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ABSTRACT

This study draws on the tenets of transaction cost economics to examine the moderating effect of
supply chain complexity on the relationship between formal control and social control mechanisms,
and operational performance. The study argues that under conditions of increased supply chain
complexity, the effect of formal control mechanism on operational performance is weakened while
the effect of social control mechanism on operational performance is strengthened. These
propositions are tested on a sample of 331 firms in a sub-Saharan Africa market, Ghana. Findings
from the study show that at higher levels of supply chain complexity, formal control and social
control have negative and positive effects on operational performance, respectively. These findings
provide nuanced perspectives on how the performance consequences of formal and social controls
vary under the same organizational circumstance. Theoretical and managerial implications are
discussed.
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1. Introduction

Supply chain networks and interfirm relationships in weak institutional environments have
undergone rapid transformation in recent years (El Baz, Laguir, & Stekelorum, 2019). In particular,
firms operating in such environments are deepening their interfirm relationships to leverage scarce
resources and emerging opportunities to boost operational performance (El Baz et al., 2019). Weak
institutional environments are characterized by low enforcement of the rules of law (or broad de
facto discretion with respect to their application), and low institutional durability, in that formal
rules change repeatedly, rarely surviving fluctuations in power and preference distributions (Brinks,
Leiras, & Mainwaring, 2014). Under this institutional environment conditions, interfirm relationship
activities are often fraught with heightened exchange hazards, which can undermine operational
performance (Amankwah-Amoah, Debrah, & Nuertey, 2018). Given the prevalence of weak
institutional conditions in many other parts of the Global South (such as sub-Saharan Africa),
scholars have suggested that additional research is needed to better understand how firms in weak
institutional environments address interfirm relationship hazards to improve operational
performance (El Baz et al., 2019; Amankwah-Amoah et al., 2018).

Prior research suggests two interfirm governance mechanisms (GMs) that firms may use to
address interfirm relationship hazards: formal control and social control (Huang, Cheng, & Tseng,
2014; Rhee, Kim, & Lee, 2014; Zhang & Keh, 2010). Formal control refers to the extent to which
an exchange relationship is governed by a formally written legal contract (Huang et al., 2014; Abdi
& Aulakh, 2012) while social control depicts the extent to which exchange relationships are
governed by shared values, cooperative norms and trust (Cao & Lumineau, 2015; Huang et al.,
2014). Despite the potency of these GMs to help firms manage interfirm relationship hazards,
evidence shows that the use of GMs in interfirm exchanges may not always contribute to stronger
operational performance. While some scholars have reported positive effects of GMs on a variety
of performance outcomes (e.g., Cao & Lumineau, 2015; Huang et al., 2014; Poppo & Zenger,

2002), others have found evidence to suggest that variation in levels of GMs is not always



associated with changes in operational performance (e.g., Wacker, Yang, & Sheu, 2016; Hoetker &
Mellewigt, 2009). A major argument often provided to support these varying findings is that even
the most carefully crafted contracts (i.e. formal control) are insufficient in addressing interfirm
exchange hazards in that the capacity of formal control mechanism to regulate commercial conduct
of exchange parties is limited by both practicality and the law itself (Huang et al., 2014; Cannon,
Achrol, & Gundlach, 2000; Williamson, 1985). Other studies have also argued that the flexibility
and adaptive properties embedded in social control mechanism may be more effective in managing
exchange hazards (Poppo, Zhou, & Li., 2016; Noordewier, John, & Nevin, 1990). These competing
arguments about the value of GMs raise a fundamental question about when the use of formal
control and/or social control mechanisms is beneficial for improving the performance of
organizations.

To address this interfirm exchange problem, this study proposes the notion of supply chain
complexity as a major contingency force that may moderate the effect of GMs on operational
performance. Supply chain complexity (SCC) refers to the number of actors and product lines
associated with a focal firm’s supply chain network (Bozarth, Warsing, Flynn, & Flynn, 2009).
This study argues that SCC may moderate the GMs-operational performance relationship due to its
capacity to induce uncertainty and associated decision-making and coordination costs (Lu & Shang
2017; Bode & Wagner, 2015; Manuj & Sahin, 2011; Bozarth et al., 2009) to the extent that
increases in the decision-making and interfirm relationship coordination costs associated with SCC
may serve as a lever to weaken the relationship between formal control mechanism and operational
performance. On the contrary, given its high degree of flexibility and adaptive properties, social
control is likely to be a more effective tool in managing interfirm exchange hazards when
uncertainties introduced by SCC are greater (Poppo et al., 2016; Adler, 2001). Thus, the
relationship between social control mechanism and operational performance is likely to be
strengthened when SCC increases in magnitude. Despite this recognition, theoretical specification

and empirical examination of this moderating effect relationship remains limited. The purpose of



this study, therefore, is to extend the interfirm governance literature by theoretically specifying and
empirically examining how SCC moderates the relationship between formal and social control
mechanisms, and operational performance.

This research makes two major contributions to interfirm governance literature. First, by
modeling SCC as a contingency of the effects of formal control and social control on operational
performance, the study offers new theoretical and managerial insights to enrich an understanding
on how the performance benefits of GMs can be enhanced. In doing so, the study responds to a
recent call on interfirm governance researchers to further examine relevant boundary conditions of
the relationship between GMs and performance outcomes (Cao & Lumineau, 2015). As a direct
response to this call, this study advances knowledge of interfirm governance by examining the
extent to which SCC weakens the effect of formal control mechanism while at the same time
strengthening the effect of social control mechanism on operational performance. Second, in
drawing on data from a sub-Saharan African market, the study addresses the issue of under-
representation of the sub-Saharan African setting in supply chain research (El Baz et al., 2019) by
examining the proposed relationship within a context often noted for its weak institutional
environment conditions. By so doing, the study broadens contextual understanding of the interfirm
relationships phenomenon beyond industrialized markets in the Global North (Poppo et al., 2016;
Huang et al., 2014; Wang, Yeung, & Zhang, 2011). While interfirm relationships phenomenon
continues to increase in Africa (El Baz et al., 2019), and the use of GMs becomes critical (Huang et
al., 2014; Hoetker & Mellewigt, 2009), this research provides value to supply chain managers in
Africa to the extent that it offers useful guidelines on when GMs can be more or less beneficial to
firms.

The article is organized as follows: after the introduction, the theoretical background and
hypotheses formulation are presented. The study then describes empirical approaches followed to
obtain data and operationalize key constructs in the study. Next, the paper presents the

measurement and structural model estimation, followed by a discussion of key findings from the



study. Finally, the study’s limitations and avenues for further research and conclusion are

presented.

2. Theoretical Background and Hypotheses

Research into interfirm GMs has drawn on a variety of theoretical perspectives. Key among these
are transaction cost economics (TCE) (Huang et al., 2014; Hoetker & Mellewigt, 2009; Poppo &
Zenger, 2002; Cannon et al., 2000; Williamson, 1985), relational exchange theory (Joshi & Stump,
1999; Haugland, 1999), social exchange theory (Penttinen & Palmer, 2007), social network theory
(Claycomb & Frankwick, 2010) and resource-based view (Burkert, Ivens, & Shan, 2012). This
study draws on the TCE to investigate how SCC conditions the effect of formal and social control
on operational performance.

While TCE is generally used to explain the governance of interfirm relationships and why
firms choose certain business transactions over others (Jacobs & Swink, 2011), Williamson (1991)
indicates that TCE is also useful for explaining organizational structures and actions within a firm.
Typically, a product portfolio and multiplicity of channel members manifest structural properties
(i.e., complexity) (Jacobs & Swink, 2011). As such, TCE logic can be used to explain how the
complexity of product portfolio and the multiplicity of channel members may affect firm
transactions (Jacobs & Swink, 2011).

The core assumptions of TCE (Williamson, 1975; Coase, 1937) include the notion of
bounded rationality and opportunism (Wathne & Heide, 2000; Williamson, 1985). Opportunism
refers to “self-interest seeking with guile” (Williamson, 1975, p.6) and includes “lying, stealing,
cheating and calculated effort to mislead, distort, disguise, obfuscate or otherwise confuse”
(Williamson, 1985, p.47). TCE argues that given the opportunity, an exchange party would behave
opportunistically to the extent that such behavior will lead to profitable outcomes (Hawkins,

Wittmann, & Beyerlein, 2008; John, 1984). In the context of interfirm exchanges, opportunistic



tendencies of exchange parties manifest in behaviors such as withholding or misrepresenting key
information and compromise of quality standards.

The notion of bounded rationality, on the other hand, assumes that individuals who make
decisions have limitations on cognition, access to complete relevant information, and a sufficient
amount of time (Simon, 1982). The complexity associated with interfirm relationships induces
uncertainty (Chowdhury, Quaddus, & Agarwal, 2019; Bozarth et al., 2009) that can restrict
decision-makers’ ability to obtain and use relevant information for decision-making. Further,
managing a multiplicity and diversity of interfirm exchanges coupled with product variety could be
more costly due to the number of transactions required to support them (Conner, 1991). For
example, as organizations’ product lines and interfirm exchange networks (supplier and customer
interface) increase in scope and diversity, the complexity required to manage also increases. In
particular, greater diversity and multiplicity of interfirm exchanges engender greater relationship-
based uncertainties that amplify the scope of information processing load, coordination, and
administrative processes, resulting in a high cost of transaction (Rothaermel, Hitt, & Jobe, 2006;

Hitt, Hoskisson, & Kim, 1997; Sanchez & Mahoney, 1996).

While GMs have been suggested as major tools for regulating the conduct of interfirm
exchange parties (Huang et al., 2014; Coltman, Bru, Perm-Ajchariyawong, Devinney, & Beniot,
2009; Williamson, 1985) their effectiveness in addressing exchange hazards is likely to be
dependent on the degree of the complexity associated with the exchange relationship. Hence, from
the lens of TCE, we argue in Figure 1 that SCC might be an important boundary conditioning factor
in the GMs-operational performance linkages. Specifically, we develop and test the notion that at
high levels of SCC, increased use of formal control would undermine operational performance
while the operational performance benefit of social control would enhance under the same

condition.
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Figure 1: Research Model

2.1. Governance mechanisms and operational performance

Interfirm GM refers to the underlying control activities designed by firms to manage exchange
relationships (Huang et al., 2014; Cai, Yang, & Hu, 2009; Hoetker & Mellewigt, 2009). Broadly,
the interfirm governance literature commonly discusses GMs to encompass two key dimensions:
formal control and social control (Cao & Lumineau 2015; Huang et al., 2014; Reuer & Arino,
2007; Cavusgil, Deligonul, & Zhang, 2004; Poppo & Zenger, 2002). Formal control refers to the
extent to which an exchange relationship is governed by a formally written legal contract, which
explicitly stipulates the responsibilities and obligations of each party (Huang et al., 2014; Abdi &
Aulakh, 2012; Ryall & Sampson, 2009). Social control captures relational-based GM (Cao &
Lumineau, 2015; Huang et al., 2014; Jayaraman, Narayanan, Luo, & Swaminathan, 2013) and
involves the extent to which exchange relationships are governed by shared values, social and
cooperative norms and trust (Cao & Lumineau, 2015; Huang et al., 2014; Li, Xie, Teo, & Peng,

2010; Poppo & Zenger, 2002). Unlike formal control, social control utilizes a set of social norms to



regulate and restrict unacceptable or opportunistic behaviors of parties in exchange relationships
(Huang et al., 2014; Cai et al., 2009).

Empirically, studies on the substitutability and complementarity perspectives of these
controls and their influence on performance outcomes have received substantial attention in the
interfirm governance literature (Cao & Lumineau, 2015; Huang et al., 2014) where a stream of
studies report that both forms of GMs may substitute each other because of their functional
equivalents and pernicious effects of formal control and social control GMs (Huber, Fischer,
Dibbern, & Hirschheim, 2013; Liu, Li, & Zhang, 2010). An alternative stream of studies argues
that the two forms of control may complement each other to drive performance as they can address
each other’s limitations in exchange relationships (see Huang et al., 2014; Cannon et al., 2000).
Beyond the substitutability and complementarity debate in the interfirm governance literature, the
unique effects of formal and social control on performance outcomes have also been examined in a
variety of settings. However, findings have remained largely inconclusive. For example, while
some studies find positive significant relationships between formal control and exchange
performance outcomes (e.g., Cao & Lumineau, 2015; Huang et al., 2014; Ferguson, Paulin, &
Bergeron, 2005; Poppo & Zenger, 2002), others find negative relationships (e.g., Osmonbekov,
Gregory, Chelariu, & Johnston, 2016; Li et al., 2010). Similarly, whereas a number of studies
report a significant positive association between social control and exchange performance
outcomes (Osmonbekov et al., 2016; Huang et al., 2014; Poppo & Zenger, 2002), others find the
contrary (Cai et al., 2009; Hoetker & Mellewigt, 2009).

Given such a mixed picture of effects in the extant literature, some scholars have
investigated certain environmental contingencies that may explain the conditions under which the
two GMs may drive performance outcomes. Rhee et al., (2014) find that the performance
consequences of contract and social control is dependent on levels of environmental dynamism.
Additionally, Poppo et al., (2016) find that relational trust is more effective when buyer asset

specificity is high while calculative trust relates more strongly to supplier performance at high



levels of behavioral uncertainty. Although studies questioning the linearity of the relationship
between GMs and performance outcomes have helped advance knowledge on interfirm governance
mechanism, the issue of SCC as a major conditioning factor seems ignored despite its importance
to supply chain managers and scholars (Lu & Shang, 2017; Bode & Wagner, 2015; Christopher,

2012; Bozarth et al., 2009).

2.2. Moderating Effects of Supply Chain Complexity

The notion of complexity of supply chain networks has been conceptualized in terms of
multiplicity, diversity, and interrelatedness of elements in a system (Jacobs & Swink, 2011). Jacobs
and Swink (2011) refer to multiplicity as a larger number of elements that make up a system. From
this perspective, complexity has been conceptualized in supply chain literature in terms of the
number of suppliers, customers, and products that characterize a firm’s network of relationships
(Lu & Shang, 2017; Bozarth et al., 2009; Choi & Krause, 2006; Rutenberg & Shaftel, 1971). In
terms of diversity, complexity has been conceived as the degree of differences among elements in a
supply chain system (see Campbell, 1988; Aldrich, 1979), while from an interrelatedness
standpoint, complexity has been conceptualized as the degree of interactions among elements
within a system (Mazzocchi, 2008; Tatikonda & Stock, 2003).

Although some studies have conceptualized complexity in supply chains from a combination
of different perspectives (Whetten & Aldrich, 1979; Child, 1972), others have focused on the
multiplicity view (Bozarth et al., 2009; Novak & Eppinger, 2001). Bozarth et al., (2009), for
example, conceptualized supply chain complexity from the multiplicity perspective in terms of
upstream, internal, and downstream dimensions. Lu and Shang (2017) observe that capturing the
interactivity of complexity fully and objectively is difficult and, therefore, conceptualized SCC in
terms of multiplicity with emphasis on first-tier suppliers (horizontal and vertical complexities).
Building on these foundational precepts, we draw on the multiplicity perspective to define SCC as

the number of ties or actors and product lines associated with a firm’s supply chain network (Lu &
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Shang, 2017; Bozarth et al., 2009). Actors refer to the number of suppliers and customers (ties)
with whom a firm has a relationship while product lines refer to the number of product varieties a
firm offers to the market. Additionally, besides the easiness of measurement with such
conceptualization (Lu & Shang, 2017), opportunism, a major hazard in buyer-seller relationships,
potentially amplifies with the number of actors.

Prior research indicates that SCC induces complications and uncertainty within interfirm
exchanges (Chowdhury et al., 2019; Bode &Wagner, 2015; Bozarth et al., 2009). Opportunism and
bounded rationality are also likely to be more pronounced with SCC due to multiple actors and
interactions. From the TCE line of reasoning, SCC is a source of transaction cost in interfirm
exchanges since dealing with its associated uncertainty and opportunism (through negotiations,
contracting, and monitoring) demands more resources and efforts (Williamson, 1975). TCE argues
that formal control, with its contractual structure, represents an effective interfirm governance
mechanism that can mitigate opportunism and other hazards associated with interfirm exchanges to
facilitate coordination and improve performance (Wang et al., 2011; Wathne & Heide, 2000;
Williamson, 1985). As an administrative tool (Martinez & Jarillo, 1989), formal control drives
operational performance by specifying roles and responsibilities of parties such as delivery time,
quality standards, volume and price requirements, monitoring procedures, and sanctions for non-
compliance to regulate the behaviors of parties to exchanges (Huang et al., 2014; Wang et al.,
2011).

However, the use and functionality of formal control largely require a relatively predictable
environment where it is possible to obtain stable information to accurately assess trade-offs (Poppo
et al., 2016). In addition, because complexity-induced complications and uncertainty create
instability that is difficult for formal control to respond to (Carson, Madhok, & Wu, 2006), and also
frustrate prediction, the controlling efficacy of the latter diminishes under such conditions.
Accordingly, we contend that under conditions of high levels of SCC, increased adoption of formal

control is likely to render its instrumental benefit for enhancing operational performance less
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effective. The underlying logic is that at high levels of SCC, interfirm exchanges tend to be prone
to increased complications, uncertainty (Lu & Shang, 2017; Bozarth et al., 2009), opportunism, and
bounded rationality (Williamson, 1985). Such hazards require a rather detailed and highly complex
contract to mitigate, which will be prohibitively costly to maintain because exchange partners
would need to spend significant amount of time and resources on monitoring to ensure that the
spirit of the agreement is fulfilled (Huang et al., 2014; Dyer & Chu, 2003).

Further, rigidity is another limitation of formal control (Huang et al., 2014; Thorgren &
Wincent, 2011). In interfirm exchanges, adjustment and adaptation are critical for meeting
exchange goals since unexpected contingencies, particularly under high levels of SCC, are always a
possibility. However, as Cannon et al., (2000) argue, formal control tends to be less flexible and
limited in its capacity to respond to the degree of uncertainty and changes required under high
SCC. The provision of “good faith” in the Uniform Commercial Code (1978) for contracting
behavior underscores the insufficiency of formal contracts as control mechanisms (Cannon et al.,
2000). The resultant high cost of transaction (arising from monitoring, renegotiations, and
supervision) and the rigidity characterizing complex contracts (Huang et al., 2014) make the use of
formal control counterproductive when SCC is high, and thus potentially erode the incremental
benefits and gains accrued. In short, the lack of flexibility, and high transaction costs associated
with the increased use of formal control in responding to the exchange hazards and uncertainty
under high levels of SCC is likely to dilute its (formal control) capacity to enhance operational
performance. Thus, in the face of high levels of SCC, we expect that the direct positive effect of
formal control on operational performance is likely to be attenuated. This is broadly consistent with
prior evidence that firms may lose confidence in contracts as hazards become particularly severe
(Poppo & Zenger, 2002; Crocker & Masten, 1991), which are likely to manifest under high levels
of SCC.

Conversely, when SCC is low, the exchange environment is relatively stable and predictable

because of fewer complications and uncertainty. Such an environment provides a fit condition for
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the effective and efficient functioning of formal control in enhancing operational performance
because exchange hazards and frequent adaptation to changes are less (Poppo et al., 2016; Carson
et al., 2006; Rousseau, Sitkin, Burt, & Camerer, 1998). Consequently, under low SCC conditions,
the scope of exchange transaction and associated cost is expected to be minimal, thereby, making
the use of formal control more relevant and beneficial in driving operational performance.

Therefore, we propose that:

Hypothesis 1. Supply chain complexity negatively moderates the relationship between formal
control and operational performance, such that at higher levels of supply chain complexity,

the positive effect of formal control mechanism on operational performance is weakened.

The study further argues that the social control-operational performance link is contingent on
differences in SCC across interfirm exchanges. From the argument of relational exchange process,
social control, through relational norms and trust, can mitigate exchange hazards and inspire
commitment to improving exchange performance (Huang et al., 2014; Poppo & Zenger, 2002).
Consequently, with its relational and trust-building characteristics, social control facilitates
information sharing and allows for a greater degree of flexibility (Lu, Guo, Qian, He, & Xu, 2015;
Wang & Wei, 2007). While effective information sharing reduces information asymmetry and
encourages a culture of joint problem solving and conflict resolution within the exchange,
flexibility on the other hand allows parties to adapt to unforeseen circumstances to leverage
cooperative benefits (Poppo & Zenger, 2002). In particular, the adaptability and receptiveness of
social control to complex and uncertain environments (Poppo et al., 2016; Ivens & Blois, 2004)
make it more appropriate under conditions of high SCC. Again, by its orientation to
cooperativeness, good faith, and a sense of oneness (Poppo et al., 2016; Olander, Hurmelinna-
Laukkanen, Blomqvist, & Ritala, 2010; Cai et al., 2009), social control is further expected to
suppress opportunism, facilitate joint decision-making and problem solving through the timely flow

of information to improve visibility and predictability. This helps reduce uncertainty and minimize
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the need for rigorous negotiation, monitoring, inspection (of quality processes and standards), and
associated cost of transaction. As Adler (2001) posits, social control reduces transaction costs by
replacing contracts with ‘handshakes'.

In line with the foregoing, we posit that due to its cost efficiency as well as the inherent
flexibility and adaptive capabilities to respond to complexity-induced complications and
uncertainty, social control is likely to be more beneficial to firms’ operations when it is utilized
under the conditions of high SCC. Accordingly, we contend that at high levels of SCC, increased
adoption of social control may strengthen the positive relationship between social control and
operational performance. This contention is consistent with prior research (e.g., Poppo et al., 2016;
Rousseau et al., 1998; Crocker & Masten, 1991) that shows that the effect of relational trust on
performance is positive when market uncertainty is high, and that relational norms are required
more under conditions of increased unpredictability.

On the contrary, previous research suggests that social control is less relevant for
coordination of exchange parties when uncertainty is low (Poppo et al., 2016; Rousseau et al.,
1998). In particular, Poppo et al., (2016) find that the effect of relational trust on performance is
insignificant at low levels of market uncertainty. Thus, it can be argued that increased use of social
control may become less beneficial for operational performance when SCC is low. This contention
is in line with Rousseau et al.,’s (1998) assertion that social control is less efficacious in less
complex environments because the need for adaptability, which is an important social control
capability for facilitating coordination (Poppo et al., 2016), is less in such environments. By this
reasoning, and consistent with prior research (e.g., Poppo et al., 2016), we expect that the direct
positive effect of social control on operational performance will be dampened under conditions of
low SCC. Accordingly, we hypothesize that:

Hypothesis 2. Supply chain complexity positively moderates the relationship between social
control and operational performance, such that at high levels of supply chain complexity, the

positive effect of social control on operational performance is strengthened.
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3. Methodology

3.1. Design and Sample

In line with prior research (Poppo et al., 2016; Huang et al., 2014), we used survey research design
to collect data from organizations operating in multiple industries in a sub-Saharan African market,
Ghana. This context is relevant for the study in that opportunism, conflicts, and uncertainty, which
are major setbacks to effective collaborative efforts, are inherent aspects of interfirm exchanges in
Ghana, making such a context suitable for testing models of interfirm GMs (Amankwah-Amoah et
al., 2018; Slade Shantz, Kistruck, Pacheco, & Webb, 2020). With its fast-growing economy in the
sub-region (African Development Bank, 2018), coupled with rapid institutional and structural
changes (Parente, Rong, Geleilate, & Misati, 2019; World Bank, 2017), firms in Ghana (as with
other sub-Saharan Africa markets) face increasing levels of uncertainty and dynamism (Dadzie,
Winston, & Hinson, 2015), and a growing need to engage in interfirm exchanges. Moreover, given
that resources (e.g., financial capital) are hard to come by due to underdeveloped capital markets
and subsistent-based consumption in Ghana (Banin, Boso, Hultman, Souchon, Hughes, &
Nembkova, 2016), opportunistic behaviors are likely to be prevalent in interfirm relationships,
making GMs key for securing resources and safeguarding exchanges.

In addition, given the weak institutional structures and law enforcement conditions in sub-
Saharan Africa (Parente et al., 2019), effectuation of formal control in such an environment may be
unique and intriguing, and the use of social control as a governance tool may be prevalent.
Additionally, the socio-cultural condition in this society places greater emphasis on
interdependency and communality (Slade Shantz et al., 2020), making social control relevant in
interfirm relationship management. Furthermore, Ghana remains the easiest place to do business in
West Africa Sub-region (African Development Bank Group, 2020) and operates an open market
economy that has led to an increased presence of privately owned businesses (Boso, Donbesuur,
Bendega, Annan, & Adeola, 2017; Adomako, Danso, & Ofori Damoah, 2016) and foreign direct

investments in that country. Importantly, the Ghanaian context shares many characteristics with
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other developing economies (Boso et al., 2013; Acquaah, 2007), and therefore, provides a viable
context to research interfirm alliance governance from a developing economy perspective.

The study’s sample was drawn from a database of privately owned firms provided by the
Ghana Statistical Service. The database contained names, addresses, and telephone numbers of
senior company executives. The firms in the database were screened to ensure that the following
study criteria are met: (1) that the firms are owned and controlled by private individuals with
majority ownership; (2) that the firms have been operating in this sub-Sahara African country for at
least three years; and (3) that the firms employ a minimum of five full-time staff. Consistent with
prior research (Adomako, Opoku, & Frimpong, 2018; Boso, Cadogan, & Story, 2013), we relied on
key informants in each firm to obtain data. Typical respondents included Chief Executive Officers
(15%), General Managers (21%), and Operations Managers (62%). Seventy-eight percent of the
respondents had either a bachelor's degree or postgraduate degree qualification. On average, the
respondents had seven years of managerial experience (standard deviation = 4.87).

In all, 655 firms were randomly selected. The firms were contacted via telephone to obtain
their consent for participation in the study. Subsequently, an introductory letter explaining the
research objectives and assuring confidentiality was sent to these firms. A total of 362 of the firms
contacted provided data for the study. Analysis of the initial data for incompleteness/missing data
resulted in retaining 331 responses, representing an effective response rate of 50.53%. The study
finds that 16.30% of the firms operate in the manufacturing industry while the remaining are
service-based firms, which is reflective of the distribution of businesses in Ghana (Ghana Statistical
Service, 2016). On average, a typical firm had operated for 12.60 years (standard deviation = 8.28)

and had 55 full-time employees (standard deviation = 9.00).
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3.2. Measures

3.2.1. Substantive Variables

Multi-item measures were developed based on existing scales identified in the literature. Where
necessary, measures were adapted to reflect the key informants’ understanding. Details of the items
used to operationalize the constructs are reported in Table 1.

Operational performance was operationalized as the effectiveness of an organization in
achieving its strategic goals in terms of its responsiveness to customer needs, reduction in lead time
and time to market, improvement in processes, and on-time delivery of goods and services. Specific
measures were adapted from Flynn, Huo, and Zhao (2010) and Panayides and Lun (2009). The
items were captured on a 7-point Likert scale ranging from “1 (very dissatisfied)” to “7 (very
satisfied)”. Governance mechanisms was operationalized to comprise formal control and social
control, and were adapted from Huang et al., (2014), Cai et al., (2009), and Homburg, Cannon,
Krohmer, and Kiedaisch (2009). The items were anchored on a 7-point Likert scale ranging from
“1 (not at all)” to “7 (extreme extent)”. Supply chain complexity has been measured in a variety of
ways in prior research: not only do different measurement items exist but also while some studies
utilize psychometric scales (Chowdhury et al., 2019), others rely on objective scales, or both
(Bozarth et al., 2009). This study follows a psychometric measurement approach by adapting three
indicators from Bozarth et al., (2009): (1) number of customers served, (2) number of suppliers,
and (3) number of product/service models produced outside the firm. The items were anchored on a
7-point rating scale ranging from “extremely low =1 to “extremely high = 7”. We validated this
data using objective indicators. We conducted follow-up interviews with 121 out of the 331
respondents, via telephone calls. The respondents were asked to indicate the (1) number of different
key customer groups their firms have served in the last three years (mean =5.01; SD =2.13), (2)
number of customer relationships their firms have actively managed in the last three years (21.45;
SD = 6.45), (3) number of different supplier groups their firms have sourced inputs from in the last

three years (mean = 2.56; SD = 1.45), (4) number of key supplier relationships that their firms have
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actively managed in the last three years (mean = 4.74; SD = 3.164), and (5) number of unique
products/services that their firms have offered in the last three years (mean = 3.87; SD = 1.96).
Analysis of the data shows a high correlation between the two measurement approaches: r = .86; p
<.01, suggesting a high degree of similarity between the two approaches to measuring supply chain
complexity.

3.2.2. Control variables

Several variables were included as covariates in the analysis of the conceptual model. As indicated
in prior studies (Narayanan & Narasimhan, 2014; Cao & Zhang, 2011; Hoetker & Mellewigt,
2009), relationship-specific investment and incentive alignment may affect GMs and operational
performance. Accordingly, we controlled for these variables to partial out their potential effects on
operational performance. Measures for both relationship-specific investment and incentive
alignment were taken from Hoetker and Mellewigt (2009) and Cao and Zhang (2011) respectively.
Both relationship-specific investment and incentive alignment were captured on a 7-point rating
scale ranging from “1 (extremely low)” to “7 (extremely high)” and “1 (strongly disagree)” to “7
(strongly agree)” respectively. In addition, we controlled for the potential effects of firm industry
(service = 1; manufacturing = 0), firm age (natural log of the total number of years in business), and

firm size (natural log of the total number of full-time employees) (Huang et al., 2014).
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Table 1: Validity and Reliability Results

Standardized

Measures . T-values
Loadings

Formal control (CR = .85, AVE = .59, CA = .85)

My organization ensures specific, well-designed agreements with its business 74 Fixed

partners

My organization ensures formal agreements that detail the obligations of all parties .76 12.87

My organization ensures formally agreed set of rules to monitor our partner’s

actions' - o

My organization ensures compliance with contractual terms and conditions .81 13.51

My organization makes reference to contracts to settle differences of opinion .76 12.84

Social control (CR = .84, AVE = .52, CA = .84)

My organization ensures trust building with its business partners 74 Fixed
My organization ensures team building with its business partners 73 12.29
My organization engages in joint planning with its business partners .69 11.54
My organization engages in joint workshop /meetings with its business partners 72 12.11
My organization arranges social events with its business partners 71 11.92

Supply chain complexity (CR = .82, AVE = .60, CA =.82)

The number of customers your organization serves 77 Fixed
The number of suppliers your organization deals with .84 12.79
The number of product/service models produced outside your organization 72 12.03

Relationship-specific investment (CR = .87, AVE = .58, CA = .87)

Knowledge about marketing and sales know-how 75 Fixed
Knowledge about business planning and development networks .82 14.26
Knowledge about business operations 74 13.02
Knowledge about information and technology development 71 12.36
Knowledge about customer care .78 13.62

Incentive alignment (CR = .84, AVE = .58, CA = .84)

My organization and its business partners evaluate each other’s performance 75 Fixed
My organization and its business partners share costs together .82 14.26
My organization and its business partners share benefits together .74 13.02
My organization and its business partners share risks that occur together 71 12.36

The incentive for my organization commensurate with our investment and risks' — —

Operational performance (CR = .81, AVE = .51, CA = .81)

Responsiveness to customer needs 72 Fixed
Reduction in lead time 71 11.10
Reduction in time-to-market! — —

Process improvement 73 11.30
On-time deliveries .70 10.94

Note: CR = composite reliability, AVE = average variance extracted, CA = Cronbach’s alpha; ! = failed in the CFA

3.3. Reliability and Validity Assessment

We assessed the validity and reliability of the scales using confirmatory factor analysis (CFA) in
LISREL 8.5. A model purification process (via assessment of the modification indices [Hair, Black,

Babin, & Anderson, 2014]) resulted in dropping one item each in the scales measuring formal
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control, incentive alignment, and operational performance. The final six-factor CFA model fitted
the data well: ¥>=286.91, DF = 260, y*/DF = 1.10, p = .12, RMSEA = .02, NNFI = .99, CFI = .99,
SRMR = .04 (Hair et al., 2014). Table 1 presents the factor loadings and their associated t-values,
alongside the composite reliability (CR), average variance extracted (AVE), and the Cronbach’s
alpha values. All loadings were above .60 and were significant at 1%. Additionally, the CR, AVE,
and CA values were above their minimum thresholds of .60, .50, and .70 respectively (Hair et al.,
2014; Bagozzi & Yi, 2012). These results demonstrate convergence validity and internal
consistency of the scales. Also, the AVE values were greater than the shared variances between the

scales, indicating that each scale demonstrates discriminant validity (Hair et al., 2014).

3.4. Common Method Bias Assessment

We performed two statistical tests to further rule out any existence of common method bias in the
data. First, we used Harman’s single factor technique to determine whether or not a single-factor
fits the data (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Accordingly, we tested three
competing CFA models: method-only, trait-only, and method and trait. In the method-only model,
we linked all the items in the study onto a single latent construct, and as expected, the model fit was
poor: y>=3962.18, DF =350, y*/DF = 11.32, p =.000, RMSEA = .18, NNFI = .33, CFI = .38,
SRMR = .14. Trait-only model was estimated by linking each item to its hypothesized latent
construct, and a good model fit was obtained: y*>= 378.50, DF = 335, y*>/DF = 1.13, p = .05,
RMSEA = .02, NNFI = .98, CFI = .99, SRMR = .04. We then estimated a method and trait model
in which single factor linking all the items in the trait-only model, also provided a marginal
improvement in model fit indices over that of the trait-only model: ¥* = 318.60, DF = 301, y*/DF =
1.06, p=.23, RMSEA = .01, NNFI =.99, CFI = .99, SRMR = .04. Second, in drawing insights
from Lindell and Witney (2001), we further examined common method bias using the marker
variable approach. The smallest positive correlation between the study variables (i.e., r = .03) was
used as a proxy for common method variance (CMV) (Malhotra, Kim, & Patil, 2006). As reported

in Table 2, the CMV-adjustment did not change the sign and significance level of any of the
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Table 2: Descriptive Statistics and Correlation Results

Variables 1 2 3 4 5 6 7 8 9
1. Operational performance 30" 26" 13" 127 28" .07 .04 -.06
2. Formal control 32" A1 .00 15 30" 21 .02 -.05
3. Social control 28" 43" 147 147 20" .05 .06 -.01
4. Supply chain complexity 15" .03 A7 -.04 22" -.02 .06 -.00
5. Incentive alignment A5 18 16" -.01 .07 .03 -.03 .06
6. Relationship specific investment 30" 32" 22" 24" .10 16™ .10 -.13"
7. Firm size (log) .10 23" .07 .01 .06 18" 33" -23"
8. Firm age (log) .07 .05 .09 .09 .00 127 35 -27
9. Firm industry (service = 1) -.03 -.01 .03 .03 .09 -.10 -19" -23"

Mean 5.06 5.02 4.88 5.10 4.29 5.11 3.33 2.40 .84

Standard deviation .86 .98 .96 1.09 1.09 78 1.06 .55 37

Notes:

1. Correlations below the principal diagonal are before the common method variance (CMV)-adjustment.
2. CMV-adjusted correlations are reported above the principal diagonal. “p < .05 (two-tailed test). “p < .01 (two-tailed test).

3. N=331
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correlations between the study variables, suggesting that method bias was not an issue in the data

used in this study. These findings suggest that a single factor does not explain variances in the data.

4. Structural Model Estimation and Results

In following Baron and Kenny’s (1986) recommendation and prior research (e.g., Poppo et al.,
2016), we used the multiplicative approach to test the interaction effects of SCC, as SCC is
captured as a continuous variable. This approach helps control for the main effect of SCC on
operational performance. To address multicollinearity issues resulting from the use of
multiplicative terms, the variables involved in the creation of the interaction terms were
orthogonalized using the residual centering method (Little, Bovaird, & Widaman, 2006). We
implemented the analysis using a covariance-based structural equation modeling in LISREL 8.50,
which allowed us to simultaneously and hierarchically estimate the effects of the control variables,
main effect variables, and interaction effect variable while taking into account measurement error

(Hair et al., 2014). Subsequently, three nested models were estimated as follows:

Model 1: Control Effects Model:

OP =RSI+IA + FS + FA + FI+ 0*FC + 0*SC + 0*SCC + 0*FCxSCC+ 0*SCxSCC (1)
Model 2: Main Effects Model:

OP =RSI+IA +FS+FA +FI+FC + SC+ SCC + 0*(FCxSCC) + 0*(SCxSCC) (2)
Model 3: Interaction Effects Model:

OP =RSI+IA +FS + FA + FI+ FC + SC + SCC + FCxSCC+ SCxSCC 3)

Where OP = operational performance, RSI = relationship-specific investment, IA = incentive
alignment, FS = firm size; FA = firm age; FI = firm industry (service =1), FC = formal control, SC
= social control, SCC = supply chain complexity, FCxSCC = interaction between formal control
and supply chain complexity, SCxSCC = interaction between social control and supply chain

complexity.
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The model fit indices and parameter estimates are reported in Table 3. The results show that all the
three models fit the data well. In particular, Model 1 explains 13.10% variance in operational
performance, and shows that relationship-specific investment ( = .30, t = 4.43) and incentive
alignment (B = .17, t = 2.57) have significant positive associations with operational performance.
Model 2 significantly improved the explanatory power of Model 1 by 9.80%, given Ay* =23.96, df
=3, p <.01. Model 2 further reveals that formal control has a positive significant association with
operational performance (B = .25, t =2.99) and that of social control (B =.14,t=1.84). SCC (B =
.11, t=1.43) is not significantly related operational performance. Additionally, the results show
that Model 3 significantly fits the data better than Model 2, given a significant change in y?> = 23.43,
df =2, p <.01; and AR? = 6.40%. Furthermore, the results indicate that increases in SCC and
higher levels of formal control are associated with decreases in operational performance. This is
demonstrated by the negative coefficient of the interaction between formal control and SCC (f = -
.16, t=-2.66). This provides support for H1, which argues that at high levels of SCC, the effect of
formal control on operational performance is weakened. Additionally, the results indicate that SCC
positively moderates the effect of social control on operational performance (f =.27, t = 4.50); thus
providing support for H2 which stated that the positive effect of social control on operational
performance is strengthened at higher levels of SCC. As displayed in Figure 2 and Figure 3, the
results indicate that formal control and social control have stronger positive effects on operational

performance at low levels and high levels of SCC respectively.
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Table 3: Results of Hypothesis Tests

Independent variables Standardized parameters (t-values)

Model 1 Model 2 Model 3

Control effect paths:

Relationship specific investment .30(4.43) .15(2.07) 12(1.73)
Incentive alignment 17(2.57) .09(1.43) .05(.86)
Firm size .06(.92) .00(.06) -.00(-.06)
Firm age .02(.38) .02(.26) .04(.67)
Firm industry (service =1) .00(.05) -.02(-.37) .00(.07)

Main effect paths

Formal control (FC) .25(2.99) .22(2.70)
Social control (SC) .14(1.84) 17(2.17)
Supply chain complexity 11(1.43) 11(1.57)
(SCC)

Interaction effect paths (hypothesized)
H1: FC x SCC -.16(-2.66)
H2: SC x SCC .27(4.50)

Goodness of fit indices:

*/DF 430.21/360 =1.20 406.25/357=1.14 382.82/355=1.08

Ay*(DF) — 23.96(3)" 23.43(2)"

RMSEA .02 .02 .02

NNFI 97 .98 .99

CFI 97 98 .99

SRMR .05 .04 .04

p-value .01 .04 15

R? 13.10% 22.90% 29.30%

AR? — 9.80% 6.40%
Notes:

e C(ritical values for hypothesized paths = 1.645 (5%, one tailed test).
Non-hypothesized paths are evaluated at 1.96 (5%, two-tailed test).
N =331.
p<.0l.
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Figure 3: Interaction effect of social control with supply chain complexity.

5. Discussions and Implications

The purpose of the study is to explain the moderating role of SCC in the GMs-operational
performance relationship. The theoretical and managerial implications of the findings are presented

next.
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5.1. Theoretical Implications

While interfirm governance literature argues in favor of formal control and social control as
appropriate mechanisms for dealing with buyer-seller relationship problems such as uncertainty and
opportunism (Huang et al., 2014; Wang et al., 2011), relatively little is known about the potential
contingency role of SCC in the analysis of the GMs-performance link. This study draws on TCE to
argue that increases in SCC weaken the effect of formal control mechanism while at the same time
strengthening the effect of social control mechanism on operational performance. Thus, a major
contribution from this study is its ability to account for the conditioning roles of SCC in the
interfirm GMs—operational performance relationship.

Consistent with the study's predictions, findings from this study show different effects of
formal control and social control mechanisms on operational performance at varying levels of SCC.
Specifically, the findings show that at high levels of SCC, increases in the use of formal control are
associated with a decline in operational performance, implying that under such conditions, the
incremental benefit of formal control for driving operational performance is attenuated as SCC
increases in magnitude. The underlying theoretical logic is that as interfirm relationship networks
increase in complexity in terms of the number of ties and variety of products, and uncertainty
amplifies, the controlling capacity of formal control declines as a result of its rigid nature. In
addition, the scope of monitoring and supervision of contract executions, and associated cost of
transaction increase (Wang et al., 2011), making an increased use of formal control less productive
when SCC is high. In other words, formal control may boost operational performance particularly
under conditions of low levels of SCC where the buyer-seller relationship context is more
predictable and less complicated. This corroborates the notion that formal control is limited in its
capacity to respond to uncertainty situations within interfirm exchanges (Cannon et al., 2000).

The results further show that, contrary to formal control, an increase in social control is
associated with increases in operational performance at high levels of SCC. In particular, due to its

self-enforcing and adaptive properties (Wang et al., 2011; Dyer & Singh, 1998), social control
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becomes more efficient in enhancing operational performance when levels of SCC is high as it
(social control ) allows exchange partners to leverage greater flexibility for adaptation to the
uncertainty and complications associated with greater SCC. This is consistent with Poppo et al.’s
(2016) findings that the effect of calculative trust on performance is stronger when market
uncertainty is lower while relational trust tends to drive performance under conditions of increased
market uncertainty.

Theoretically, the study provides a more nuanced picture regarding the GMs-operational
performance relationship by showing that the level of SCC associated with interfirm exchanges is
key in determining the benefits of both formal control and social control in driving operational
performance. Thus, the direct positive effects of formal control and social control on operational
performance are dependent on how these control mechanisms are aligned with levels of SCC
characterizing interfirm relationships.

5.2. Managerial Implications

The study informs managers that their firms are part of a broader network of inter-organizations
that focus on delivering value to customers. While SCC is an inherent part of interfirm relationships
(Christopher, 2012), how it influences GMs-operational performance relationship varies with
different forms of GMs. As the results indicate, formal control proves more effective when the
degree of SCC is low. This is because formal control thrives under relatively stable and predictable
environments (Poppo et al., 2016). Additionally, using formal control as a mechanism to manage
interfirm exchange hazards under high levels of complexity is likely to result in rather detailed and
complex contractual arrangements that may be prohibitively costly to maintain, and merely
“ritualize” the interfirm exchange governance process. The resultant high transaction cost
characterizing the overutilization of formal control under such conditions undercuts its efficiency

and performance-enhancing qualities.

On the other hand, since social control is flexible and allows for swift adaptation to

uncertainties (Wang & Wei, 2007), it tends to be more efficient in driving operational performance
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under conditions of high SCC. Thus, practically, our study suggests that different levels of SCC
contribute differently to the relationship between different aspects of GMs and operational
performance. Therefore, in making decisions regarding the use and configuration of GMs to
manage buyer-seller relationships, managers should consider the degree of SCC characterizing their
interfirm relationship networks and make an appropriate alignment to leverage resources from

interfirm exchanges and extract superior operational performance.

5.3. Limitations and Avenues for Future Research

As with any research, the study’s findings should be evaluated in light of some limitations, which
are discussed to provide avenues for further research. First, the study relied on cross-sectional data
to estimate the research model. While cross-sectional data are sufficient for explanatory research
and are regularly used in governance research (Poppo et al., 2016; Huang et al., 2014), reliance on
longitudinal data would have yielded results from which strong causal inferences could be made.
Thus, while the current research has provided insights on how formal and social controls are related
to operational performance under varying conditions of SCC, a viable avenue for future research is

to use longitudinal research design to provide causal inferences on the relationships.

Second, the study conceptualized SCC in terms of the number of supply chain actors and products a
focal firm manages. While this approach is in line with prior research (e.g., Lu & Shang, 2017;
Bozarth et al., 2009), it ignores the degree of depth and interactivity aspects of SCC. Additional
research is, therefore, needed to comprehensively conceptualize and operationalize the SCC

construct from a broader perspective.

Third, the research was undertaken in a sub-Sahara African market, Ghana, with a high degree of
institutional fluidity and uncertainty impacting on the variety of inter-organizational relationship
forms and governance (Slade Shantz et al., 2020; Parente et al., 2019). While Ghana shares many
characteristics with other developing economy countries and, therefore, offers a rich context to test

our model from a developing economy perspective (Boso et al., 2013; Acquaah, 2007), other
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developing countries may possess unique and varied contextual elements that allow for additional
insights and theory development. Accordingly, we suggest that our model is extended to other
markets by comparing data across a range of developing and developed economies for additional
insight. For example, which GM would be ideal for organizations competing in institutionally
developed versus institutionally developing markets? This may be a question that may motivate

future research efforts.

6. Conclusion

On the premise that SCC has not been given sufficient scholarly attention in the analysis of GMs—
performance nexus, this study examined how SCC moderates the extent to which formal and social
controls become more or less instrumental in deriving operational performance. Based on the
empirical results, we conclude that whereas the positive relationship between formal control and
operational performance is strengthened at low levels of SCC, the instrumental benefit of social
control for enhancing operational performance becomes salient at high levels of SCC. Thus, the
findings shed insight on how the operational performance consequences of formal control and

social control mechanisms vary under differing levels of SCC.
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