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Abstract 
 
The increasing complexity in the supply chains (SC) has adverse consequences for businesses. 
The extant literature is limited in explaining the ways firms in developing economies facing 
supply chain complexities (SCC), both structural and dynamic, organize themselves to improve 
firm performance. We adopted SC ambidexterity as a dynamic capability to investigate its 
influence on the SCC – firm performance. Using empirical data from Pakistan, we employed 
SEM to evaluate the hypothesis. The outcomes of this study imply that businesses in dynamic 
settings learn from their experiences and build dynamic capabilities to adapt to the external 
shocks inherited in complex supply networks. 
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Introduction 
 
Supply chains have become incredibly complex as a result of growing globalization, higher 
customer demands, diverse product portfolio, and a multitude of other challenges. The degree 
to which an organization's supply chain comprises many participants, either upstream or 
downstream, that interact in unanticipated ways is known as supply chain complexity (SCC) 
(Bode & Wagner, 2015). Despite growth in research, SCC remains an elusive construct with 
multiple operationalizations in the extant literature. The literature debates different forms of 
SCC such as structural supply chain complexity (SSCC) and dynamic supply chain complexity 
(DSCC). Hence, the performance implications of SCC are inconclusive in different contexts 
(Ates et al., 2021).  
      Global corporations have established operations in both emerging and developing nations, 
with growing contributions to regional and global economies. The recent disruptive events, 
COVID-19, and the Suez Canal blockade, are an example that how structurally complex and 
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diverse supply chains (SC) have significantly disrupted operations globally. This indicates that 
conventional supply chain disruption mitigation capabilities are not sufficient enough to avoid 
and manage the disruptive impact of catastrophic events in complex supply network structures. 
Therefore, this creates enormous pressure on supply chains. Amid disruptive events and 
complex SC operations, firms may need to (i) exploit their existing resources to build new SC 
competencies and (ii) explore new SC solutions to yield performance benefits (Kristal et al., 
2010). Achieving these twin goals within the SC network is known as supply chain 
ambidexterity. Research suggests that to survive in the dynamic markets and remain 
competitive, firms need to adopt both exploitation and exploration practices simultaneously 
(Aslam et al., 2018). Researchers also argue that preferring one over the other could have 
detrimental effects on firm performance, whereas another school of thought stresses adopting 
dual strategies by nurturing the ambidexterity approach (Wamba et al., 2020). Owing to the 
paradoxical tensions around ‘exploitation and exploration’ in SC ambidexterity relationship, 
and ever-increasing SCC and interactions of firms in complex supply networks, the extant 
literature necessitate theory-driven quantitative empirical investigation. 
      The lack of empirical evidence on the topic could muddle the firms while deploying the 
key resources to deal with SCC, specifically, the firms in developing economies are already 
resource constrained. As such, this research addresses the knowledge gap in the literature 
undertaking the context of a developing economy. We aim to see how two distinct forms of 
SCC influence firm operational performance, and if and how SC ambidexterity (i.e., 
exploration and exploitation) impact the nexus between SCC and  firm operational performance 
 
Theoretical background and hypothesis 
Supply chain complexity 
Many firms' profitability is being harmed by complexity, and companies must strive to 
minimize complexity if they are to survive and prosper in the long run (Gilmore, 2008). Market 
instability, shorter product lifecycle, hyper-consumerism, geopolitical affairs and fast 
technological advancement are a few of the factors contributing to SCC (Iftikhar et al., 2022; 
Wiengarten et al., 2017). Given complex adaptive systems (Choi et al., 2001), SCC can be 
operationalised as structural complexity, i.e., multiple nodes in a supply chain, including 
upstream and downstream sides; and, dynamic complexity, i.e., a complex and dynamic system 
of interactions among actors of a network. The extant literature has identified various 
dimensions of SCC and examined their positive and negative interactions with different firm 
performance dimensions (Ates et al., 2021). For example, researchers examined the negative 
impact of structural and dynamic complexity on operational performance (Salvador et al., 
2002); delivery performance (Vachon and Klassen, 2002); manufacturing plant performance 
(Bozarth et al., 2009); market and financial performance (Vanpoucke et al., 2014); supply 
network performance (Giannoccaro et al., 2018). Whilst most research has addressed the 
negative consequences of SCC; few have operationalized it as a potential driver of positive 
change for firm competitiveness and performance (Aitken et al., 2016; Menezes et al., 2021). 
Few emerging economies, for example, account for half of the global output, making them a 
key element of today's dynamic environment, with its globalised and complicated supply 
networks. Though any disruptive event has the potential to spread throughout the supply chain, 
firms in that region gain experience from previous disruptions, which can lead to increased 
awareness, learning, and recognition of potential disruptions, allowing them to cope with the 
next disruption better than the competition. The extant literature however has missed the 
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opportunity to determine whether and how the presence of SCC in a dynamic business 
landscape triggers or drives firms towards heightened operational performance. As a result, 
this study will pave the way for a better understanding of how businesses survive and adapt in 
the face of complex and global SC. 
 
Dynamic Capability  
Recent events, such as the COVID-19 pandemic, a computer chip factory fire in Japan, Brexit, 
the Suez Canal Blockade, and others, have wreaked havoc on the global SC. Since global firms 
are structurally diverse and interact frequently with other stakeholders, the advent of 
disruptions could have a multifarious impact on SC processes. Hence, the situation demands 
firms must adapt capabilities and competencies to remain competitive in the market. The extant 
literature suggests adopting dynamic capability (DC) as a suitable lens for integrating resources 
and deploying capabilities to deal with external shocks or risks caused due to the complex SC 
(Ali et al., 2022). The DC posits that firms in the wake of an uncertain environment develop 
dynamic capabilities to enhance firm competitiveness (Teece, 1997). The researchers in the SC 
domain have utilized the DC at the nexus of uncertain business environment/environmental 
dynamism and a firm’s competitiveness (El Baz & Ruel, 2021). In this research, based on 
O’Reilly and Tushman's (2007) framework we have considered supply chain ambidexterity 
(SCA) as a DC. SCA should be viewed as an adaptive process since it refers to a firm's capacity 
to successfully employ existing resources while simultaneously exploring new technologies 
and markets in order to capitalize on both existing and new opportunities.  
 
Structural SC complexity and firm operational performance 
One of the established dimensions of SCC is structural complexity, which is also called static 
or detail complexity. It arises as a result of the existence of multiple components or 
subcomponents in the system (Bode and Wagner, 2015). The factors that contribute to the 
structural complexity in an SC are, the number of players in the network, the number of tiers 
or products in a system, as well as the geographical dispersion (Bozarth et al., 2009). Based on 
the Ates et al. (2021) framework this study has measured structural complexity from upstream 
(supply base) and downstream (internal customer base) perspectives.  
      Earlier studies examined the impact of structural complexity on firm performance. For 
example, Bozarth et al. (2009) investigated the negative impact of structural complexity 
(upstream and downstream) on manufacturing plant performance, and Heim et al. (2014) 
examined the negative impact of structural complexity (product complexity) on the delivery 
performance. Also, Chand et al. (2022) found a negative relationship between structural 
complexity (upstream) and SC performance. Contrary to this view, very few researchers 
advocated the positive association of structural complexity in improving firm operational 
performance. For example, Craighead et al. (2007) examined both positive and negative effects 
of SCC on performance and resilience. Similarly, Aitken et al. (2016) argued that SCC is 
considered necessary if it is aligned with the organization’s strategy and promotes business 
success. Serdarasan (2003) in her review identifies several key mechanisms firms adopt from 
process automation to forming a relationship with key suppliers to deal with SCC for continued 
firm performance. Similarly, Birkie et al. (2017) investigated that structural complexity in SC 
reflects positive improvements in performance after disruption recovery.   
     The COVID-19 pandemic brought issues related to the production halt, transportation, 
demand, etc., globally to the firms that were structurally diverse and significantly impacted 
their operational performance (Ali et al., 2022). The associated uncertainty and risk with 
structural complexity are an inevitable reality, therefore, following the COVID-19 shocks 
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progressive firms develop a set of DCs to maintain their operational performance. According 
to the DC theory, firms adapt to new practices in a dynamic environment (Teece, 2007). 
Similarly, it could be argued that in a structurally diverse SC, from upstream to downstream, 
firms work closely with their key stakeholders to understand well their market and adapt 
accordingly to achieve their objectives (Christopher and Peck, 2004). This situation enables 
the firms to reconfigure the resources and capabilities of their key stakeholders to manage the 
uncertainty in the structurally diverse supply network (Lau et al., 2010). This discussion led us 
to hypothesize as follows: 
 
H1: The structural SC complexity positively influences firm operational performance. 

Dynamic SC complexity and firm operational performance 
The extant literature has examined the dynamic SC complexity to a lesser extent than structural 
SC complexity (Ates et al., 2021). This study has examined dynamic SC complexity from 
delivery complexity and product complexity. The dynamic SC complexity arises due to the 
interactions between the components or factors in the system, hence, can impact the system 
performance.  
     Earlier studies argue that dynamic SC complexity may lead to a reduced level of integration 
and collaboration among the SC actors, which affects the responsiveness capabilities of SCs 
(Bozarth et al., 2009; Sheffi and Rice, 2005). Further, Cheng et al. (2014) discuss that managing 
a large number of interactions among the SC actors is a difficult task and may hamper 
performance. In terms of the effects of replenishment lead times, the extant literature has mixed 
findings. According to Chang and Lin (2019), proponents of shorter lead times believe that 
faster order replenishment leads to reduced reliance on maintaining extra inventory capacity to 
deal with unexpected scenarios. Because shorter lead time enables the firm to better deal with 
customer demand variability, hence less incentive for firms to carry extra inventory (Finke et 
al., 2012). However, firms with low buffer inventories would be severely impacted by any 
supply disruptions. On the contrary, firms with longer lead times tend to maintain extra 
inventories to offset the severity of the initial disruption and improved business performance. 
Another contributing element to dynamic SC complexity is product diversity and demand 
variability from customers. The extant literature has stated strategies which could be adopted 
to respond to demand variability at short notice. For example, Mason et al. (2007) mentioned 
that firms rely on sourcing intermediaries to switch their supply sources as a response to 
demand volatility at a short notice. Similarly, when organizations need to respond to quick 
changes in the demand due to product diversity, they seek flexibility outside their network 
instead of relying on their current SC partners for better operational performance (Iftikhar et 
al., 2022). This represents multiple sourcing strategies, which is a contingency strategy firms 
adopt to sustain business operations. Firms also build new competencies in a dynamic 
environment, such as alternate supply routes or delivery schedule adjustments, developing 
domestic suppliers, and using omnichannel (Ali et al., 2022). Correspondingly, we posit that 
dynamic complexities in SCs would positively influence firms in developing economies. 
Therefore, we hypothesize that:  

H2: The dynamic SC complexity positively influences firm operational performance. 
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Moderating role of SC ambidexterity 
SC ambidexterity is defined as the ability to exploit existing resources and opportunities while 
also exploring new opportunities that will assist the firm to enhance its business performance 
(Wamba et al., 2020). Organizations must integrate conflicting demands to exist in a dynamic 
environment, particularly in developing countries. According to the research, these demands 
relate to balancing efficiency in exploiting the current resources and competencies with 
exploring new possibilities and competencies through the search process. (He and Wong, 
2004).  
     The number of studies on SC ambidexterity has used statistical validation and case studies 
to examine the tensions around exploitation and exploration practices (Kristal et al., 2010; Patel 
et al., 2012; Blome et al., 2013; Lee and Rha, 2016; Aslam et al., 2018). These studies examined 
the ambidextrous SC strategy on the intersection of competitive capabilities and business 
performance (Kristal et al., 2010); operational ambidexterity with manufacturing flexibility and 
firm performance (Patel et al., 2012); ambidextrous governance influencing innovation and 
cost performance (Blome et al., 2013); ambidextrous SC as a dynamic capability improve 
resilience (Lee and Rha, 2016); dynamic SC capabilities in ambidextrous SCs (Aslam et al., 
2018). However, few of the studies on SC ambidexterity also highlighted contradictory views, 
for instance, Partanen et al. (2020) examined that SC ambidexterity decreases the firm 
performance of SME manufacturers, particularly due to the resource scarcity. Firms in 
developing countries may face resource constraints as compared to their counterparts in 
developed nations, therefore they may find it challenging to pursue SC ambidexterity to counter 
the structural and dynamic SC complexities. However, exploitation practices in ambidexterity 
are more focused on improving short term performance through cost efficiency and operational 
reliability, whereas exploration practices intend to enhance the firm’s adaptability competency 
and hence sustain the firm performance through deploying innovative technologies or 
developing relationships with key suppliers (Ojha et al., 2018). Therefore, we posit that under 
structural and dynamic SC complexities, firm maximize their use of exploitation and 
exploration practices which leads to long term performance improvement and facilitate the 
firm’s survival in a dynamic environment. Based on the literature reviewed, we hypothesize 
that: 
 
H3: The SC ambidexterity (exploitation and exploration practices) positively moderates the 
relationship between (a) structural SC complexity and the firm’s operational performance; and 
(b) Dynamic SC complexity and the firm’s operational performance. 
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Figure 1 – Research framework 

 
Research Methodology 
To verify the research framework (figure 1) and the proposed hypothesis, quantitative data 
were collected through a large-scale survey involving senior managers of firms from an 
emerging country i.e., Pakistan. As stated in the introduction, developing economies are more 
prone to SC failures and adversity, which increases the risks that businesses are likely to face, 
highlighting the need to study SC ambidexterity as a dynamic capability on the nexus of SCC 
and firm performance. Most of the research on SC ambidexterity is conducted in developed 
countries, however, developing economies attracted limited attention. Therefore, in this 
context, studies on SC ambidexterity and SCC becomes more relevant.  

The target population in this survey were full-time professionals who possess significant 
years of experience in the SC division. Participants in this survey belong to various firms 
(manufacturing and service sectors) in the Pakistani region.  
The participants were approached by sending email invitations and the LinkedIn network. In 
total 3100 invitations were sent to the potential respondents, and data was gathered between 
March 2021 and August 2021. The final dataset has 243 usable responses, representing a 12.7% 
response rate.  
      We use established scales in the literature for the proposed constructs. Variables are 
measured through a 5 – point Likert scale. In all the scales, minor modifications were made 
based on the feedback from the pre-test run to improve the model performance.  This research 
study has two independent variables, i.e., structural SC complexity and dynamic SC complexity 
and one dependent variable, i.e., firm operational performance. The SC ambidexterity 
(exploitations and exploration) was taken as a moderating variable.  
      The construct structural SC complexity examines the upstream and downstream 
complexity. Whereas the dynamic SC complexity measures the delivery complexity and 
product diversity along with demand variability. Their latent items were adopted from Bozarth 
et al., (2009), Brandon Jones et al. (2015), and Chowdhury et al., (2019). The SC ambidexterity 
construct includes exploitation and exploration practices and was adopted from Partanen et al. 
(2020). The dependent variable firm operational performance construct was adopted from 
Chowdhury et al. (2014).  
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Findings 
To test the measurement model, we performed the CB-SEM test on AMOS 26. The results 
suggested acceptable model fit indices (Hair et al., 2010) including x2/df = 2.420, CFI = 0.915, 
NFI = 0.944, IFI = 0.913, TLI = 0.934, RMSEA = 0.029, RMR = 0.048, p < 0.001. The direct 
path from SSCC to FOP is positive but non-significant (β = 0.226, p>0.05); therefore, H1 is 
not supported. Whereas the direct path from DSCC to FOP is positive and significant (β = 
0.422, p<0.05), thus H2 is supported. Then, the moderating effect of SC ambidexterity on the 
relationship between SSCC & FOP is positive and significant (H3a- β = 0.132, p<0.05); SC 
ambidexterity on the relationship between DSCC & FOP is also positive and significant (H3b 
- β = 0.317, p>0.001), thus H3(a) and (b) are supported.  
 
Conclusion 
Several novel implications are offered by this study. This study demonstrates results from a 
developing economy, where SCC are an inevitable reality due to their significant role in global 
markets. This study was intended to understand to what extent firms in the developing economy 
representing a dynamic environment re-organize themselves despite the SCC. We found that 
structural SC complexity has an insignificant relationship with the firm operational 
performance, however dynamic SC complexity does positively influence firm operational 
performance. This is in contrast with earlier studies where dynamic complexity has a 
detrimental effect on firm performance (Ates et al., 2021). Our results are congruent to Ali et 
al., 2022) that in a dynamic environment progressive firms learn from their past experiences 
and high impact disruptions trigger firms to build dynamic capabilities and hence enhance the 
firm’s competitiveness. The potential moderating role of SC ambidexterity is also examined, 
and it positively moderates the link between two distinct forms of SCC and the firm’s 
operational performance. The positive moderating role of SC ambidexterity may help the 
managers consider making investments in innovative technologies to anticipate the disruptions, 
reduce their disruptive impact and assure business continuity. This research also suggest that 
SCC isn’t necessarily a weakness because it provides firms with redundancies and flexibility. 
Further, this research also helps managers in deciding when to build organization capabilities 
to exploit and explore resources, opportunities, and competencies to improve firm 
performance. This opens further avenues of research on the topic of SCC and ambidexterity. 
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