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Abstract

Multiple-level (or mixed linear) modeling (MLM) can simultaneously
test hypotheses at several levels of analysis (usually two or three), or control
for confounding effects at one level while testing hypotheses at others.
Advances in multi-level modeling allow increased precision in quantitative
international business (IB) research, and open up new methodological and
conceptual possibilities. However, they create new challenges, and they
are still not frequently used in IB research. In this editorial we outline some
key methodological issues for the uses of MLM in IB, including criteria,
sample size, and measure equivalence issues. We then examine promising
directions for future multilevel IB research considering comparative oppor-
tunities at nation, multiple-nation cluster, and within-nation region levels,
including large multilevel databases. We also consider its promise for MNE
research about semi-globalization, interorganizational effects across nations,
clusters within nations, and teams and subsidiaries within MNEs.

Journal of International Business Studies (2012) 43, 451-457.

doi:10.1057/jibs.201 1.59

Keywords: multilevel models; mixed linear methods; levels of analysis

INTRODUCTION

Research published in the Journal of International Business Studies
often links institutional or cultural characteristics of nations to
features of businesses and business people that are nested within
nations. Other research analyzes subsidiaries nested within multi-
national enterprises and economic regions. Previously, such work
has matched samples on selected characteristics such as organiza-
tional (Hofstede, 1980/2001) or industry context (Fischer, Vauclair,
Fontaine, & Schwartz, 2010; House, Hanges, Javidan, Dorfman,
Gupta, & GLOBE Associates, 2004) in a way that reduced internal
validity problems, but which required external validation for
application in other contexts.

One option for dealing with that problem was to aggregate
variables at the lower level (Level 1) to a higher level (Level 2).
Alternatively, Level 2 data were often disaggregated to Level 1. Both
approaches have limitations. Aggregation removes Level 1 variance
and eliminates the opportunity to control for Level 1 confounding
variables. Hence it creates the risk of ecological fallacy, that is, “the
assumption that relationships between wvariables at the aggre-
gate level imply the same relationships at the individual level”
(Jargowsky, 2005: 715). Disaggregation produces biased statistics by
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treating Level 2 values that are assigned to Level 1
observations as independent (Arregle, Hebert, &
Beamish, 2006).

By using multi-level modeling (MLM), however,
researchers studying higher-level constructs can
effectively control for theoretically extraneous
individual-level variables (Cullen, Parboteeah, &
Hoegl, 2004), and researchers studying lower-level
constructs can treat Level 2 contingencies as conti-
nuous rather than categorical variables (Smith,
Peterson, Thomason, & the Event Meaning Mana-
gement Research Group, 2011). MLM thus allows
IB scholars to accurately model context and lower-
level effects.

This editorial is not intended to resolve all MLM
controversies in IB by editorial fiat, but explains
some critical considerations and literatures that are
often overlooked in MLM research. We first intro-
duce statistical tools, and discuss issues in using
them. We then consider directions for international
comparative research and MNE research.

MULTILEVEL ANALYTICAL TOOLS AND ISSUES
The basics of MLM methods for analyzing nested
data are well known (e.g., Hofmann, 1997), but
criteria for deciding when to use them remain
controversial. Recent advances in analysis methods
create unrealized potential for IB research.

MLM Basics

Although MLM models can be used with more than
two levels of nesting, two-level models are the most
common. They take the basic form

Level 1:
Yij = Boj + P Xij + 1ij (1)
Level 2:
Boj = vo0 + 701 Wj + Uoj (2)
and
Bij =710 + 111 Wj + 1 (3)

where i is a Level 1 observation, j is a Level 2
observation, X is a Level 1 predictor, and W is a
Level 2 predictor.

In “intercepts and slopes as outcomes” models, fo;
(an intercept) and f;; (a slope) are explained
by variables measured at the higher level (Level 2).
The intercepts part of the model predicts differences
in the average level of a dependent variable at
Level 1 from some Level 2 independent variable.

The slopes part of the model predicts the relation-
ship between two Level 1 variables from some Level
2 variable. In simple nested models, each Level 1
observation belongs only to one Level 2 group.
By contrast, in cross-nested (or cross-classified)
MLM a Level 1 observation can be nested in two
Level 2 groups. Longitudinal studies can nest sepa-
rate occasions of events (as Level 1 observa-
tions) within characteristics of situations that are
modeled as stable (Level 2) characteristics (Martin,
Swaminathan, & Tihanyi, 2007).

Criteria for Using Mixed Linear Models

The criteria for deciding whether to use MLM are
generally well known, but the specific cut-off
points for an appropriate application are more
controversial. Consider three cases.

First, when a research problem suggests that the
means of variables measured at Level 1 can be
predicted by a Level 2 variable, intraclass correla-
tion coefficients (ICCs) or similar methods are used
to determine that the Level 1 observations differ
significantly between Level 2 groups (Bliese &
Hanges, 2004; Hanges & Dickson, 2004). As a rule
of thumb, Hox (2010) considers ICCs of 0.05, 0.10,
and 0.15 as small, medium, and large, respectively,
for organizational research.

Second, other research problems simply require
that Level 2 effects be controlled. For example,
a study might test for a consistent relationship
between strategy and organizational effective-
ness across a small number of nations, multiple-
nation regions, or time periods. When the
purpose is to control for nesting rather than to
test Level 2 hypotheses, and such small numbers
of Level 2 groups limit the power to identify
significant Level 2 effects, the criterion that
one should first demonstrate significant Level 2
effects is relaxed.

Third, when the researcher is interested in
differences in relationships between Level 1 vari-
ables depending on a Level 2 variable, then the ICC
test to show mean differences in Level 1 variables
among Level 2 groups is not relevant. Instead,
researchers should test whether Level 1 slopes differ
between Level 2 units before attempting to explain
differences in slopes (Raudenbush, Bryk, Cheong,
Congdon, & du Toit, 2004). IB researchers should
heed the difference in the utility of ICCs and
similar coefficients for evaluating the appropriate-
ness of MLM to handle these three very different
research problems.
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Level 1 and Level 2 Sample Sizes

Sample-size problems arise in multilevel interna-
tional research because of the limited number of
nations in the world, data quality and accessibility
problems for many nations, interest in studying
multiple-nation groupings, availability of data from
few time periods, or the small number of members
in teams or subsidiaries in MNEs. Sample-size
criteria are based on numbers of predictors at each
level, and on whether fixed effects or random
effects models are being studied.

In MLM, fixed effects describe group-specific
features assumed to affect the dependent variable,
whereas random effects assume that the group
is drawn randomly from a larger population. Fixed-
effects models, which can thus be useful for
researchers interested only in interpreting the
specific Level 2 groups being studied, require fewer
Level 2 groups than do random-effects models that
seek generalization to populations represented by
the Level 2 groups.

Kreft (1996) suggested 30 Level 2 groups and 30
Level 1 observations per group. Simulation stu-
dies indicate that the balance swings toward more
than 30 groups and fewer than 30 observations
per group for hypotheses about the effects of
Level 2 variables (e.g., Maas & Hox, 2005; Snijders
& Bosker, 1993). For a two-level model, Hox
(2010) recommends at least 20 observations for
50 groups to test cross-level interactions, and at
least 10 observations for 100 groups to test
random effects. He also presents detailed power
analyses based on both sample sizes and antici-
pated effect sizes. Spybrook, Raudenbush, Con-
gdon, and Martinez (2011) provide software for
power analysis for specific MLM situations.’

MLM can also use unbalanced data with different
numbers of observations per group. Bell, Ferron,
and Kromrey (2008) even apply it when a small
percentage of groups have only one or two
observations. For research with few Level 2 groups,
moderated regression or multi-group structural
equation modeling that treats the groups as
categories only may be more appropriate than
MLM (Meuleman & Billiet, 2009).

IB researchers should stay abreast of research
about MLM sample sizes, since this literature is still
evolving. They should also note that most simula-
tion studies are based on simple models with only
one Level 1 and one Level 2 predictor, so their
results may yet understate the sample size demands
for the more complex multivariate models of
interest to IB scholars.
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Measure Equivalence at Multiple Levels

MLM research relating higher level (e.g., Level 2)
predictors to group means of Level 1 criteria should
consider whether or not the variables represen-
ted by group means are comparable to their
individual-level measurement structures. Factor
structures can be compared at multiple levels of
analysis (Hanges & Dickson, 2004; Muthen, 1994),
but scholars continue to debate whether factor
equivalence across levels is always desirable (Fischer
et al., 2010). For example, using measures of values
at both national and individual levels requires
that a researcher consider how parties at a lower
level respond to their shared experiences with the
values that characterize their societies (Peterson
& Wood, 2008). Obviously, not all groups or
individuals wholly accept their society’s values.
The frequent finding of more differentiated value-
related factors at individual than at aggregate levels
can either be an artifact of smaller samples and
variance in aggregated data or have a substantive
basis (Ostroff, 1993; Peterson, 2009). Scholars who
argue that either Level 1 and Level 2 data structures
should be similar, or that they should differ, need
to provide both statistical and substantive explana-
tions for their position.

Recent Advances in Analysis Methods

New methods and statistical software for MLM
research regularly appear. MLM has become avail-
able for analyzing dichotomous, nominal, count,
ordinal, and truncated dependent variables
(Cuypers & Martin, 2010). Methods for testing
mediating effects are also available, although they
are complex and sensitive (Zhang, Zyphur, &
Preacher, 2009).

In the next two sections, we consider specific
directions for the fruitful use of MLM in IB:
international comparative research and MNE
research, respectively.

INTERNATIONAL COMPARATIVE RESEARCH
Multilevel datasets and analysis methods draw
attention to controversies about concepts such as
nations, multiple-nation groupings, and within-
nation regions (Hitt, Beamish, Jackson, & Mathieu,
2007; Peterson & Soendergaard, 2011).

Nations

The concept of nation is surprisingly controversial
(Smith, 2004). At one extreme, the nation is either
a taken-for-granted construct, or is something that
distinguishes what is legitimately IB research from
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what is not (Tung & van Witteloostuijn, 2008). At
the other extreme, nations are seen as being
so ephemeral that they are inconsequential (Tsui,
Nifadkar, & Ou, 2007).

Addressing these extremes has encouraged scho-
lars to think about nations in increasingly nuanced
ways (Peterson & Soendergaard, 2011; Tung, 2008).
Studies testing Level 1 hypotheses that control for
nesting of individuals or organizations within
nations should use MLM when ICCs show signifi-
cant nation differences in Level 1 variables. Studies
using simple designs that have no interest in
generalizing beyond the nations studied (e.g.,
nations of Latin America) can use fixed-effects
statistics to test nation-level hypotheses that
require relatively few Level 2 observations. Studies
with multiple nation-level predictors, or which use
random-effects statistics to make inferences to
nations in general, need to pay special attention
to power limitations (Hox, 2010).

Although MLM cannot solve the theoretical
problem of the significance of nation-states, it is
and should continue to be used by IB researchers to
probe the utility of studying nation-states as
compared with multiple-nation clusters and with-
in-nation regions.

Multiple-Nation Clusters

IB scholars sometimes combine sets of nations.
Cultural rationales for grouping nations can be
based on functional similarities, ancient history,
historical institutional spread, traditional occupa-
tions, modern institutional arrangements, econom-
ics, or economic change (Gupta & Hanges, 2004;
Inglehart & Baker, 2000; Schwartz, 2004). Econom-
ic rationales for clustering have been proposed
when nations are physically contiguous or econom-
ically integrated (Arregle, Beamish, & Hebert, 2009;
Rugman & Verbeke, 2004). The cultural basis and
the economic basis for clustering nations can
overlap when economic ties have cultural implica-
tions (or the opposite). Proximity can promote
cultural convergence through cross-border interac-
tion and the development of international integra-
tive mechanisms that promote cross-border
business relationships.

Since applications of research about multiple-
nation clusters are typically to the specific clusters
studied rather than to a larger population of
clusters, fixed-effects models are often appropriate.
The number of multiple-nation clusters is typically
too limited to test hypotheses about them as the
higher level in MLM (i.e., Level 2 in two-level

models or Level 3 in three-level models).
Nevertheless, theoretical considerations often sug-
gest that nation clusters should be treated as
controls or studied using other methods. Nation
clusters could also be used at the intermediate level
(e.g., Level 2 in a three-level model) in MLM with
more than two levels, as long as the sample sizes
at the different levels are sufficient.

Within-Nation Regions

The increasingly documented variability in cultural,
institutional, and economic characteristics within
nations suggests that IB researchers should consider
studying within-nation regions (e.g., Chan, Makino,
& Isobe, 2010; Crone, 2005; Lenartowicz & Roth,
2001). When something that is typically conceived
as a nation characteristic also shows meaningful
within-nation differences, considering regions as
a level of analysis has the potential to overcome the
Level 2 sample size problem that plagues MLM
research in IB.

Large-scale Datasets about Societies

IB scholars should take advantage of the large
international datasets about social, cultural, and
economic characteristics that are now publicly
available. For example, data at the individual,
nation and sometimes the within-nation region
levels are available for versions of the Schwartz
Value Survey (Fischer et al., 2010), World Value
Survey (Inglehart, Basafiez, & Moreno, 1998),
European Social Survey (2011), and Global Entre-
preneurship Monitor (2010), and from Eurostat.
While promising, these databases have common
limitations that are only partially compensated for
by their large sample sizes. One is that items often
use simple words and dichotomous response alter-
natives to accommodate respondents with limited
education. Another is the frequent use of single-
item scales, making translation equivalence and
response bias difficult to evaluate (Hult et al.,
2008).

RESEARCH ABOUT MNEs
Our discussion to this point has emphasized
comparative projects where nation is one level of
nesting. We also see several research directions for
multilevel research about MNEs.

From Globalization to Semi-Globalization

A “global” perspective on MNEs that connects global
headquarters with country-level subsidiaries domi-
nates IB (Rugman & Verbeke, 2004). However, a
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recent semi-globalization approach holds that incom-
plete cross-border integration generates neither
global integration nor national market fragmentation
(Ghemawat, 2003). Consequently, multi-nation
regions affect MNEs’ international strategy. Firms
investing in particular regions recognize that some
countries share economic and political interdepen-
dence, common cultural or ethnic heritages, or
historically developed relations that can support
tirm-specific advantages (Rugman & Verbeke, 2004).
Such regions can be more culturally or institu-
tionally meaningful than nations. When region-level
sample sizes allow, IB researchers should use MLM
to consider whether well-known relationships at
the country or foreign direct investment (FDI) level
also appear at the region level. Scholars should
also consider such unique effects of a region as, for
instance, whether region-level experience comple-
ments or substitutes for country-level experience in
determining entry mode.

Interorganizational Effects and Clusters within
Countries

Recognizing that FDI decisions are affected by the
actions of other firms, IB scholars have studied the
relative effects of buyers and rivals (Martin,
Swaminathan, & Mitchell, 1998), timing as well
as count effects (Martin et al., 1998), and institu-
tional forms such as business groups (Belderbos &
Sleuwaegen, 1996) — all potentially fruitful areas
for MLM (Martin et al., 2007). Recognizing the
pros and cons for each firm in agglomerating with
rival or complementary firms (Shaver & Flyer,
2001), researchers should continue to examine
clusters in foreign entry (Martin, Salomon, & Wu,
2010). MLM should also be used to connect such
cluster effects with differences in economic and
cultural attractiveness of regions within nations.

Teams and Subsidiaries within the MNE

Much research on intercultural teams in MNEs
is conceptual, experimental, or ethnographic (Leung
& Peterson, 2010). Large-scale surveys can contribute
as well. Thus Leung and Peterson (2010) propose
team characteristics (e.g., diversity of knowledge and
perspectives) and outcomes at Level 1, vs commu-
nication technology (e.g., amount of physical pre-
sence) at Level 2. Intercultural negotiation research
(Brett & Crotty, 2008) compares the influence of the
personal values of team members on various negotia-
tion processes and outcomes (potentially Level 1) vs
national culture characteristics of the negotiating
teams (potentially Level 2). Research on MNEs has
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also focused on the effects of MNE-subsidiary
relationships, subsidiary environments, and net-
works across subsidiaries on various organizational
outcomes. MLM not only perfectly fits the multi-
level structure of these research questions; it also
allows a better and more elaborated modeling,
opening up new theoretical perspectives for quan-
titative studies on this topic. Accordingly, MLM
should be used to study how higher-level nation
or MNE variables, and lower-level subsidiary or
team variables, and their interactions, explain
lower-level decisions and outcomes.

CONCLUSION

Studies using MLM methods occasionally appear in
JIBS, but MLM continues to have unrealized potential
for addressing a broad range of international com-
parative and MNE research topics. Methodologically,
we have pointed out that researchers using MLM
must first thoroughly understand the nature of the
multilevel nesting and relationships in their data and
hypotheses, and the corresponding diagnosis and
sample size requirements. In our collective editing
experience, we frequently find submissions in which
the level of analysis of the theory, measures, or
analysis techniques do not match. We also find MLM
submissions based on datasets that lack the sample
sizes for the sorts of hypotheses being tested, and we
find regression-based submissions using solely either
disaggregated or aggregated analyses that would be
better conducted using MLM. Equally importantly,
MLM is attuned to the increasing conceptual sophis-
tication of IB research. The combination of MLM
with advances in theory about the significance of
nations, as well as about levels such as clusters of
nations, within-nation regions, and MNE groups and
subunits, suggests that MLM should and will have an
increasing role in IB research well into the future,
whenever conditions for its use are met.

ACKNOWLEDGEMENTS
The authors thank Shige Makino and Anand
Swaminathan for contributions to an earlier version
of this editorial; and Paul Bliese, Fons van de Vijver, the
JIBS Editors and Area Editors, and three anonymous
reviewers for their useful comments.

NOTES

'Beside this Optimal Design software, other
packages to determine the appropriate sample size
based on power estimates in specific cases of MLM
include PinT  (http://www.stats.ox.ac.uk/~snijders)
and RMASS (http://www.healthstats.org/rmass/).
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