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Abstract
Selecting appropriate samples in cultural distance research is vital to producing
valid empirical results. Over 80% of empirical cultural distance studies use a
sample comprised of either a single home country with varying host countries or
a single host country with varying home countries. When difference scores are
used in the calculation of cultural distance based on single-country samples the
resulting cultural distance measures typically are highly correlated with one or
more of the varying countries’ underlying national culture dimensions, making it
impossible to determine whether findings are due to cultural distance or to
varying countries’ national culture effects. This is referred to as a confounded
variables problem and means that for an overwhelming number of cultural
distance studies, we cannot with certainty have confidence in the verity of their
findings. To resolve this uncertainty we propose that cultural distance scholars
select samples comprised of at least two home/host countries. We empirically
demonstrate that two-country samples where most of the national culture
dimensions for the two countries differ create certitude with respect to results,
eliminating the cultural distance confounded variables problem. We describe the
single-country sample problem, illustrate the proposed a priori two-country
solution, and suggest avenues for future research.
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INTRODUCTION
One key element of measurement theory is the relationship between
the selection of appropriate samples and the verity of empirical
results (Gray & Cooper, 2010). International business scholars have
been specifically urged to “avoid incautious comparisons based on
small samples of countries, which may lead to premature and
incorrect conclusions about relationships between aggregate vari-
ables” (Franke & Richey, 2010: 1276). In this paper we examine the
relationship between a particular type of small sample, single-
country samples (a single home country with varying host countries
or a single host country with varying home countries), and the verity
of results when using the Kogut and Singh (1988) measure of
cultural distance. We ask and answer the question: are single-
country samples appropriate for cultural distance research?
Cultural distance measurement theory deals with three different

elements: (1) the national culture dimension measures used,
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for example, Hofstede (1980) or GLOBE (House,
Hanges, Javidan, Dorfman, & Gupta, 2004); (2) how
the cultural distance construct is measured, for
example, Kogut and Singh (1988) and (3) the char-
acteristics of the sample that is used. Prior research
has examined the first two items, the pros and cons
of various national culture measures (Berry, Guillén,
& Zhou, 2010; Shenkar, 2001) and the advantages
and disadvantages of cultural distance measures (Lu,
2006; Shenkar, 2012; Zaheer, Schomaker, &
Nachum, 2012). Unfortunately, cultural distance
measurement theory has paid little attention to the
third item, matching the appropriate sample to the
statistic used to measure cultural distance.
This issue of sampling practices is particularly

important when difference scores are used to oper-
ationalize cultural distance, as is true in the case of
the most commonly used measure of cultural dis-
tance (Kogut & Singh, 1988), a statistic based on an
average of the difference scores for a set of national
cultural dimensions. A difference score measures the
unsigned distance between two constructs. Prior
literature suggests potential problems with the use
of difference scores (Edwards, 2001; Johns, 1981;
Venkatraman, 1989). Here we focus on one specific
problem commonly associated with difference score-
based measures, the confounded variables problem,
variables “whose effect cannot be separated from the
supposed independent variable” (White &
McBurney, 2013: 122). We propose and show that
for single-country samples in cultural distance stu-
dies this problem is very common.
We are not the first study to warn against the use

of single-country samples when conducting cultural
distance research. Estrin, Baghdasaryan, and Meyer
(2009) specifically caution against using single-
country samples in cultural distance studies assert-
ing that such samples cannot distinguish between
country-level and distance effects. Building on their
assertion we theorize and empirically show that in
single-country samples difference score-based cul-
tural distance measures (the independent variable)
can be highly correlated with one or more of the
varying countries’ underlying national culture dimen-
sions (the confounded variables), creating the con-
founded variables problem.
This issue is important because the vast majority of

empirical cultural distance studies’ samples contain
only a single home or host country. For instance,
over 80% of the 388 cultural distance articles that
operationalize cultural distance using difference
scores published in the 13 top management and
international business journals in 1988–2012 used

samples with only a single home (199) or single host
(113) country, providing evidence of the extensive-
ness of the problem.1 As we demonstrate, in such
single-country cultural distance samples it is impos-
sible to determine whether it is the single-country
cultural distance construct (home countries when
the single country is a host country or vice versa) or
the varying countries’ national cultural component
that drives the results when using single home or
host country samples.
Not knowing whether distance or national culture

is the driver creates difficulties in assessing the verity
of results in single-country samples. Put simply, we
have no way of knowing whether a statistically
significant finding for a cultural distance construct
based on a single home/host country sample is truly
measuring the underlying structure of the data. Here
we attempt to remedy this problem. Using the six
Hofstede dimensional measures (Hofstede, Hofstede,
& Minkov, 2010) and Kogut and Singh’s (1988)
method for calculating distance (a difference score
method) we develop and test a method that allows
scholars to determine the appropriate minimum
sample required to obtain valid and reliable empiri-
cal results in cultural distance studies.

THE CONFOUNDED VARIABLES PROBLEM
The confounded variables problem in single-country
sample studies clouds our ability to accurately inter-
pret cultural distance results. To illustrate this point
we created two contrasting controlled statistical
experiments using standard hierarchical linear
regression (HLR) for each of the seven countries
most frequently used in cultural distance research.
The statistical experiments use simulated data sets;

simulation allows us to predetermine the nature of
specific underlying relationships in the data. For
example, we predetermine the headquarters and
subsidiary locations and performance of the “sub-
sidiaries” in our simulated samples. These simulated
subsidiaries serve to create a complete cross-section
of the seven most frequently used countries in
cultural distance research. By doing this we can
create samples where we a priori know the actual
underlying relationships between firm size, firm
experience, national culture, cultural distance, and
performance. The created data set was not designed
to present a fully specified explanation of the drivers
of subsidiary performance. Rather, creating such
samples allows us to see whether the confounded
variables problem associated with the use of the
Kogut and Singh (1988) difference equation mea-
sures in single-country samples can interfere with
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the ability to detect actual underlying relationships.
When we run an HLR analysis and include cultural
distance in the simulated data set we should find the
predetermined underlying relationships. Finding
something other than the predetermined relation-
ships shows there is a problem using the difference
equation measure on the sample.
Our sample for our statistical experiments was

constructed using two different sets of countries.
The seven most frequently used in single-country
samples were chosen as the reference country set
while all 62 remaining countries with available
Hofstede national culture measures were chosen as
the varying country set. The seven countries were
used singly and in pairs for our single-country and
two-country samples. Using 62 varying countries
allowed us to include all countries previously used
in cultural distance studies. Two simulated subsidi-
aries in each of the 62 varying countries for our
single-country studies create a sample (n = 124) that
exceeds the minimum sample size requirement
(114 firms) for medium effect sizes (α = 0.05) with
power = 0.80.
In the first experiment the sample is constructed

such that the dependent variable (simulated subsidi-
ary performance) is driven by cultural distance, and
all of the individual national cultural dimensions are
not significant predictors. In the second experiment
the data set was configured such that subsidiary
performance is driven by only two of the Hofstede
national culture attributes: masculinity and uncer-
tainty avoidance. In the predetermined underlying
data structure for the second scenario cultural dis-
tance and the other national cultural attributes are
not significant predictors of the dependent variable.
In both experiments we calculate cultural distance

by using the Kogut and Singh (1988) method in
conjunction with the six Hofstede national culture
dimensions (Hofstede et al., 2010). If there is no
confounded variables problem, given the predeter-
mined simulated relationships in the first experi-
ment, only cultural distance will be significant.
Similarly, if there is no confounded variables pro-
blem, in the second experiment only two national
culture attributes, masculinity and uncertainty
avoidance, will be significant.
Table 1 provides the results for the case of a single-

country cultural distance study using Japan as an
illustrative example, although similar results occur
for all seven countries. In both simulations cultural
distance and several national culture measures
are found to be statistically significant even when
they are not the predetermined underlying cause.

This example illustrates the confounded variables
problem and shows how in a single-country sample
the results may not reflect what is actually driving
the relationship.
Table 2 provides a summary of the same cultural

distance analysis for each of the seven most fre-
quently used single-country samples. For Experi-
ment 1 cultural distance is the predetermined driver
of subsidiary performance; for Experiment 2 mascu-
linity and uncertainty avoidance are the predeter-
mined drivers. In Experiment 1 cultural distance is
always significant but, for two countries (China and
Japan) some of the individual national culture
dimensions were also significant which represents
an erroneous finding. In Experiment 2 three coun-
tries (China, the Netherlands and the United King-
dom) lacked significance for masculinity or
uncertainty avoidance (the true drivers). For China
other national culture dimensions were erroneously
found significant. Cultural distance was always sig-
nificant although it is not a predetermined driver,
creating false positives for all seven countries. Nine
out of 14 possible outcomes for the seven most
commonly used countries produce erroneous
results, casting doubt on the reliability and validity
of single-country samples.

DEALING WITH CONFOUNDED VARIABLES
How can researchers prevent the confounded vari-
ables problem from compromising their cultural
distance findings? Although a few methods have
been proposed to deal with problems arising from
the use of difference scores (Franke, Hill, Ramsey, &
Richey, 2011; Tisak & Smith, 1994), the dominant
approach is offered by Edwards (2001). He suggests
using a polynomial regression and response surface
method as an alternative to difference scores. Used
in simple person – environmental fit contexts, for
example, Edwards and Parry (1993), the method is
very difficult to apply to multidimensional cultural
distance studies for two reasons. First, the recom-
mended response surface analysis for the multidi-
mensional cultural distance construct requires that
the response surface be plotted in nine-dimensional
space (for the four Hofstede dimensions) or in 13-
dimensional space (for the six Hofstede dimensions).
This cannot be done.
Second, while the polynomial regression can be

done, for cultural distance it is extremely difficult to
do and hard to interpret. The five required indepen-
dent variables for each national culture dimension
for such an analysis include: (1) the home and host
country dimension values; (2) the interaction
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Table 1 Illustrating the single-country confounded variable problem for Japan

Reference country: Single country: Japan

Predetermined driver of dependent variable: Cultural distance National culture

Model: 1 2 3 4 5 6

Constant 40.33 *** 26.48 * 9.31 32.12 * 45.17 ** 18.63
Firm Sizea 3.58 *** 3.66 *** 3.21 *** 3.68 *** 3.61 *** 3.21 ***
Firm Agea 1.69 * 2.23 ** 2.12 * 2.82 ** 2.31 * 2.12 *
Cultural Distance 3.90 ** 13.36 *** −3.67 * 9.36 **
Varying Country Masculinity 8.64 ** 12.64 ***
Varying Country Uncertainty Avoidance 6.06 * 10.06 ***
Varying Country Power Distance 0.04 0.04
Varying Country Individualism −0.27 −0.27
Varying Country Long-Term Orientation 4.30 † 4.30 †

Varying Country Indulgence −2.94 −2.94

Max VIF 1.02 1.08 6.07 1.02 1.08 6.07

R2 0.16 *** 0.21 *** 0.28 *** 0.18 *** 0.22 *** 0.37 ***
Change in R2 0.05 ** 0.07 0.04 * 0.15 ***
aStatistics represent variable post-logarithmic transformation.
Notes: Dependent variable = simulated subsidiary performance in all models.
***p < 0.001, **p < 0.01, *p < 0.05, † p< 0.10.
n = 124 for all models.

Table 2 Summary testing the single-country cultural distance problem for each frequently used country

Experiment 1: Cultural distance is
the only driver

Experiment 2: Masculinity and uncertainty avoidance are the
only drivers

Suitable sample with
correct empirical

results
Cultural
distance
significant

Individual culture
dimensions
significant

Cultural
distance
significant

Masculinity
significant

Uncertainty
avoidance
significant

Other cultural
dimensions
significant

Expected
results *

Yes No No Yes Yes No -

Actual results:
United
States

✓ ✓ Yes
(incorrect)

✓ ✓ ✓ No

China ✓ Yes (incorrect) Yes
(incorrect)

✓ No (incorrect) Yes (incorrect) No

Japan ✓ Yes (incorrect) Yes
(incorrect)

✓ ✓ ✓ No

Netherlands ✓ ✓ Yes
(incorrect)

No
(incorrect)

✓ ✓ No

Germany ✓ ✓ Yes
(incorrect)

✓ ✓ ✓ No

South Korea ✓ ✓ Yes
(incorrect)

✓ ✓ ✓ No

United
Kingdom

✓ ✓ Yes
(incorrect)

✓ No (incorrect) ✓ No

Notes: * based on predetermined underlying data structure.
n = 124 for all models.
✓ = Produced correct empirical results.
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between the home and host country dimension
values; and (3) the squared home and host country
dimension values.
Conducting this polynomial regression analysis

using four Hofstede dimensions requires 20 inde-
pendent variables; conducting this analysis when
using six Hofstede dimensions requires 30 indepen-
dent variables. This method for confirming a
hypothesis that a dependent variable is negatively
related to cultural distance requires that for the
coefficients of each cultural dimension: (1) the coef-
ficients for the direct effects of the home and host
country values be approximately equal to zero;
(2) the coefficients for the squared terms of the home
and host country values be negative and approxi-
mately equal; and (3) the coefficient for the inter-
active term between the home and host country
values be positive and with a value twice that of the
absolute value of the coefficients for the squared
terms.2 These relationships between the values of
the coefficients must be tested based on the esti-
mated value and standard error for each coefficient
using a t-test. Thus applying the recommended
polynomial regression technique to cultural distance
studies is very cumbersome at best.

THE TWO-COUNTRY SOLUTION
As an alternative we offer a method that is much
easier to understand and to implement that resolves
the confounded variables problem in cultural dis-
tance studies. We propose using a sample with two
home/host countries and a variety of host/home
countries. The underlying logic is that as long as the
two countries’ dimensional values somewhat offset
each other (which is the case with almost every pair
of the seven countries), their combined distance
score will be uncorrelated with the varying countries’
underlying national culture dimensions, thus
eliminating the confounded variables problem
and providing scholars a broad range of pairs to
choose among.
We illustrate this two-country solution through an

identical set of controlled statistical experiments.
We tested each pair of the seven most frequently
used countries, resulting in 21 pairs. Each head-
quarters company in the pair of reference countries
has one subsidiary in each of the 62 varying country
locations. We again applied standard HLR with a
sample size of n=124 to each of the 42 statistical
experiments (two experiments for each of the 21
pairs). Again, in the first case simulated subsidiary
performance is driven by cultural distance. In the
second case it is driven by the masculinity and

uncertainty avoidance national culture dimensions
of the varying countries.
Table 3 provides the results for the case of a two-

country cultural distance study using the United
States and South Korea. As indicated in Table 3, the
HLR provides the correct empirical results for each of
the two cases. In the case where the predetermined
driver of the dependent variable is cultural distance
(in Models 1 through 3), only the control variables
and the cultural distance coefficients are significant;
none of the national culture dimension coefficients
are significant. In the case where the predetermined
driver of the dependent variable is masculinity and
uncertainty avoidance (in Models 4 through 6), only
the coefficients for the control variables, masculinity
and uncertainty avoidance, are significant; none of
the other variables (cultural distance or the other
national culture dimensions) are significant. Thus
unlike the incorrect HLR results from the single-
country cultural distance studies, the HLR analysis
provides the correct empirical results when using the
United States and South Korea as the two reference
countries.
Table 4 summarizes the results of Experiment 1

(cultural distance is the predetermined driver) and
Experiment 2 (masculinity and uncertainty avoid-
ance are the predetermined drivers) for each two-
country combination of the seven most frequently
used countries. For Experiment 1 each combination
confirms cultural distance as the driver while not
finding significance for national culture. In Experi-
ment 2 each country pairing except one (the United
States and the United Kingdom) confirms masculi-
nity and uncertainty avoidance as the drivers while
not finding significance for cultural distance or the
other national culture dimensions.
Figure 1 shows national culture dimensional

values for the United States and the United King-
dom. The values for five of the six dimensions are
almost identical, lacking the offsets needed to pro-
duce a new distance measure that is uncorrelated
with one or more of the varying countries national
cultural dimensions. For that reason this two-coun-
try sample fails to eliminate the confounded vari-
ables problem. This is the only pairing of the seven
most frequently countries that does not eliminate
the confounded variables problem, leaving research-
ers a wide range of two-country choices.

CONCLUSIONS, IMPLICATIONS, AND FUTURE
EFFORTS

This study explains and empirically shows the
value of creating appropriate samples when
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doing cultural distance research. We demonstrate
that single home/host country cultural distance
samples are highly susceptible to the confounded
variables problem; we cannot know with certainty
whether it is cultural distance or national culture that
is driving the results. This problem renders the verity
of conclusions for such studies suspect and means
that single home/host country samples should
not be used when conducting cultural distance
research.
This is a huge problem for cultural distance

research because over 80% of the empirical research
in this area relies on single-country samples. Our
intent in highlighting this problematic practice is
not to criticize or embarrass particular studies.
Rather we hope that by raising awareness of the
confounded variables problem while offering a
viable solution future cultural distance scholarship
will cease to use single-country samples. In doing
this we create a good news, bad news scenario.
On the positive side, each of the seven most

frequently used single countries has many available
country pairings that create an acceptable sample for
cultural distance research. Specifically, as we
showed, almost any second country added to the
cultural distance sample solves the confounded vari-
ables problem. Conducting these analyses prior to

collecting firm-level data gives us confidence that
results can be accurately and confidently attributed
to cultural distance rather than to home/host
national culture effects.
Alternatively, for studies that are primarily inter-

ested in investigating differences between country A
and country B, scholars may prefer to use country-
level theories and measures rather than cultural
distance theories and measures to strengthen theo-
retical–empirical alignment. For those that are inter-
ested in both country and difference effects the
careful selection of appropriate samples is vital in
order to remove the confounded variables problem
haunting so many prior studies.
On the negative side, our study raises questions

regarding cultural distance conclusions that are
based on single-country samples. Put simply, we
cannot know whether the conclusions drawn from
prior cultural distance studies conducted with sin-
gle-country samples were correctly or incorrectly
attributed to cultural distance. Such prior studies
may need to be replicated using appropriate
samples in order to eliminate the confounded vari-
ables issues.
We used Hofstede’s cultural measures in our illus-

trations. Future scholarship may wish to see if the
same confounded variables problem occurs in

Table 3 Confirming the two-country cultural distance solution through an illustrative example

Reference countries: Country pair: United States and South Korea

Predetermined driver of dependent variable: Cultural distance National culture

Model: 1 2 3 4 5 6

Constant 40.7 ** 28.68 * 32.08 * 36.06 ** 32.42 * 41.4 **
Firm Sizea 3.50 *** 3.30 *** 3.13 *** 3.46 *** 3.40 *** 3.13 ***
Firm Agea 1.56 * 1.83 * 1.67 * 2.57 ** 2.65 ** 1.67 *
Cultural Distance 5.73 *** 5.63 *** 1.73 1.63
Varying Country Masculinity 1.37 5.37 **
Varying Country Uncertainty Avoidance 0.65 4.65 **
Varying Country Power Distance 1.66 1.66
Varying Country Individualism 0.89 0.89
Varying Country Long-Term Orientation −1.31 −1.31
Varying Country Indulgence −1.31 −1.31

Max VIF 1.01 1.01 2.33 1.01 1.01 2.33

R2 0.15 *** 0.27 *** 0.29 *** 0.18 *** 0.19 *** 0.33 ***
Change in R2 0.12 *** 0.02 0.01 0.14 **
aStatistics represent variable post-logarithmic transformation.
Notes: Dependent variable = simulated subsidiary performance in all models.
***p < 0.001, **p < 0.01, *p < 0.05, †p < 0.10.
n = 124 for all models.
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Table 4 Summary testing the two-country cultural distance solution for each combination of the seven frequently used countries

Experiment 1: Cultural distance is
the only driver

Experiment 2: Masculinity and uncertainty avoidance are the only
drivers

Suitable sample with
correct empirical

results
Cultural
distance
significant

Individual culture
dimensions
significant

Cultural
distance
significant

Masculinity
significant

Uncertainty
avoidance
significant

Other cultural
dimensions
significant

Expected
resultsa

Yes No No Yes Yes No —

Actual results:
United States,
China

✓ ✓ ✓ ✓ ✓ ✓ Yes

United States,
Japan

✓ ✓ ✓ ✓ ✓ ✓ Yes

United States,
Netherlands

✓ ✓ ✓ ✓ ✓ ✓ Yes

United States,
Germany

✓ ✓ ✓ ✓ ✓ ✓ Yes

United States,
South Korea

✓ ✓ ✓ ✓ ✓ ✓ Yes

United States,
United
Kingdom

✓ ✓ Yes (incorrect) ✓ No (incorrect) ✓ No

China, Japan ✓ ✓ ✓ ✓ ✓ ✓ Yes
China,
Netherlands

✓ ✓ ✓ ✓ ✓ ✓ Yes

China,
Germany

✓ ✓ ✓ ✓ ✓ ✓ Yes

China, South
Korea

✓ ✓ ✓ ✓ ✓ ✓ Yes

China, United
Kingdom

✓ ✓ ✓ ✓ ✓ ✓ Yes

Japan,
Netherlands

✓ ✓ ✓ ✓ ✓ ✓ Yes

Japan, Germany ✓ ✓ ✓ ✓ ✓ ✓ Yes
Japan, South
Korea

✓ ✓ ✓ ✓ ✓ ✓ Yes

Japan, United
Kingdom

✓ ✓ ✓ ✓ ✓ ✓ Yes

Netherlands,
Germany

✓ ✓ ✓ ✓ ✓ ✓ Yes

Netherlands,
South Korea

✓ ✓ ✓ ✓ ✓ ✓ Yes

Netherlands,
United
Kingdom

✓ ✓ ✓ ✓ ✓ ✓ Yes

Germany,
South Korea

✓ ✓ ✓ ✓ ✓ ✓ Yes

Germany,
United
Kingdom

✓ ✓ ✓ ✓ ✓ ✓ Yes

South Korea,
United
Kingdom

✓ ✓ ✓ ✓ ✓ ✓ Yes

abased on predetermined underlying data structure.
Notes: n = 124 for all models.
✓ = Produced correct empirical results.
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single-country samples using other measures of cul-
tural distance such as the GLOBE dimensions (House
et al., 2004). Scholars may also examine the degree
to which institutional distance (Kostova, 1999),
psychic distance (Johanson & Vahlne, 1977), and
the recently developed Mahalanobis cross-national
distance measure (Berry et al., 2010) use difference
scores in their calculations; they also may be suscep-
tible to the confounded variables problem associated
with single-country samples.
Cultural distance is clearly an integral construct

in international business research. Because of this,
our study urges caution and forethought in the

creation of appropriate samples that are free from
confounded variables problems when conducting
cultural distance research. By doing so the interna-
tional business research community advances
best practices and ensures that when cultural dis-
tance is evoked it is really distance that is being
examined.
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NOTES
1A comprehensive search of 13 top management

and international business journals selected based on
prior meta-analyses and literature reviews identified
990 articles published between 1988 and 2012
referencing ‘cultural distance.’ Of these, 388 used
empirical difference score-based measures of cultural
distance. The journals examined included: Academy of
Management Journal, Administrative Science Quarterly,
International Business Review, Journal of Business
Research, Journal of International Business Studies,
Journal of International Management, Journal of
International Marketing, Journal of Management, Journal
of Management Studies, Journal of World Business,
Management International Review, Management
Science, and Strategic Management Journal.

2The derivation of these condition requirements is
available from the authors upon request.
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