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Abstract

International purchasing and supply management (PSM) teams have long faced the visibility and understandability challenges
of managing geographically dispersed and culturally distant suppliers. Problems arising from inadequate monitoring and
control over suppliers can be attributed to geographical and cultural distance, capability gaps, weak institutions, and supply
market dynamism. With transaction costs theory as our lens, we examine how international geographically and culturally
distant purchasing and supply management (PSM) teams control emerging economy suppliers with formal management
controls. We use interview survey data on 339 international customer-Chinese supplier relationships using supplier percep-
tions of the extent to which performance measurement and monitoring practices are used by their primary customer in the
purchase reorder decision and control. The results demonstrate that the cultural and, to a lesser extent, geographical distance
between the customer and the supplier is associated with more extensive use of formal management controls. Also, we find
the relationship between geographical or cultural distance and the importance of performance measurement is strengthened
for suppliers of complex components.

Keywords Supply chain management - Geographical distance - Culture distance - Formal management control
mechanisms - Strategic resources - Transaction costs theory

1 Introduction

Since 1990, efficient management of supply chain activities
across international networks has been the major aspect of
globalization (Konig and Spinler 2016). As a result, sup-
ply chains have become more vigorous, complex, and costly
(Janvier-James 2012). For international purchasing and sup-
ply management (PSM) teams, successfully managing geo-
graphically dispersed and culturally distant suppliers is critical
(Beugelsdijk et al. 2018; Cao et al. 2018). Specifically, PSM
teams face problems from inadequate monitoring and control
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over their emerging market suppliers, attributed to geographi-
cal and cultural distance, capability gaps, weak institutions,
and supply market dynamism (Kosmol et al. 2018). For exam-
ple, greater geographical distance may diminish the efficacy
of purchasing practices aimed at improving operational per-
formance, while cultural distance can hide critical capability
gaps because of differences in the collective norms and values
held by the transacting parties. Practitioner reports similarly
cite the problems associated with managing global operations
with supply chain visibility and the complexity of managing
from a distance frequently cited as a root cause of control and
coordination difficulties ((Deloitte 2020; Akbari and Do 2021;
Road 2019; Umbenhauer et al. 2019). The academic litera-
ture on the subject also describes several challenges that are
associated with achieving successful international supply,
such as unexpected costs, delays, and complexities, due to
geographic and cultural distances, collectively referred to as
location-specific complexity (Quintens et al. 2006; Holweg
et al. 2011; Subramanian et al. 2015).

Yet while studies have shed light on the influence of dis-
tance on cross-border control practices, the field is hampered
by both theoretical and empirical ambiguity (see Beugelsdijk
et al. 2018; Wiengarten and Ambrose 2017; Lorentz et al.
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2018; Boscari et al. 2018 for recent reviews). First, while
the impact of cultural distance on the efficacy of purchas-
ing and management practices has been subject to frequent
inquiry, geographical distance has been explored to a lesser
extent (Wiengarten and Ambrose 2017; Gerbl et al. 2016).
Second, the few studies that have examined both cultural
and geographical distances have produced mixed results.
For example, both Gooris and Peeters (2014) and Kaufmann
and Carter (2006) found support for their cultural (but not
geographical) distance arguments. In contrast, Handley and
Benton (2013) find support for their impact of geographical
(but not cultural) distance argument. These concerns for how
PSM teams control geographically, and culturally distant
emerging-market suppliers are explicitly evaluated in this
study.

This study focuses on the consumer electronics supply
chain in which thousands of component suppliers supply
to the world's leading electronics brands (see Fig. 1). This
study uses transaction costs theory to examine how geo-
graphically, and culturally distant purchasing and supply
management teams control Chinese electronic component
suppliers with formal management controls. We focus on
how important performance measurement is in the purchase
reorder decision and the extent to which monitoring routines
are used to control the supplier. We use data taken from 339
face to face interviews with upstream (second-and third-tier)
electronics component suppliers who supply to the world's
major electronics OEMs/brands (e.g., Samsung, Apple, Fox-
conn, Panasonic, Philips, ZTE, Huawei, Sony, Canon, HTC,
Lenovo, and TCL).1

Our analysis of the electronics component global sup-
ply chain offers several advantages. First, there is signifi-
cant product variation ranging from generic components to
highly customized circuit boards and mechanical modules.
Second, the electronics industry is one of the few industries
in which major OEM customers integrate hundreds of com-
ponents sourced from many suppliers, often using multi-
sourced relationships. These suppliers are already approved
in their customer's selection process and receive frequent
orders from their customers, which are seen as a reward for
their performance. They are subject to frequent monitoring
and evaluation on multiple attributes, including technology,
cost, delivery, quality, and service (Wu and Chien 2008).

This study makes contributions to three areas. First, this
study provides insights into the drivers of control in global
supply chains, cited as a gap in the literature (Gereffi and

! These major customers were most frequently identified during the
interviews. The global electronics manufacturing market represents one
of the highest-value supplier networks in the world (over 10,000 suppli-
ers and over $US2.4 trillion in trade in 2012) (Custer and Custer-Topai
2012). The magnitude of these figures suggests that upstream compo-
nent suppliers are an important link in the manufacturer’s supply chain.

Lee 2012). Specifically, we add to the ongoing debate in the
literature on how geographical and cultural distance influ-
ences the management control of international supply chains
(e.g., Gooris and Peeters 2014; Handley and Benton 2013;
Kaufmann and Carter 2006). While this literature has exam-
ined the effect of location- and task-specific complexity
factors on informal management control mechanisms, its
consideration of formal management control mechanisms
has been limited. We contribute by empirically testing the
influence of location-specific complexity on the use of for-
mal management control mechanisms. Related, we examine
the interactive effect of geographical or cultural distance and
component complexity to reflect the fact that ordering and
monitoring decisions are often jointly dependent on task-
specific (component) complexity factors at the firm level in
effectively managing distant suppliers (Dibbern et al. 2008;
Johnston et al. 2012; Parente et al. 2011). We show that
the use of formal management control mechanisms to man-
age suppliers from a distance depends on both the level of
location- and task-specific complexity.

Second, this study contributes to the debate in the litera-
ture on whether transactional (i.e., contracting) and relational
(i.e., trust) mechanisms act as complementary (Cao and
Lumineau 2015; Poppo and Zenger 2002; Liu et al. 2009) or
substitutive forces (Wuyts and Geyskens 2005). Our proxy
for low levels of relational mechanisms at the country level
(i.e., high cultural distance) is substituted by higher levels of
transactional mechanisms (formal controls) at the firm level,
suggesting a substitution type relationship in the international
supply chain setting. Our findings provide a flavor for think-
ing about one of the origins of interfirm trust—cross-country
similarities in shared norms and values—and how it is related
to the use of formal controls. Finally, we add to the ongoing
debate on how suppliers in weak institutional contexts such as
emerging economies are managed from a distance (Dibbern
et al. 2008; Johnston et al. 2012). This is especially important
as emerging economies represent the dominant part of the
world's global supply chains (Ghemawat 2018).

2 Literature review

The global supply chain and services offshoring literature
have explored various variables that proxy for location-
specific complexity, such as geographical distance, cultural
distance, and psychic distance (see Table 1).? Following
the methodology recommended for a systematic literature

2 We acknowledge that other measures of distance potentially exist such
as economic, financial, political, administrative, demographic, knowledge,
connectedness, professional, functional, temporal, identity and organi-
zational. However, these dimensions have been less well explored in the
global supply chain literature (See Lorentz et al. 2018 for a review).

@ Springer



596 N. G. O’Connor et al.
Discrete Device
Semi- Optoelectronic
Conductor Semi-conductor
Integrated Circuit
12 Systems
Information
Printed Circuit Service
Board
Raw Passive Component]
Material
Consumer
>
Optical Component Products
Assembly
Connector
Component Il
Conductive Rubber End User
Switch

Fig. 1 Electronics supply chain context of the manufacturing suppliers interviewed in this study

review, no timeframe restrictions were applied (Tranfield
et al. 2003). We limited the literature review to empirical
studies of manufacturing supply chains and offshore ser-
vice providers published in quality peer-reviewed journals
(Denyer and Tranfield 2009). Next, the inclusion/exclusions
criteria list was developed: We included English-written
articles focused on global sourcing. The main keywords
were "distance," including geographical, cultural, and psy-
chic distance. We also filtered articles based on the key
word "control," including management, formal, informal,
behavioral, output, clan, social, bonding, relational, trust,
learning, coordination, integration, obstacles, knowledge
transfer, costs, contracts, entry strategy, mechanisms, and

@ Springer

communication. We also reviewed recent literature reviews
on the association between location complexity and vari-
ous organizational practices such as service outsourcing
(Handley and Benton (2013, pp. 111-112), global purchas-
ing practices (Beugelsdijk et al. 2018; Lorentz et al. 2018;
Wiengarten and Ambrose 2017), choice of international
alliance structure (Lopez-Duarte et al. 2016), and opera-
tions management (Boscari et al. 2018). Out of the hun-
dreds of papers represented, less than 20 have examined
the association of geographical and/or cultural distance and
controls in managing supply chain partners and offshore
service providers. We include such papers in our literature
summary.
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Our literature summary reveals the following: First, we
identify five studies examining the relationship between
CD and GD and control costs or controls. Of these, only
Dibbern et al. (2008) find that both CD and GD are signifi-
cantly positively related to client extra costs (i.e., control
and coordination costs; knowledge transfer, and design
costs). Gooris and Peeters (2014) find that CD (but not GD)
is positively associated with the probability of using a cap-
tive mode of entry, such as vertical integration. In studies of
service providers, Ellram et al. (2008) conclude that both
CD and GD may be associated with higher performance
measurement difficulty, while Handley and Benton (2013)
find that GD (but not CD) is positively associated with
control and coordination costs. In the only study of CD and
GD in the manufacturing supply chain setting, Kaufmann
and Carter (2006) found that CD is negatively associated
with social bonding between the customer and supplier.

Second, research examining formal management controls
such as performance measurement and monitoring is limited
to outsourcing case studies (e.g., Choudhury and Sabherwal
2003) and downstream marketing studies. For example,
we identify three downstream marketing studies which
have found a direct negative association between Psychic
distance (which has a CD element) and the use of output
controls (Bello and Gilliland (1997), the extensiveness of
entry strategy (Evans et al. 2008), and detailed contracting
(Griffith et al. 2014). By contrast, most studies examined the
informal dimension of control mechanisms such as interfirm
trust, social bonding, and communication. The results gen-
erally reflect a negative association between geographical
and cultural distance and informal management controls.
For example, researchers have found that CD is negatively
related to trust and communication (Nes et al. 2007) and that
CD is associated with obstacles to international sourcing
(Nassimbeni 2006). Next, of the two studies that have exam-
ined only the impact of GD, Bonte (2008) finds that GD is
negatively related to inferfirm trust in suppliers or customers
and Choudhury and Sabherwal (2003) find that co-location is
needed to develop clan controls with the outsourced vendor.
Finally, Katsikeas et al. (2009) find that Psychic distance is
negatively related to frust in the supplier.

Third, the institutional setting of the supplier or service
provider has not been systematically accounted for. For
example, Western companies source considerable portions
of their purchasing spend from suppliers in emerging mar-
kets (Najafi et al. 2013), which presents heightened supply
risk regardless of the cultural or geographic differences
with the customer's country (Steven and Britto 2016;
Zsidisin et al. 2016). Zhou and Xu (2012) suggest that
detailed contracts are ineffective in containing partner

opportunism in contractually specified areas because of
weak institutions in emerging economies, augmenting
the need to complement contracts with relational control
mechanisms. Thus, a common practice in the literature
to sample both developed and developing country sup-
pliers or service providers brings added complications in
parsing the effects of geographical and cultural distance
and institutional differences on control costs (Meyer and
Peng 2016). As Table 1 shows, there are different insti-
tutional contexts, with a prominent distinguishing fea-
ture being the distinction between developed economy
and emerging economy suppliers or distributors/markets.
Indeed, only three studies focus on emerging economies
(Dibbern et al. 2008; Johnston et al. 2012; Parente et al.
2011). Since prior studies (e.g., Li et al. 2010) have found
that weak institutions associated with emerging economies
can impact the control of the supply chain, it is worth
noting for positioning our study's contribution to the
literature.

Fourth, most of the studies that have found support for
the geographical and cultural distance hypothesis have
focused on the service sector using transaction cost theory
(e.g., Handley and Benton 2013). The spirit of transaction
cost theory considers the factors that make something more
expensive to outsource versus making it internally. And
while both services outsourcing and supply chain manufac-
turing sourcing have high upfront fixed costs such as selec-
tion, training, and monitoring systems, the similarity ends
there (Ellram et al. 2008). Compared to services outsourc-
ing, manufacturing outsourcing has higher backend vari-
able costs such as ongoing product design updates, quality
control inspections, logistical coordination of the physical
movement of goods, inventory, and warehouse management,
which is in part a function of the level of product complexity
(Aitken et al. 2016; Stanczyk et al. 2017). Thus, the gener-
alizability of transaction costs theory consistent findings to
the supply chain manufacturing sourcing context may not
be as straightforward.

To summarize, while trust appears to be consistently
found or argued to be a driver of control arrangements, the
evidence is consistent with the negative influence of cul-
tural or geographical distance on control mechanisms in the
outsourcing or the global supply chain context. Because dif-
ferences across institutional and service and manufacturing
settings have impacted theory/s of supplier management,
further examination of the specific institutional and sup-
ply chain contexts is needed to understand the nature of the
geographical and cultural distance and management control
relationship. This study focuses on emerging economy sup-
pliers, the primary source of manufacturing supply chains.
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3 Theory and research hypotheses
3.1 Geographical and cultural distance

This study focuses on two location characteristics that bring
complexity to the global supply chain: geographical and
cultural distances. Geographical distance is the number of
kilometers between the supplier and the customer. Because
of geographical distance, it becomes more difficult or
costly for suppliers and customers to interact and commu-
nicate face-to-face (Gooris and Peters 2014; Handley and
Benton 2013; Homburg et al. 2002; Li and Scullion 2006).
As a result, geographically distant exchange parties tend
to suffer from lower levels of familiarity and experience
higher complexity (Handley and Benton 2013). Research
has shown that customers struggle to deal with suppliers
far away (Bonte 2008; Knoben and Oerlemans 2006; Li
and Scullion 2006; Theng-Lau and Goh 2005; Wafa et al.
1996). Cultural distance describes how shared norms
and values in one country differ from those in another
(Chen and Hu 2002; Hofstede 2001; Kogut and Singh,
1988). Like geographical distance, the cultural distance
between the supplier and the customer is also associated
with a lower level of familiarity and greater monitoring
difficulty, increasing the complexity of the global supply
chain. Numerous studies have shown that cultural distance
inhibits the interaction between exchange parties, creates
misunderstanding, and brings difficulties in collaboration
and trust-building (Cheung et al. 2010, 2011; Dyer and
Chu 2000; Johnston et al. 2012; Katsikeas et al. 2009; Nes
et al. 2007; Nguyen et al. 2021; Sako and Helper 1998).

3.2 Formal management controls

Control strategies must be adopted to reduce supplier oppor-
tunism risks and enhance knowledge transfer (Cousins and
Menguc 2006). Scholars have proposed their lists of controls in
interfirm relationships divided into formal and informal man-
agement controls (Wathne and Heide 2000). Formal manage-
ment controls, which comprise outcome, and behavior-based
controls, are widely used in ongoing relationships (Kurtulus
et al. 2012; Wathne and Heide 2000). Outcome controls refer
to evaluating the supplier's performance according to formal
or contracted standards to inform the purchase reorder deci-
sion (Krause et al. 2007). We refer to this as performance
measurement for the purchase reorder decision. Studies have
highlighted the importance of performance measurement in
formalizing supplier integration, enhancing supplier align-
ment (Handfield et al. 2015), and facilitating the supplier
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management process (Wu and Chien 2008). The five perfor-
mance measurement dimensions used in supplier evaluation in
the electronics industry (and this study) are technology, qual-
ity, service, delivery, and cost. Researchers have also referred
to this construct as communication and innovation-focused
measures (Cousins and Lawson 2007) and output monitoring
(Kosmol et al. 2018; Heide et al. 2007).

Behavior controls refer to monitoring the supplier's behav-
ior, such as frequent meetings, communications, and training
undertaken by the customer for the supplier. They include
establishing formal support groups and joint teams to analyze
and discuss strategic issues (Ittner et al. 1999). We refer to
this as monitoring practices (Ittner et al. 1999). Researchers
have also referred to this construct as formal socialization
(Cousins et al. 2006; Lawson et al. 2009), internal coordina-
tion (Lau 2014), the monitoring part of supplier base align-
ment (Cousins and Lawson 2007; Handfield et al. 2015) and
behavior monitoring (Heide et al. 2007; Kosmol et al. 2018).

3.3 Influence of geographical and cultural distance
on the use of formal management controls

To motivate the distance hypotheses, we rely on transaction
cost economics theory, which has been widely used to
explain the organizational boundaries of the firm (Anderson
and Dekker 2005). Drawing on transaction cost theory
(Williamson 1979), location-specific complexity associated
with geographical and cultural distance induces information
asymmetries between exchange parties (Gooris and
Peeters 2014; Handley and Benton 2013; Shenkar 2001),
increasing transaction costs and the chances for suppliers'
opportunistic behavior (Katsikeas et al. 2009). In general,
suppliers hold asymmetric information about the quality
of their products and their ability to meet the customer's
demands. This information asymmetry is a concern if
the distant buyer cannot perfectly observe the supplier's
actions, resulting in the potential for the supplier to act
opportunistically (Holmstrom 1979). Further, bounded
rationality limits partners' writing contingent claim contracts,
covering every possible future contingency (Anderson and
Dekker 2005; Dekker 2004; Schloetzer 2012). In addition,
buyers are likely to overestimate the problems associated with
managing suppliers from different cultures because of bounded
rationality. Further, information asymmetries and bounded
rationality limit partners to write contingent claim contracts,
covering every possible future contingency (Anderson and
Dekker 2005). Prior research provides evidence that greater
control is used in MNCs (Wilkinson et al. 2008) and in-service
offshoring (Gooris and Peeters 2014) when there is a higher
geographical and cultural distance.
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3.3.1 Geographical distance

Applied to the supply chain setting, geographical distance
leads to a lack of synchronous face-to-face exchange, which
helps coordinate the physical flow of materials and compo-
nents to assembly operations. Manufacturers located at a
distance from their component suppliers are likely to lack
the experiential knowledge of what, where, and how to find
the relevant sources of information to monitor their suppli-
ers' behavior (Sachdev and Bello 2014). Thus, to address the
adverse selection problem, outcome controls such as perfor-
mance measurement are likely to be more important for the
purchase reorder decisions made from a distance as they
are less information intensive. For example, the manufac-
turer can rely on third-party inspections and deliveries (e.g.,
incoming materials, in-assembly, and final product quality
gates) to assess the supplier's performance to the contract
(Kosmol et al. 2018).

Nonetheless, relying on outcome controls alone is not
expected to be effective, as the risk of opportunistic behavior
on the supplier's part remains. For example, while major
brand name customers have contractual stipulations that sup-
pliers must document and report separately every part or
material change to their process, suppliers may combine sev-
eral material changes to cover the seriousness of a change in
the supplier's factory. To control against such type of behav-
ior, we will expect that geographically distant customers will
not only pay greater attention to performance measurement
(outcome) controls but will work closely with the supplier
in terms of involving the supplier in product development,
sharing information through the use of joint teams, and fre-
quent communication (monitoring practices). Thus, based
on the preceding arguments, we propose:

Hypothesis 1a. The importance of performance meas-
urement for order allocation increases with the geo-
graphical distance between the customer and supplier
locations.

Hypothesis 1b. The use of monitoring practices
increases with the geographical distance between the
customer and supplier locations.

3.3.2 Cultural distance

Additional costs are incurred because of cultural differences,
especially customer-facing offshore tasks. Similarly, prior
studies have found that because of the increased chance of
misunderstanding by both parties that result from differ-
ences in norms and values, cultural distance complicates
the process of organizational learning, inter-partner knowl-
edge transfer, and value creation (Barkema et al. 1996;
Beamish and Kachra 2004; Lew et al. 2016; Meschi and
Riccio 2008; Simonin 1999; Sirmon and Lane 2004. First,

significant barriers in language and slang usage and lack of
an understanding of the organization's values may require
more considerable attention by the customer in using out-
come controls to ensure that the various contractual stipula-
tions are being met (Ellram et al. 2008, p. 9). While out-
come controls can address the adverse selection problem,
misunderstandings can occur concerning outcomes as cap-
tured by the customer's performance measurement system.
Thus, behavior monitoring to explain the meaning and intent
behind supplier actions are needed to understand disputes
that may arise from outcome controls alone. In this way,
outcome controls are communication-intensive because, to
be effective, the various targets/outcomes need to be well
understood and agreed upon by both parties (Ellram et al.
2008; Bello and Gilliland 1997).

Second, manufacturers working with culturally distant
suppliers are more likely to be suspicious of wrongful acts
and perceive additional opportunism (Katsikeas et al. 2009).
For example, while major brand name customers have con-
tractual stipulations that suppliers must document and report
separately every part or material change to their process,
suppliers may combine several material changes to cover the
seriousness of a change in the supplier's factory. To control
against such type of behavior, we will expect that geographi-
cally distant customers will not only pay greater attention to
performance measurement (outcome) controls but will work
closely with the supplier in terms of involving the supplier
in product development, sharing information through the
use of joint teams, and frequent communication (monitoring
practices). As a result, manufacturers may rely on outcome
controls to communicate their strategic priorities and pro-
vide a bilateral social mechanism to resolve disagreements
(Zhou and Poppo 2010). At the same time, manufacturers
will increase monitoring to manage the perceived oppor-
tunism risk (Sachdev and Bello 2014). Thus, based on the
preceding arguments, we propose:

Hypothesis 2a. The importance of performance meas-
urement for order allocation increases with the cul-
tural distance between the customer and the supplier.
Hypothesis 2b. The use of monitoring practices
increases with the cultural distance between the cus-
tomer and the supplier.

3.4 Moderating effect of component complexity
on the use of formal management controls

The complexity of the component order arrangement con-
tributes to the complexity of the sourcing arrangement in
terms of a more significant information processing load
(Espinosa et al. 2007; Handley and Benton 2013), switch-
ing costs (Barthélemy and Quélin 2006), and reduced
information flow (Cannon and Perreault 1999). In the
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manufacturing supply chain setting, complex components
are typically brought into the product development process
early on and possess a higher level of lock-in costs on the
customer (i.e., the customer cannot easily switch to another
supplier in case of failed delivery). In addition, complex
components are likely to have a higher number of exceptions
and require nonstandard supplier-specific coordination such
that the source of supplier opportunism can be both informa-
tion and non-information-related (Neumann 2010). Unlike
generic components, complex components are designed
early in the product development process, which creates a
customer—supplier interdependency that exposes the cus-
tomer to supplier opportunism because the specific nature
of the supplier's behavior in the value exchange cannot be
easily checked (Kim and Choi 2015). And, because com-
ponent customization limits the relevant suppliers available
to the customer, it can increase coordination difficulty and
the potential for supply chain disruption (Ellis et al. 2010).
Together, these opportunism and coordination risks help
to differentiate complex component suppliers from generic
component suppliers.

The case for the deployment of formal management con-
trols is twofold. First, complexity raises non-information-
related opportunistic behavior concerns, such as being
locked into a supplier's delivery. In such a case, customers
will want to increase the level of measurement (output) and
monitoring (behavior) controls to have earlier warning of any
quality problem or delay in the shipment (Barthelemy and
Quelin 2006). Prior research posits that the role of contracts
in knowledge sharing is limited to explicit information (Li
et al. 2010). Therefore, a combination of output and behav-
ior controls is encouraged over a wide range of behaviors to
share tacit knowledge, which is more necessary in the case
of complex components (Celly and Frazier 1996). Second,
manufacturers are more likely to want to protect their tacit
technological knowledge, associated with complex compo-
nents, against threats of supplier opportunism (Harmancioglu
et al. 2009). This is because the value-added contribution
of complex components enhances the cost versus benefit
outcome and supports manufacturers' greater involvement
through performance measurement and monitoring supplier
behaviors (Sachdev and Bello 2014). As such, complex com-
ponents provide more significant benefits to justify the higher
investment in formal management controls, such as train-
ing to properly install outcome controls and more extensive
monitoring and engagement with the supplier.

Given each geographical and cultural distance context
and the risks, geographically and culturally distant manu-
facturers will likely overestimate the perceived risk of
opportunistic behavior associated with managing suppliers
of complex components. Therefore, component complex-
ity will likely strengthen the positive relationship between
geographical and cultural distance and the use of outcome
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and behavior controls. This supports our argument for the
joint influence of distance and component complexity on the
use of formal management controls. Thus, we formulate the
following hypotheses:

Hypothesis 3a. Component complexity positively
moderates the association between distance and the
importance of performance measurement for order
allocation by customers.

Hypothesis 3b. Component complexity positively mod-
erates the association between distance and the use of
monitoring practices by customers.

4 Research methods
4.1 Sample and data collection

We conducted the study in two phases using data from pilot
study interviews with six large consumer electronics origi-
nal equipment manufacturers (OEMs), followed by 1,075
structured survey interviews of electronics component sup-
pliers directly supervised by the principal researcher (see
Appendix A). We collected primary data from managers of
Chinese OEMs' electronic component suppliers who were in
a continuing relationship with their major customers. Focus-
ing on a single industry provided depth to the study, and it
allowed us to control for several industry-specific conditions
that may have been relevant to the OEMs' use of controls in
their overseas suppliers (Wu and Chien 2008). China pro-
vides an appropriate setting since its electronics manufactur-
ing sector plays an integral part in the global supply chain
for consumer products (Japan Electronics and Information
Technology Industries Association 2017).

Data used were collected using a combination of an inter-
view survey and archival data. We followed the interview
protocol steps Bloom and Van Reenen (2007) pioneered
in their large-scale interview study of over 3000 manag-
ers. In response to criticisms in the literature (Ittner and
Larcker 2001) about 'who' completed the mail survey or
who was interviewed, the interviewee vetting process was
conducted personally by one of the professor-researchers
(Dillman et al. 2011). The respondents were managers who
had been with the firm for at least one year and had knowl-
edge about how the largest customer monitors the supply
chain (see Panel A, Table 2). Like Li et al. (2010), we col-
lected the initial data using face-to-face interviews con-
ducted by research assistants under the professor-researcher's
supervision at every interview. This enabled us to minimize
response-set and other survey-type biases when the respond-
ent completed the survey.

The initial sample comprised 1004 suppliers represent-
ing a broad cross-section of China's geographical regions
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(23 provinces). Out of the 1004 suppliers, 552 had a Chi-
nese domestic customer as their major customer, 80 were
foreign-owned, and 18 suppliers did not identify the coun-
try of the major customer, which left us with 339 suppliers
that fit the conditions for this study. As part of the archival
measurement of component complexity, the suppliers were
distinguished in terms of the product component type (see
Panel B, Table 2).

Common method bias may arise when the same partici-
pant provides all the information in a self-reported survey,
which is often the case in primary sample studies. Thus,
this study uses different procedural and statistical techniques
to control potential common method bias. First, following
Podsakoff et al.'s (2003) call to collect information from dif-
ferent sources, we collected archival data on the suppliers'
factory location, components supplied, age, and size to miti-
gate several weaknesses associated with using survey data
sources alone. Second, following Bloom and Van Reenen
(2007), a second interviewer independently interviewed
another manager in 32 firms (3% of the sample) within six
months. The extent of inter-rater reliability was measured
using the Spearman-Brown reliability method (James 1982).
The reliability coefficient was above the 0.20 benchmark
for the performance measurement and monitoring constructs
used in the model. The results discussed in the next part
indicated a satisfactory level of consistency between the two
respondents, suggesting that the interviews revealed consist-
ent management practices within each firm.

4.2 Measures

4.2.1 Dependent variables — formal management controls

Performance measurement Interviewees were asked to
assess the importance of seventeen performance measure-
ment criteria in the decision by their major customers to
order from them. The seventeen items were grouped under
five areas that have been commonly found and reported in
the supplier management literature (Choi and Hartley 1996;
Wu and Chien 2008): technology innovation (e.g., new prod-
uct development, product development cycle time), cost
(e.g., productivity, cycle time), quality (e.g., product quality,
defect rates, refunds/returns), delivery (e.g., on-time deliv-
ery), and service (supplier proactiveness, fixing problems,
sharing information).

To check the reliability of responses, we asked the inter-
viewees to rank order the level of importance across the five
measurement areas. The ranking response is significantly
correlated with the Likert scale response ranging from -0.49
to -0.34 (p <0.01). As a check on common method bias, the
independent sample Spearman-Brown reliability test was
0.22, above the 0.20 mark for a suitable reliability level.
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Cronbach's alphas for the aggregate performance measures
for customer measurement importance (0.75, see Panel A,
Table 3) and the five performance measurement dimensions
(range from 0.65 to 0.75) were acceptable. The ranking cor-
relations and the Cronbach alphas provide additional evi-
dence of coherent measurement scales.

Monitoring Monitoring practices used by the major cus-
tomer comprised five monitoring routine items taken from
the Ittner et al. (1999) study. The pilot study helped us clar-
ify the scales used by Ittner et al. (1999) to measure monitor-
ing practices. Four items refer to the frequency of supervi-
sion, meetings, communications, and training is undertaken
by the major customer for the supplier. In contrast, the fifth
item referred to the use of formal support groups. We nor-
malized the last item to make it the same range level as the
first four items. As a check on common method bias, the
independent sample Spearman-Brown reliability test was
0.24, above the 0.20 mark for a suitable reliability level.
While the construct reliability of Monitoring is 0.66, each
item loaded more than 0.50 in the factor analysis, except for
one item (see Panel A, Table 3).

4.2.2 Independent variables — geographical and cultural
distance

Geographical distance The geographical distance between
the supplier's China factory location via the two main ports
of China (Shenzhen and Shanghai) and the location of the
customer that the supplier is shipping to was measured as
the number of flight distance km to the two main ports and
then onto the factory location (see Table 3, Panel C). This
is consistent with how the managers traveled between the
procurement office of the customer to the Chinese supplier.
At the data collection (2011-2013), Shenzhen and Shang-
hai were the main entry points for international customers
to China. Measuring distance by kilometers, like flight dis-
tance, is consistent with studies on cognitive representations
of geographical distance, which indicate that an individuals'
cognitive representation of geographical distance is influ-
enced most by travel time (Freundschuh 1994).

Cultural distance We calculated the cultural distance
score based on a factor analysis of four different methods
employed in the literature (see Table 3, Panel C). First, in
response to the call in the international business literature
to take into consideration the correlation between cultural
dimensions used to compute cultural distance (Beugelsdijk
et al. 2018; Tung and Verbeke 2010), we calculated the
Mahalanobis distance between the major customer's coun-
try and the supplier's country in the main analysis, based
on the five cultural dimensions (power distance, individu-
alism, masculinity, uncertainty avoidance, and Confucian
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Table 3 Descriptive statistics

Panel A: Confirmatory factor analysis of main
model variables

Loadings Mean

Performance measurement (17 items) (CA =0.75)?
We ask respondents to indicate the importance of the

following measurement criteria in the decision by their

major customer to order from them using a six-point

Likert-type scale from O (very low importance) to 5

(very high importance)
a) Technology considerations

Product innovations 0.77 3.55
Product development cycle time 0.88 3.51
Product process cycle time 0.77 3.90
b) Cost of production
Ability to meet cost budgets (e.g., std costs, activity 0.76 3.89
costs)
Target price improvement 0.73 4.14
Yield rates improvement 0.73 3.82
¢) Quality
Certification program in place? (e.g., updating 0.60 4.45
1SO9000 req)
Statistical Process Control information 0.70 4.21
Receiving inspection 0.77 4.36
Total failure (defect) rate 0.66 4.12
d) Delivery to committed dates
Lead-time 0.68 4.24
On-time delivery 0.72 4.40
Flexibility (i.e., maintaining surplus capacity) 0.73 3.63
Uninterrupted supply 0.76 3.74
e) Service quality
Purchasing 0.72 3.73
Communicates problems before detection by 0.88 4.00
customer
Proactiveness in communicating changes to 0.80 3.76

schedules, changes to product or process specifications
Monitoring practices (5 items) (CA =0.66)

We ask respondents to answer the following questions
using the following scales, 0=Never, 1 = Annual,
2 =Biannual, 3 =Quarterly, 4 =Monthly, 5= Weekly,
6=Daily (questions a to d), | =Never, 2= Seldom,
3 =C0ccasionally, 4 = Usually, 5= Always (question e).
We normalized the last item to make it the same range
level as the first four items

a) The frequency of supervision or monitoring by the 0.68 2.11
major customer—sending people to the supplier

b) The frequency of training (supplier employees) 0.59 0.88

¢) The frequency that senior executives from your firm  0.57 2.85
and the major customer firm typically meet per year

d) At lower levels (for example, R&D at one firm, 0.42 4.14

manufacturing at another), the frequency of
communication taking place

e) Do representatives of the customer regularly attend  0.67 1.64
formal support groups at supplier locations

Cultural distance (4 items) (CA =0.80)

S.D

1.12
1.14
1.09

1.01

0.84
1.03

0.81

0.96
0.79
1.05

0.79
0.77
1.00
1.03

1.07
0.95

1.01

1.26

1.28
1.50

1.69

1.66

Min

O O = =

o

Median

IS

A A WL oA

Max

w L L W 9]

9]
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Table 3 (continued)

Panel A: Confirmatory factor analysis of main
model variables

a) Euclidean distance between customer country and 0.90 3.70 1.54 0.28 4.84 6.52
China based on Hofstede (2001)
b) Mahalanobis distance between customer country and 0.95 17.84 9.67 1.10 22.44 28.84
China based on Hofstede (2001)
¢) Mahalanobis distance between customer country and ~ 0.75 12.72 7.03 1.55 13.39 20.24
China based on world value survey (Berry et al., 2010)
d) Euclidean distance between customer country and 0.98 2.65 2.09 0.04 2.31 6.01
China based on world value survey (Berry et al., 2010)
Panel B: Descriptive statistics
Mean S.D Min Median Max
Formal management control mechanisms
Performance measurement (aggregate) 63.69 16.46 5.00 71.00 85.00
Technology considerations 10.96 3.35 0.00 12.00 15.00
Cost of production 11.85 2.88 1.00 12.00 15.00
Quality 17.14 3.61 2.00 18.00 20.00
Delivery to committed dates 16.01 3.59 2.00 17.00 20.00
Service quality 7.73 3.03 0.00 12.00 15.00
Monitoring practices 11.62 7.39 0.00 11.00 30.00
Independent variables
Geographical distance (1 item) 8000 4769 14 9023 18688
Cultural distance (4 items) 36.91 20.33 2.97 42.98 61.61
Component complexity 0.23 0.40 0 0 1
Control variables
Relationship strength (3 items) (CA=0.85) 6.19 0.92 3 18 21
Relationship history 12.81 5.59 5 11 41
Customer concentration 0.26 0.18 0.01 0.2 0.9
Market competition 0.64 0.29 0.01 0.7 1
Supplier size 975 1810 50 400 14000
Supplier age 15.51 9.40 1 14 57
Panel C: Cultural
distance and geographical
distance
Major Customer Locationa No. of Euclidean Mahalanobis Mahalanobis distance® Euclidean distance®  Geographical
observations  distance® distance® distance
(km)°
(Hofstede 2001) (Hofstede 2001) World Value Survey ~ World Value Survey
(Berry et al. 2010) (Berry et al. 2010)
U.S. (US) 124 5.01 27.33 20.24 5.08 13100.00
Japan 34 2.83 9.35 6.94 1.23 2877.00
Germany (GERM) 33 4.48 22.44 1.55 1.42 8732.00
South Korea 31 2.28 7.53 3.77 0.04 2080.00
Hong Kong 23 0.28 1.11 16.31 0.10 32.00
Taiwan (TW) 14 1.32 4.12 5.81 0.07 813.00
Russia 13 2.72 8.40 9.12 0.08 7122.00
France 8 4.38 19.24 11.01 2.33 9610.00
UK 8 5.24 28.84 17.83 3.84 9607.00
Turkey 6 333 13.09 16.21 1.75 7708.00
Latin America 6 2.28 8.65 18.66 3.26 18584.00
Netherlands 5 5.55 23.01 9.30 2.88 9261.00
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Table 3 (continued)

Panel C: Cultural
distance and geographical

distance

Australia 4 5.05 27.4 12.21 3.92 7424.00
South Africa 4 3.71 18.13 13.39 231 11371.00
India 4 1.43 6.56 9.92 1.08 3625.00
Singapore 3 2.01 6.29 8.99 0.87 2604.00
Finland 3 4.75 20.40 8.13 2.30 7808.00
Switzerland 3 3.92 19.97 13.57 4.14 9380.00
Italy 2 443 22.06 2.53 1.60 9265.00
Western Europe 2 4.52 21.14 9.05 2.69 9816.00
Indonesia 2 1.45 4.68 9.20 0.88 2593.00
Malaysia 1 1.43 4.02 8.55 1.88 2539.00
Brazil 1 2 8.16 9.12 2.99 17998.00
Bulgaria 1 2.39 8.44 6.69 0.07 8399.00
Sweden 1 6.52 25.52 9.88 6.01 8205.00
Canada 1 4.59 26.56 10.76 4.73 10470.00
Eastern Europe 1 2.98 12.51 7.84 1.96 7110.00
Iran 1 5.81 23.57 4.69 0.85 5975.00

#Using the average CD score of Eastern European countries to calculate the CD of Eastern Europe and the average CD score of Western

European countries to calculate the CD of Western Europe

Geographical distance represents the direct km between the supplier's factory location via the two main ports of China (Shenzhen and Shang-
hai) and the shipping port location of the major customer. We also measured time zone differences to compensate for north—south differences —
for example, Australia was over 6000 km away, but only 2-3 hours in time zone difference. However, the correlation between direct km and time

zone was high (0.96)

dynamism) reported by Hofstede (2001). Like Berry et al.
(2010), we will use the following equation:

1 _
MM = Z(a —b)c ' a-b)T

where a=(a,, a,, a3, a4, as) and b=(b,, b,, b3, b, b;) are the
vectors for the five cultural dimension scores for country i,
and country j respectively. C is the covariance matrix for
the five dimensions of culture. MM;; is the cultural distance
between country i and country j.

Second, we used the Mahalanobis distance based on the
scores from the World Value Survey developed by Berry
et al. (2010), which selected those questions in the World
Value Survey that reflect the cultural dimensions of Hof-
stede. Third, we used the method developed by Kogut
and Singh (1988) and calculated the Euclidean distance
between the major customer's country and the supplier's
country, based on the five cultural dimensions. Fourth, we
calculated the Euclidean distance between the two coun-
tries based on Inglehart—Welzel's cultural map from the
World Value Survey (Inglehart and Welzel 2005, p. 64),
which depicts closely linked cultural values in two pre-
dominant dimensions: traditional versus secular-rational
values; and survival versus self-expression. Each item

loaded more than 0.90 in the factor analysis, signaling a
consistent cultural distance score across the four measures
(see Panel A, Table 3).

4.2.3 Component complexity

We operationalize component complexity in a way that is
specific to our single industry setting (electronics manufac-
turing) that contributes to information load, diversity, and
uncertainty in the sourcing of manufactured components:
component complexity. Component complexity refers to the
level of component integration and technological newness
(Kim and Wilemon 2003). We can identify differences in
component customization by focusing on a single industry
with qualitative data taken from a pilot study to inform the
process. We identified the type of electronic component
supplied to the major customer in the interview and cross-
checked with the components produced by the supplier on
its home page to validate the information. We validated
this approach through the pilot study interviews of major
customers in the electronics supply chain. For example,
complex components require more lead time and customi-
zation efforts by the parties. We grouped the 13 types of
components into two-component complexity categories that
represented high and low levels of customization and lead
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time coordination between the customer and supplier (see
Panel B, Table 2).

4.2.4 Control variables

Relationship strength characterizes the supplier's role in
the customer's value chain ranging from an arms-length to
a partnership-type relationship. We used the Humphreys
et al. (2004) three-item strength of the relationship meas-
ure: (1) The relationship we have with this major customer
continues to strengthen.; (2) We believe that the renewal of
agreements in this relationship will occur, and (3) The par-
ties make plans not only for the terms of current purchases
but also for the continuance of the relationship. The proxy
for relationship history is the relationship's length with the
largest customer in years (Li et al. 2010). Customer concen-
tration is measured by the proportion of a firm's sales to the
largest customer, as obtained from the survey (Balakrishnan
et al. 1996). Supplier size is a control variable because it has
been a proxy for various constructs ranging from supplier
risk aversion, relative bargaining power, and the diffusion
of new contract arrangements (Radaev 2013). The natural
logarithm of the average number of employees in 2012 was
taken from the interview survey and cross-checked with the
number reported on the home page of each supplier. Market
competition. Based on pilot study work and like Anderson
and Dekker (2005), we asked two questions to measure
this variable: (i) How many other suppliers are competing
to supply the same or similar components to your largest
customer? And (ii) What % do you get of your largest cus-
tomer's average purchase order? Supplier age is the natural
logarithm of the number of years since the supplier firm is
established, obtained from the home page of each supplier
(see Panel B, Table 3).

5 Results
5.1 Descriptive statistics

Table 4 presents the Pearson coefficients for the variables.
Geographical and cultural distance are highly correlated
(Pearson coefficient=0.74, p <0.01). This is consistent with
the high correlation (Pearson coefficient=0.88, p <0.01)
reported by Handley and Benton (2013) for similarly meas-
ured constructs. As a result, we tested the association of
CD and GD to formal management controls separately. Both
geographical and cultural distance is negatively correlated
with component complexity and positively with the supplier
size and age. Customer concentration is significant and posi-
tive with monitoring. None of the correlations between the
supplier transaction characteristics were significant to pose
a multicollinearity problem.

@ Springer

5.2 Influence of geographical and cultural distance
on formal management controls

We test our hypotheses using OLS regression analyses with
standard errors clustered at the province's level where the
supplier firm is located to correct potential within-group
correlations. Table 5 reports the OLS regression results of
geographical and cultural distance. Hypotheses la and 1b
state that geographical distance will be positively associated
with the importance of performance measurement and moni-
toring practices. The estimates for geographical distance are
not significant for performance measurement and monitor-
ing practices (Table 5). Thus, hypotheses 1a and 1b for geo-
graphical distance are not supported. Hypothesis 2a and 2b
state that cultural distance will be positively associated with
performance measurement and monitoring practices. The
estimates for performance measurement (H2a) are signifi-
cant and positive (p <0.01). The estimates for monitoring
(H2b) are significant and positive for monitoring (p <0.01).
Thus, hypotheses 2a and 2b cultural distance are supported.

5.3 Interaction of cultural distance and component
complexity

In this part, we report hypothesis 3, which tests the boundary
conditions that impact the association between geographi-
cal and cultural distance and formal management controls.
Hypotheses H3a states that component complexity will
positively moderate the association between geographical
and cultural distance and the importance of performance
measurement. For H3a, we find a significant and positive
estimate for the interactions of either GD or CD and Compo-
nent complexity in predicting the importance of performance
measurement (Model 3 p <0.05: Model 4 p <0.05). H3a is
supported. Hypothesis 3b states that component complexity
will positively moderate the association between geographi-
cal and cultural distance and monitoring practices. For H3b,
we find that the estimates for the interactions of GD or CD
and Component complexity in predicting the level of moni-
toring are not significant. Together, these results indicate
that for suppliers who supply complex components, more
culturally and geographically distant customers will empha-
size performance measurement controls in order allocation
but not monitoring practices in managing their suppliers.

6 Discussion
6.1 Theoretical contributions
This study contributes by extending our insights into the

locational drivers of control in global supply chains, a
significant gap in the literature (Gereffi and Lee 2012).
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While prior international business studies have examined
the impact of geographical and cultural distance on MNCs'
entry modes and remote control of their foreign subsidiaries
(see Beugelsdijk et al. 2018 for a review), few studies have
focused on the effects of geographical and cultural distance
on the management control of global supply chains (e.g.,
Parente et al. 2011). Much like MNCs' foreign operations,
the remote management of supply chains is fraught with
risk because of location-specific complexity (i.e., geograph-
ical distance; cultural distance) (Handley and Benton 2013;
Lorentz et al. 2018). Further, the literature is equivocal
about the exact nature of the influence of location-specific
complexity on the control of foreign operations (Wiengarten
and Ambrose 2017).

We use transaction cost theory to understand the prob-
lems that buyers limited knowledge and supplier opportunis-
tic behavior beset international buyer—supplier relationships.
We find that performance measurement for order allocation
is more important to address the problem as cultural distance
increases for suppliers of all products and when geographi-
cal distance increases for the suppliers of complex products.
Importantly the stronger results for cultural distance indicate
that the problems caused by distance are due to differences
in understanding and perceptions concerning supplier capa-
bility and commitment to international customers. Similarly,
we find that cultural distance is more relevant to the need to
monitor and address supplier opportunistic behavior. Due
to differences in understanding, norms, and values between
transacting parties, international customers need to spend
more time monitoring their suppliers through joint teams,
meetings, and working groups.

In this way, our findings help to shed light on the equivocal
results in the literature on the exact nature of the influence of
geographical and cultural distance on the control of global
supply chains (Wiengarten and Ambrose 2017; Goodall and
Roberts 2003). For example, Handley and Benton (2013)
find that geographical distance and scale of service (but not
cultural distance) are positively associated with control and
coordination costs. In contrast to their study, we find that cul-
tural distance and, to a lesser extent, geographical distance to
be positively associated with the use of formal management
controls deployed by international customers. We attribute
this difference in findings to the outsourcing context. While
Handley and Benton (2013) studied service outsourcing, we
examined the manufacturing supply chain. Researchers have
found a greater need for real-time face-to-face interaction to
manage service outsourcing relationships (Grimshaw and
Miozzo 2006; Li and Choi 2009).

Our analysis also explored the moderating effects of
component complexity on the location-specific complexity
management control relationship. We find that the rela-
tionship between geographical and cultural distance and
the importance of performance measurement (outcome)

controls is strengthened when the supplier makes com-
plex components. These findings suggest that international
customers tradeoff the costs and benefits of deploying con-
trols. They are more willing to invest in more extensive
performance measurement controls when local suppliers
produce complex components. These results echo prior
studies that have found that stringent control is essen-
tial when one party's opportunistic behavior threatens to
impose reputational spillover costs on the other (Mayer
et al. 2004; Short et al. 2016).

6.2 Managerial implications

The remote control of supply chains is fraught with risk
because of geographical and cultural distance (Handley and
Benton 2013; Lorentz et al. 2018). Despite the dominance
of emerging economy suppliers in global supply chains,
researchers report continuing challenges and problems asso-
ciated with weak institutions and trust in suppliers' behav-
ior (Kosmol et al. 2018). These difficulties result in firms
increasingly monitoring these emerging economy suppliers
to control opportunism and coordination challenges (Handley
and Benton 2013). Given these observations, there is little
research on the management of emerging economy suppli-
ers from a distance. Addressing this need, the current study
contributes to global supply chain management by examin-
ing the distance and component complexity characteristics of
global sourcing arrangements that influence the deployment
of formal management controls. The results indicate that cul-
tural distance and not the customer's geographical distance
increase the likelihood of implementing formal management
controls.

Our most intriguing findings relate to the effects of the
interaction between geographical or cultural distance and
component complexity. While cultural distance is associ-
ated with the greater use of both outcome and behavioral
controls, performance measurement (outcome controls) is
higher as a joint function of component complexity and
geographical or cultural distance. This result suggests that
customers deploy more extensive outcome control mecha-
nisms when there are economic benefits associated with
doing so to counteract the higher risk of holding up new
product development and rollout. For example, complex
components are more likely to have more extensive con-
tracting terms and conditions and possibly strict perfor-
mance targets to ensure successful integration within the
product and on-time delivery. Such contract extensiveness
can be complemented with more extensive performance
evaluation (outcome) control. While we would also expect
greater monitoring (process) controls through the customer's
involvement in the design and ramp-up stages, our results
failed to reflect this expectation. Therefore, these insights
gained from this study are helpful to managers tasked with
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managing emerging economy suppliers, deciding the extent
to which formal management controls are necessary. Our
focus on control activities rather than on contracting terms
and conditions enables us to generate managerial insights
for foreign firms.

6.3 Limitations and future research

Our findings on the use of formal management controls merit
further inquiry. While this study used an unprecedentedly large
interview survey sample, we acknowledge that we used only
part of the large-scale database and could be classified as a
convenience sample. Next, we focus on supplier perceptions of
the extent to which their largest customer uses two important
controls in managing their relationship: performance measure-
ment and monitoring practices. This can induce sample bias
since if the supplier is more opportunistic, they might not tell
the interviewer the truth or what their customer is concerned
about. Further, our focus on formal management controls is
just a part of the control mechanisms available to customers.
An avenue for future research would be to explore both buyer
and supplier perceptions of a broader set of formal and infor-
mal management controls as a package.

Future analysis of the management of global supply
chains may consider investigating more specific control
mechanisms, such as in a balanced scorecard (e.g., HTC,
O'Connor et al. 2011). Studies can examine the influences on
specific measurement dimensions representing driver/process
type indicators versus outcome type indicators (Ittner and
Larcker 2001). Different emphasis on these formal manage-
ment controls may also depend on the component complexity
and associated exchange risks in managing the supplier.
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