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ABSTRACT

Objectives: This study explores how mobile computing technologies such as smartphones, online platforms,
and mobile payment systems, shape supply chain collaboration among fast-moving consumer goods (FMCG)
retailers in Ilorin, Kwara State, Nigeria. The aim was to determine whether these technologies contribute
equally to collaboration outcomes and to highlight the contextual factors that may influence their effectiveness.
Methods: A quantitative approach method was adopted, with data collected through structured surveys and
analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM) via SmartPLS 3.0. The
measurement model demonstrated strong reliability and validity, with factor loadings above 0.70, Cronbach’s
alpha and composite reliability exceeding 0.70, and average variance extracted (AVE) scores above 0.50.
Discriminant validity was confirmed using both the Fornell-Larcker criterion and the heterotrait-monotrait
(HTMT) ratio. Results: The findings of the research revealed mixed results. That is, it revealed that online
platforms significantly enhance supply chain collaboration, improving communication, coordination, and
efficiency. In contrast, mobile payment systems showed a significant but negative relationship, while
smartphones had no meaningful effect. These results suggest that adoption alone is insufficient; effective
integration strategies and supportive infrastructure are critical to realizing the benefits of mobile technologies.
Conclusions: This study provides empirical evidence from an emerging market context, showing that not all
mobile technologies contribute equally to collaboration. It underscores the importance of strategic deployment,
investment in infrastructure, and training to maximize digital transformation benefits. Future research should
investigate barriers to mobile payment integration and explore strategies for leveraging smartphones more
effectively, while encouraging retailers to capitalize on the proven advantages of online platforms.

Keywords: Mobile computing, supply chain collaboration, online platforms, mobile payment systems,
smartphones, emerging markets

INTRODUCTION

Supply chain collaboration has evolved in tandem with technological innovation. Among the most influential
of recent technologies is the smartphone, which has reshaped not only communication but also entertainment
and business transactions [2]. What began as a tool for interpersonal connection has become central to online
marketing and commerce. As [41] observe, online platforms are increasingly regarded as strategic spaces for
expanding competition and influencing consumer behaviour. Yet, despite efforts by Nigeria’s mobile phone
industry to highlight the value of these platforms [11], their impact on consumer behaviour has not been
systematically examined. The influence of online marketing is evident in the sheer volume of social media
activity. [30] report that users generate thousands of posts daily, shaping consumer perceptions in both positive
and negative ways.

At its foundation, supply chain collaboration refers to the exchange of information between sellers and buyers,
often facilitated by integrated computer systems that enhance communication and coordination with suppliers
and partners [25]. Collaboration encompasses the sharing of data, processes, and tools to improve visibility,
efficiency, and responsiveness across the supply chain. For instance, a buyer’s system may receive real-time
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updates directly from a retailer’s computer [39]. Effective collaboration depends on elements such as shared
goals, trust, open communication, performance measurement, technology integration, and continuous
improvement [46]. The global rise of smartphones, with their expanding functions, has created both
opportunities and challenges for companies, particularly in customer service. Retailers have capitalised on this
trend, using mobile technologies to attract new customers and strengthen relationships with existing ones.

The COVID-19 pandemic accelerated the adoption of technology in supply chain activities [18]. [45] note that
lockdowns forced retailers to close physical stores and rapidly adopt technology-based solutions such as online
ordering, click-and-collect services, and robot-assisted operations. To remain competitive, retailers
increasingly rely on mobile computing, ranging from smartphones to portable inventory management devices,
which are now integral to retail operations [33]. These tools support data collection, inventory tracking,
customer relationship management, and real-time communication across supply chain networks. Despite the
rapid deployment of mobile technologies in retail, there remains a notable gap in systematic research on their
impact on supply chain collaboration, particularly in Nigerian towns such as Ilorin. Collaboration is vital for
efficiency, responsiveness, and customer satisfaction, yet it remains complex and challenging. While global
evidence underscores the benefits of mobile computing, empirical studies in Nigeria’s retail sector are scarce.

This study addresses the lack of empirical evidence on how mobile computing, through smartphones, online
platforms, and mobile payment systems shapes supply chain collaboration among retailers in Ilorin. By
situating Nigeria’s experience within global technological trends, the research seeks to provide context-
specific insights that can guide both practitioners and policymakers in strengthening retail supply chains
through mobile innovation.

LITERATURE REVIEW

Mobile computing has emerged as a rapidly growing sector, enabling access to computation, information, and
resources while on the move [44]; [39]. It encompasses a wide range of technologies, devices, and applications
that allow users to work, communicate, and access services anytime and anywhere [20]. Defined as the use of
portable devices such as smartphones and laptops connected to wireless networks, mobile computing facilitates
real-time access to information [38]. The market continues to expand, driven by the widespread adoption of
smartphones and other mobile devices [15]. Beyond communication, mobile computing supports remote work,
streamlined decision-making, navigation, ride-sharing, and real-time tracking of vehicles and deliveries. Its
ability to enhance productivity, communication, and convenience has made it indispensable for businesses,
enabling activities such as online banking, mobile payments, and social media engagement [32].

Social media, in particular, has been recognised as a strategic tool for expanding competition and influencing
consumer behaviour [49]; [16]. Despite efforts by Nigerian smartphone industry players to highlight its value
[11], the systematic study of online platforms’ impact on consumer behaviour remains limited. The influence
of online marketing is evident in the sheer volume of social media activity. [35] notes that users post thousands
of messages daily, shaping consumer perceptions both positively and negatively. [50] emphasise that internet-
based media enable participation in marketing, selling, comparing, rating, purchasing, and sharing of goods
and services across offline and online marketplaces. When effectively utilised, online platforms strengthen
business operations by connecting firms with customers, suppliers, and partners globally. This connectivity
fosters customer relationship building, innovation, and resource exchange, ultimately enhancing customer
satisfaction. [40] observed that business relationships between retailers and customers improve when ICT
devices such as mobile phones and GPS are integrated with social media platforms to support customer-centric
strategies. Their study in the United Kingdom demonstrated how retail networks leveraged social media to
design service operations and marketing approaches that predicted customer loyalty. Similarly, [2] highlighted
that mobile applications enhance communication between wholesalers and retailers, reducing lead times. [6],
[12], and [22] further argued that mobile technology provides inventory visibility, a critical factor in supply
chain responsiveness.

The role of mobile computing in enhancing supply chain collaboration has been widely examined. [29], [43],
and [47] found that mobile applications for inventory management significantly improve stock record accuracy
[4], in their study of online retailers in Calabar, Nigeria, emphasised that supply chain management begins and
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ends with customers. The central objective of integration and collaboration is to add value and meet customer
demands effectively and efficiently. Research on MSMEs in Indonesia also revealed that e-payment and e-
commerce services positively and significantly impact supply chain performance, underscoring the global
relevance of mobile computing in retail operations. [48] examined the effect of mobile social apps (MSAPs)
on consumer purchase attitudes, highlighting the importance of trust and technological factors in developing
nations. Their findings suggest that evolving MSAPs, combined with technological and trust mechanisms,
reinforce consumer online purchase attitudes in today’s competitive digital era. Similarly, [31] found that
social media influences consumer purchasing behaviour in Zimbabwe’s mobile telephony industry, though
stimulating consumer interest requires the right social variables.

This study adopts the diffusion of innovation theory to explain how retailers’ deployment of smartphones,
online platforms, and mobile payment systems influences supply chain collaboration in Ilorin, Nigeria. The
theory provides insights into how new technologies are adopted and spread within organisations and industries.
In addition, the resource-based view (RBV) theory is applied to understand how firms leverage technological
capabilities such as mobile computing to gain competitive advantage. Within supply chain collaboration, RBV
highlights how mobile applications and platforms create valuable resources, including information sharing,
real-time visibility, and streamlined communication. Together, these theories provide a framework for
understanding how mobile computing can be integrated into supply chain collaboration to improve
performance, strengthen relationships, and adapt to dynamic market conditions. With the increasing speed and
agility required to develop and deliver complex technologies, big-data analytics and digital platforms have
become essential drivers of growth in competitive markets [8]. Digital platforms, built on cloud computing
infrastructures, connect suppliers and consumers in real time through collaborative networks [37]. These
ecosystems often operate under business-to-consumer (B2C) models, enabling firms to deliver innovations
directly to customers. While offering significant opportunities, such platforms can also introduce complexity,
requiring firms to balance agility with integration.

METHODOLOGY

This study adopted a quantitative research design, employing survey methods to collect data through structured
questionnaires. The instrument consisted of closed-ended questions, designed to facilitate straightforward data
analysis and ensure consistency across responses. To analyse the relationships among construct variables, the
study employed the Structural Equation Modeling (SEM) approach, which allows for simultaneous estimation
of multiple dependent relationships. Rather than using separate linear models for each construct, SEM was
chosen for its ability to display complex path relationships. Specifically, the Partial Least Squares Structural
Equation Modeling (PLS-SEM) technique was applied using SmartPLS 3.0 software, which is well-suited for
exploratory research and predictive modeling in social sciences.

Model Specification and Analysis

In line with the study’s objectives, the PLS-SEM technique was used to specify and test the structural model.
The following null hypothesis was formulated to guide the analysis:

Hoi: Deploying smartphones, online platforms, and mobile payment systems does not significantly predict
supply chain collaboration and performance.

This hypothesis was tested through path analysis to determine the predictive strength and significance of
mobile computing technologies on supply chain collaboration outcomes.

Assessment of the Measurement Model

Before evaluating the structural model, the measurement model was assessed to ensure the reliability and
validity of the constructs. The assessment included:

Factor Loadings: To confirm that individual items adequately represent their respective constructs.
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Composite Reliability (CR): To evaluate the internal consistency of the constructs.
Construct Validity: To ensure that the constructs accurately measure the intended theoretical concepts.
Discriminant Validity: To verify that constructs are distinct from one another and not overlapping.

Only items that met the required thresholds for these criteria were retained in the final SEM analysis, ensuring
the robustness and credibility of the model.

Analysis Of Data And Interpretation

Table I: Factor Loadings, Construct Validity and Reliability

Constructs Items Factor Cronbach's | Composite Average Variance
Loading | Alpha Reliability (CR) | Extracted (AVE)
Mobile Payment System | MPS-1 0.882 0.832 0.901 0.754
(MPS)
MPS-3 0.956 0.818
MPS-5 0.755 0.778 0.900
Smartphone (SP) SP-1 0.904
SP-3 0.905
Online Platform (OP) OP-2 0.770 0.819 0.864 0.683
OP-4 0.744
OP-5 0.950
Supply Chain | SCC-1 0.853 0.840 0.903 0.757
Collaboration (SCC)
SCC-3 0.857
SCC-5 0.900

Source: SmartPLS-3 (2025)

Table I presents the items retained following the assessment of the measurement instrument. Items excluded
did not meet the standardized factor loading requirement for SEM. The results indicate that the factor loadings
for all retained items exceed the minimum threshold of 0.70. Since factor loadings above 0.70 are considered
desirable, the retained items are deemed fit to measure their respective construct variables. Cronbach’s alpha
and composite reliability statistics were employed to establish the internal consistency of the items when
jointly reflecting their constructs. The minimum acceptable value for these tests is 0.70. The results show that
Cronbach’s alpha values for all construct variables are above this benchmark (MPS = 0.83, SP = 0.78, OP =
0.82, SCC = 0.84). Similarly, the composite reliability coefficients also exceed the minimum threshold of 0.70
(MPS = 0.90, SP = 0.90, OP = 0.86, SCC = 0.90). These findings confirm that none of the construct variables
suffer from reliability issues. The Average Variance Extracted (AVE) was used to assess convergent validity,
which establishes whether measures of a construct that are expected to be related are indeed correlated. The
recommended threshold for AVE is 0.50. As shown in Table I, all constructs recorded AVE values above this
benchmark (MPS = 0.75, SP = 0.82, OP = 0.68, SCC = 0.76), thereby confirming their convergent validity.
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Table II; Fornell-Larcker Criterion

Construct DPP MT SM SCI
MPS 0.868 0.904 0.826 0.870
SP 0.552 0.081 0.236

opP 0.221 0.206

SCC 0.276

Source: SmartPLS-3 (2025)

The Fornell-Larcker criterion is a widely accepted approach for assessing discriminant validity. This method
compares the square root of each construct’s Average Variance Extracted (AVE) with its correlations to other
constructs. According to [13], discriminant validity is established when the square root of a construct’s AVE is
greater than its highest correlation with any other construct. The results presented in Table 2 show that the
square roots of the AVEs (bolded) are consistently larger than the corresponding inter-construct correlation
coefficients. This outcome confirms that the constructs are distinct from one another and therefore do not
present any discriminant validity concerns.

Table III: Heteroriat-Monotrait (HTMT) Criterion

MPS SP op SCC
MPS
SP 0.686
opP 0.268 0.163
SCC 0.337 0.257 0.205

Source: SmartPLS-3 (2025)

The heterotrait-monotrait (HTMT) criterion is based on the multitrait-multimethod matrix. This method is an
improvement over the Fornell-Larcker criterion. Discriminant validity is a concern if any HTMT ratio is equal
to or above 0.9. The result of the HTMT ratios in Table 3 indicates that all the values are below the 0.9
threshold, suggesting that the discriminant validity condition is satisfied.

Table 4: Model Fit

R Square R Square Adjusted

Supply Chain Collaboration (SCC) 0.571 0.563

Source: Smart PLS-3

Table 4 reveals the model fit result of the structural model. The R-squared value of 0.571 implies that the
construct variables (DPP, MT, and SM) jointly explain 57.1 per cent of the total variation in the exploratory
variable (SCI). Suggests a good model fit.
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Table 5: Bootstrapping Result

Path Beta T Statistics | P-values | Decision
Mobile Payment System (MPS) -> Supply Chain |-0.312 | 5.085 0.000 Supported
Integration (SCC)

Smartphone (SP) -> Supply Chain Integration (SCC) -0.059 | 0.941 0.347 Rejected
Online Platform (OP) > Supply Chain Integration (SCC) 0.309 6.684 0.000 Supported

Source: SmartPLS-3

The estimates presented in Table 5 reveal a negative coefficient (p = -0.312) for the path between mobile
payment systems (MPS) and supply chain collaboration (SCC). This indicates an inverse relationship, such
that a 100 per cent increase in MPS usage corresponds to a 31.2 per cent decrease in SCC. At the 5%
significance level (p < 0.05), the path’s t-statistic (t = 5.085) confirms statistical significance. This result
suggests that while retailers’ deployment of mobile payment systems is significant, its influence on supply
chain collaboration appears to reduce collaborative outcomes, reflecting possible operational or integration
challenges. Similarly, the path between smartphones (SP) and supply chain collaboration (SCC) shows a
negative coefficient (f = -0.059). This also suggests an inverse relationship, where a 100 per cent increase in
smartphone usage reduces SCC by 5.9 per cent. However, the t-statistic (t = 0.941) is not statistically
significant at the 5% level (p = 0.35 > 0.05). This implies that retailers’ deployment of smartphones in
operational transactions does not significantly predict supply chain collaboration. In contrast, Table 5 reports a
positive coefficient (B = 0.309) for the path between online platforms (OP) and supply chain collaboration
(SCC). This indicates a direct relationship, where a 100 per cent increase in the deployment of online
platforms enhances SCC by 31 per cent. At the 5% significance level (p < 0.05), the path’s t-statistic (t = 6.68)
is statistically significant.

This finding implies that retailers’ use of online platforms in operational transactions significantly predicts and
strengthens supply chain collaboration. The findings align with the Diffusion of Innovation (DOI) theory,
which explains how new technologies are adopted and diffused across networks. The significant positive effect
of online platforms on supply chain collaboration suggests that retailers in Ilorin are more willing to adopt
innovations that directly enhance visibility and customer interaction. Conversely, the negative coefficients for
mobile payment systems and smartphones highlight the challenges of adoption, reflecting DOI’s emphasis on
compatibility and complexity as barriers to diffusion. From the perspective of the Resource-Based View
(RBV), online platforms appear to function as valuable, rare, and inimitable resources that strengthen
collaboration and performance. In contrast, mobile payment systems and smartphones, while widely deployed,
may not yet be leveraged as strategic resources, possibly due to integration issues or limited trust in their use
within collaborative supply chain contexts. Together, these results underscore the importance of aligning
technological adoption with organizational capabilities to achieve sustainable competitive advantage.

DISCUSSION OF RESULTS

The analysis revealed that supply chain collaboration is significantly predicted by retailers' deployment of
online platform in their operational transactions because PLS-SEM makes no distributional assumptions. Since
they show that the construct explains more than 50% of the indicator's variance, indicator loadings above
0.708 are advised; this offers acceptable indicator reliability because all of them are above 0.7. The
conventional metric was proposed by [13]. It was suggested to compare each construct's squared variance
within (AVE) to the squared inter-construct correlation of that construct and all other reflectively measured
constructs in the structural model in order to determine the shared variance between the constructs. The result
of the Fornell-Larcker criterion indicates that the square roots of the AVEs (bolded) are more significant than
all the inter-construct correlations. These AVEs suggest that the constructs do not have a discriminant validity
problem. Heterotrait monotrait (HTMT) of correlations [21], is used to assess discriminant validity. The
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HTMT is calculated by dividing the heterotrait-heteromethod correlations, which are the mean value of the
indicator correlations across constructs, by the monotrait-heteromethod correlations, which are the (geometric)
mean of the average correlations for the indicators representing the same construct. Moreover, Discriminant
validity problems occur when HTMT values are higher than 0.90. Therefore, HTMT in the table indicates that
all the values are below the 0.9 threshold, suggesting that the discriminant validity condition is satisfied. The
nonparametric approach PLS-SEM uses bootstrapping to estimate standard errors and calculate confidence
intervals. Bootstrap confidence intervals were used to test whether the HTMT significantly differed from 1.0
or a reduced threshold value, such as 0.9 or 0.85 [21].

The result of the findings reveals that the measured constructs (MPS, OP, SP, and SCC) all have an excellent
standing internally, the average variance extracted scores for each construct revealed high Cronbach's alpha
and the composite reliability values, as well as good convergent validity. The HTMT criterion and the
discriminant validity confirmed through the Fornell-Larcker criterion suggest that each construct is distinct in
the study. Examining the relationship between MPS and SCC, the findings revealed that the negative
coefficient indicates an inverse relationship; this suggests that an increase in the adoption of MPS correlates
with a decrease in SCI. An in-depth look into this result might make it appear unscientific since mobile
payment systems are mainly supposed to modernise transaction processes and increase efficiency. However,
there could be many reasons for this outcome; for instance, MPS implementation could face varied challenges,
leading to SCC reduction. In a study, [5] indicated that even though collaborating digital payment systems can
yield efficiencies, it might also require significant changes to business practices. The negative correlation
between SP usage and SCC, which was insignificant, might suggest that more than smartphones is needed to
drive impactful integration within supply chain activities in the retail sector, which aligns with the search of
[10]. This result is in line with the work of [17] and [23], suggesting that smartphones needs to be part of a
larger, more comprehensive digital transformation strategy to influence supply chain integration significantly.
Equally, the positive relationship between OP and SCC specifies that online platforms tools positively
contribute to supply chain collaboration. This result aligned with past research findings, which state that
integrating online platforms can facilitate improved collaboration and better communication among supply
chain partners and enhance information sharing, leading to improved supply chain performance.

Meanwhile, the structural model indicates that the independent variables (MPS, SP, and OP) explain
significant variance in SCC. This model suggests that these technology-related variables influence supply
chain integration to a substantial extent. The contradictory outcomes for MPS, SP and OP's beneficial
influence provide evidence that technological interventions do not all contribute equally to improved supply
chain collaboration. The observation was that the data could corroborate the overall trend of digitalization and
its beneficial effects on supply chains, which is consistent with [9] research. Given the unexpected negative
correlation between MPS usage and SCC, subsequent research is warranted. Could these results be influenced
by local factors specific to the Ilorin metropolis or the larger Nigerian context? What role do culture,
infrastructure, or economic conditions play in adopting digital payment platforms and their effect on the supply
chain? These are pertinent questions for ongoing research. The analysis using SmartPLS-3 revealed several
conclusions regarding the impact of mobile computing on supply chain collaboration among retailers in Ilorin,
Nigeria. The results identified strong internal consistency and reliability in the measurement of the constructs,
along with a satisfactory level of model fit indicated by an R-squared value of 0.571 for SCI. These outcomes
are in alignment with existing literature, such as that of [14], that underscores the positive impact of
technology on supply chain operations.

Notably, the study presented an intriguing result with a negative coefficient between the usage of MPS and
SCC, suggesting an inverse relationship that could signal potential challenges in assimilating digital payment
methods with existing supply chain processes. This finding deviates from the expected positive influence of
technological adoption on supply chain collaboration. However, it could reflect specific contextual challenges
within the Ilorin retail environment, such as infrastructure issues or compatibility problems with existing
systems. It urges further investigation and implies that merely deploying digital technologies guarantees
improved supply chain collaboration. Meanwhile, the positive relationship indicated by online platform use
asserts the vital role of social platforms in enhancing supply chain coordination and communication, a
sentiment resonated by contemporary research. This aspect of the findings aligns with the exertion of [27], on
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the current global narrative of the digital transformation of supply chains, emphasizing the importance of
social media as a facilitator of information sharing and collaboration.

On the other hand, the insignificant relationship between smartphones and supply chain collaboration could
suggest that in Ilorin, more traditional business communication methods through smartphones are not
substantially influencing supply chain collaboration or that the study does not succeed in best capturing the
measure of impact. The results suggest that while mobile payment system and online platforms significantly
impact supply chain collaboration, the relationship between smartphones and supply chain collaboration needs
to be supported in the studied model. These findings align with recent research by [24] on the evolving role of
digital technologies in shaping supply chain dynamics. This present study contributes to the literature by
providing empirical evidence of the varying impacts of different digital platforms on supply chain, within an
emerging market context. These insights highlight that while technology adoption is generally beneficial, its
integration into supply chain processes warrant careful consideration, due to its complex nature that can be
influenced by numerous factors.

CONCLUSION AND RECOMMENDATIONS

This study examined the role of smartphones, online platform applications, and mobile payment systems in the
supply chain activities of FMCG retailers in Ilorin, Nigeria. The findings highlight that consumer-driven
impacts have become crucial for efficient supply and demand management in supply chain collaboration. With
information sourced directly from the market, retailers are better positioned to take initiatives that strengthen
collaboration. Achieving significant success in Nigeria’s supply chain activities will increasingly depend on
intensifying the use of new technologies to communicate with consumers, process data, and share insights on
customer behaviour, preferences, and purchasing patterns. Data collected through smartphones, in particular,
can enhance the effectiveness of retailers’ marketing strategies and provide accurate information about demand
across the supply chain network. Furthermore, retailers should place greater emphasis on mobile computing as
a tool for improving supply chain collaboration. Mobile technologies offer diverse functions, including
expanding access to potential buyers and providing timely market information. These capabilities play a vital
role in enhancing collaboration, delivering economic and social benefits, reducing product losses, and
increasing competitiveness in global markets. By leveraging mobile computing to capture customer
experiences and encourage feedback, retailers in developing countries can add value to their operations and
strengthen their position in the evolving digital economy.

Significance And Suggestion For Further Studies

This study explored how smartphones, online platform applications, and mobile payment systems influence
supply chain activities of FMCG retailers in Ilorin, Nigeria. the impact varies across technologies. Online
platforms show strong potential, offering significant opportunities to enhance coordination, communication,
and efficiency. In contrast, mobile payment systems and smartphones, though widely adopted, did not yield the
expected improvements in regional supply chain collaboration. These findings suggest that adoption alone is
insufficient; effective implementation strategies are required to realize the full benefits of mobile technologies.
For policymakers, technology providers, and supply chain stakeholders, the results highlight the importance of
planning and developing strategies that support the efficient use of mobile computing in retail supply chains.
For practitioners in Ilorin and similar emerging markets, investments in infrastructure, training, and process
alignment are essential to ensure that these tools are utilized to their full capacity. The unexpected outcomes
regarding mobile payment systems warrant further local investigation to uncover contextual barriers and
inform targeted interventions. In addition, technology deployment can significantly enhance supply chain
collaboration, but its effectiveness depends on both the nature of the technology and the perspective of use.
Future studies should examine barriers to mobile payment integration in emerging markets and explore
strategies for leveraging smartphones more effectively in supply chain collaboration. Additionally, given the
positive impact of online platforms, retailers should be encouraged to explore these tools to strengthen supply
chain performance.
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