023 (0.027)
-0.178** (0.056)

0.025 (0.027)

Average Climber Experience

---

--

13

---

14

Standard Deviation of Climber Experience

--

--

--

0.110*** (0.030)

0.095** (0.030)

0.101*** (0.030)

15

Number of Camp Sites

--

-0.080 (0.047)
-0.081** (0.029)

-0.061 (0.047)
-0.069* (0.029)

-0.062 (0.047)

Number Climbers Using O2

---

--

16

---

17

Number of Women on Expedition

--

--

--

-0.018 (0.045)

-0.016 (0.044)

-0.016 (0.044)

18

Peak Height in Meters (log)

--

--

--

7.110*** (1.220)

7.020*** (1.230)

7.110*** (1.230)

19

High Point Reached (log)

--

--

--

0.339 (0.865)

-0.022 (0.881)

-0.067 (0.882)

20

Number of Climbers Summited

--

--

--

-0.088** (0.031)

-0.097** (0.031)

-0.098** (0.031)

21

Gini Index

--

---

-0.006 (0.017)
0.171 (0.120)

0.001 (0.018)

GDP per capita (log)

---

--

22

---

23

Population (log)

--

--

--

--

-0.060 (0.088)

-0.047 (0.106)

24

Climatic Demands Index

--

--

--

--

-0.001 (0.007)

0.004 (0.008)

25

Mean Elevation Native Country (log)

--

--

--

--

-0.258* (0.103)

-0.298* (0.125)

26

Mean Years of Schooling

--

--

--

--

-0.053 (0.052)

-0.036 (0.058)

27

Industrial Performance Index

--

---

-0.433 (0.624)
-0.138 (0.080)

-1.240 (0.738)

Democracy Index

---

--

28

---

29

Mastery (Schwartz)

--

--

--

--

--

0.769 (0.849)

30

Harmony (Schwartz)

--

--

--

--

--

0.855* (0.415)

31

Embeddedness Index (Schwartz)

--

--

--

--

--

-0.004 (0.185)

32

Individualism (IDV; Hofstede)

--

--

--

--

--

0.008 (0.008)

33

Masculinity (MAS; Hofstede)

--

--

--

--

--

0.001 (0.005)

34

Uncertainty Avoidance (UAI; Hofstede)

-4,001

-4,001

--

-4,001

-4,001

0.006 (0.006)

0.022 (0.014)

-0.183** (0.056)

-0.068* (0.029)

0.225 (0.129)

-0.143 (0.089)

33
4,001
4,001
Observations
Notes: This table presents coefficients and standard errors in parentheses from random intercept zero-inflated negative binomial regressions using the glmmADMB statistical package in R. Expedition country is the level
2 variable in all reported analyses. Each observation is at the expedition level. Only multi-member, monocultural expeditions were used in these analyses. * p ≤ .05; ** p < .01; *** p < .001.

