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Abstract
The Kogut and Singh (J Int Bus Stud 19(3):411–432, 1988) index is the most widely
used construct to measure cultural distance in international business and management research. We show that this index is incorrectly specified and captures the
squared cultural distance. This inaccuracy is problematic because it means that the
empirical findings on the effects of cultural distance presented in different strands of
international business research are likely to be misleading. We specify the correct
form of the distance measure based on the Euclidean distance formula and demonstrate the implications of using the incorrectly specified Kogut and Singh (1988)
index.
Keywords Cultural distance · Kogut–Singh Index · Euclidian distance

1 Introduction
The existence of differences between countries and regions in which firms do business is the conditio sine qua non for the discipline of international business. The
concept of distance capturing the degree to which countries and regions differ lies
at the core of international business and management research. Zaheer et al. (2012,
p. 19) stress that international management is “essentially, […] the management
of distance”. Depending on the type of difference studied, prior research has suggested various types of distance, although cultural distance, i.e., the extent to which
countries differ in cultural values, remains the most widely used type of distance in
international business (Beugelsdijk et al. 2018b; Shenkar et al. 2008; Tihanyi et al.
2005). Research into the effects of cultural distance exploded with the introduction
by Kogut and Singh (1988) of an index to measure this distance. The Kogut–Singh
Index (KSI) aggregates cultural differences along Hofstede (1980) four dimensions,
i.e., power distance, uncertainty avoidance, individualism, and masculinity, into a
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Fig. 1  Citations of Kogut and Singh (1988). Source: Google Scholar

single value. Kogut and Singh (1988) developed their index to explore the effect that
cultural distance has on firms’ choice of foreign market entry mode choice. They
argued that increasing cultural distance between an investor’s home country and the
target market would lead to a greater preference for joint ventures or wholly-owned
green-field ventures over acquisitions. Subsequently, the KSI has not only been
employed in empirical studies of the choice of firms’ foreign market entry, but also
been used to capture cultural distance in empirical studies on a very wide range of
IB topics at the macro- (e.g., Liu et al. 2018), meso- (e.g., Morosini et al. 1998; Shin
et al. 2017; Yu and Maula 2016), and micro-level (e.g., Kraimer et al. 2012; Varela
and Gatlin-Watts 2014).
To this day, the KSI remains the most widely used approach to measuring cultural
distance (Beugelsdijk et al. 2018a; Cuypers et al. 2018). Studies reviewing research
on cultural distance conclude that almost all of the reviewed studies used the KSI
(Harzing and Pudelko 2016; Kirkman et al. 2006); thus, the original Kogut and
Singh (1988) article is one of the most cited papers in the broader area of management, with more than 6000 citations to date (Beugelsdijk et al. 2018b; Harzing and
Pudelko 2016). Further, the use of the KSI to measure (cultural) distance continues
to increase (Harzing and Pudelko 2016) (see Fig. 1) despite repeated criticism levelled at the relevance of and the assumptions underlying the concept of cultural distance as such and/or the nature of the KSI to measure cultural and other types of distance (e.g., Berry et al. 2010; Harzing and Pudelko 2016; López-Duarte et al. 2016;
Shenkar 2001; Tung and Verbeke 2010). Within the former group, scholars have
questioned the implicit assumption of cultural distance being an absolute and symmetrical construct, as opposed to a relative and asymmetrical construct. Although
these concerns are valid, we do not intend to engage in this generic debate on the
usefulness of the notion of cultural distance, but instead aim to contribute to improving the measurement of cultural distance. Prior research in this latter group has suggested the use of perceptual data as opposed to relying on the data provided by Hofstede, Globe, or similar studies. Scholars have also raised the sensitivity of the index
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depending on the data that is used for its calculation (e.g., Beugelsdijk et al. 2018b)
or problems associated with using the index on particular data (Gerschewski 2013).
We aim to contribute to improving the measurement of cultural distance in empirical research by showing that the KSI is a biased measure of cultural distance and
fails to capture what it claims to capture. First, we demonstrate that the KSI differs
fundamentally from the Euclidean distance. We show that because of a misspecification of the KSI, it corresponds to the squared Euclidean distance. As a result,
empirical research that has employed the KSI has in fact used a squared function of
cultural distance, leading to potentially misleading findings. We present the correct
form of the Euclidean distance formula that we believe researchers should use in
future studies. We also show that the KSI’s deviation from the correct measure has
important implications for the meaning of findings on the effects of cultural distance
that were based on the KSI and that it is not possible to adjust or reinterpret the findings of prior empirical studies that employed the KSI.
The use of a squared function of cultural distance associated with the use of
the KSI is likely a central explanation for the persistently inconclusive findings in
research on the effects of cultural distance (Beugelsdijk et al. 2018b; Kirkman et al.
2006; Maseland et al. 2018). Rather than questioning the concept of cultural distance, we suggest that replacing the KSI with a correctly specified measure of cultural distance is likely to result in more consistent findings in future cultural distance
research.
Replacing the KSI with a correct measure of distance is also important given
that the KSI is increasingly being used for measuring cultural distance based on
alternative cultural dimensions, such as the nine cultural dimensions reported by
the GLOBE program (see for example, Chen et al. 2010; Hutzschenreuter and Voll
2008; Reus and Lamont 2009). Worryingly, the KSI is increasingly being used for
capturing other types of distance. For example, recent research has used the KSI
to measure regulatory distance (Salomon and Wu 2012), governance and economic
distance (Hutzschenreuter et al. 2014), differences in leadership (Koch et al. 2016)
and business distance (Evans and Mavondo 2002). To prevent the problems characterizing the existing empirical research on the effects of cultural distance based on
the KSI from spreading to these related areas of inquiry, we propose that researchers
should opt for the correct measure of distance instead of using the KSI.

2 The KSI as a Biased Estimator of (Cultural) Distance
In their seminal article examining the effect of national culture on the choice of entry
mode, Kogut and Singh (1988) introduced a composite index to measure the extent
to which the country of the investing firm and the country of entry differ on the
Hofstede’s four national cultural dimensions of power distance, uncertainty avoidance, individualism, and masculinity. Based on this composite index, they showed
that “the greater the cultural distance between the country of the investing firm and
the country of entry, the more likely a firm will choose a joint venture or a wholly
owned greenfield investment over an acquisition” (Kogut and Singh 1988, p. 414).
Since then, their index “has become the field’s standard-bearer, supplanting virtually

13

P. Konara, A. Mohr

all other modes of gauging cultural variations, including the prior concept of psychic distance” (Shenkar 2012, p. 12).
Kogut and Singh (1988) present the following formula to calculate the cultural
distance between two countries. K
 SIij is the cultural distance between country i and
country j. Iki and Ikj are the values of cultural dimension k (k = 1–4) for country i and
country j, respectively. Vk is the variance of the cultural dimension k.

�
�2
4 ⎛
�
Iki − Ikj ∕Vk ⎞
⎟.
⎜
KSIij =
⎟
⎜
4
k=1 ⎝
⎠

(1)

Kogut and Singh (1988, p. 422) do not provide a detailed explanation of this
index apart from stating that “deviations were corrected for differences in the variances of each dimension and then arithmetically averaged” [emphasis added]. The
standardization of the cultural dimensions scores prior to their summation is sensible to correct for the differences in the variances in each of the dimensions. However, the use of the arithmetic average of the standardized and squared differences
creates a fundamental difference between the KSI and the Euclidean distance measure, despite some studies referring to the KSI as a ‘Euclidean distance measure’ (see
for example, Beugelsdijk et al. 2018b; Cuypers et al. 2018; Tihanyi et al. 2005).
First, we look at the Euclidean distance measure. If p = (p1, p2,…, pn) and q = (q1,
q2,…, qn) are two points in the Euclidean n-space, then the distance (dpq) between p
and q is given by the following (Anton and Rorres 2014, p. 145):
√
√ n
√∑ (
)2
dpq = √
pk − qk .
(2)
k=1

In the case of four cultural dimensions (n = 4), we obtain the following equation
for calculating Euclidean (cultural) distance.
√
√ 4
√∑ (
)2
(3)
Euclidean (cultural) Distanceij = √
Iki − Ikj .
k=1

A key difference between the KSI (Eq. 1) and the (non-standardized) Euclidean
distance (Eq. 2) is that Kogut and Singh (1988) have adjusted (standardized) the
deviations in each cultural dimension to address the differences in the variances
across dimensions (by dividing each difference pk − qk by the respective standard
deviation SDk). Similar to the Euclidean distance calculation, Kogut and Singh
(1988) square these differences and sum them. Then, importantly, instead of taking the square root of the sum of the squared differences as per the Euclidean distance, Kogut and Singh (1988) divide this sum by four, i.e., they take the arithmetic
average of the squared differences. By failing to take the square root of the sum
of the squared differences, the KSI creates a second-degree (quadratic) function of
distance.
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A small number of studies have used the (non-standardized) Euclidean distance
(Eq. 3) to calculate cultural distance (see for example, Brouthers and Brouthers
2001; Manev and Stevenson 2001; Morosini et al. 1998). Although these studies
have not standardized the individual cultural dimensions, Kogut and Singh (1988)’s
standardization approach can be applied to the correct Euclidean distance formula
by replacing the non-standardized cultural dimensions scores with the standardized
cultural dimensions scores as below (Eq. 4a). In Eq. 4a, Iki and I kj are the values of
cultural dimension k (k = 1–4) for country i and country j, respectively. μk, SDk, and
Vk are the population mean, standard deviation and variance of cultural dimension
k, respectively.
√
√ 4 ((
) (
))2
√∑
Ikj − 𝜇k
Iki − 𝜇k
−
.
Euclidean Distance (Standardized)ij = √
SDk
SDk
k=1
(4a)
Equation 4a can be simplified into Eq. 4b, which is the standardized Euclidean
distance formula that should be used to construct the composite cultural distance
measure.
√
)
√ 4 (
√∑ Iki − Ikj 2
√
(4b)
.
Euclidean Distance (Standardized)ij =
Vk
k=1
The correct formula for the standardized Euclidean distance differs markedly
from the formula used in the KSI (Eq. 1). The formula used in the KSI (Eq. 1)
and the correct formula (Eq. 4b) have the relationship shown in Eq. 5. Equation 5
shows that the KSI is a second-degree (quadratic) function of the correctly specified
Euclidean distance. Thus, the KSI corresponds to a ‘squared Euclidean distance’,
which is a special form of power distance that is discussed in applied mathematics
(Deza and Deza 2016).

KSIij =

(
)2
Euclidean Distance (Standardized)ij
4

.

(5)

The general power (t, r)-distance between two points p = (p1, p2,…, pn) and
q = (q1, q2,…, qn) is given by the following:

Power (t, r)-distancepq =

( n
∑

)1
r

|pk − qk |t

.

(6)

k=1

The special case where (t, r) = (2, 1) is called the ‘squared Euclidean distance’:
( n
)
∑
Squared Euclidean distancepq =
|pk − qk |2 .
(7)
k=1

13

P. Konara, A. Mohr

Therefore, the distance measured by the KSI corresponds to one-quarter of the
standardized ‘squared Euclidean distance’.

KSIij =

squared Euclidean distance (Standardized)ij
4

.

(8)

Kogut and Singh (1988) do not explain why they advocate using a squared function of cultural distance instead of cultural distance. We cannot ascertain a valid
reason for this approach rather than assuming that they have erroneously arrived at
a squared function of distance as a result of mistakenly taking the average of the
‘sum of the squared differences’ rather than taking the square root of the ‘sum of the
squared differences’. Although x 2 (squared distance) is positively correlated with x
(distance) when x is non-negative, it is not appropriate to use the wrong one (squared
distance), especially if the correct one (distance) is readily available and using the
wrong one leads to biased/incorrect results. If using x2 instead of x can be justified
based on a correlation between x 2 and x, then the use of any quadratic function of
x or even any nth-degree polynomial of x with positive parameters can be justified
based on such a correlation. Additionally, the correlation between x and x2 depends
on the exact distribution of the sample, and therefore, the bias introduced by such a
transformation will depend on the distribution of the sample. Most importantly, x
and x2 have a non-linear correlation, i.e. both variables increase monotonically but
not at the same rate (so the ratio of change between the two is not constant). We will
discuss the implications of this in section four.
Applied mathematicians use the squared Euclidean distance to place progressively
greater weight on objects that are farther apart (Deza and Deza 2016). The squared
Euclidean distance is not a distance (metric) function, and it does not satisfy the triangular inequality condition, a critical condition that distance functions need to satisfy
(Cuypers et al. 2018; Deza and Deza 2016). To satisfy the triangular inequality condition, for all x, y, and z in the distance space, the following inequality should be satisfied:

d(x, y) ≤ d(x, z) + d(z, y).
(9)
The triangular inequality condition requires that the distance between two points (x
and y) be the shortest distance along any path. However, the KSI violates this condition. In the simple illustration shown in Fig. 2, the distance between A and B should be
less than (or equal to) the sum of the distances between A and C and between C and B.
d(A, B) ≤ d(A, C) + d(C, B)
8 ≤ 5 + 5.
However, in the case of the squared Euclidean distances calculated by the KSI;

KSI(A, B) = d(A, B)2 ∕4 = 16
KSI(A, C) = d(A, C)2 ∕4 = 6.25
Therefore,
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Fig. 2  An example to illustrate how the squared Euclidean distance violates triangular inequality

Thus, the KSI does violate the condition of triangular inequality. We will explain
the implications of this issue for international business research below.

3 Estimating Cultural Distance Using the KSI and Euclidean Distance
3.1 A Simple Illustration Based on Three Countries
To illustrate the issue of exaggerating large distances over small distances, we take a
simple example where three countries differ in one cultural dimension but are similar in the other three cultural dimensions. For example, Peru, Turkey, and France
differ in their individualism dimension but are similar in the other three dimensions
(power distance, masculinity, and uncertainty avoidance).
For simplicity, we assume the differences in power distance, masculinity, and
uncertainty avoidance among these three countries to be zero. Then, as depicted in
Fig. 3a, the difference in the level of individualism is 21 between Peru and Turkey,
34 between Turkey and France, and 55 between Peru and France. First, we use the
KSI to calculate the cultural distances between these three countries (again assuming the differences in other three dimensions are zero) (see Fig. 3b) and compare the
KSI with the respective distances in the relevant scores for individualism. Although
the distance between Turkey and France (34) is 1.62 times greater than the distance
between Peru and Turkey (21), the KSI indicates that the distance between Turkey
and France (0.5) is 2.63 times greater than the distance between Peru and Turkey
(0.191) (see Fig. 3b). Similarly, although the distance in the values for individualism between Peru and France (55) is 2.62 times greater than the distance between
Peru and Turkey (21), the KSI indicates that the distance between Peru and France
(1.310) is 6.83 times greater than the distance between Peru and Turkey (0.191) (see
Fig. 3b). We selected these three countries for the illustration so that the differences
among the countries in the other three cultural dimensions could be kept at zero.
However, the inflation of the cultural distance associated with the KSI will be much
greater for other country pairs in which the cultural gap is much larger because the
KSI inflates these ratios exponentially from x:1 to x2:1. For example, if the difference on a particular dimension between countries in a pair is ten times greater than

13

P. Konara, A. Mohr

Fig. 3  a Cultural distance based on Hofstede’s individualism dimension. b Cultural distances based on
the KSI. For ease of illustration/comparison, the differences in the other three dimensions (power distance, masculinity and uncertainty avoidance) between these three countries are assumed to be zero. The
cultural distances based on the KSI (considering the all four dimensions) for the country pairs are 0.200,
0.506 and 1.319, which are very close to the respective approximated values of 0.191, 0.500 and 1.310
based on the individualism dimension only. c Cultural distance based on Eq. 4b (the Euclidean distance
after standardization). As in b, the differences in the other three dimensions of culture between these
three countries are assumed to be zero. The Euclidean distance (considering all four dimensions) for the
country pairs are 0.896, 1.422 and 2.297, which are very close to the respective approximated values of
0.874, 1.415 and 2.289 based on the individualism dimension only

the difference on the same dimension between countries in a different pair, then
the KSI will inflate this 10:1 ratio to a 100:1 ratio. Thus, when comparing the difference in individualism between the US and Panama (80) with the difference in
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individualism between Japan and Brazil (8), the KSI would state that the difference
in individualism between the former is 100 times greater than that between the latter.
In Fig. 3c, we apply Eq. 4b, which is the correct, standardized Euclidean distance formula, to our example. The distance between Turkey and France (1.415) is
1.62 times greater than the distance between Peru and Turkey (0.874). The distance
between Peru and France (2.289) is 2.62 times greater than that between Peru and
Turkey (0.874). These proportions are exactly the same as the proportions of the distances taken from the Hofstede values (Fig. 3a).
3.2 KSI vs. Euclidean Distance: Re‑analysing the Hofstede Data
We estimated the KSI and the standardized Euclidean distance for all country pairs
for which there are data on Hofstede’s four cultural dimensions of power distance,
uncertainty avoidance, individualism, and masculinity. Our dataset included 68
countries and 2278 country pairs.1 In Fig. 4, we plot the values of the KSI against
those of the standardized Euclidean distance. We also plot the standardized Euclidean distance (shown on the diagonal) to graphically illustrate the deviation of the
KSI from the standardized Euclidean distance. We can clearly see that the KSI transforms the Euclidean distance to an exponential form because it builds on the squared
and not the linear function of distance. Thus, Fig. 4a shows that the KSI transformation places progressively greater weight on the distances as they increase (as shown
mathematically in the previous section). The ratio of the KSI to the standardized
Euclidean distance increases from 0.07 to 1.5 when the standardized Euclidean distance increases from its lowest value (0.27) to its highest value (6.01). Thus, the KSI
places a progressively greater weight (starting from 0.07 and increasing to 1.5) as
distance increases. Kogut and Singh (1988) do not provide a theoretical rationale
for why this should be the case. To show the significance of this bias in the KSI,
we compare this bias at the lowest and highest points of the standardized Euclidean
distance. The KSI transforms the lowest distance (0.27) to 0.018 (0.27 × 0.07) and
the highest distance (6.01) to 9.02 (6.01 × 1.5). The highest value of the standardized
Euclidean distance is approximately 22 (6.01/0.27) times greater than the smallest
distance. However, after the transformation in the KSI, the highest distance becomes
approximately 500 (9.02/0.018) times greater than the smallest distance. These
results are similar when using the GLOBE data. With the GLOBE data, the highest value of the standardized Euclidean distance is approximately nine times greater
than the smallest distance. However, after the transformation in the KSI, the highest
distance becomes approximately 80 times greater than the smallest distance.

1

We also estimated the KSI and the standardized Euclidean distance based on the nine cultural dimensions reported in the GLOBE study (assertiveness, institutional collectivism, in-group collectivism,
future orientation, gender egalitarianism, humane orientation, performance orientation, power distance,
and uncertainty avoidance). We follow prior research and focus on the ‘practices’ indices of these nine
dimensions (Schwens et al. 2011). This dataset included 54 countries and 1431 country pairs. Results/
conclusions are similar to those based on the Hofstede data. This dataset is available from the authors.
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Fig. 4  Euclidean (standardized) distance vs. KSI distance based on Hofstede’s cultural measures

4 Consequences of Using the KSI
4.1 Exaggerating Large Distances Over Small Distance
As shown above, the KSI progressively amplifies the magnitude of distances as
they increase. This amplification has important consequences for studies using
the KSI. First, the majority of prior studies using the KSI have used it to measure
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cultural distance, which they expect to explain certain outcome variables, including
for example, international diversification and entry mode choices (Morschett et al.
2010; Tihanyi et al. 2005; Zhao et al. 2004). Due to the particular nature of the KSI,
these studies do not empirically test the effects of cultural distance. Instead, these
studies empirically test the effects of squared cultural distance. However, this does
not imply that existing studies that found a significant positive or negative effect
of cultural distance have in fact found a non-linear effect because they have only
included the squared term of cultural distance. To establish a quadratic effect of
cultural distance on a particular outcome variable, these studies would have had to
include both the second-order term (cultural distance squared) and the first-order
term (cultural distance). Simply including the squared term leads to a misspecification as one would try to fit data to an ax2 + c function rather than to the standard
ax2 + bx + c function. The ax2 + c function does not provide a U-curve or an inverted
U-curve when the range of x (cultural distance) is positive. This is because the vertex of the parabola (the lowest point on a U-curve or the highest point on an inverted
U-curve) lies on the y-axis, thereby imposing half a parabola instead of the full
parabola on the data (the vertex is given by x = − 2b/a, and, since we are forcing
b = 0, the vertex has the x-coordinate of x = 0). This is a strong assumption (Cohen
et al. 2003; Haans et al. 2016). When testing for curvilinear effects, all lower order
terms must be included for higher order terms to have a meaning, i.e. the quadratic
equation should contain the linear term for the second-order term to have a meaning (Cohen et al. 2003). If the linear term of cultural distance is not included in
the quadratic equation, the regression coefficient for the squared cultural distance
would confound the linear and the quadratic variance of cultural distance (Cohen
et al. 2003). Thus, the empirical results of studies using the KSI to test the effects
of cultural distance on different outcome variables are likely to be misleading. If a
study proposes a linear effect of cultural distance and then finds no support for this
hypothesis (i.e. the results show that the KSI is not statistically significant), we cannot rule out the existence of a linear effect as the study has in fact not tested for the
existence of linear effect of cultural distance. If instead a study finds that the KSI is
statistically significant, however, this does not mean that they have found support
for a linear effect of cultural distance either. This is because a statistically significant KSI may mean that cultural distance has a monotonically increasing/decreasing
non-linear effect. Theoretically, a non-linear effect of cultural distance may indicate
that a negative effect of culture (e.g. increase in transaction costs) may become more
pronounced with increasing cultural distance; or that a positive effect of culture, due
to arbitrage effects, for instance, may grow exponentially with increasing cultural
distance. However, it is not possible to infer the actual nature of non-linear effects of
cultural distance and ‘reinterpret’ the findings of prior studies into the effects of cultural distance using the KSI because these studies have not included the first-order
term (cultural distance) in their model specification(Cohen et al. 2003; Haans et al.
2016). In any case, the researchers using the KSI to capture the effects of cultural
distance have not theoretically proposed a monotonically increasing/decreasing nonlinear effect in the first place.
Second, several studies have argued for curvilinear effects of cultural distance,
suggesting a U-curve or an inverted U curve shape relationship between cultural
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distance and the dependent variable. Theoretically, the most common approach
to conceptualize a U-curve or an inverted U curve shape relationship is to jointly
consider two countervailing forces (Haans et al. 2016), such as jointly considering costs and benefits of cultural distance. For example, Shin et al. (2017) argue
for a U-curve-shaped relationship between cultural distance and the proportion of
expatriate parent country nationals in foreign subsidiaries. Likewise, Malhotra et al.
(2011) expect a U-curve-shaped relationship between cultural distance and equity
participation in cross-border acquisitions. In both of these studies the initially negative effect of cultural distance on the respective dependent variable was theorised to
weaken and turn positive at higher levels of cultural distance. To test their respective hypotheses, these studies include both the first-order KSI and the second-order
KSI. However, due to the quadratic nature of the KSI, these studies essentially
include the second-order term and the fourth-order term of cultural distance. Thus,
instead of fitting a quadratic polynomial (a polynomial of degree 2), these studies
have inadvertently fitted a specific form of a quartic polynomial (a polynomial of
degree 4) to their data. Even if the intention would have been to fit a quartic polynomial (ax4 + bx3 + cx2 + dx + e), the inclusion of only a second-order term (x2) and
a fourth-order term (x4) forces b = 0 and d = 0 and thus constitutes a misspecification
(Cohen et al. 2003). As mentioned above, when testing for curvilinear effects, all
lower order terms must be included for higher order terms to have a meaning (Cohen
et al. 2003). For example, Malhotra et al. (2011) find ‘empirical support’ for the
suggested U-curve relationship between cultural distance and equity participation in
cross-border acquisitions. However, because they have used the KSI, their results are
more likely to indicate a relationship in the shape of a ‘W’ rather than that of a ‘U’.
Third, the particular specification of the KSI also affects studies that test a moderating effect of cultural distance. A moderating effect of cultural distance is theorised when
the effect of an explanatory variable on the dependent variable is expected to increase/
decrease with cultural distance. Such a moderating effect can take a linear or a non-linear form but the most common approach is to propose a linear moderating effect of cultural distance. For example, prior research has tested the moderating effect of cultural
distance on the relationship between foreign ownership and the extent of control (Puck
et al. 2016) or between the use of expatriates and the performance of overseas subsidiaries (Colakoglu and Caligiuri 2008). Because of the use of a quadratic function of distance in the KSI, these studies are in fact testing the moderating effect of squared cultural distance rather than the moderating effect of cultural distance. Unfortunately, the
results of these studies cannot be ‘transformed back’ into the non-quadratic moderating
effects of cultural distance that these studies hypothesized about and that they set out to
test. If a study proposing a moderating effect has found no support for their hypothesis,
we cannot rule out the existence of a linear moderating effect because the study has
not in fact tested for the existence of a linear moderating effect of cultural distance. If,
on the other hand, the study finds a significant moderating effect of cultural distance,
this would not necessarily mean that there is empirical support for a linear moderating
effect of cultural distance. Instead, due to the misspecification of the KSI such a finding
may mean there is a monotonically increasing/decreasing non-linear moderating effect
(i.e. the moderating effect of cultural distance monotonically increases/decreases as cultural distance increases). As in the case of the direct effect of cultural distance, however,
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the specific nature of a non-linear moderating effect cannot be established, because the
first-order moderating term (i.e. the interaction term with cultural distance) is in fact not
included in the specification. Similarly, these studies would not have theorized about a
non-linear moderating effect of cultural distance in their study in the first place. As in
the case of studies testing a direct effect of cultural distance, it is thus not possible to
interpret the results of these studies in a meaningful way.
Fourth, the nature of the KSI also leads to wrong or misleading results in studies
that take the average or the total of cultural distance across multiple dyads (see for
example, Beamish and Kachra 2004; Hutzschenreuter and Voll 2008; Hutzschenreuter et al. 2011; Mohr et al. 2016) because the KSI results in averages and sums being
computed on the basis of squared cultural distance values. For example, two firms
from different countries may each invest in three host countries A, B, C, where the
cultural distances between the firms’ home countries and the three host countries are
2, 2, and 2 for the first firm and 0, 1, and 5 for the second firm. A researcher taking
the average or the total cultural distance would assume that these are the same for
both firms, as the average is 2 and the total is 6 in both cases. However, if one uses
the KSI, the average or total cultural distances faced by these two firms would differ.
By squaring these distances and taking the arithmetic mean, the KSI would transform these cultural distance profiles to 1, 1, and 1; and 0, 0.25, and 6.25, respectively. Based on the KSI, the second firm’s total/average cultural distance would be
more than twice as great as the first firm’s cultural distance. Therefore, the KSI leads
to misleading values when researchers compute total or average cultural distance
across multiple dyads.
Finally, as a result of the misspecification of the KSI, the usefulness of the findings of existing meta-analyses of the linear, non-linear, moderating and other effects
of cultural distance (Beugelsdijk et al. 2018b; Magnusson et al. 2008; Tihanyi et al.
2005; Zhao et al. 2004) will vary with the degree to which the included individual
studies have used the KSI.
4.2 Implications of Violating Triangular Inequality
The KSI’s violation of the triangular inequality condition has consequences particularly for studies that investigate the role of cultural distance for sequential foreign
expansion. For instance, Hutzschenreuter et al. (2014) have studied the effects of
added psychic distance, i.e. the additional cultural distance from one investment (or
existing investment base) to another on MNE performance. Assuming the triangular
inequality condition, some of these studies (e.g., Gabriel and Gripsrud 1992) calculate the added cultural distance as CDn+1 − CDn, where CDn is the cultural distance
from the home country to the location of investment number n. Such studies make
the following assumption that should be valid in a distance function:

When CDn = x and CDn+1 = x + 𝛿x, Then CDn+1 − CDn = 𝛿x.
However, because the KSI violates the triangular inequality condition, this
assumption is no longer valid. If we denote the KSI transformation as KSI, then;

KSI(x + 𝛿x) − KSI(x) ≠ KSI(𝛿x).
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This can be proven as follows:

Since KSI(x + 𝛿x) =

KSI(x + 𝛿x) =

(x + 𝛿x)2
4

2
x ⋅ 𝛿x
x2 (𝛿x)
+
+
4
4
2

KSI(x + 𝛿x) = KSI(x) + KSI(𝛿x) +

x ⋅ 𝛿x
2

Therefore, KSI(x + 𝛿x) − KSI(x) = KSI(𝛿x) +

x ⋅ 𝛿x
.
2

) introduced by the KSI transformation increases with x. To illusThe error ( x⋅𝛿x
2
trate this effect, we can take an example where CDn = 2 and CDn+1 = 4. If we use the
KSI to calculate the cultural distance (as is the case in Gabriel and Gripsrud 1992),
then CDn and C
 Dn+1 transform to 1 (= 22/4) and 4 (= 42/4), respectively. Although
the firm’s second investment in this case occurs in a country that is twice as far from
the home country than from the country it expanded to in its first investment, the
KSI suggests that the country of the firm’s second investment is four times the distance of the country it entered in the first investment. The KSI substantially inflates
even a small increment, especially if the nth investment is already culturally distant from the home country, because the error term is a function of x, which is the
distance to the existing investments. Some studies (see, for instance, Hutzschenreuter et al. 2011) have calculated the added cultural distance as the cultural distance
between the nth location (or existing investment base) and the (n + 1)th location.
This approach is better than taking the difference between C
 Dn and CDn+1. However, if these studies use both added cultural distance (δx) and existing cultural distance (x) (as in the case of Hutzschenreuter et al. 2011), then δx will be underestimated when x is larger.
The KSI’s violation of the triangular inequality also leads to a distortion of distances in the ‘cultural space’ with detrimental consequences particularly for studies that investigate the role of cultural distance in the context of multilateral, rather
than bilateral, relationships among countries, firms, or individuals. Scholars have
examined, for instance, the cultural distances among the partners in IJVs with three
or more partners from different countries (Mohr et al. 2016). To illustrate this, as
shown in Fig. 5, South Africa is equally distant from Slovakia and Sweden. However, because the KSI violates the triangular inequality condition, the location of the
three countries in cultural space no longer makes any sense when researchers use
the KSI to compute the cultural distances. Someone comparing the KSI between
Slovakia and Sweden (9.04) with the KSI between Slovakia and South Africa (2.37)
will conclude that South Africa is culturally closer to Slovakia than Sweden. In contrast, someone comparing the KSI between Sweden and Slovakia (9.04) and the KSI
between Sweden and South Africa (2.67) will conclude that South Africa is culturally closer to Sweden than Slovakia. Thus, the KSI is unable to provide meaningful
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Fig. 5  Distortion of distances in the ‘cultural space’ arising from the KSI’s violation of the triangular
inequality
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insights into the cultural distance between these three countries. Such distortions
arising from the KSI’s violation of the triangular inequality condition has consequences particularly for studies that investigate the role of cultural distance between
three (or more) locations or actors, such as in multi-partner IJVs or in acquisitions
where the acquirer, seller and the acquisition target are based in different countries.

5 Conclusion
The KSI remains one of, if not the single, most widely used constructs in international business given the central role of cultural (and other) distance in our discipline. We show mathematically and empirically that the KSI is incorrectly specified.
We explain the problems associated with using the KSI, which calculates ‘squared
cultural distance’ and does not satisfy triangular inequality as one of the key conditions for distance functions. We also examine the serious implications of using the
KSI in different areas of international business research. In so doing, our study contributes to resolving the confusion among scholars regarding the distinction between
the KSI and Euclidean distance. The terms KSI and Euclidean distance continue to
be used interchangeably by both, authors that have used the KSI and the (small number of) scholars that have used the Euclidean distance. Our paper provides compelling reasons for avoiding the use of the KSI in future research.
On a more general level, a small number of scholars has started questioning
the relevance of and the assumptions underlying the concept of cultural distance
(e.g., Harzing and Pudelko 2016; López-Duarte et al. 2016; Maseland et al. 2018;
Shenkar 2001; Tung and Verbeke 2010). One of the most prominent examples
is Shenkar (2001)’s JIBS decade award winning article, in which he challenges
the implicit assumptions and the theoretical and methodological properties of the
concept of cultural distance. However, many scholars’ scepticism with regard to
the concept of cultural distance results from the inconsistent results in the prior
research employing the KSI and the apparent weak explanatory power of the KSI
(Shenkar 2001, 2012; Tung and Verbeke 2010). For example, Shenkar (2001)
shows that the prior empirical evidence related to the impact of cultural distance
on (1) launch/sequence of foreign investment, (2) entry mode, and (3) affiliate
performance is all inconclusive and uses this weak explanatory power of cultural
distance as measured by the KSI as one of the main reason for his scepticism
about the KSI. Our intention is not to question these criticisms of the relevance
and the assumptions underlying the concept of cultural distance. Instead, we
believe that the misspecification of the KSI has contributed to those inconsistencies in prior findings and weak explanatory power for the concept of cultural
distance. Interestingly, one of the main criticism levelled against the KSI (Shenkar 2001; Tung and Verbeke 2010) is the assumption of linearity in the studies
employing cultural distance construct, i.e. assuming that there is a linear association between cultural distance and the selected dependent variable. For example, assuming that when the cultural distance measure increases, the likelihood of
MNEs choosing a joint venture over a wholly owned subsidiary (or vice versa),
should also change proportionally. The impact of cultural distance may well not
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be linear as suggested in most prior research on the effects of cultural distance.
Instead, cultural distance may potentially have non-linear effects. For instance,
the positive or negative effects of cultural distance may grow exponentially with
growing cultural distance, or there may be one or more threshold levels at which
the nature of the effect of cultural distance changes. Future studies should explore
the theoretical rationales for such potential non-linear effects of cultural distance
and test these effects using the correct form of the Euclidean distance formula
and the correct form of model specification (i.e. correct form of polynomial).
Our conclusion is not very encouraging in terms of the validity of the accumulated research using the KSI to investigate the effects of cultural distance. We are
not able to provide a solution that would allow a transformation or reinterpretation
of past empirical research that has used the KSI. However, we do believe that future
studies should use the correct form of the Euclidean distance formula to investigate
the effects of cultural (and other) distance in firm internationalization. Since much of
what we know about these effects rests on the empirical results obtained from using
the KSI, replicating previous studies using the correct index for measuring cultural
distance would be central for our understanding of the effects of cultural distance.
We strongly caution against the use of the KSI to measure cultural or other distances
between countries or firms and recommend employing alternative measures.
One limitation of our paper is that we exclusively focus on and remedy the misspecification of the KSI. First, partially because of the criticism levelled against
the concept of cultural distance, research has started using alternative indices for
measuring distance (including, cultural distance). In particular, Berry et al. (2010)
have proposed that researchers should use the Mahalanobis distance, which takes
accounts for the correlation between the dimensions. The Mahalanobis distance is
equivalent to the Euclidean distance computed with the standardized values of the
principal components (De Maesschalck et al. 2000). Whether the Mahalanobis distance is superior to the Euclidean distance depends on whether researchers prefer to
use the original dimensions or the principle components of the original dimensions
and on the context of the application. The Euclidean distance may also be preferred
over the Mahalanobis distance, because (a) the Euclidean distance is easier to compute and interpret than the Mahalanobis distance; because (b) the greater difficulties
of computing the variance-covariance matrix required by the Mahalanobis distance
measure, when the variance-covariance matrix is singular or nearly singular and
cannot be inverted; and because (c) the Euclidean distance can handle overdetermination (i.e., for the calculation of the variance-covariance matrix the number of
objects in the data set has to be larger than the number of variables) (De Maesschalck et al. 2000). Comparing the incorrectly specified KSI with the Mahalanobis
distance, Kandogan (2012) observes that they lead to different estimates. As we have
illustrated in our paper, this is because, in contrast to the Mahalanobis distance, the
KSI is a squared distance measure. Rather than highlighting the misspecification of
the KSI, however, Kandogan (2012) seems to use the KSI as benchmark and suggest
modifying the Mahalanobis distance measure to make it comparable with the KSI:
“The modified version would basically square the original Mahalanobis distance and
divide it by the number of dimensions so that it is comparable to the Kogut and
Singh measures” (Kandogan 2012, p. 199). We do not recommend this approach as
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the resulting ‘squared Mahalanobis’ distance measure has the same empirical and
theoretical shortcomings as the KSI that we discuss in our paper.
Second, although the KSI has been and continues to be the most prominent way
to measure cultural distance in international business research, we do not engage
with, let alone provide solutions for the various other concerns that have been raised
with regard to the use and measurement of the cultural distance concept in international business research. Our contribution thus complements suggestions on improving various other facets of research on cultural distance (e.g., Brouthers et al. 2016).
The concept of cultural distance continues to play a central role in various areas of
research in international business and management and the use of a correct measure
of this concept is thus of great importance.
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