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Abstract: This study examines the relationships between environmental uncertainty (EU), supply chain 
innovativeness (SCI), and supply chain resilience (SCRE) among manufacturing small and medium-sized 
enterprises (SMEs) in Uganda. Specifically, it investigates the mediating role of supply chain innovativeness in 
the relationship between environmental uncertainty and supply chain resilience. A cross-sectional quantitative 
survey was conducted using structured questionnaires administered to 400 manufacturing SMEs located in 
Kampala, Wakiso, Mukono, and Jinja districts. The data were analyzed using Partial Least Squares Structural 
Equation Modelling (PLS-SEM) with SmartPLS 4. The results reveal that environmental uncertainty positively 
influences both supply chain resilience and supply chain innovativeness. Supply chain innovativeness also 
exerts a significant positive effect on supply chain resilience and partially mediates the relationship between 
environmental uncertainty and supply chain resilience. These findings suggest that manufacturing SMEs 
enhance resilience by developing innovative capabilities that enable them to anticipate, adapt to, and recover 
from environmental disruptions. The cross-sectional design limits causal inference and the ability to capture 
resilience development over time. Future studies should employ longitudinal or mixed-methods approaches to 
examine the dynamic processes through which firms build resilience under environmental uncertainty. 
Manufacturing SMEs should strengthen innovation capabilities by investing in flexible production systems, 
digital technologies, collaborative relationships, and continuous product and process innovation to improve 
resilience against supply chain disruptions. This study contributes to the supply chain resilience literature by 
integrating Resource-Based Theory and Dynamic Capability Theory to explain how supply chain 
innovativeness transforms environmental uncertainty into resilience.  
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1. Introduction 
 

Contemporary firms operate in increasingly dynamic, complex and uncertain business environments 
characterized by rapid technological change, evolving customer expectations, geopolitical tensions and 
frequent supply chain disruptions. Consequently, environmental uncertainty has become an inherent feature 
of modern supply chains, compelling firms to continuously adapt their operations to sustain competitiveness 
(Munir et al., 2020; Tukamuhabwa et al., 2017). Moreover, the growing globalization and interdependence of 
supply chains have increased firms' reliance on geographically dispersed suppliers, customers and strategic 
partners. While such interconnectedness enhances operational efficiency and market access, it also exposes 
firms to endogenous and exogenous risks that can rapidly propagate across global supply networks (Munir et 
al., 2020; Wieland & Durach, 2021). 
 

To improve efficiency and reduce costs, many firms have adopted lean manufacturing, just-in-time production 
and global sourcing strategies (Tukamuhabwa et al., 2017). Although these practices enhance operational 
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performance, they also reduce redundancy and increase firms' vulnerability to supply chain disruptions (Ali & 
Gölgeci, 2019; Chowdhury & Quaddus, 2016). The COVID-19 pandemic vividly illustrated this vulnerability by 
disrupting global production, transportation and distribution networks, exposing the fragility of highly 
interconnected supply chains (Guan et al., 2020). More recently, geopolitical conflicts and climate-related 
events have further reinforced the need for resilient supply chains capable of withstanding and recovering from 
unexpected disruptions. 
 
Accordingly, firms with globally integrated operations are particularly susceptible to supply chain disruptions 
(United Nations Trade and Development, 2020). These challenges underscore the strategic importance of 
supply chain resilience (SCRE), defined as a firm's ability to anticipate, absorb, respond to, recover from and 
adapt to disruptions while maintaining operational continuity (Hosseini et al., 2019; Ivanov, 2023). Given that 
supply chain disruptions are inevitable and increasingly frequent, developing resilient supply chains has 
become a strategic imperative for sustaining organizational performance and competitiveness (Chowdhury & 
Quaddus, 2017; Wieland & Durach, 2021). 
 
Supply chain resilience (SCRE) has become a major research priority due to the increasing frequency and 
severity of supply chain disruptions. Although substantial progress has been made, important theoretical and 
empirical gaps remain regarding the antecedents and mechanisms through which resilience is developed 
(Gölgeci & Kuivalainen, 2020; Negri et al., 2021).  Existing studies have linked SCRE to sustainability practices 
(Negri et al., 2021), blockchain technology (Min, 2019), big data analytics and organizational flexibility (Dubey 
et al., 2021), supply chain risk management (Kumar & Anbanandam, 2020), social capital and absorptive 
capacity (Gölgeci & Kuivalainen, 2020), relational capabilities (Chowdhury et al., 2019), network 
characteristics (Li et al., 2020), and disruption risk management (Vanpoucke & Ellis, 2020; Xu et al., 2020). 
However, relatively little attention has been devoted to understanding how environmental uncertainty (EU) 
influences SCRE through supply chain innovativeness (SCI), despite theoretical arguments that innovation 
enables firms to adapt and respond proactively to environmental turbulence (Xu et al., 2020). 
 

Furthermore, the existing evidence is derived predominantly from developed economies (Li & Zobel, 2020; 
Min, 2019; Xu et al., 2020), limiting its applicability to developing countries, where manufacturing firms 
operate under distinct institutional, infrastructural and resource constraints. Given the interconnected nature 
of global supply chains, disruptions originating in one region can rapidly cascade across international supply 
networks, exposing firms in developing economies to significant operational risks (Li & Zobel, 2020). This 
vulnerability is particularly pronounced among manufacturing SMEs, whose limited financial, technological 
and organizational resources constrain their ability to anticipate, absorb and recover from supply chain 
disruptions (Muhwezi et al., 2023; World Trade Organization, 2021). The COVID-19 pandemic exemplified this 
challenge by severely disrupting global and Ugandan supply chains, disproportionately affecting 
manufacturing SMEs through shortages of raw materials, production interruptions and logistics constraints 
(Guan et al., 2020). Consequently, there is a need for empirical evidence on how manufacturing SMEs in 
developing economies build supply chain resilience under conditions of environmental uncertainty and 
whether supply chain innovativeness serves as the mechanism through which such resilience is achieved. 
 

Emerging economies experience supply chain disruptions that are often more severe than those encountered 
in developed countries because of weaker institutional environments, inadequate infrastructure, political 
instability and resource constraints (Tukamuhabwa et al., 2015; Muhwezi et al., 2023). In Uganda, these 
contextual conditions expose manufacturing firms to persistent disruptions arising from political instability, 
regulatory inefficiencies, corruption, unreliable suppliers, demand volatility and logistics constraints, thereby 
undermining supply chain resilience (SCRE) (Tukamuhabwa et al., 2017). For example, the 2020 election-
related unrest in Uganda and the 2011 Kenyan post-election crisis disrupted the movement of fuel, raw 
materials and finished goods, illustrating the vulnerability of Ugandan manufacturing supply chains to both 
domestic and cross-border disruptions (Ksoll et al., 2023; Tukamuhabwa et al., 2017). Consequently, many 
manufacturing firms experience production interruptions, delivery failures and quality deficiencies, 
contributing to poor business survival, particularly among SMEs (Tukamuhabwa et al., 2017). 
 

Manufacturing firms are inherently more susceptible to supply chain disruptions because of their dependence 
on interconnected supply networks and their limited capacity to anticipate, absorb and recover from 
unexpected shocks (Ali & Gölgeci, 2019; International Trade Centre, 2020). Consequently, developing SCRE has 
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become a strategic imperative for ensuring operational continuity and sustaining competitive performance 
under conditions of environmental uncertainty (Shafi et al., 2020; World Trade Organization, 2021). However, 
despite extensive research, the mechanisms through which SCRE is developed remain inconclusive. While 
several studies report positive relationships between organizational capabilities and SCRE (Gölgeci & 
Kuivalainen, 2020; Mandal et al., 2016; Scholten & Schilder, 2015), others suggest that these relationships are 
contingent on contextual conditions and may exhibit nonlinear or counterproductive effects (Fan & Stevenson, 
2019; Tukamuhabwa et al., 2017). Moreover, SCRE research has been dominated by studies conducted in 
developed economies and has largely relied on single-theory explanations, limiting its applicability to 
manufacturing firms operating in developing countries. 
 
Accordingly, three important gaps remain. First, empirical evidence explaining how environmental uncertainty 
(EU) influences SCRE through supply chain innovativeness (SCI) remains limited despite growing recognition 
of innovation as a critical capability for responding to environmental turbulence. Second, manufacturing SMEs 
in developing economies remain underrepresented in SCRE research despite their strategic importance and 
disproportionate exposure to supply chain disruptions. Third, limited research has integrated Resource-Based 
Theory (RBT) and Dynamic Capability Theory (DCT) to explain how firms transform innovative resources into 
resilient supply chains. To address these gaps, this study examines the effect of environmental uncertainty on 
SCRE and the mediating role of SCI among Ugandan manufacturing SMEs using the complementary 
perspectives of RBT and DCT. By doing so, it responds to recent calls for theory-driven, context-specific and 
capability-based research on supply chain resilience in manufacturing SMEs operating in developing 
economies (Rha, 2020; Shafi et al., 2020; Tukamuhabwa et al., 2015). 
 
Figure 1: Hypothesized model developed by the authors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2. Literature Review 
 
Theoretical underpinning 
The study is anchored in the complementary perspectives of Resource-Based Theory (RBT) and Dynamic 
Capability Theory (DCT), which together explain how firms develop supply chain resilience under conditions 
of environmental uncertainty. Resource-Based Theory posits that sustained competitive advantage stems from 
the possession and effective deployment of valuable, rare, inimitable, and non-substitutable (VRIN) resources 
that competitors cannot easily replicate (Barney, 1991; Koch & Windsperger, 2017). Within supply chain 
management, RBT has been widely applied to explain variations in organizational performance by arguing that 
firms possessing superior strategic resources are better equipped to cope with environmental uncertainty and 
achieve superior supply chain outcomes (Kumar & Anbanandam, 2020; Siagian et al., 2021). In this study, 
supply chain innovativeness (SCI) is conceptualized as a strategic organizational resource that enables firms to 
develop and implement innovative products, processes, and managerial practices, thereby enhancing their 
ability to anticipate disruptions, exploit emerging opportunities, and sustain competitive advantage (Ateş et al., 
2022; Siagian et al., 2021). 
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While RBT explains the strategic value of organizational resources, it offers limited insight into how these 
resources are continuously renewed and deployed in rapidly changing environments. Dynamic Capability 
Theory complements RBT by emphasizing that sustained competitiveness depends on a firm's ability to 
integrate, build, and reconfigure internal and external resources in response to environmental change (Teece 
et al., 1997; Teece, 2007). Rather than focusing solely on resource ownership, DCT highlights organizational 
capabilities for sensing environmental changes, seizing emerging opportunities, and transforming existing 
resources to maintain competitiveness under uncertainty. 
 
Drawing on these complementary perspectives, this study conceptualizes supply chain innovativeness as the 
mechanism through which strategic resources are transformed into dynamic capabilities that strengthen 
supply chain resilience. From the RBT perspective, SCI represents a valuable strategic resource, whereas DCT 
explains how firms continuously leverage, recombine, and reconfigure this resource to adapt to environmental 
uncertainty. Through innovation, firms redesign supply chain processes, integrate emerging technologies, 
strengthen collaboration with supply chain partners, and reconfigure operational routines, thereby enhancing 
their capacity to anticipate, absorb, adapt to, and recover from supply chain disruptions. 
 
The application of Dynamic Capability Theory is particularly relevant because supply chain resilience is 
increasingly viewed as a dynamic capability that enables firms to maintain operational continuity despite 
environmental turbulence (Ponomarov & Holcomb, 2009; Kwak et al., 2018). Consistent with this perspective, 
prior studies argue that innovative capabilities facilitate organizational adaptation by enabling firms to 
integrate knowledge, reconfigure resources, and implement innovative responses to environmental 
uncertainty, thereby strengthening supply chain resilience (Gligor & Holcomb, 2012; Mikalef et al., 2020; Singh 
et al., 2019; Zavala-Alcívar et al., 2020). 
 
Accordingly, this study argues that environmental uncertainty motivates firms to exploit and continuously 
reconfigure their strategic resource base through supply chain innovativeness. Resource-Based Theory 
explains why innovative resources contribute to resilience, whereas Dynamic Capability Theory explains how 
these resources are continually transformed into adaptive capabilities that enable firms to respond effectively 
to environmental turbulence. The integration of RBT and DCT, therefore, provides a robust theoretical 
foundation for explaining the mediating role of supply chain innovativeness in the relationship between 
environmental uncertainty and supply chain resilience among Ugandan manufacturing SMEs. 
 
Supply chain resilience (SCRE)  
SCRE refers to the ability of a supply chain to prepare for, respond effectively to, and recover from disruptions, 
thereby restoring operations to their pre-disruption state or, ideally, achieving an even higher level of 
performance (Tukamuhabwa et al., 2015). Although research on strategies for enhancing SCRE has expanded 
considerably (Chowdhury & Quaddus, 2017; Gölgeci & Kuivalainen, 2020; Mandal et al., 2016), comparatively 
limited attention has been devoted to understanding the antecedents that enable organizations to develop 
resilience capabilities (Tukamuhabwa et al., 2017). Existing studies identify numerous resilience-enhancing 
strategies; however, the relationships among these strategies remain complex and insufficiently understood. 
Some strategies reinforce one another, whereas others may conflict, overlap conceptually, or even subsume 
each other. Moreover, the implementation of certain resilience strategies may generate unintended 
consequences that ultimately undermine rather than strengthen supply chain resilience (Tukamuhabwa et al., 
2017). For instance, Fan and Stevenson (2019) found that excessive relational capital can reduce SCRE by 
limiting organizational flexibility and adaptive decision-making during disruptions. Furthermore, the 
conceptual distinction between SCRE and its antecedents remains unresolved. While several studies identify 
capabilities such as redundancy, supply chain visibility, flexibility, collaborative capability, and agility as 
antecedents of resilience, Chowdhury and Quaddus (2016, 2017) conceptualize these capabilities as 
dimensions of SCRE itself. Such inconsistencies highlight the absence of consensus regarding the conceptual 
boundaries between SCRE and its antecedents, underscoring the need for further theoretical refinement and 
empirical investigation. 
 
Supply Chain Innovativeness (SCI) 
SCI refers to the continuous capability of firms to leverage the collective resources, knowledge, and capabilities 
of supply chain partners to generate innovations that create and sustain value across the supply chain (Iddris, 
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2016). As an inter-organizational capability, SCI extends beyond firm boundaries and is achieved through 
strategic collaboration with suppliers, customers, and other key stakeholders, enabling firms to respond 
proactively to changing market conditions and evolving customer needs. 
 
The innovation literature conceptualizes SCI as a multidimensional construct comprising product 
innovativeness, market innovativeness, and process innovativeness (Saunila & Ukko, 2012). Product 
innovativeness refers to the development of novel or significantly improved products and services that 
enhance competitive advantage and market positioning (Danneels & Kleinschmidt, 2001; Henard & Szymanski, 
2001). Market innovativeness reflects a firm's capability to identify and exploit new market opportunities 
through innovative marketing strategies, customer intelligence, and value propositions (Ali et al., 1995; 
Andrews & Smith, 1996; Wang & Ahmed, 2004). Process innovativeness involves the adoption and 
implementation of improved production, operational, and managerial processes that enhance efficiency, 
flexibility, quality, and responsiveness through the application of new technologies and operational practices 
(Kitchell, 1997; Wang & Ahmed, 2004). Collectively, these dimensions strengthen firms' adaptive capacity, 
improve responsiveness to environmental changes, and enhance overall supply chain competitiveness. 
 
Environmental uncertainty (EU)  
EU refers to the unpredictability and instability of external business conditions that affect supply chain 
operations and limit firms' ability to anticipate, interpret, and respond effectively to environmental changes 
(Jangga et al., 2015). Such uncertainty stems from rapid changes in markets, technologies, customer 
preferences, regulations, and supply networks, making strategic planning and operational decision-making 
increasingly challenging. Consequently, firms must develop capabilities that enable them to sense 
environmental changes, adapt their operations, and maintain competitiveness. 
 
In the supply chain literature, EU is commonly conceptualized as a multidimensional construct comprising 
supply uncertainty, demand uncertainty, and technological uncertainty (Wang, Chen, et al., 2025). Supply 
uncertainty relates to the unpredictability of the availability, quality, quantity, and delivery of production 
inputs, which can disrupt procurement and operational activities (Davis, 1993; Scholten et al., 2014). Demand 
uncertainty reflects fluctuations in customer demand regarding quantity, timing, and product mix, resulting in 
forecasting inaccuracies, inventory imbalances, and the bullwhip effect across supply chain tiers (Eckstein et 
al., 2015). Technological uncertainty refers to the rapid pace of technological change that requires firms to 
continuously acquire new knowledge, adopt emerging technologies, and reconfigure operational processes to 
remain competitive (Wang, Chen, et al., 2025). Collectively, these dimensions create operational challenges 
while motivating firms to develop adaptive capabilities, strengthen collaboration, and enhance supply chain 
resilience. 
  
EU and SCRE 
Existing literature identifies environmental uncertainty (EU) as a key contextual factor influencing supply chain 
resilience (SCRE) (Chowdhury et al., 2019; Singh, 2020; Wang et al., 2021). Environmental uncertainty arises 
from unpredictable changes in customer demand, supply conditions, technological developments, and 
competitive environments, thereby increasing firms' exposure to disruptions and necessitating the 
development of adaptive capabilities. While earlier studies primarily examined the direct influence of the EU 
on SCRE, recent studies increasingly conceptualize the EU as a contextual factor that shapes the effectiveness 
of organizational capabilities in enhancing resilience (Wang, Chen, et al., 2025; Wang, Zeng, et al., 2025; Yu et 
al., 2025). 
 
Empirical evidence suggests that firms operating in uncertain environments strengthen resilience by investing 
in capabilities such as technological integration, supply chain flexibility, collaborative relationships, and 
reserve capacity. For example, Wang et al. (2021) found that environmental uncertainty encouraged 
pharmaceutical firms to enhance technological integration and sourcing capabilities, thereby improving supply 
chain resilience. Similarly, Chowdhury et al. (2019) argued that resilience capabilities enable firms to 
anticipate, absorb, and recover from disruptions, while Jangga et al. (2015) and Singh (2020) contend that 
environmental uncertainty compels firms to develop greater flexibility, responsiveness, and adaptive 
capabilities to cope with rapidly changing market conditions. 
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These findings are consistent with Resource-Based Theory, which posits that firms achieve superior 
performance by effectively deploying valuable and difficult-to-imitate resources under changing 
environmental conditions (Koch & Windsperger, 2017). Accordingly, strategic resources such as supply chain 
flexibility, digital technologies, information sharing, and collaborative relationships become increasingly 
valuable in uncertain environments because they enhance visibility, facilitate coordinated responses, and 
strengthen resilience (Galetsi et al., 2020; Katsaliaki et al., 2022; Mashiloane et al., 2018). 
 
Despite growing evidence linking environmental uncertainty and supply chain resilience, existing findings 
remain inconclusive regarding whether environmental uncertainty directly enhances resilience or merely 
conditions the effectiveness of resilience-building capabilities. Furthermore, empirical evidence from 
manufacturing firms in developing economies remains limited. Addressing this gap, the present study 
examines the relationship between environmental uncertainty and supply chain resilience among Ugandan 
manufacturing firms. 
H1: Environmental uncertainty is significantly associated with supply chain resilience. 
 
 EU and SCI 
Environmental uncertainty (EU) is widely recognized as a key driver of supply chain innovativeness (SCI). 
Increasing unpredictability in customer demand, technological change, and market conditions compels firms 
to adopt innovative strategies that enhance competitiveness and long-term survival (Jangga et al., 2015; Kalyar 
et al., 2020). Under uncertain conditions, firms are more likely to introduce innovative products, redesign 
operational processes, and develop adaptive managerial practices that improve flexibility, responsiveness, and 
customer satisfaction (Barney, 1991; Lv et al., 2018). Such innovations enable firms to respond effectively to 
environmental turbulence while sustaining competitive advantage. 
 
From the perspective of Dynamic Capability Theory, environmental uncertainty stimulates firms to 
continuously reconfigure resources, redesign supply chain processes, and align organizational structures with 
changing environmental conditions to maintain strategic fit (Bae, 2017; Jabnoun et al., 2003). This adaptive 
orientation fosters an innovative culture characterized by flexible policies, collaborative practices, and 
continuous process improvement, enabling firms to optimize resource utilization and respond rapidly to 
changing customer needs (Tamayo-Torres et al., 2016; Whiteside & Dani, 2020). 
 
Empirical evidence generally supports a positive relationship between environmental uncertainty and 
innovation. For example, Lin et al. (2025) reported that market uncertainty significantly promoted product 
innovation among Chinese technology-based SMEs. Likewise, Kalyar et al. (2020) and Jangga et al. (2015) found 
that firms operating in turbulent environments exhibit higher levels of innovativeness to enhance adaptability 
and competitiveness. However, contrary evidence exists. Li et al. (2025) observed a negative relationship 
between perceived technological and market uncertainty and ecosystem innovation among Chinese SMEs, 
suggesting that the influence of environmental uncertainty on innovation remains context-dependent. 
Furthermore, empirical evidence from manufacturing firms in developing economies remains limited. This 
study, therefore, examines the relationship between environmental uncertainty and supply chain 
innovativeness among Ugandan manufacturing firms. 
H2: EU is significantly associated with SCI. 
 
Supply chain innovativeness and SCRE 
Previous studies consistently identify supply chain innovativeness (SCI) as a key capability that enhances 
supply chain resilience (SCRE) by enabling firms to anticipate, respond to, and recover from supply chain 
disruptions (Al-Hakimi & Borade, 2020; Al-Hakimi et al., 2022; Ateş et al., 2022). Firms with higher levels of 
innovativeness are better positioned to develop innovative products, redesign operational processes, and 
implement adaptive managerial practices that improve flexibility, agility, and operational continuity under 
uncertain conditions (Parast, 2020; Sabahi & Parast, 2020). Through continuous innovation, firms strengthen 
their ability to respond proactively to changing customer demands, production challenges, and supply chain 
disruptions, thereby enhancing resilience (Siagian et al., 2021; Sunil, 2019). 
 
Innovation also contributes to resilience by fostering organizational learning and continuous improvement. 
Firms that encourage employees and supply chain partners to generate and implement innovative ideas are 
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better able to accumulate knowledge, improve operational practices, and strengthen their adaptive capacity 
during periods of environmental turbulence (Wziątek-Kubiak & Pęczkowski, 2021; Zavala-Alcívar et al., 2020). 
Likewise, product and process innovations enhance collaboration, information sharing, and operational 
flexibility, which ultimately improve supply chain resilience (Ateş et al., 2022; Dickens et al., 2024; Lv et al., 
2018). 
 
Despite the growing consensus that innovativeness enhances resilience, the direction of this relationship 
remains subject to debate. While most studies conceptualize innovativeness as an antecedent of resilience, 
Akgün and Keskin (2014) found that organizational resilience promotes product innovativeness, suggesting a 
potential reverse relationship. Moreover, empirical evidence examining the relationship between supply chain 
innovativeness and supply chain resilience in manufacturing firms operating in developing economies remains 
limited. Accordingly, this study proposes that supply chain innovativeness serves as an important antecedent 
of supply chain resilience among Ugandan manufacturing firms. 
H3: SCI is significantly associated with SCRE. 
 
Relationship between the EU and SCRE mediated by SCI 
Previous literature, utilizing the RBT lens, has shown that innovativeness, as an internal resource of firms (Cho 
and Linderman, 2020; Ramon-Jeronimo et al., 2019) enables firms operating in an uncertain environment to 
possess SCRE. Based on this perspective, SCI assists in developing proactive strategies to deal with new product 
lagged demands. SCI facilitates SCRE by promoting agility to customer demands and operational continuity 
(Sunil, 2019). A firm’s level of innovation in its policies, procedures and implementation process can strain its 
adaptive ability to respond to sudden internal and external changes. (Wziątek-Kubiak and Pęczkowski, 2021). 
This demonstrates that in the ever-changing operating market environment in terms of competition, demand, 
supply and technology, supply chains have to continuously reconfigure their resources to be flexible, robust 
and proactive and react to such environmental disruptions. (Aslam and Azhar, 2018). In a turbulent 
environment, SCI qualifies supply chains to acquire dynamic capabilities (like resilience) in facing the EU. (Bag 
and Rahman, 2023). In fact, innovative supply chains are more resilient in the face of environmental changes 
than other firms. (Al-hakimi et al., 2022; Zavala-Alcívar et al., 2020). Amidst the EU, with turbulent 
technological changes, firms tend to respond by cooperating via the sharing of information and predicting 
supply chain innovations, which helps them to withstand supply chain disruptions. (Wang, Chen, et al., 2025). 
We contribute to the SCRE literature and DCT by examining the mediating role of SCI in the relationship 
between EU and SCRE. Therefore, we propose; 
H4: SCI significantly mediates the relationship between EU and SCRE. 
 
3. Research methodology  
 
Research Design 
To address the research objectives, this study adopted a cross-sectional research design employing both 
descriptive and explanatory approaches to examine the relationships among environmental uncertainty, 
supply chain innovativeness, and supply chain resilience among manufacturing firms in Uganda. A quantitative 
research approach was adopted, and data were analyzed using descriptive statistics and Partial Least Squares 
Structural Equation Modeling (PLS-SEM). Descriptive statistics summarized the respondents' demographic 
characteristics and the distribution of the study variables, while PLS-SEM was used to assess the measurement 
model and test the hypothesized relationships by estimating the structural paths, explanatory power (R²), 
effect sizes (f²), and predictive relevance (Q²) of the proposed model. 
 
Population, sample size determination  
Uganda Bureau of Statistics (2025) show that approximately 22,990 manufacturing firms operate within the 
Buganda, Kampala, and Busoga sub-regions, including the districts of Kampala, Wakiso, Mukono, and Jinja. 
Since the exact population of manufacturing firms in these districts could not be established, the sample size 
was determined using Cochran's (1977) formula for large or unknown populations. The calculation assumed a 
95% confidence level, a 5% margin of error, and a population proportion of 50%, as recommended by Israel 
(1992), yielding a minimum sample size of 384 firms. To account for potential non-response, an additional 10% 
was included, resulting in a target sample of 416 firms (Israel, 1992). Of these, 400 valid questionnaires were 
returned and used for analysis, representing a response rate of 96.2%. 
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The unit of analysis was manufacturing SMEs because supply chain resilience is conceptualized and measured 
at the organizational level. The units of inquiry comprised firm owners, operations managers, procurement 
managers, and supply chain managers, who were considered knowledgeable about their firms' supply chain 
operations and strategic decision-making. 
 
Unit of analysis characteristics 
The unit of analysis was the manufacturing firm. To enhance the reliability of organizational measures and 
minimize single-informant bias, two knowledgeable respondents were surveyed from each of the 400 sampled 
firms, consistent with recommendations for organizational survey research that advocate the use of multiple 
informants to improve the accuracy and validity of organizational-level constructs (Bliese, 2000; Podsakoff et 
al., 2003; Hair et al., 2022).  
 
Before analysis, all returned questionnaires were screened for completeness, consistency, and missing data. 
Since the firm constituted the unit of analysis, individual responses were aggregated to the organizational level. 
The appropriateness of aggregation was assessed using the intraclass correlation coefficients, ICC(1) and 
ICC(2), and the within-group agreement index (rwg), which are widely recommended for evaluating inter-rater 
agreement in organizational research (Bliese, 2000; Hair et al., 2022). The obtained values of ICC(1) = 0.58, 
ICC(2) = 0.92, and rwg = 0.94 exceeded the recommended thresholds of 0.20, 0.70, and 0.70, respectively, 
indicating strong inter-rater agreement and justifying aggregation of the individual responses. Accordingly, the 
responses from the two informants were averaged to generate a single composite score for each construct at 
the firm level. Following data screening and aggregation, complete and usable data were obtained for all 400 
manufacturing firms, which constituted the final sample for subsequent analyses.  
 
As presented in Table 1, most manufacturing firms had been in operation for 6–10 years, followed by those 
operating for 21–50 years and 2–5 years, indicating that the sample comprised firms with varying levels of 
operational experience. The firms represented diverse manufacturing subsectors, with agro-processing, 
chemicals, and cement and ceramic products accounting for the largest proportion of the sample, while paper 
and printing, and textile, apparel, and footwear (TAF) constituted the smallest proportion. In terms of firm size, 
most firms employed between 5 and 100 employees, although medium- and large-sized firms were also 
represented. Furthermore, the majority of firms reported annual turnovers exceeding UGX 10 million, followed 
by those with turnovers between UGX 5 million and UGX 10 million, suggesting that the sample captured firms 
with varying operational scales and financial capacities. 
 
Table 1: Unit of analysis characteristics  

Organizational Age in years F % Manufacturing sector F % 

2-5  94 23.5 Agro processing 89 22.3 
6-10  110 27.5 TAF  50 12.5 
11-20  80 20 Paper & Print 20 5 
21-50  96 24 Chemical sector 83 20.7 
Above 50  20 5 Ceramic & Cement products 85 21.3 
Total 400 100 Metal fabrication 73 18.2 

Business ownership  F % Total 400 100 

Indigenous owned 287 71.8 Number employed F % 

Internationally owned 113 28.2 5-100 224 56 
Total 400 100 101-500 50 12.5 

 Annual sales turnover F % 501-1000 64 16 

Less than 5,000,000 64 16 1001-2000 26 6.5 
5,000,000 - 10,000,000 119 29.8 Over 2000 35 9 

Over 10,000,000 217 54.2 Total 400 100 

Total 400 100    
Source: Author's own work 
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Unit of inquiry characteristics 
The units of inquiry comprised two employees involved in supply chain operations from each of the sampled 
manufacturing firms. As shown in Table 1, the largest proportion of respondents worked in the production 
department (25.6%), followed by sales and marketing (23.1%), purchasing (18.5%), logistics (12.9%), and 
finance (9.4%), indicating broad representation of key functional areas involved in supply chain management. 
Most respondents (45.2%) had served in their respective organizations for between two and five years, 
suggesting adequate familiarity with their firms' operations. In terms of age, the majority were between 31 and 
40 years, while most respondents held a bachelor's degree, with only 13.8% possessing certificate 
qualifications. These characteristics indicate that the respondents were drawn from a relatively experienced 
and educated workforce capable of providing informed responses on the study constructs. Male respondents 
constituted the majority of the sample, reflecting the gender composition of the participating manufacturing 
firms. 
 
Table 2: Unit of inquiry characteristics  

 Department F % Qualification level F % 

Owner managers 83 10.4 Certificate 111 13.8 
Logistics/ supply chain management 104 13 Diploma 164 20.5 
Purchasing 148 18.5 Degree 459 57.4 

Production 205 25.6 Masters 42 5.3 

Sales/ marketing 185 23.1 PhD 2 0.3 
Finance 75 9.4 Professional 22 2.7 

Total 800 100 Total 800 100 

 Tenure in years F %  Age of respondent F % 

0< 2  130 16.3 21-30  333 41.6 
2-5  362 45.2 31-40  387 48.4 
6-10  212 26.5 41-50  73 9.1 

Above 10  96 12 Above 50 7 0.9 

Total 809 100 Total 806 100 

Management grade F %  Gender F % 

Operational level 142 17.8 Male 405 50.6 
Middle level 441 55.1 Female 395 49.4 

Strategic level 217 27.1 Total 800 100 

Total 800 100    
Source: Author's own work 
 
Sampling design and procedure 
To ensure representative selection, a proportionate stratified random sampling technique was adopted. 
Manufacturing SMEs were first stratified into six manufacturing subsectors: agro-processing; chemicals and 
pharmaceuticals; cement and ceramic products; paper and printing; metal and fabricated products; and textile, 
apparel, and footwear (TAF). The required sample was then proportionately allocated to each stratum based 
on its population size. Thereafter, simple random sampling without replacement was employed to select firms 
from each stratum, ensuring that each eligible firm had an equal probability of selection while preventing 
duplicate selection. A sampling frame of all eligible manufacturing firms was compiled from the Uganda Bureau 
of Statistics (UBOS) register, and the selected firms constituted the final sample for the study. 
 
Data collection 
Primary data were collected using a self-administered structured questionnaire comprising only closed-ended 
items, an approach widely recommended for quantitative survey research because it facilitates standardized 
data collection and statistical analysis (Saunders et al., 2019; Hair et al., 2022). Respondents were given one to 
two weeks to complete and return the questionnaires, providing adequate time to furnish complete and 
accurate responses. 
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Measurement of variables 
Supply chain resilience (SCRE) was operationalized as a higher-order construct comprising proactiveness, 
reactiveness, and supply chain design, following the scale developed by Chowdhury, M. M. H., and Quaddus, M. 
A. (2016). Supply chain innovativeness (SCI) was measured as a multidimensional construct comprising 
market innovativeness (2 items), process innovativeness (3 items), and product innovativeness (3 items), 
adapted from Iddris, Faisal (2016). Consistent with prior literature, environmental uncertainty (EU) was 
conceptualized as a higher-order construct comprising supply uncertainty, demand uncertainty, and 
technological uncertainty, each measured using three items. To minimize potential confounding effects, firm 
size, firm age, and industry type were included as control variables. Firm size was measured by the number of 
employees (Gligor et al., 2015), firm age by the number of years since the firm's establishment (Srinivasan & 
Swink, 2018), and industry type by categorizing firms according to their manufacturing subsector using 
numerical codes to account for sectoral differences in supply chain characteristics and innovation practices. 
The control variables were specified with direct paths to supply chain resilience in the structural model. All 
study constructs were measured using a seven-point Likert scale ranging from 1 (strongly disagree) to 7 
(strongly agree), indicating respondents' level of agreement with the measurement items. 
 
Reliability and validity of the measurement instrument  
The reliability and validity of the measurement instrument were assessed following the guidelines of Hair et al. 
(2022). Internal consistency reliability was evaluated using Cronbach's alpha and composite reliability, with 
all constructs exceeding the recommended threshold of 0.70, indicating satisfactory reliability. Content validity 
was established by adapting measurement items from previously validated scales and subjecting the 
questionnaire to expert review by academics and practitioners in supply chain management to ensure the 
relevance, clarity, and adequacy of the items. Construct validity was assessed through convergent validity using 
the average variance extracted (AVE), with all constructs recording AVE values above the recommended 
threshold of 0.50, thereby demonstrating adequate convergent validity (Hair et al., 2022). 
  
Measurement model assessment 
The measurement model was evaluated using SmartPLS 4 following the guidelines of Hair et al. (2022). 
Specifically, indicator reliability, internal consistency reliability, convergent validity, and discriminant validity 
were assessed. As shown in Table 3, all indicator loadings exceeded the recommended threshold of 0.708, 
confirming satisfactory indicator reliability. Internal consistency reliability was evaluated using Cronbach's 
alpha, rho_A, and composite reliability (CR), with all constructs recording values above the recommended 
threshold of 0.70, thereby demonstrating satisfactory reliability. Convergent validity was assessed using the 
average variance extracted (AVE), and all constructs exceeded the recommended minimum threshold of 0.50, 
with the lowest AVE value being 0.528 for supply chain innovativeness (SCI). Discriminant validity was 
assessed using the heterotrait-monotrait ratio (HTMT), and all HTMT values were below the recommended 
threshold of 0.85, confirming that the constructs were empirically distinct (Table 4). Having satisfied all the 
measurement model assessment criteria, the structural model was subsequently evaluated. 
 
Table 3: Results for reliability and validity of the measurement model 

Constructs/ 
Variables Item Codes   CR (rho_a) CR (rho_c) AVE 

Demand 
Uncertainty 

EUDU1_mean 0.747 
0.784 0.81 0.873 0.698 EUDU2_mean 0.872 

EUDU3_mean 0.88 

Supply Chain 
Uncertainty 

EUSCU2_mean 0.923 
0.845 0.851 0.928 0.865 

EUSCU3_mean 0.937 

Technology 
Uncertainty 

EUTU1_mean 0.863 
0.789 0.795 0.876 0.702 EUTU2_mean 0.816 

EUTU3_mean 0.835 

Environmental Uncertainty 0.844 0.853 0.881 0.755 

Process Innovation 
ICPI1_mean 0.86 

0.85 0.854 0.91 0.771 ICPI2_mean 0.924 
ICPI3_mean 0.847 
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Product Innovation 
ICPR1_mean 0.865 

0.801 0.808 0.872 0.633 ICPR2_mean 0.889 
ICPR3_mean 0.715 

Supply Chain Innovativeness 0.82 0.828 0.869 0.528 

Supply Chain 
Resilience 

RMRSRE1_mean 0.794 

0.88 0.893 0.909 0.624 

RMRSRE2_mean 0.817 
RMRSRE3_mean 0.772 
RMRSRE4_mean 0.76 
RMRSRE5_mean 0.752 
RMRSRE6_mean 0.843 

SME Size 
EUFS1_mean 0.933 

0.922 0.928 0.951 
0.865 

EUFS2_mean 0.959 
EUFS3_mean 0.898 

Legend: Factor loadings (); Cronbach’s alpha (); average variance extracted (AVE); composite reliability 
(CR). Source: Author's own work 
 
Table 4: Discriminant Validity Using the Heterotrait-monotrait ratio of correlations (HTMT) results  

Study Variables 1 2 3 4 5 6 7 8 9 10 

EU (1)           

Industry (2) 0.249          

Regional Context (3) 0.263 0.353         

SME Size (4) 0.687 0.11 0.165        

SCI (5) 0.467 0.171 0.209 0.372       

SCRE (6) 0.407 0.108 0.16 0.516 0.448      

Industry x EU (7) 0.21 0.117 0.105 0.067 0.163 0.074 0.479    

SME Size x EU (8) 0.424 0.061 0.112 0.482 0.123 0.265 0.295 0.165   

Industry x SCI (9) 0.163 0.148 0.133 0.017 0.252 0.087 0.324 0.421 0.102  
Legend: Environmental Uncertainty (EU); Supply Chain Innovativeness (SCI); Supply Chain Resilience (SCRE). 
Source: Author's own work 
 
Data processing, analysis and presentation 
The collected data were coded, cleaned, and analyzed using IBM SPSS Statistics version 27 and SmartPLS 4. IBM 
SPSS was used to generate descriptive statistics and Pearson's bivariate correlation coefficients to summarize 
the data and examine the relationships among the study variables. The hypothesized relationships were 
subsequently tested using Partial Least Squares Structural Equation Modeling (PLS-SEM) in SmartPLS 4. The 
structural model was evaluated by estimating the path coefficients and their significance using the 
bootstrapping procedure with 5,000 resamples, as recommended by Hair et al. (2022). To examine the 
mediating role of supply chain innovativeness (SCI) in the relationship between environmental uncertainty 
(EU) and supply chain resilience (SCRE), the significance of the indirect effects was assessed using the bias-
corrected and accelerated 95% confidence intervals (BCa CI), following the recommendations of Zhao et al. 
(2010) and Cepeda-Carrion et al. (2019). Mediation was considered significant when the confidence interval 
for the indirect effect did not include zero. 
 
4. Results 
 
Bivariate analyses 
Table 3 presents the Pearson's bivariate correlation coefficients among the study variables. The results indicate 
significant positive associations between environmental uncertainty (EU) and supply chain resilience (SCRE) 
(r = 0.356, p < .01), supply chain innovativeness (SCI) and SCRE (r = 0.387, p < .01), and EU and SCI (r = 0.392, 
p < .01). Among the control variables, firm size (r = 0.469, p < .05) and industry type (r = 0.158, p < .05) were 
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also positively associated with SCRE. Overall, the correlation coefficients were positive and of low to moderate 
magnitude, indicating meaningful associations among the study variables without suggesting problematic 
multicollinearity. These preliminary findings were subsequently validated through Partial Least Squares 
Structural Equation Modeling (PLS-SEM) to examine the hypothesized relationships. 
 
Table 5: Correlations among study variables 

Variables 1 2 3 4 5 6 7 8 9 
EU (1) 1                 
Industry (2) 0.228 1        
Regional Context (3) -0.245 -0.353 1       
SME Size (4) 0.603 0.105 -0.159 1      
SCI (5) 0.392 0.155 -0.193 0.334 1     
SCRE (6) 0.356 0.071 -0.158 0.469 0.387 1    
Regional Context x EU (7) 0.192 0.108 0.034 0.124 0.225 0.114 1   
Industry x EU (8) -0.191 -0.117 0.105 -0.065 -0.145 -0.048 -0.479 1  
SME Size x EU (9) -0.389 -0.061 0.112 -0.464 -0.117 -0.25 -0.295 0.165 1 

Legends: Environmental uncertainty (EU); supply chain innovativeness (SCI); supply chain resilience (SCRE). 
Source(s): Primary Data 
 
Hypotheses testing and model assessment 
As presented in Table 6 and Figure 2, environmental uncertainty (EU) had a significant positive effect on supply 
chain resilience (SCRE) (β = 0.242, p < .001, f² = 0.062, 95% BCa CI [0.127, 0.357]), supporting H1. Because the 
95% bias-corrected and accelerated confidence interval excluded zero, the relationship was considered 
statistically significant. The effect size (f² = 0.062) indicates a small effect of environmental uncertainty on 
supply chain resilience. 
 
Similarly, environmental uncertainty significantly and positively influenced supply chain innovativeness (SCI) 
(β = 0.257, p < .001, f² = 0.048, 95% BCa CI [0.120, 0.386]), providing support for H2. The confidence interval 
did not include zero, confirming the significance of the relationship. The corresponding effect size (f² = 0.048) 
also indicates a small effect. 
 
Consistent with H3, Table 6 shows that supply chain innovativeness (SCI) had a significant positive effect on 
supply chain resilience (SCRE) (β = 0.292, p < .001, f² = 0.090, 95% BCa CI [0.164, 0.405]). Because the 95% 
bias-corrected and accelerated confidence interval excluded zero, the relationship was considered statistically 
significant, thereby providing support for H3. The effect size (f² = 0.090) indicates a small-to-moderate effect 
of supply chain innovativeness on supply chain resilience. 
 
Hypothesis 4 proposed that supply chain innovativeness (SCI) mediates the relationship between 
environmental uncertainty (EU) and supply chain resilience (SCRE). The mediating effect was examined using 
the bootstrapping procedure with 10,000 resamples and bias-corrected and accelerated 95% confidence 
intervals (BCa CI) in SmartPLS 4, following the recommendations of Hair et al. (2022). As presented in Table 6, 
the indirect effect of EU on SCRE through SCI was positive and statistically significant (β = 0.075, p < .001, 95% 
BCa CI [0.037, 0.131]). Because the confidence interval excluded zero, the indirect effect was significant, 
thereby supporting H4. 
 
The total effect of the EU on SCRE was significant (β = 0.317). After introducing SCI into the structural model, 
the direct effect of EU on SCRE remained significant but decreased from β = 0.317 to β = 0.242 (p < .001). The 
simultaneous significance of the direct and indirect effects indicates that SCI partially mediates the relationship 
between EU and SCRE (Zhao et al., 2010). Furthermore, the variance accounted for (VAF) was 23.7%, indicating 
that approximately one-quarter of the total effect of environmental uncertainty on supply chain resilience is 
transmitted through supply chain innovativeness. According to established guidelines, a VAF value between 
20% and 80% indicates partial mediation (Hair et al., 2022). These findings suggest that environmental 
uncertainty enhances supply chain resilience both directly and indirectly through supply chain innovativeness. 
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Table 6 and Figure 2 present the results of the moderation analysis. SME size significantly moderated the 
relationship between environmental uncertainty (EU) and supply chain innovativeness (SCI) (β = 0.137, p < 
.05), indicating that the effect of environmental uncertainty on supply chain innovativeness varies with firm 
size. Similarly, regional context exerted a significant moderating effect on the relationship between EU and SCI 
(β = 0.199, p < .05), suggesting that the influence of environmental uncertainty on supply chain innovativeness 
differs across regions. However, the moderating effect of industry type was not statistically significant (β = 
0.002, p > .05), indicating that industry type does not significantly alter the relationship between environmental 
uncertainty and supply chain innovativeness. 
 
Given the cross-sectional design and the use of self-reported survey data, procedural remedies were 
implemented to minimize the potential effects of common method bias (Podsakoff et al., 2003). Respondents 
were assured of anonymity and confidentiality, and two knowledgeable respondents were surveyed from each 
firm to reduce single-informant bias. Furthermore, the questionnaire was carefully designed to eliminate 
ambiguous and double-barreled questions, while all measurement items were adapted from previously 
validated scales and refined through expert review and a pilot study. Finally, the questionnaire was kept 
concise to minimize respondent fatigue and reduce the likelihood of careless responses (Podsakoff et al., 2003). 
 
Statistically, common method bias was assessed using the full collinearity variance inflation factor (VIF) 
approach. As shown in Table 6, all VIF values were below the conservative threshold of 3.3, with the highest 
value being 1.762, indicating that neither multicollinearity nor common method bias posed a threat to the 
validity of the model (Hair et al., 2022; Kock, 2015). The predictive relevance of the structural model was 
evaluated using the blindfolding procedure. The Q² values for supply chain innovativeness (SCI) (Q² = 0.141) 
and supply chain resilience (SCRE) (Q² = 0.173) were greater than zero, confirming that the model possessed 
predictive relevance for both endogenous constructs (Hair et al., 2022). The explanatory power of the model, 
assessed using the coefficient of determination (R²), showed that environmental uncertainty explained 22.1% 
of the variance in SCI (R² = 0.221), while environmental uncertainty and supply chain innovativeness jointly 
explained 19.9% of the variance in SCRE (R² = 0.199), indicating modest explanatory power. Furthermore, the 
RMSEA values of 0.012 for SCI and 0.019 for SCRE were below the recommended threshold of 0.06, indicating 
good model fit (Hu & Bentler, 1999). Overall, the structural model demonstrated satisfactory quality and was 
considered appropriate for testing the hypothesized relationships. 
 
Table 6: Structural model results 

Direct Effect     P values BCa CI f2 VIF 

EU -> SCI 0.257 0.253 0.069 3.744 0.00 .12; .386 0.048 1.751 

EU -> SCRE 0.242 0.243 0.059 4.13 0.00 .127; .357 0.062 1.182 

Industry -> SCI 0.024 0.023 0.051 0.459 0.646 -.078; .125 0.001 1.189 

Industry x EU -> SCI 0.002 0.006 0.067 0.026 0.979 -.138; .124 0 1.341 

Regional Context -> SCI -0.113 -0.113 0.051 2.198 0.028 -.212; -.012 0.013 1.213 

Regional Context x EU -> SCI 0.199 0.199 0.071 2.795 0.005 .06; .333 0.035 1.423 

SME Size -> SCI 0.204 0.208 0.073 2.781 0.005 .059; .348 0.03 1.762 

SME Size x EU -> SCI 0.137 0.135 0.06 2.288 0.022 .022; .257 0.02 1.4 

SCI -> SCRE 0.292 0.293 0.062 4.751 0.00 .164; .405 0.09 1.182 

Indirect effect     P values BCa   

EU -> SCI -> SCR 0.075 0.073 0.023 3.22 0.001 .037; .131   

Total effect     P values BCa   

EU -> SCI 0.257 0.253 0.069 3.744 0.00 .12; .386   

EU -> SCRE 0.317 0.316 0.056 5.691 0.00 .21; .426   

Industry -> SCI 0.024 0.023 0.051 0.459 0.646 -.078; .125   
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Industry x EU -> SCI 0.002 0.006 0.067 0.026 0.979 -.138; .124   

Regional Context -> SCI -0.113 -0.113 0.051 2.198 0.028 -.212; -.012   

Regional Context x EU -> SCI 0.199 0.199 0.071 2.795 0.005 .06; .333   

SME Size -> SCI 0.204 0.208 0.073 2.781 0.005 .059; .348   

SME Size x EU -> SCI 0.137 0.135 0.06 2.288 0.022 .022; .257   

SCI -> SCRE 0.292 0.293 0.062 4.751 0.00 .164; .405   

Predictive Criteria R2 Adj R2 Q2 RMSE MAE    

SCI 0.221 0.207 0.173 0.012 0.631    

SCRE 0.199 0.195 0.141 0.019 0.649    
Legends: Environmental uncertainty (EU); supply chain innovativeness (SCI); Supply chain resilience (SCRE); 
beta (), mean of the bootstrap distribution of β (), standard error (), t-value (), bias corrected and 
accelerated confidence interval (BCa CI) 95% confidence interval, effect size (f²) variance inflation factor (VIF), 
root mean square error (RMSE), mean absolute error (MAE), coefficient of determination (R2).  
Source(s): Primary Data 
 
Figure 2: Final model 

 
Source: Author's own creation 
 
Discussion of the results 
The findings support H1 by demonstrating that environmental uncertainty (EU) positively influences supply 
chain resilience (SCRE) among manufacturing SMEs/firms. This suggests that firms operating in turbulent 
environments develop adaptive capabilities that enable them to anticipate, absorb, and respond effectively to 
supply chain disruptions. Consistent with Dynamic Capability Theory, environmental uncertainty compels 
firms to continuously reconfigure resources and operational processes in response to changes in demand, 
supply, and technology (Teece, 2007). Consequently, manufacturing SMEs enhance resilience by adopting 
flexible production schedules, strengthening inventory management, and investing in technologies that 
improve operational responsiveness. This finding corroborates previous studies by Singh (2020), Chowdhury 
et al. (2019), and Wang, Chen, et al. (2025), which demonstrate that firms facing greater environmental 
uncertainty strengthen resilience through flexibility, technological integration, and collaboration across the 
supply chain. 
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The results further confirm H2 by showing that environmental uncertainty positively influences supply chain 
innovativeness (SCI). This finding suggests that uncertainty acts as a catalyst for innovation by encouraging 
firms to reconfigure resources, strengthen collaborative relationships, and pursue product, process, and 
market innovations to cope with environmental turbulence. The finding supports Resource-Based Theory, 
which posits that firms leverage strategic resources to sustain competitive advantage under changing 
environmental conditions (Barney, 1991). It is also consistent with the findings of Li et al. (2025) and Lin et al. 
(2025), who reported that environmental uncertainty stimulates innovation among manufacturing SMEs 
through increased investment in research and development, technological adaptation, and collaborative 
innovation. 
 
The findings also support H3 by demonstrating that supply chain innovativeness significantly enhances supply 
chain resilience. Firms that continuously develop innovative products, processes, and market practices are 
better positioned to respond to disruptions, maintain operational continuity, and satisfy changing customer 
requirements. This finding reinforces the Dynamic Capability perspective that innovation enables 
organizations to renew and reconfigure resources in response to environmental change (Teece, 2007). It 
further agrees with Siagian et al. (2021), Ateş et al. (2022), and Dickens et al. (2024), who found that innovation 
enhances resilience by improving supply chain flexibility, information sharing, and organizational 
responsiveness. 
 
The results further reveal that SCI partially mediates the relationship between EU and SCRE, indicating that 
environmental uncertainty enhances resilience both directly and indirectly through innovation. This finding 
suggests that uncertainty encourages firms to invest in innovative capabilities, which subsequently strengthen 
their resilience to supply chain disruptions. The result is consistent with Wang, Chen, et al. (2025), who found 
that firms exposed to environmental uncertainty strengthen resilience through technological collaboration and 
innovation, and with Bag and Rahman (2023), who argue that supply chain innovativeness enables firms to 
develop dynamic capabilities required to respond effectively to turbulent environments. From the perspectives 
of Resource-Based Theory and Dynamic Capability Theory, SCI represents a strategic capability through which 
firms transform valuable resources into adaptive mechanisms that enhance resilience. 
 
Finally, the moderation analysis indicates that both SME size and regional context significantly strengthen the 
relationship between environmental uncertainty and supply chain innovativeness, whereas industry type does 
not exert a significant moderating effect. The significant effect of SME size suggests that larger SMEs possess 
greater financial, technological, and human resources to support innovation under conditions of uncertainty. 
Likewise, the significant moderating effect of regional context implies that differences in infrastructure, 
institutional support, and market access shape firms' innovation responses to environmental uncertainty. In 
contrast, the non-significant moderating effect of industry type suggests that the positive influence of 
environmental uncertainty on supply chain innovativeness is relatively consistent across manufacturing 
subsectors. 
 
5. Conclusion and Recommendations 
 
Conclusion  
Drawing on the complementary perspectives of Resource-Based Theory (RBT) and Dynamic Capability Theory 
(DCT), this study examined the relationships among environmental uncertainty (EU), supply chain 
innovativeness (SCI), and supply chain resilience (SCRE) using data from 400 manufacturing SMEs in Uganda. 
The findings revealed that environmental uncertainty significantly and positively influences both supply chain 
resilience and supply chain innovativeness, while supply chain innovativeness significantly enhances supply 
chain resilience. Furthermore, supply chain innovativeness partially mediates the relationship between 
environmental uncertainty and supply chain resilience, indicating that firms strengthen resilience by 
leveraging innovation to respond to environmental turbulence. The study, therefore, concludes that 
manufacturing SMEs can enhance supply chain resilience by developing innovative capabilities that enable 
them to anticipate, adapt to, and recover from environmental uncertainties. These findings extend the 
application of RBT and DCT to the context of manufacturing SMEs in developing economies and provide 
empirical evidence that supply chain innovativeness constitutes a key mechanism through which firms 
transform environmental challenges into resilience-enhancing capabilities. 
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Theoretical Implications 
Grounded in Resource-Based Theory (RBT) and Dynamic Capability Theory (DCT), this study advances the 
understanding of how environmental uncertainty influences supply chain resilience in manufacturing SMEs. 
First, the findings extend RBT by demonstrating that supply chain innovativeness constitutes a valuable 
strategic resource through which firms respond to environmental uncertainty and strengthen supply chain 
resilience. Rather than viewing environmental uncertainty solely as a source of operational risk, the study 
shows that it can stimulate firms to mobilize and deploy innovative resources that enhance their adaptive 
capacity. 
 
Second, the study enriches Dynamic Capability Theory by providing empirical evidence that supply chain 
innovativeness functions as a dynamic capability through which manufacturing SMEs integrate, reconfigure, 
and renew resources to cope with environmental turbulence. The significant mediating role of supply chain 
innovativeness demonstrates that firms transform environmental challenges into resilience by developing 
innovative products, processes, and collaborative practices. Consequently, the study provides empirical 
support for the complementary application of RBT and DCT in explaining how strategic resources are 
translated into adaptive capabilities that strengthen supply chain resilience. By providing evidence from 
manufacturing SMEs in Uganda, the study also extends the applicability of these theories to firms operating in 
resource-constrained environments within developing economies. 
 
Policy implications  
The findings suggest that policymakers should strengthen the resilience of manufacturing SMEs by promoting 
supply chain innovativeness. The government should establish targeted innovation support programs, 
including tax incentives, affordable credit facilities, innovation grants, and subsidized access to modern 
production technologies to enable SMEs to respond effectively to environmental uncertainty. Policymakers 
should also foster collaborations between manufacturing SMEs, universities, and research institutions to 
facilitate knowledge transfer, technology adoption, and research and development. Furthermore, continuous 
capacity-building programs on supply chain risk management, innovation, and resilience should be provided 
to SME owners and managers. Finally, given the significant moderating effect of SME size, targeted financial 
and technical support should be directed towards smaller manufacturing SMEs to strengthen their innovation 
capabilities and resilience to supply chain disruptions. 
 
Practical Implications 
The findings suggest that manufacturing SMEs should proactively prepare for environmental uncertainty by 
strengthening their innovation capabilities and supply chain flexibility. Managers should continuously monitor 
potential disruptions, adapt production schedules, invest in appropriate technologies, and foster an 
organizational culture that encourages employees, customers, and supply chain partners to contribute 
innovative ideas for new products, services, and operational processes. Furthermore, managers should 
recognize that environmental uncertainty and supply chain innovativeness are complementary rather than 
independent. By integrating innovation into their response to uncertainty, SMEs can enhance collaboration, 
improve resource utilization, and strengthen their ability to anticipate, adapt to, and recover from supply chain 
disruptions. 
 
Limitations and Future Research 
This study has several limitations that provide opportunities for future research. First, the use of a cross-
sectional quantitative design limited the ability to capture how manufacturing SMEs develop and sustain 
supply chain resilience over time. Future studies should adopt longitudinal or mixed-methods designs to 
provide deeper insights into the dynamic processes through which firms build resilience under environmental 
uncertainty. Second, the study focused on manufacturing SMEs located in Kampala, Wakiso, Mukono, and Jinja 
districts. Consequently, caution should be exercised when generalizing the findings to all manufacturing firms 
in Uganda. Future research should replicate this study using broader and more geographically diverse samples 
drawn from all regions of Uganda to enhance the generalizability of the findings. Additionally, future studies 
may examine other organizational capabilities, such as digital transformation, supply chain integration, and 
organizational learning, as potential mechanisms through which environmental uncertainty influences supply 
chain resilience. 
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