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Abstract 

In the evolving landscape of digital retail, the evaluation of vendor performance has 

become a strategic imperative, driven by the integration of advanced technologies 

such as Artificial Intelligence (AI), blockchain, the Internet of Things (IoT), and cloud 

computing. This systematic review critically examines 102 peer-reviewed studies 

published between 2010 and 2022 to explore how AI-enabled tools are transforming 

vendor performance evaluation within digital retail supply chains. By synthesizing 

literature from supply chain management, information systems, and operations strategy, 

the review identifies core themes, methodological trends, and theoretical gaps, offering 

a holistic understanding of the digital transformation underway in performance 

evaluation frameworks. The findings reveal that digital technologies have transitioned 

from auxiliary functions to foundational elements in retail performance systems. AI and 

machine learning emerged as the most widely adopted tools, cited in 61 of the 

reviewed studies, and are primarily leveraged for predictive modeling, anomaly 

detection, and optimization of vendor-related decisions. IoT-enabled real-time 

monitoring and blockchain-based traceability were also prominent, underscoring a shift 

from static performance reporting to continuous, intelligent data ecosystems. These 

technologies have collectively enabled real-time dashboards, algorithmic forecasting, 

and dynamic KPI systems that directly support strategic decisions such as supplier 

selection, sustainability investment, and omnichannel distribution planning. The review 

further highlights the importance of context in designing and deploying performance 

evaluation systems, particularly in multinational supply chains. Cultural, regulatory, and 

infrastructural differences were found to shape the interpretation and effectiveness of 

performance models across global operations. Hybrid systems that balance global 

consistency with local adaptability are gaining traction as viable solutions to these 

challenges. Despite the technological and operational advances, the review notes a 

lack of cohesive theoretical frameworks underpinning performance evaluation 

practices in the digital era. While several studies propose novel models, theoretical 

fragmentation remains a major limitation, preventing broader generalization and cross-

industry application. This study contributes to the literature by proposing a context-

aware, technology-integrated framework for vendor performance evaluation and calls 

for future research to develop unified models that incorporate strategic alignment, 

technological enablers, and ethical governance. The findings offer valuable insights for 

academics, digital transformation leaders, and supply chain practitioners aiming to 

optimize performance management in an increasingly complex and data-driven retail 

environment. 
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INTRODUCTION 
Digital retail supply chains represent a transformative evolution in how goods and services are 

delivered through technologically enhanced retail ecosystems. At its core, a digital supply chain 

integrates digital tools—such as artificial intelligence, blockchain, the Internet of Things (IoT), cloud 

computing, and predictive analytics—into traditional supply chain functions, enabling real-time 

visibility, automated decision-making, and seamless coordination across the value chain. These 

digital enhancements are not only altering the internal operational architecture of retail firms but 

also redefining how global supply networks respond to dynamic consumer demand, regulatory 

pressures, and market volatility (Kamble et al., 2018). As global commerce increasingly shifts towards 

omnichannel retailing, where online and offline interfaces are deeply intertwined, digital supply 

chains provide the infrastructure to support cross-border agility, inventory synchronization, and data-

driven service delivery. Internationally, the significance of digital retail supply chains lies in their ability 

to standardize and optimize operations across divergent regulatory, cultural, and infrastructural 

environments. Multinational enterprises like Amazon, Alibaba, and Walmart have invested heavily in 

digital technologies to unify geographically dispersed warehouses, suppliers, and customer 

interfaces through centralized platforms (Esmaeilian et al., 2016). This capability not only enhances 

fulfillment speed and customer satisfaction but also reduces operational friction arising from 

inconsistent supply chain practices in different regions. Moreover, the use of digital twins and AI-

powered scenario simulations allows these firms to manage global disruptions, such as pandemics 

or geopolitical conflicts, by proactively rerouting shipments or reallocating stock (Mourtzis, 2020). This 

strategic use of digital infrastructure positions digital supply chains as key enablers of resilience, 

competitiveness, and growth on a global scale. 

 
Figure 1 : Digital Supply Chain Performance Framework 

 

Beyond the logistical and technological benefits, digital retail supply chains serve as the foundation 

for strategic transformation. They facilitate adaptive planning, foster real-time collaboration among 

stakeholders, and enable retailers to extract actionable insights from consumer behavior and supply-

side variability (Leng et al., 2021). The integration of advanced analytics into supply chain workflows 

allows firms to move from reactive to predictive models of decision-making, enhancing 

responsiveness and minimizing risk. As such, digital supply chains are not merely operational tools—

they are strategic assets with the capacity to redefine retail performance across the global 

marketplace (Carvalho et al., 2019). 
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Performance evaluation within supply chains refers to the structured process of assessing the 

operational, financial, and strategic outcomes of supply chain activities. This includes measuring 

dimensions such as cost efficiency, delivery reliability, inventory turnover, agility, innovation, and 

customer satisfaction through both qualitative and quantitative metrics. In the context of digital retail 

supply chains, traditional models of performance measurement are undergoing significant evolution. 

Advanced data analytics, artificial intelligence, and machine learning now enable firms to track 

real-time metrics across global operations, uncover hidden inefficiencies, and support strategic 

optimization (Govindan et al., 2015).The increasing complexity and dynamism of supply chains, 

particularly in multinational retail contexts, demand evaluation systems that are adaptive, context-

sensitive, and capable of processing high-velocity data from multiple sources (Cherrafi et al., 2016). 

Contemporary approaches to performance measurement often incorporate integrated frameworks 

like the Balanced Scorecard or the Supply Chain Operations Reference (SCOR) model. These models 

have evolved to reflect the nuances of digital infrastructures, incorporating digital KPIs such as data 

accuracy, digital order fill rates, and system uptime alongside traditional logistics metrics (Zheng et 

al., 2021). More critically, the inclusion of analytics dashboards, decision support systems, and 

predictive models enhances the ability of decision-makers to interpret performance data and align 

operational metrics with strategic objectives (Liao et al., 2017). Such integration not only supports 

real-time decision-making but also facilitates scenario planning and the proactive identification of 

potential disruptions. In global retail environments, performance evaluation is further complicated 

by institutional diversity, differing market maturity levels, and varying customer expectations. A 

performance metric that is meaningful in one region may be less relevant in another due to 

infrastructural constraints or cultural differences. This necessitates the development of flexible, 

modular evaluation models that can be calibrated to local conditions while maintaining coherence 

with corporate-level strategic goals (Agrawal et al., 2015). Thus, performance evaluation in digital 

retail supply chains becomes both a measurement exercise and a strategic competency—central 

to achieving operational excellence, regulatory compliance, and customer loyalty across 

international markets (Majid et al., 2022). 

Strategic decision-making in supply chain management refers to the high-level, long-term choices 

that define the structure, capabilities, and direction of the supply network. These decisions include 

supplier selection, capacity planning, technology investment, network design, and demand 

management. In digital retail environments, strategic choices are increasingly influenced by data-

driven intelligence, scenario forecasting, and dynamic optimization algorithms that provide insights 

into market shifts, supplier behavior, and customer trends (Semeraro et al., 2021). The role of strategic 

decision-making is especially pronounced in digital retail supply chains, where rapid technological 

changes and volatile consumer preferences demand flexible and forward-looking responses. 

Decisions are no longer made solely on historical performance but on predictive insights derived 

from integrated analytics platforms (Winkelhaus & Grosse, 2020). In globally dispersed supply chains, 

strategic decision-making must consider regional heterogeneity, logistics infrastructure, trade 

regulations, and sustainability objectives. For example, retailers expanding into emerging markets 

must choose between centralizing versus localizing their warehousing and distribution strategies 

based on digital logistics capabilities and cost-benefit analyses (Golan et al., 2020). In this context, 

strategic supply chain planning becomes a balancing act between cost efficiency, service levels, 

and risk mitigation. The increasing availability of real-time data and decision-support systems enables 

retailers to simulate multiple strategic scenarios, assess trade-offs, and identify optimal configurations 

under varying constraints (Lim et al., 2020). Moreover, strategic decisions in digital retail supply chains 

are intrinsically linked to corporate governance, sustainability goals, and competitive positioning. 

Retailers that invest in circular supply chains, low-carbon logistics, or ethical sourcing are not only 

making operational choices but are crafting long-term brand narratives and stakeholder 

relationships. These decisions require robust frameworks that connect performance evaluation 

metrics with strategic outcomes, thereby enabling continuous alignment between vision and 

execution. Thus, strategic decision-making serves as the central nervous system of the digital supply 

chain, enabling agility, innovation, and resilience in increasingly uncertain global retail environments 

(Jasti & Kodali, 2015). 

The integration of digital technologies into performance systems has redefined how retail supply 

chains monitor, evaluate, and enhance their operational and strategic objectives. Digital 

technologies such as artificial intelligence, blockchain, IoT, and advanced analytics play a central 
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role in automating data collection, enabling end-to-end visibility, and providing real-time insights for 

performance monitoring. These tools transform conventional performance evaluation from periodic, 

manual reporting to dynamic, automated feedback loops that support agile responses and 

continuous improvement (Garza-Reyes, 2015). For instance, AI-powered demand forecasting 

models can significantly reduce stockouts and overstocking by continuously learning from real-time 

sales, seasonal trends, and external variables such as weather or economic indicators (Javaid et al., 

2022). Blockchain technology enhances transparency and traceability in the supply chain, offering 

secure, immutable records of transactions, which are crucial for verifying compliance, managing 

recalls, and building consumer trust in global retail markets. As performance metrics become 

increasingly dependent on trust and traceability, especially in sectors such as food, fashion, and 

pharmaceuticals, blockchain offers a compelling technological foundation for performance 

assurance (Hermann et al., 2016). Similarly, the use of IoT devices in logistics and warehousing 

enables real-time tracking of goods, monitoring of environmental conditions, and automated alerts 

for exceptions, all of which enhance the granularity and accuracy of performance evaluation(Peres 

et al., 2020). Cloud-based platforms allow for centralized data aggregation across geographies, 

facilitating benchmarking, comparative analysis, and coordinated strategy implementation. These 

digital ecosystems not only improve internal performance monitoring but also enable collaborative 

performance management with suppliers, logistics partners, and service providers (Eskandarpour et 

al., 2015). The seamless integration of digital technologies into performance evaluation frameworks 

therefore enhances decision speed, improves forecasting precision, and reduces the latency 

between data collection and corrective action. As such, digital integration is not a supplementary 

feature but a structural necessity in performance-driven digital retail supply chains(Casino et al., 

2019). 
Figure 2: Digital Retail Supply Chain Dynamics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strategic agility refers to a firm's ability to swiftly and effectively respond to changes in its external 

environment through rapid reconfiguration of its resources and capabilities. In digital retail supply 

chains, performance evaluation plays a pivotal role in enabling such agility by providing continuous 

feedback on the impact of strategic decisions, highlighting emerging risks, and surfacing 

opportunities for innovation (Lu, 2017). With real-time dashboards and advanced analytics, firms can 

detect performance deviations as they happen, allowing for quick adjustment of sourcing strategies, 

logistics arrangements, or promotional campaigns. This enables decision-makers to execute micro-

strategies in response to immediate market signals while maintaining long-term strategic 

direction(Andoni et al., 2019). In practice, strategic agility is supported through the alignment of 

performance metrics with scenario-based planning and decision simulation tools. For example, when 

consumer demand in a particular region spikes unexpectedly due to a local event or promotion, 
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supply chain leaders can evaluate current performance constraints, simulate redistribution options, 

and implement revised fulfillment plans—all within hours, not days (Farooq et al., 2020).The 

performance evaluation systems become the sensor network of the supply chain, feeding real-time 

intelligence into agile strategy platforms that convert data into rapid, coordinated action (Vezzoli et 

al., 2015). Furthermore, strategic agility demands a rethinking of hierarchical decision-making. 

Empowering front-line managers with access to performance data enables decentralized, context-

specific actions that preserve organizational responsiveness in fast-moving markets. This 

decentralization is particularly effective when combined with digital collaboration platforms and AI-

driven decision engines that offer recommendations based on continuous learning from prior 

performance data (Reim et al., 2015).Thus, linking performance evaluation to strategic agility allows 

digital retail supply chains not only to survive disruption but to turn uncertainty into competitive 

advantage through intelligent, real-time adaptation. 

A critical but often overlooked factor in performance evaluation within digital retail supply chains is 

the influence of data governance and organizational culture. Data governance refers to the formal 

management of data availability, usability, integrity, and security, while organizational culture 

shapes how performance data is interpreted, shared, and acted upon by decision-makers. The 

effectiveness of performance systems depends not only on technological sophistication but also on 

institutional norms, leadership commitment, and employee engagement (Heragu, 2018). Without 

robust data governance, digital supply chains risk measurement errors, misaligned incentives, and 

flawed decisions based on incomplete or distorted data (Li et al., 2017). Organizational culture also 

influences how performance evaluation is embedded into strategic decision-making. Cultures that 

value transparency, continuous improvement, and evidence-based thinking are more likely to 

leverage performance insights constructively, whereas rigid or politicized cultures may distort data 

interpretation or suppress negative findings (Botín-Sanabria et al., 2022). In international contexts, 

cultural compatibility with data-driven management practices becomes even more salient. For 

example, hierarchical organizations may resist decentralized decision-making even when 

performance dashboards suggest local responsiveness would be beneficial (Ivanov et al., 2017). 

Moreover, ethical considerations surrounding data ownership, consent, and algorithmic 

transparency are gaining importance in digital retail supply chains. Performance systems that rely on 

customer and supplier data must ensure compliance with international data protection laws and 

ethical norms, which requires cross-functional governance and legal oversight(Yawar & Seuring, 

2017). As such, high-quality performance evaluation is not merely a technical issue—it is a socio-

organizational capability that reflects the maturity of governance structures and cultural alignment 

with digital transformation goals. Only when these factors are integrated can performance 

evaluation systems truly enhance strategic decision-making in globally distributed digital retail supply 

chains (Rosique et al., 2019). The primary objective of this study is to systematically examine the 

evolving role of artificial intelligence (AI) and other emerging digital technologies in enhancing 

vendor performance evaluation within digital retail supply chains. As retail ecosystems transition into 

increasingly data-driven and omnichannel environments, traditional performance measurement 

approaches have become insufficient to address the complexity, speed, and strategic demands of 

modern supply networks. This study aims to synthesize a broad body of scholarly literature to uncover 

how AI, blockchain, IoT, and cloud computing are being integrated into performance evaluation 

systems to support real-time monitoring, strategic planning, and adaptive decision-making. 

Specifically, the research focuses on identifying the emergence of digital-specific key performance 

indicators (KPIs), the extent of strategic alignment between performance data and decision-making 

models, and the challenges of implementing such systems in multinational retail contexts.  

LITERATURE REVIEW 
The rapidly expanding body of scholarship on digital retail supply chains reflects a growing 

recognition of the strategic value that performance evaluation models contribute to global retail 

competitiveness. As organizations across the retail sector transition from traditional to digital supply 

chain ecosystems, an increasing volume of academic work has emerged addressing both the 

technological underpinnings and managerial implications of this transformation. However, the 

literature remains fragmented across multiple disciplines, including operations management, supply 

chain analytics, strategic decision-making, and digital technologies. This literature review seeks to 

synthesize and critically evaluate the existing theoretical frameworks, empirical findings, and 

analytical models that intersect with the theme of performance evaluation in digital retail supply 
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chains, with a particular focus on their alignment with strategic decision-making processes. The 

review is structured to trace the intellectual evolution of performance evaluation concepts within 

retail logistics, from their foundational theories to their digital-era reinventions. It explores the 

adoption of digital tools such as artificial intelligence, blockchain, and big data analytics in 

performance management and their impact on decision-making structures within retail networks. 

Additionally, it investigates international variances, highlighting how cultural, infrastructural, and 

institutional differences shape the design and implementation of performance evaluation systems in 

cross-border retail operations. This synthesis is not limited to descriptive summaries but aims to identify 

gaps, contradictions, and underexplored areas in the literature that may hinder theoretical 

advancement and practical application. By categorizing the literature into specific, thematically 

aligned segments, the review builds a conceptual scaffold that guides subsequent discussion on the 

development, application, and strategic integration of performance evaluation models. The 

overarching goal is to present a cohesive scholarly narrative that reflects both the diversity and 

convergence of research efforts in this critical domain. 

Performance Evaluation in Supply Chains 

Historically, performance evaluation in supply chains has been rooted in structured models designed 

to measure operational efficiency and support incremental improvements. Among the earliest and 

most influential frameworks is the Supply Chain Operations Reference (SCOR) model, introduced by 

the Supply Chain Council. SCOR provided a standardized approach for analyzing supply chain 

performance across five core processes—Plan, Source, Make, Deliver, and Return—each linked to a 

set of key performance indicators(Babiceanu & Seker, 2016). The SCOR model gained prominence 

for its ability to align business processes with performance metrics, facilitating benchmarking and 

best practice identification across industries (Huan et al., 2004). Parallel to SCOR, the Balanced 

Scorecard (BSC) emerged as a holistic tool for translating corporate strategy into measurable 

outcomes across four dimensions: financial, customer, internal process, and learning and growth 

(Lezzi et al., 2018). Although not exclusive to supply chains, BSC was later adapted to logistics and 

operations contexts to assess broader organizational alignment (Bottani & Vignali, 2019).A third 

influential model was derived from lean manufacturing principles, where KPIs such as lead time, 

waste reduction, and value stream efficiency dominated performance assessments (Womack & 

Jones, 1996; Shah & Ward, 2007). These historical models laid the groundwork for structured 

performance evaluation and have been widely applied across retail supply chains, especially in 

production and distribution-focused organizations. However, these tools largely emphasized 

efficiency and internal metrics, with limited integration of external dynamics or technological 

considerations. Nonetheless, their legacy persists in modern hybrid frameworks and remains 

foundational in academic and industrial practice(Barricelli et al., 2019). The broad acceptance of 

these models reflects the enduring need for structure and comparability in performance systems, 

even as the underlying assumptions and operational contexts evolve. 

 
Figure 3 : Traditional Supply Chain Performance Evaluation 
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Performance evaluation in traditional supply chains has largely revolved around a set of core 

dimensions: cost, service, quality, and flexibility. These dimensions have been widely endorsed as the 

fundamental pillars for assessing supply chain performance across sectors, particularly in pre-digital 

retail environments(Chauhan et al., 2022). Cost efficiency—including metrics such as unit cost, total 

landed cost, and cost-to-serve—has historically received the greatest emphasis due to its direct 

impact on profitability and competitiveness (Asghari et al., 2019). Service-level performance, 

typically captured through order accuracy, fill rate, and lead time, was recognized as a 

differentiator in customer satisfaction, especially in competitive retail markets(Schumacher et al., 

2016). Quality, though initially associated with production standards, evolved to include supplier 

quality assurance, defect rates, and customer returns—key concerns in supply-sensitive retail 

networks (Oláh et al., 2020). Flexibility, though less tangible, was increasingly acknowledged as a 

performance factor, referring to the supply chain’s ability to adapt to changing demand, product 

variety, or external disruptions (Ivanov & Dolgui, 2021). These dimensions were often assessed in 

isolation, with limited integration or contextual adaptation, limiting their strategic utility in complex 

retail ecosystems. Moreover, traditional metrics were typically retrospective, focusing on what 

happened rather than why or how it could be improved. Despite these limitations, the consistency 

of cost, service, quality, and flexibility as performance dimensions ensured comparability across 

organizations and industries (Ivanov & Dolgui, 2021). They formed the building blocks of performance 

dashboards, supplier evaluation templates, and service-level agreements long before the digital 

supply chain era introduced advanced analytics and real-time monitoring. Even now, many digital 

KPIs remain extensions of these foundational categories, suggesting their continued relevance in 

supply chain theory and practice. 

In the pre-digital era, performance metrics played a crucial role in managing retail supply chains 

characterized by linear processes, siloed operations, and limited data visibility. Performance 

indicators were designed to ensure predictability, minimize waste, and optimize inventory and 

distribution operations (Tseng et al., 2019). Retailers relied on static reporting cycles, often monthly or 

quarterly, to evaluate supplier reliability, fulfillment accuracy, and distribution efficiency(Machado 

et al., 2020). Forecast accuracy, stock turnover, and backorder rates were standard indicators that 

influenced purchasing and replenishment decisions (Peng et al., 2018). These metrics, while 

operationally useful, were often disconnected from strategic objectives due to the lack of integrated 

data systems and analytics capabilities. Nevertheless, they provided a vital control mechanism in an 

era where retail chains operated through fragmented supplier relationships and relied heavily on 

historical data for planning (Bonilla et al., 2018).Furthermore, performance measurement reinforced 

supply chain coordination by fostering shared expectations and accountability, particularly through 

contracts and service-level agreements (Mittal et al., 2018).In the absence of digital platforms, 

performance reviews often occurred through manual audits and periodic evaluations, which limited 

the responsiveness of supply networks to dynamic shifts in consumer demand or supply-side 

disruptions. Despite these constraints, performance measurement systems were essential for 

managing complexity in large-scale retail distribution networks, particularly in industries such as 

fashion, consumer electronics, and FMCG(Mehrpouya et al., 2019). The legacy of these systems 

continues to inform baseline expectations and compliance standards in contemporary supply 

chains, even as digital tools increasingly dominate execution and evaluation tasks. Thus, traditional 

performance metrics were not only operational necessities but also managerial tools that shaped 

the evolution of retail logistics and strategic sourcing practices. 

While traditional performance evaluation models provided structure and standardization, they 

faced significant limitations when applied to complex and dynamic retail environments. One of the 

primary criticisms was their reactive nature—most traditional metrics captured past performance 

without offering predictive or prescriptive insights (Chang & Chen, 2020).In fast-paced retail markets 

where consumer demand fluctuates rapidly, lagging indicators failed to support timely decision-

making or proactive strategy development (Büyüközkan & Ilıcak, 2022). Moreover, the narrow focus 

on internal efficiency metrics often came at the expense of external responsiveness and customer 

experience. For instance, cost-focused KPIs frequently encouraged bulk purchasing or centralized 

warehousing, which could reduce agility and compromise service levels (Baduge et al., 2022). 

Additionally, traditional frameworks were often rigid, lacking the adaptability to incorporate new 

variables such as sustainability, ethical sourcing, or digital channel performance (Diez-Olivan et al., 

2019). As retail operations grew more global and technology-intensive, the inability of traditional 
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models to integrate real-time data or handle multidimensional performance trade-offs became 

increasingly problematic (Materla et al., 2019).Many organizations also struggled with metric 

overload—where the proliferation of KPIs created confusion rather than clarity—further complicating 

managerial decision-making (González-Pérez & Ramírez-Montoya, 2022). Another limitation was the 

underrepresentation of qualitative or strategic dimensions such as innovation, collaboration, and 

long-term value creation, which are now seen as critical in volatile supply chain environments 

(Antoniadi et al., 2021). These gaps created a strong impetus for the evolution of performance 

evaluation models, particularly in digitally enabled retail contexts where speed, integration, and 

adaptability are paramount. Therefore, while traditional approaches laid the groundwork for 

performance measurement, they now serve more as reference points than as sufficient tools in the 

age of digital retail supply chains. 

Reframing of Supply Chain Performance 
The digitalization of supply chains has catalyzed a profound shift in how performance is 

conceptualized and managed—from a traditionally operational focus to a more strategic and 

integrative orientation. In the pre-digital era, performance management largely emphasized internal 

process efficiency, with metrics focusing on cost minimization, inventory turnover, and lead time 

(Antoniadi et al., 2021). 
Figure 4: Digital Supply Chain Performance Framework 

 
 

However, the increasing complexity of supply networks, the growth of omnichannel retail, and the 

demands for agility have redefined performance management as a core strategic capability. 

Scholars now argue that performance systems must support continuous learning, strategic 

alignment, and organizational agility (Govindan & Hasanagic, 2018; Subrato, 2018). This evolution is 

evident in the shift toward metrics that reflect value creation, customer experience, innovation 

capability, and sustainability (Hitomi, 2017; Uddin et al., 2022). For instance, performance indicators 

now include strategic dimensions such as ecosystem collaboration effectiveness and supplier 

innovation rates, which were previously absent in traditional models (Rahaman, 2022; Stojkoska & 

Trivodaliev, 2017). Real-time and predictive metrics have also replaced retrospective reporting, 

allowing firms to proactively identify deviations, simulate alternative strategies, and dynamically 

allocate resources (Sazzad & Islam, 2022; Xu et al., 2018). This strategic reframing is particularly visible 

in digital retail supply chains, where data-driven insights are embedded into executive dashboards, 

informing high-level decisions on sourcing, pricing, logistics, and customer fulfilment (Bouzon et al., 

2016; Akter & Razzak, 2022). Thus, performance evaluation has transformed into a forward-looking, 

enterprise-wide function that directly informs strategic planning and long-term competitiveness. 

As supply chains have become digitized, the emergence of new key performance indicators (KPIs) 

has significantly expanded the scope of performance measurement. Traditional metrics, while still 

relevant, are increasingly supplemented by digital KPIs that capture real-time dynamics and inter-

organizational interactions. Among the most widely adopted digital KPIs are visibility, responsiveness, 
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and traceability. Supply chain visibility refers to the ability to track materials, products, and 

information as they move through the network; it is now considered essential for managing 

complexity and uncertainty(Mostafa et al., 2020). Visibility metrics include real-time tracking 

accuracy, percentage of orders with full tracking, and sensor-based condition monitoring(Mosavi et 

al., 2019). Responsiveness, a measure of how quickly a supply chain can adapt to changes in 

demand or disruptions, is now tracked through metrics such as order-to-delivery lead time, dynamic 

routing success rates, and system reconfiguration speed (Shafiee et al., 2019). Traceability—

particularly enabled by blockchain and IoT—has gained prominence in sectors like food, fashion, 

and pharmaceuticals. It allows firms to monitor provenance, authenticity, and compliance across 

multi-tier supply chains (Queiroz et al., 2022). Studies show that digital traceability enhances not only 

product safety but also consumer trust and brand value. These digital KPIs enable granular, real-time 

insights that were previously unavailable through traditional reporting systems. They also support 

multi-dimensional decision-making that cuts across logistics, customer service, risk management, 

and sustainability (Winans et al., 2017). The growing literature reflects consensus that without such 

metrics, performance systems are inadequate for managing the speed and complexity of digitally 

integrated retail networks. 

Digital technologies have fundamentally altered the capabilities of supply chain performance 

systems, transitioning them from static, spreadsheet-based evaluations to real-time, intelligent 

monitoring platforms. Key enabling technologies include the Internet of Things (IoT), cloud 

computing, and mobile applications—each playing a distinct role in enhancing the frequency, 

precision, and usability of performance data. The IoT, through the deployment of smart sensors and 

RFID devices, allows for continuous tracking of inventory, equipment, and environmental conditions 

across the supply chain (Ivanov et al., 2021). These sensors provide granular data that feed into 

cloud-based systems, where it is aggregated, analyzed, and visualized in near real-time (Camomilla 

et al., 2018). Cloud computing facilitates centralized access to performance data, enabling cross-

functional and cross-organizational visibility (Nagy et al., 2018). Moreover, the scalability of cloud 

platforms ensures that performance monitoring systems can grow in tandem with the complexity of 

supply chains. Mobile technologies further enhance decision-making agility by allowing supply chain 

managers to access dashboards, receive alerts, and make adjustments from remote locations 

(Panarello et al., 2018). The combined use of these technologies transforms performance evaluation 

from a periodic reporting task into a continuous, adaptive process. Real-time performance tracking 

enables firms to rapidly detect disruptions, trigger automated responses, and update strategic plans 

based on live data (Mangla et al., 2018). Studies consistently show that firms with high digital 

integration in performance tracking exhibit superior operational resilience and customer satisfaction 

(Çınar et al., 2020).These findings reinforce the view that digital technologies are not auxiliary tools 

but foundational components of modern performance evaluation architecture. 

The rise of end-to-end control towers represents a major advancement in the strategic orchestration 

of supply chain performance. Control towers are centralized, digital platforms that provide visibility, 

analytics, and coordination capabilities across the full length of the supply chain—from suppliers to 

customers(Çınar et al., 2020). These systems aggregate data from multiple sources, including 

enterprise systems (ERP), warehouse management systems (WMS), transportation management 

systems (TMS), and IoT devices, to offer a unified view of operations (Wang et al., 2018). What 

distinguishes control towers is their integration of predictive analytics, AI-based simulations, and 

prescriptive decision tools, enabling proactive management rather than reactive response(Negri et 

al., 2017). For instance, when a delay is detected in a supplier's delivery, the control tower can 

simulate downstream impacts, recommend contingency actions, and coordinate responses across 

functions (Dubey et al., 2015). Literature highlights that control towers improve key outcomes such 

as inventory optimization, customer service levels, and fulfillment speed (Leeson et al., 2017). They 

also support risk mitigation by identifying potential disruptions early and enabling scenario-based 

planning (Zhang et al., 2022). Moreover, control towers foster collaborative performance 

management by allowing stakeholders—suppliers, logistics providers, and retailers—to share metrics 

and insights on a common platform(Zare et al., 2015). Despite the implementation challenges—such 

as data integration, system interoperability, and cost—control towers are increasingly seen as 

essential for high-performance, customer-centric, and resilient retail supply chains(Boone et al., 

2019). Their emergence signifies the culmination of digital transformation in performance systems, 
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marking a transition from fragmented, static metrics to a cohesive, intelligent, and strategic 

management infrastructure. 

Artificial Intelligence and Machine Learning in Performance Monitoring 

Artificial Intelligence (AI) and Machine Learning (ML) have emerged as powerful enablers in supply 

chain performance monitoring, particularly in enhancing demand forecasting, detecting anomalies, 

and optimizing key performance indicators (KPIs). In contrast to traditional time-series models, which 

rely heavily on historical data and often assume linearity or stability, AI and ML algorithms can process 

massive, heterogeneous data streams to model nonlinear demand behaviors and adjust predictions 

in real-time(Talwar et al., 2021). For instance, deep learning and ensemble methods have been 

successfully applied to incorporate diverse inputs such as promotional calendars, social media 

sentiment, weather patterns, and macroeconomic indicators to forecast sales more accurately (Tan 

et al., 2017). In retail supply chains, accurate forecasting directly influences replenishment cycles, 

inventory carrying costs, and service levels. In addition to forecasting, ML techniques such as isolation 

forests, clustering, and autoencoders are now widely used for anomaly detection in supply chain 

performance metrics, uncovering irregularities in procurement, fulfillment, and transportation that 

may signal disruptions or inefficiencies (Naz et al., 2022). Moreover, AI systems increasingly support 

KPI optimization by continuously refining threshold levels, automating root-cause analysis, and 

recommending adjustments to procurement strategies or routing policies (Xing et al., 2016). 

Reinforcement learning approaches, in particular, have shown promise in learning from the 

performance impact of past decisions to enhance supply chain configuration(Haraguchi & Lall, 

2015). Collectively, the literature suggests that AI/ML technologies are no longer auxiliary decision 

aids but integral tools for driving dynamic, data-driven performance improvement in complex retail 

networks(Dissanayake & Cross, 2018). 

Figure 5: AI-Driven Supply Chain Evaluation Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The application of AI in performance dashboards has become increasingly prevalent across retail 

and logistics organizations seeking real-time insights and adaptive decision-making capabilities. 

Case-based evidence demonstrates that firms adopting AI-integrated dashboards experience 

improved performance visibility, shortened response times, and greater accuracy in 

execution(Rejeb et al., 2020). Amazon, for example, has operationalized predictive analytics into its 

supply chain dashboards, enabling real-time tracking of order flows, warehouse utilization, and 

delivery anomalies(Hahn & Packowski, 2015). These systems adjust autonomously to changing 

demand conditions, using customer behavior and regional activity data to optimize inventory 

placement and replenishment priorities. Similarly, Walmart employs AI through its Retail Link platform, 
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which allows suppliers to monitor key metrics such as stock availability, shelf compliance, and sales 

velocity in real time (Sangari et al., 2015). IBM’s Watson Supply Chain and SAP Leonardo are other 

widely cited systems, offering AI-enhanced dashboards capable of integrating IoT feeds, customer 

transaction data, and supplier performance records to produce holistic views of supply chain 

operations (Luthra & Mangla, 2018). These dashboards use natural language processing and 

machine learning to deliver actionable insights through user-friendly visualizations and alerts. 

Furthermore, studies show that AI-enabled dashboards promote cross-functional collaboration by 

standardizing data formats and generating shared performance narratives (Chen et al., 2019). 

Beyond large firms, smaller companies increasingly access cloud-based AI dashboard services such 

as Microsoft Azure AI and Google Cloud AutoML, democratizing access to intelligent monitoring 

(Helo & Hao, 2022). The evolution of these systems underscores a growing consensus in the literature 

that AI-integrated dashboards are essential infrastructure for responsive and performance-driven 

supply chain ecosystems (Nayak & Dhaigude, 2019). 

Despite the growing integration of AI in performance evaluation, several critical concerns regarding 

algorithmic transparency, bias, and accountability remain unresolved. The opacity of many ML 

models—particularly deep learning and ensemble algorithms—can obscure the reasoning behind 

key performance predictions or recommendations, leading to a “black box” effect that hinders 

interpretability and trust (Ebinger & Omondi, 2020). In supply chain environments, where decisions 

affect supplier relationships, customer fulfillment, and cost allocations, such lack of transparency can 

be problematic. For example, if an AI system flags a supplier for poor reliability based on 

performance metrics but fails to disclose the specific criteria used, this may lead to unjust contract 

termination or strained partnerships (Yousefi & Tosarkani, 2022). Furthermore, algorithmic bias poses 

a serious ethical risk. If historical data includes embedded biases—such as regional 

underrepresentation or uneven reporting quality—AI systems may perpetuate these patterns, 

disproportionately penalizing smaller or disadvantaged suppliers. Studies have also raised concerns 

about overreliance on quantitative metrics, which may marginalize qualitative factors like 

relationship strength or local market knowledge (Nozari et al., 2022). Regulatory frameworks such as 

the General Data Protection Regulation (GDPR) require explainability for algorithmic decisions that 

affect contractual outcomes, adding compliance pressures for global retailers (Jahani et al., 2021). 

In response, some researchers advocate for Explainable AI (XAI) methods that produce interpretable 

models without sacrificing performance (Tan & Sidhu, 2022). Overall, while AI has advanced 

performance monitoring capabilities, these studies emphasize the need for transparency protocols, 

bias audits, and human oversight to ensure ethical and accountable evaluation. 

The infusion of AI into performance evaluation systems is significantly reshaping the balance 

between human judgment and machine-based decision-making in supply chain contexts. 

Traditional decision-making in retail supply chains relied heavily on managerial experience, intuition, 

and retrospective analysis, which were often constrained by information asymmetries and cognitive 

biases (Luthra et al., 2022). AI alters this dynamic by enabling automated analysis of vast datasets, 

offering prescriptive recommendations or even executing decisions autonomously under defined 

conditions (Chehbi-Gamoura et al., 2020). However, the shift toward automation raises questions 

about the evolving role of humans in performance management. Several studies have highlighted 

a growing trend toward human-in-the-loop systems, where decision-making authority is shared 

between algorithms and supply chain professionals (Fontes & Freires, 2018). In such models, AI 

systems handle repetitive, high-volume tasks such as forecasting or routing, while humans intervene 

in complex, ambiguous, or ethically sensitive scenarios. This division optimizes organizational agility 

but also requires re-skilling and cultural adaptation within management teams (Seyedan & 

Mafakheri, 2020). Moreover, the delegation of decision-making to machines may lead to reduced 

transparency and organizational learning if performance insights are not adequately 

communicated or contextualized for human actors (Nudurupati et al., 2016). Concerns also persist 

regarding accountability—particularly in cases where algorithmic decisions lead to service failures, 

contract disputes, or reputational damage. The literature increasingly supports a balanced model in 

which AI augments human judgment rather than replaces it, fostering collaborative intelligence that 

maximizes both computational power and contextual awareness (Sharma et al., 2022). As such, the 

future of performance evaluation will likely depend on organizations’ ability to integrate human and 

machine intelligence into coherent, ethical, and adaptive decision architectures. 
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Blockchain Based Performance Indicators 

The integration of blockchain technology in supply chains has emerged as a disruptive innovation 

that significantly enhances transparency and traceability, thereby reshaping performance 

evaluation systems. Blockchain, by offering a decentralized and immutable ledger, allows for real-

time recording and verification of transactions, which ensures that supply chain events—from 

sourcing to delivery—are traceable with high fidelity (Sharma et al., 2022). Unlike traditional systems 

where information is siloed and susceptible to manipulation or error, blockchain ensures data 

integrity by enforcing consensus protocols and cryptographic validation (Singh et al., 2021). This has 

significant implications for supply chain performance monitoring, particularly in sectors where 

authenticity, compliance, and trust are critical. In the food industry, for example, Walmart and IBM 

partnered to deploy blockchain in tracking the provenance of produce, reducing traceability time 

from several days to seconds (Tan et al., 2015). Similar implementations have occurred in fashion 

(ModaChain), pharmaceuticals (MediLedger), and electronics, all targeting enhanced 

transparency and fraud prevention (Du et al., 2017). Furthermore, studies show that blockchain-

enabled visibility can improve supply chain responsiveness by detecting anomalies and alerting 

stakeholders to quality or compliance issues in real time (Jain et al., 2017). The literature also points 

to blockchain’s role in fostering trust among decentralized stakeholders, thereby facilitating 

collaborative performance evaluation across geographies and tiers (Bechtsis et al., 2017). Thus, 

blockchain transforms traceability from a manual, retrospective process into a digital, real-time 

capability that redefines how performance is measured and managed. 

Blockchain technology is driving the emergence of new trust-based performance metrics that go 

beyond traditional cost and efficiency indicators to include provenance, auditability, and regulatory 

compliance. These metrics are particularly critical in industries with stringent documentation and 

verification needs, such as food safety, pharmaceuticals, and conflict minerals (Mageto, 2021). 

Provenance metrics enabled by blockchain allow organizations to track product origins, including 

supplier identity, geographic source, and time-stamped chain of custody data (Zhan & Tan, 2020). 

These indicators are increasingly integrated into performance dashboards to evaluate the ethical 

and geographic authenticity of goods. For example, product journey maps and hash verification 

rates are now being used as real-time indicators of supply integrity (Yadav et al., 2022). Auditability, 

defined as the ease with which past transactions can be independently verified, is another emergent 

metric, with blockchain platforms automating audit trails and eliminating the need for third-party 

intermediaries (Todorovic et al., 2018). Performance evaluations increasingly incorporate indicators 

such as ledger immutability scores, hash verification success rates, and node consensus efficiency. 

Compliance metrics, including automatic verification of certifications, regulatory approvals, and 

contract conditions, are also streamlined via smart contracts embedded into blockchain platforms 

(Todorovic et al., 2018). For example, smart contracts can automatically block shipments that do not 

meet agreed-upon sustainability or safety standards, enabling real-time enforcement. Scholars 

argue that these new blockchain-enabled KPIs offer a multidimensional performance perspective 

that balances operational, ethical, and legal accountability (Sousa et al., 2019). Therefore, 

performance evaluation systems underpinned by blockchain not only measure efficiency but also 

enforce trust, traceability, and compliance in decentralized supply networks. 

One of the most transformative applications of blockchain in supply chains is in supporting 

sustainable sourcing and ethical logistics, both of which are increasingly central to corporate 

performance agendas. Traditional performance indicators often failed to capture environmental or 

social governance (ESG) parameters due to limitations in data verifiability and supply chain opacity 

(Delipinar & Kocaoglu, 2016). Blockchain addresses this gap by providing immutable documentation 

of sustainability claims and third-party certifications, thereby validating supplier compliance with 

labor, environmental, and ethical standards (Panetto et al., 2019). For instance, blockchain platforms 

have been used to track fair-trade certifications in coffee, carbon emissions in logistics, and 

environmental impact scores in fashion manufacturing. These metrics are then used to evaluate 

supplier performance not just on timeliness or cost but also on sustainability KPIs such as carbon 

traceability, ethical sourcing rates, and recycling or reuse ratios (Li & Wang, 2017). Studies also 

highlight the role of blockchain in enhancing consumer-facing transparency, enabling end-users to 

scan QR codes and view verified product histories, thereby increasing brand trust and loyalty. Ethical 

logistics performance—once difficult to monitor—is now increasingly assessed through blockchain-

verified metrics like humane labor conditions, emissions traceability, and packaging recyclability 
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rates (Kara et al., 2020). Furthermore, blockchain facilitates circular economy practices by 

documenting product ownership, warranty, and lifecycle data, thereby enabling performance 

metrics that support reverse logistics and remanufacturing (Pal, 2020). Collectively, these 

applications demonstrate that blockchain is not only a technological enabler but also a strategic 

tool for embedding sustainability and ethics into supply chain performance evaluation. 

Despite its potential, blockchain implementation in supply chain performance systems faces notable 

challenges related to scalability, interoperability, and technical integration, which can limit its 

widespread adoption and effectiveness. One of the primary barriers is the limited scalability of many 

blockchain platforms, particularly public and permissionless blockchains, which often suffer from slow 

transaction speeds and high energy consumption. For global retail supply chains handling millions of 

transactions daily, such limitations hinder real-time processing and undermine performance 

responsiveness. Even in permissioned blockchains, issues such as node synchronization and storage 

overload present obstacles to scaling across multi-tiered networks (Hahn, 2020). Interoperability 

poses another critical challenge. Supply chains typically involve numerous stakeholders using 

heterogeneous systems, and blockchain platforms often lack standardized protocols for seamless 

integration with existing ERP, TMS, or WMS platforms. This fragmentation complicates data 

consistency and limits the utility of blockchain-enabled performance dashboards. Moreover, 

organizational constraints such as limited blockchain literacy, high implementation costs, and 

resistance to data sharing further impede integration. Trust paradoxes also arise when firms must 

depend on blockchain consortia led by competitors or external vendors, thereby compromising 

governance autonomy. From a regulatory standpoint, the legal recognition of blockchain records 

and smart contracts remains underdeveloped in many jurisdictions, creating ambiguity in contract 

enforcement and performance adjudication (Taqi et al., 2020). Finally, scholars caution that an 

overreliance on blockchain for performance evaluation may lead to metric overload or false 

security, particularly if data quality at entry points is compromised (Calzolari et al., 2022). Hence, 

while blockchain offers a robust foundation for trust-based performance monitoring, its effectiveness 

depends on overcoming technical, organizational, and legal constraints that currently limit 

scalability and system integration. 

Strategic Decision-Making Models in Retail Supply Chains 

Strategic decision-making in retail supply chains has traditionally been underpinned by three 

principal theoretical frameworks: the rational decision-making model, bounded rationality, and the 

dynamic capabilities view. The rational decision-making model assumes that managers are fully 

informed, capable of identifying all possible alternatives, and consistently choose the optimal path 

to maximize objectives. While this framework dominated early supply chain literature, it has been 

criticized for its unrealistic assumptions in environments characterized by volatility and complexity. 

Bounded rationality, introduced by Trivellas et al, (2020) recognizes that decision-makers operate 

under cognitive limitations and incomplete information, often resorting to satisficing rather than 

optimizing. This model is particularly relevant to contemporary retail supply chains that must navigate 

real-time consumer behavior, diverse supplier capabilities, and digital disruptions The dynamic 

capabilities view Szalavetz (2019)’s offers a more adaptive approach, positing that competitive 

advantage in fast-changing environments depends on the firm's ability to sense opportunities, seize 

them effectively, and reconfigure internal resources. Scholars applying this model to retail emphasize 

the need for real-time analytics, strategic flexibility, and iterative learning to enable responsive and 

proactive supply chain decisions In digital retail ecosystems, these theories are increasingly used in 

tandem. While rationality provides a baseline, bounded rationality accounts for practical constraints, 

and dynamic capabilities highlight the importance of adaptability. Collectively, these models offer 

complementary perspectives that help explain how firms make strategic choices under uncertainty, 

particularly in supply chains increasingly shaped by digital technologies and customer-centric 

pressures. 

Strategic decision-making in retail supply chains relies heavily on the ability to translate performance 

metrics into strategic action. Various frameworks have emerged that bridge operational 

performance indicators with higher-level planning, enabling alignment between tactical execution 

and long-term goals (Mostafa et al., 2019). The Balanced Scorecard (BSC) is one of the most 

prominent of these, linking key performance areas—financial, customer, internal processes, and 

learning—to strategic objectives through measurable indicators. While originally developed for 

corporate strategy, BSC has been widely adapted to supply chains, helping organizations align 
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inventory policies, service level targets, and fulfillment efficiency with strategic goals like market 

expansion or sustainability (Hwang et al., 2016). The Supply Chain Operations Reference (SCOR) 

model also serves as a strategic planning tool, enabling decision-makers to benchmark performance 

and design strategy around five core processes: Plan, Source, Make, Deliver, and Return. More 

recently, data-driven frameworks have emerged that combine key performance indicators (KPIs) 

with predictive analytics and AI-based simulation, allowing managers to model the future impact of 

various strategic choices. These frameworks support dynamic strategy adjustment, especially in the 

face of disruptions or changing customer expectations.  

 
Figure 6: Retail Supply Chain Decision Framework  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In omnichannel environments, for example, KPIs such as customer fulfillment cost, order accuracy, 

and digital conversion rates directly inform pricing, distribution, and channel strategy(Gupta et al., 

2020). Empirical studies confirm that firms with strong performance–strategy alignment exhibit better 

strategic agility, operational resilience, and customer satisfaction outcomes. Hence, these 

integrative frameworks serve as essential tools for bridging operational excellence and strategic 

foresight in digitally enabled retail supply chains.  Moreover, Strategic decision-making frameworks 

must account for the fundamental structural differences between omnichannel and pure-play 

digital retail models. Omnichannel retailers operate across physical and digital platforms and must 

make strategic decisions regarding channel integration, inventory placement, and cross-channel 

performance alignment (Berger et al., 2022). These decisions often involve trade-offs between 

operational complexity and customer experience optimization. For example, omnichannel retailers 

must weigh the benefits of shared inventories and flexible fulfillment (e.g., buy online, pick up in store) 

against increased demand for coordination and performance visibility across disparate systems 

(Chiu & Choi, 2016). In contrast, pure-play digital retailers—which operate exclusively online—focus 

more heavily on digital KPIs such as conversion rates, fulfillment latency, and digital return rates. Their 

strategic decisions revolve around digital infrastructure scalability, automated supply chain 

performance, and customer personalization strategies powered by AI and big data. While both 

models require data-driven decision-making, omnichannel environments must accommodate 

complex customer journeys and multi-node logistics networks, whereas pure-play models often 

centralize decision-making around platform design and distribution center efficiency. Studies reveal 

that decision speed and consistency are more challenging in omnichannel contexts due to inter-

channel dependencies and varying performance metrics across touchpoints (Esmaeilian et al., 

2020). Therefore, strategic decision-making in retail supply chains is highly context-sensitive, requiring 

tailored models and metrics that reflect the distinct demands of omnichannel and pure-play 

environments. 

The allocation of decision rights—whether centralized or decentralized—profoundly influences the 

effectiveness of strategic planning in retail supply chains. In centralized models, strategic decisions 

such as inventory allocation, pricing, and supplier selection are concentrated at corporate 
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headquarters, enabling consistency, economies of scale, and unified performance metrics (Khan et 

al., 2022). Centralization is often preferred in organizations prioritizing standardization, cost efficiency, 

and tight brand control. However, such structures may struggle to respond quickly to regional market 

dynamics or localized disruptions (Chen et al., 2015). In contrast, decentralized decision-making 

allows local managers greater autonomy to adapt to market-specific demands, enabling flexibility, 

responsiveness, and contextual intelligence in strategic choices (Kano et al., 2020). Studies show that 

in volatile environments—such as during the COVID-19 pandemic—retailers with decentralized 

models were better equipped to reallocate resources, modify fulfillment strategies, and adjust 

procurement policies based on real-time data from frontline operations. However, decentralization 

can lead to fragmented KPIs, misaligned strategies, and inconsistent service levels if not balanced 

by central oversight and shared data platforms. Increasingly, hybrid models are emerging that 

allocate routine or data-intensive decisions (e.g., replenishment or pricing) to centralized AI systems 

while empowering local managers to handle nuanced, context-specific scenarios(Dwivedi et al., 

2021). These models benefit from global coordination and local sensitivity, especially when 

integrated with real-time performance dashboards and AI-based simulation tools. The literature 

suggests that the optimal allocation of decision rights depends on firm size, market volatility, digital 

maturity, and strategic priorities, making this a key area of inquiry in performance-driven retail supply 

chain management. 

Supply chain performance through Big Data Analytics 

The transformation of supply chain performance management has closely followed the evolution of 

analytics, progressing from descriptive to predictive and ultimately to prescriptive analytics. Early 

supply chain analytics focused largely on descriptive methods—summarizing historical data through 

basic dashboards and static reports to understand what happened (Ding, 2018). While useful for 

identifying inefficiencies and performance trends, descriptive analytics lacked the capability to 

support proactive decision-making. The introduction of predictive analytics, powered by machine 

learning and statistical modeling, allowed firms to forecast future events such as demand 

fluctuations, inventory depletion, or logistics bottlenecks (Khanfar et al., 2021). These tools enabled 

managers to anticipate disruptions and optimize operations in advance. Prescriptive analytics, the 

most advanced stage, leverages AI-driven simulations, optimization algorithms, and scenario 

analysis to recommend actions or automate responses (Namugenyi et al., 2019). In retail supply 

chains, prescriptive tools are used for automated procurement decisions, dynamic pricing, and last-

mile delivery route optimization. Studies show that firms adopting prescriptive analytics experience 

superior agility, risk mitigation, and strategic alignment. For instance, predictive demand sensing can 

identify buying patterns, while prescriptive models determine optimal safety stock levels under 

multiple demand scenarios. The shift from retrospective analysis to forward-looking decision-making 

is foundational to the modern, data-centric organization. However, this shift also demands a 

corresponding maturity in data infrastructure, governance, and human capital, as predictive and 

prescriptive models require continuous data inputs and context-aware interpretation(Saurabh & 

Dey, 2021). As such, analytics evolution in supply chains is not merely technical but strategic, 

redefining how performance is assessed and how decisions are made under uncertainty. 

The integration of Enterprise Resource Planning (ERP), Customer Relationship Management (CRM), 

and Supply Chain Management (SCM) systems has become essential for achieving a holistic view 

of performance in metrics-driven retail organizations. Historically, these systems functioned as 

isolated silos, each offering partial insights into procurement, sales, logistics, or customer interactions. 

However, isolated performance metrics often failed to capture the interdependencies between 

different functional areas, leading to suboptimal or contradictory decisions. Recent literature 

emphasizes the importance of cross-platform integration in providing real-time, end-to-end 

performance visibility. Integrated systems enable data convergence, where inventory turnover can 

be analyzed alongside customer order histories, fulfillment delays, and marketing engagement 

metrics. For example, ERP-CRM integration supports dynamic demand forecasting by combining 

inventory availability with customer buying behavior, while SCM systems monitor supplier 

responsiveness and logistics KPIs in sync with internal operations. This integration allows firms to 

measure not only operational efficiency but also customer-centric outcomes such as on-time 

delivery satisfaction, return rates, and net promoter scores (Dolgui et al., 2020). Additionally, cloud-

based platforms and middleware solutions have reduced technical barriers to integration, enabling 

real-time analytics and unified KPI dashboards accessible to both executives and operational teams. 
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Studies further suggest that firms leveraging integrated data systems achieve higher strategic 

alignment, improved resource allocation, and faster decision cycles (Nasirahmadi & Hensel, 2022). 

Thus, the convergence of ERP, CRM, and SCM platforms is no longer a technical luxury but a strategic 

imperative for data-driven supply chain performance evaluation. 

 
Figure 7: Retail Supply Chain Decision Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

While big data offers transformative opportunities for supply chain performance evaluation, its value 

is fundamentally contingent on data quality and the ability to manage the four Vs: volume, variety, 

velocity, and veracity. High data volume—generated from IoT devices, transaction logs, customer 

reviews, and logistics platforms—enables detailed visibility into operational processes but poses 

challenges in storage and real-time processing. Data variety refers to the diversity of data formats—

structured, semi-structured, and unstructured—that must be harmonized for coherent analysis. In 

retail supply chains, performance data can come from barcodes, GPS signals, video surveillance, 

chat logs, and social media. Velocity, or the speed at which data is generated and must be 

analyzed, has increased dramatically with real-time inventory tracking and customer engagement 

channels (Ozkan-Ozen et al., 2020). If data is not processed fast enough, performance dashboards 

may reflect outdated metrics, impairing timely decisions. Veracity, the trustworthiness of data, is also 

critical; poor data quality leads to flawed KPI calculations, undermining strategic credibility (Mastos 

et al., 2021). Literature emphasizes that organizations lacking robust data governance frameworks—

covering data accuracy, lineage, and cleansing—face “garbage in, garbage out” risks in analytics 

outputs. Some studies advocate for the deployment of data quality management tools and data 

stewardship roles as part of performance management systems (Ben-Daya et al., 2020). Without such 

mechanisms, high data velocity and volume can exacerbate performance distortion rather than 

enhance insight. Therefore, data richness must be matched by quality assurance and interpretive 

rigor to support accurate and actionable performance evaluation in supply chains. 

Industry 4.0 and Supply Chain Performance Reconfiguration 
Industry 4.0 has introduced transformative technologies such as cyber-physical systems (CPS) and 

digital twins, which have significantly altered the landscape of supply chain performance 

evaluation. Cyber-physical systems integrate physical processes with computational models and 

networked sensors, enabling real-time interaction between the digital and physical worlds. These 

systems allow manufacturers and retailers to monitor and control operations remotely, improving 

accuracy, responsiveness, and decision speed. Closely related is the concept of the digital twin, 

which creates a virtual replica of a physical asset or process and continuously synchronizes with real-

world data (Tao et al., 2018). In supply chain contexts, digital twins are used to simulate inventory 

systems, distribution flows, and production schedules, offering predictive insights into performance 

under various scenarios. These technologies support real-time tracking of KPIs, including machine 

utilization, energy consumption, and lead time variability. The literature also highlights their role in 

reducing performance blind spots, especially in complex, multi-tiered supply networks. For example, 
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a digital twin of a logistics network can simulate disruptions, such as port congestion or warehouse 

shortages, and assess the potential impact on delivery performance and customer satisfaction(Rad 

et al., 2022). Furthermore, CPS and digital twins enable closed-loop systems where feedback from 

performance indicators immediately influences operational behavior. As such, these tools do not 

merely visualize performance—they actively shape it through continuous feedback and simulation, 

redefining how retailers plan, monitor, and adjust supply chain strategies. 
 

Figure 8: Industry 4.0 Performance Monitoring Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The incorporation of sensors, robotics, and automated data acquisition systems in Industry 4.0 

environments has revolutionized performance evaluation in supply chains by enabling automated, 

real-time metric tracking. Smart sensors embedded in machinery, vehicles, packaging, and shelving 

units collect granular operational data such as temperature, location, vibration, and utilization (Helo 

& Shamsuzzoha, 2020). These data points are transmitted through IoT networks to cloud platforms or 

edge computing nodes, where they are aggregated, analyzed, and integrated into performance 

dashboards(Lohmer et al., 2020). This continuous data stream eliminates reliance on manual input 

and periodic reporting, improving both the frequency and accuracy of performance measurement. 

Robotics further enhance this process by executing predefined performance tests, monitoring 

workflow adherence, and autonomously correcting deviations from expected parameters(Bhat et 

al., 2021). For instance, autonomous mobile robots (AMRs) in warehouses can evaluate order-picking 

accuracy, fulfillment cycle time, and congestion rates in real time. Automated quality inspection 

robots capture defect rates, product conformity, and process stability, feeding critical KPIs into real-

time alerts and root-cause analyses. Research indicates that such automation enables early 

detection of anomalies and bottlenecks, leading to faster response times and improved service 

levels. Additionally, the use of machine vision and RFID-enabled tracking enhances the traceability 

of goods, facilitating performance evaluations across inbound, in-process, and outbound logistics. 

These innovations collectively contribute to self-monitoring systems that reduce human error, 

increase measurement granularity, and enable continuous performance optimization across the 

supply chain. 

One of the defining characteristics of Industry 4.0 is the emergence of adaptive supply chains that 

possess the capability for autonomous performance recalibration in response to real-time conditions. 

Adaptive supply chains integrate advanced analytics, AI, and machine learning to detect changes 

in demand, disruptions, or operational inefficiencies and respond automatically without human 

intervention (Da Silva et al., 2019). In such environments, performance monitoring is not static but 

dynamic, enabling continuous learning and adjustment. For example, AI algorithms embedded 

within control systems can recalibrate inventory reorder points based on changes in sales velocity, 

supplier lead times, or warehouse capacity. Autonomous systems also analyze KPI trends to identify 
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early warning signs of underperformance, triggering corrective workflows such as alternate routing, 

supplier substitution, or capacity reallocation (Sundarakani et al., 2021). Literature shows that firms 

using autonomous recalibration mechanisms outperform their peers in terms of responsiveness, 

service continuity, and supply chain resilience. These systems also incorporate adaptive learning, 

where performance deviations are stored, modeled, and used to inform future strategies (Gupta et 

al., 2021). In this way, the supply chain becomes an intelligent system that not only tracks 

performance but also actively improves it over time. This transformation is critical in today’s volatile 

environments, where traditional performance cycles are too slow to respond to rapidly shifting 

conditions. As a result, performance recalibration is increasingly viewed not as a reactive process 

but as a continuous capability embedded within the digital supply chain infrastructure. 

The advent of real-time data streams, simulation models, and digital platforms under Industry 4.0 has 

enabled a new paradigm of real-time scenario planning and continuous strategy alignment in 

performance management. Traditional supply chain planning relied on static models with limited 

responsiveness to sudden disruptions or demand shifts, often resulting in strategy–execution 

misalignment (Zimon et al., 2019). However, new digital tools allow firms to simulate complex 

scenarios—such as supplier delays, port closures, or demand surges—based on current performance 

indicators and forecasted trends. These simulations are powered by digital twins and analytics 

engines that assess the impact of disruptions across multiple KPIs, such as order fulfillment rates, 

service levels, and cost-to-serve (Zimon et al., 2019). Managers can then evaluate alternative 

strategies—like reallocation of stock, dynamic pricing, or transport rerouting—before execution, 

improving strategic agility. Moreover, continuous strategy alignment is made possible by integrating 

strategic objectives into performance dashboards, allowing top-level goals to cascade down into 

operational KPIs in real time. AI-powered planning systems also support rolling forecasts and just-in-

time strategy adjustments based on real-time metric shifts (Seyedghorban et al., 2020). This 

convergence of scenario planning with live performance feedback loops reduces decision latency 

and increases organizational responsiveness. Literature supports the conclusion that firms capable 

of real-time strategic recalibration experience higher resilience, customer satisfaction, and financial 

performance during volatile periods (Khan et al., 2022). Therefore, Industry 4.0 not only enhances the 

precision of performance monitoring but also strengthens the strategic coherence of supply chains 

by linking operational realities to long-term goals in real time. 

METHOD 

This study adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA 2020) guidelines to ensure a systematic, transparent, and rigorous approach to literature 

review. The objective of the review was to critically analyze and synthesize scholarly evidence on 

performance evaluation frameworks within digital retail supply chains, with an emphasis on their 

strategic integration and the role of enabling technologies. The review aimed to capture both 

conceptual developments and empirical implementations across various geographies and 

contexts. A total of 102 peer-reviewed scholarly articles formed the final corpus for synthesis, 

providing a robust foundation for identifying trends, gaps, and implications within the field. 

Eligibility criteria were established to ensure that only relevant, high-quality literature was included. 

Only English-language studies published between 2010 and 2022 were considered. Eligible sources 

included peer-reviewed journal articles, scholarly book chapters, and refereed conference 

proceedings that explicitly addressed supply chain performance, digital transformation, strategic 

decision-making, or technology-enabled metrics within retail supply chains. Studies that focused 

exclusively on non-retail sectors or lacked clear engagement with performance measurement or 

decision-making models were excluded. To preserve academic quality and consistency, grey 

literature such as dissertations, white papers, and blogs was not included. 

A systematic search was performed across multiple academic databases including Scopus, Web of 

Science, ScienceDirect, SpringerLink, Emerald Insight, IEEE Xplore, and Google Scholar. The search 

utilized a set of Boolean-based keyword combinations including terms such as “digital retail supply 

chain,” “performance evaluation,” “strategic KPIs,” “AI in logistics,” “blockchain in supply chain,” 

and “real-time analytics.” The search was conducted in April 2021 and updated in June 2022 to 

capture the most current publications. This process initially yielded 2,013 records. After removing 451 

duplicates and filtering out irrelevant titles and abstracts, 1,562 articles remained for abstract 

screening. During this phase, 1,274 articles were excluded for not meeting the inclusion criteria. Full-

text screening was then conducted on the remaining 288 articles. This step involved a careful review 
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of the methodological rigor, thematic alignment, and clarity of conceptual contribution of each 

study. As a result, 186 articles were excluded, leaving a final set of 102 articles for inclusion in the 

systematic synthesis. Each selected article was assessed to ensure it addressed the core research 

objectives and contributed to the understanding of performance evaluation models in digitally 

transformed retail supply chains. The selection process was thoroughly documented using the 

PRISMA flow diagram to ensure transparency and reproducibility of the review process. 

 
Figure 9: Methodology adapted for this study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Data extraction followed a structured protocol. Key information was manually extracted by two 

independent reviewers to minimize bias. The extracted variables included publication details, 

research design, digital technologies addressed, performance metrics used, levels of strategic 

integration, and regional or industry-specific contexts. The reviewers compared notes and resolved 

any discrepancies through consensus discussions. The extracted data were then subjected to 

thematic synthesis, focusing on recurring concepts, methodological approaches, and strategic 

linkages across the selected literature. To ensure quality assurance, each article was assessed for 

methodological clarity, conceptual relevance, and scholarly rigor. Quantitative and mixed-method 

studies were evaluated using a modified version of the Mixed Methods Appraisal Tool (MMAT), while 

qualitative and theoretical works were judged based on theoretical grounding, argument 

coherence, and methodological transparency. Studies that did not meet the quality standards were 

excluded during the full-text eligibility stage. The final corpus of 102 articles represents a 

methodologically sound and thematically rich body of knowledge, which was then analyzed to 

identify critical findings regarding the evolution and strategic role of performance evaluation in 

digital retail supply chains. 

FINDINGS 

Among the 102 reviewed studies, 88 focused on the integration of digital technologies such as 

artificial intelligence, blockchain, the Internet of Things (IoT), and cloud computing in supply chain 

performance evaluation, amassing over 6,700 cumulative citations. These studies illustrate that digital 

technologies are no longer supplementary but foundational to how performance is conceptualized, 

measured, and managed in modern retail supply chains. AI and ML were the most dominant 

technologies discussed, appearing in 61 articles with over 4,200 citations. They were shown to 
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enhance accuracy in demand forecasting, anomaly detection, and operational optimization. IoT 

devices were highlighted in 45 studies for their role in real-time data acquisition across warehousing, 

logistics, and last-mile delivery operations. Blockchain, addressed in 39 articles with over 2,000 

citations, was associated with transparency, traceability, and trust, particularly in ethical and 

sustainable sourcing contexts. The reviewed studies consistently demonstrated that firms leveraging 

integrated digital infrastructure achieved better performance outcomes such as reduced stockouts, 

higher inventory accuracy, improved service levels, and enhanced decision speed. Importantly, the 

presence of real-time data feedback loops enabled continuous performance refinement and 

predictive scenario planning. This shift has redefined performance evaluation from a periodic, 

reactive exercise into a continuous, intelligent function directly linked to strategic execution. Overall, 

the widespread adoption and strategic embedding of digital tools within performance systems 

signal a paradigm shift in how global retail supply chains approach efficiency, adaptability, and 

innovation. 

 
Figure 10: Distribution of Reviewed Studies by Focus on Digital Technologies and Supply Chain Challenges 

 
 

Across the reviewed literature, 73 studies (over 4,800 citations) revealed that supply chain 

performance evaluation has moved beyond a transactional and operational function and is now 

integrated directly into strategic planning processes. In particular, 49 of these studies presented 

evidence of performance metrics being used in real-time to inform high-level decisions related to 

inventory optimization, supplier selection, capacity planning, and sustainability investments. Many of 

these articles showed that performance dashboards are not merely reporting tools but interactive 

decision-support environments where predictive analytics and simulation models help managers 

assess the impact of various strategic scenarios. Organizations were increasingly using performance 

metrics not only to track operational efficiency but also to guide market expansion decisions, 

evaluate omnichannel strategies, and realign procurement and fulfillment models in response to 

external shocks. The strategic alignment of KPIs with broader goals such as customer experience, 

profitability, and ESG compliance was reported in 58 articles. Firms that successfully leveraged 

performance data in strategic contexts were more likely to respond proactively to disruptions and 

outperform competitors in customer service, risk management, and cost control. Moreover, the 

integration of advanced analytics allowed these organizations to shift from lagging to leading 

indicators—transitioning from reactive responses to forward-looking planning. These findings indicate 

that performance evaluation is increasingly serving as a real-time strategic nerve center, influencing 

both long-term vision and tactical agility in digital retail supply chains. 

A total of 69 reviewed studies, with approximately 3,900 cumulative citations, documented the 

emergence and institutionalization of new key performance indicators (KPIs) that reflect the digital 

maturity and operational complexity of today’s retail supply chains. Traditional KPIs such as order 

fulfillment rate, lead time, and inventory turnover continue to be relevant, but are now augmented 

or replaced by digital-specific metrics like data latency, automation index, system uptime, customer 

personalization score, blockchain verification success, and visibility ratio. These KPIs are designed to 

measure real-time responsiveness, digital service quality, and end-to-end transparency—dimensions 
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that are crucial in omnichannel and cross-border retail environments. For example, 33 studies 

emphasized real-time visibility as a performance dimension, while another 28 addressed traceability 

and automation as core metrics. More than 40 studies proposed integrating customer-facing digital 

metrics such as click-to-deliver time, mobile order accuracy, and digital return experience into 

performance dashboards. This evolution in KPI design reflects the shifting priorities of retail supply 

chains—from cost minimization and efficiency alone to resilience, speed, trust, and personalization. 

Importantly, these metrics are not only more aligned with digital business models but also better 

suited for dynamic decision-making. Firms that adopted these newer metrics reported faster reaction 

to disruptions, improved consumer loyalty, and more agile cross-functional collaboration. This 

indicates a clear shift in the measurement philosophy within retail supply chains, moving from static, 

backward-looking indicators to dynamic, actionable, and customer-driven performance metrics. 

Out of the 102 reviewed studies, 56 specifically addressed the challenges and adaptations required 

for performance evaluation in multinational or cross-border retail supply chains, contributing over 

2,700 cumulative citations. These studies highlighted that institutional, cultural, infrastructural, and 

regulatory differences significantly influence the design, implementation, and effectiveness of 

performance metrics across regions. For instance, 24 studies noted that data infrastructure limitations 

in developing markets hinder the adoption of real-time digital KPIs. Another 19 studies identified that 

cultural norms impact how performance feedback is interpreted and responded to—where 

hierarchical cultures may centralize performance control while egalitarian contexts may favor 

transparency and decentralization. Furthermore, regulatory constraints such as data localization 

laws and privacy regulations were reported in 17 studies to complicate centralized data collection 

and cross-border performance analytics. As a result, global retailers often adopt modular 

performance evaluation systems that allow localization while maintaining global consistency. These 

hybrid models support tailored KPIs for different regions but ensure alignment with enterprise-wide 

strategic goals. Moreover, some firms use performance management governance frameworks that 

adapt dashboards and reporting frequency based on market volatility, consumer sophistication, or 

technological maturity. These adaptations confirm that performance evaluation is not a universally 

applicable system but one that must be context sensitive. The reviewed literature makes it clear that 

without accounting for these variations, performance systems risk producing misleading conclusions, 

reduced stakeholder buy-in, or ineffective strategic decisions. Therefore, the global application of 

performance evaluation demands not only technological interoperability but also organizational 

and cultural agility. Despite the technological advancements and applied innovations in 

performance evaluation systems, 42 of the reviewed studies—representing over 2,100 cumulative 

citations—identified a critical gap in the theoretical integration of the field. While many articles 

provided empirical insights or proposed frameworks for digital performance management, few 

contributed to a unified theory that connects performance metrics, digital transformation, and 

strategic outcomes. Only 21 studies presented conceptual models that attempted to link digital KPIs 

with strategic capabilities such as dynamic adaptability, decision speed, or innovation capacity. 

Most of these models remained discipline-specific or industry-limited, making cross-context 

application and comparison difficult. Additionally, there was little consensus on the definitions or 

operationalization of newer digital metrics, leading to inconsistencies in how performance was 

measured and interpreted. For example, terms like visibility, responsiveness, and transparency were 

defined differently across studies, hindering empirical aggregation and benchmarking. A further 

issue was methodological fragmentation: while 61 studies used quantitative designs, only 17 

employed longitudinal or comparative case approaches, limiting the ability to assess the long-term 

impact or transferability of performance evaluation systems across markets and sectors. Moreover, 

only 9 studies explicitly integrated behavioral or organizational theories, which are crucial for 

understanding how performance data is interpreted, trusted, and acted upon by human decision-

makers. These findings reveal that while the practice of digital performance evaluation in retail 

supply chains is rapidly evolving, the academic foundation remains underdeveloped. Without a 

more cohesive theoretical framework, the field risks remaining fragmented, and its insights 

underutilized in shaping robust, transferable, and future-ready performance systems. 

DISCUSSION 
The findings of this review strongly confirm that digital technologies are no longer peripheral but 

central to performance evaluation in retail supply chains. This aligns with earlier research by 

Seyedghorban et al. (2020), who emphasized the growing role of technology in enabling responsive 
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and adaptive supply chains. However, the current review extends this understanding by revealing a 

broader technological landscape that includes artificial intelligence (AI), blockchain, big data 

analytics, and cloud infrastructure as foundational enablers. Unlike previous studies, which often 

focused on single-technology applications (e.g., RFID or GPS), recent literature demonstrates a 

synergistic ecosystem where multiple digital tools interact to support granular, real-time, and 

predictive performance tracking. For instance, while past literature viewed data analytics primarily 

as an operational aid, the current synthesis shows it is deeply embedded in strategic modeling and 

decision scenarios. This evolution supports the work of Zimon et al. (2019), who argued for a paradigm 

shift from reactive analytics to prescriptive and autonomous systems. Moreover, earlier 

conceptualizations of performance systems as lagging indicators are increasingly being replaced 

by real-time dashboards, algorithmic forecasting tools, and dynamic benchmarking systems (de 

Lima et al., 2022). The convergence of digital tools and supply chain metrics suggests a maturing 

digital infrastructure where technological sophistication directly correlates with organizational agility 

and competitive edge. 

Performance evaluation has traditionally been treated as a monitoring mechanism, often 

decoupled from core strategic planning. Earlier works, such as Amentae and Gebresenbet (2021), 

emphasized metrics like cost efficiency, service levels, and lead time, often within static operational 

contexts. However, the current review confirms a significant paradigm shift—performance 

evaluation is now being leveraged as a strategic lever in decision-making. This is consistent with the 

evolving discourse seen in the works of Zimon et al. (2019)., who called for greater integration 

between operations metrics and executive strategy. Recent studies reviewed in this paper go further 

by illustrating how performance data is being embedded into scenario modeling, resource 

allocation, and risk mitigation strategies. Unlike earlier models that emphasized backward-looking 

evaluations, the modern digital supply chain employs predictive analytics and AI-driven simulations 

to anticipate performance outcomes and adjust strategies accordingly. The use of performance 

metrics in long-range decisions, such as sustainability planning or omnichannel distribution modeling, 

marks a transition from performance tracking to strategic foresight. This is particularly important in the 

context of global disruptions such as the COVID-19 pandemic, where data-rich performance systems 

enabled retailers to swiftly recalibrate logistics flows, supplier sourcing, and customer engagement 

(Yang et al., 2017). Thus, performance evaluation has evolved from a reporting function into an 

embedded element of strategic management. 

Traditional KPIs—such as inventory turnover, cost-to-serve, and order fill rates—have long dominated 

the supply chain performance literature (Brandtner et al., 2021). However, the findings of this review 

reveal a marked departure from these static metrics toward more dynamic, digital-specific KPIs that 

better capture the agility and complexity of modern retail systems. Metrics such as data latency, 

system uptime, customer personalization accuracy, and blockchain traceability now feature 

prominently in performance models, confirming earlier suggestions by (Qader et al., 2022) that retail 

metrics must evolve in parallel with digital maturity. This supports and extends the argument by 

Sundarakani et al. (2021), who proposed blockchain performance indicators as proxies for 

transparency and ethical sourcing. The reviewed studies suggest that retailers are not only tracking 

these digital metrics but also tying them directly to strategic objectives, such as customer experience 

optimization and sustainability compliance. Moreover, the customization of performance indicators 

to reflect technological investments indicates a shift toward metrics as tools for differentiation, not 

just control. This trend is underexplored in earlier literature, which often treats performance metrics as 

universally applicable across industries and contexts. By contrast, recent research demonstrates that 

KPI design is now contingent on a firm's digital strategy, infrastructure readiness, and customer 

engagement model. These findings reaffirm the need for adaptable, technology-aligned 

performance systems that reflect the fast-evolving nature of digital retail ecosystems. 

This review affirms that the deployment of performance evaluation systems is deeply influenced by 

contextual factors, including geographic, regulatory, infrastructural, and cultural variables. Earlier 

works often assumed that performance metrics could be standardized globally (Hosseini & Ivanov, 

2022), but this review highlights significant disparities in both the design and application of 

performance models across regions. These findings support (Agi & Jha, 2022) cultural dimensions 

theory, which suggests that organizational behavior—including the interpretation and use of 

performance data—is shaped by national culture. For example, in hierarchical cultures, 

performance evaluation tends to be centralized and opaque, whereas in more egalitarian cultures, 
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it is decentralized and transparent. These behavioral differences influence not only the visibility of 

data but also the responsiveness of supply chain teams to performance feedback. Infrastructural 

disparities, particularly in emerging economies, further limit the scalability of real-time digital KPIs. This 

confirms earlier findings by (Kramer et al., 2021), who noted that infrastructural gaps weaken supply 

chain agility. Additionally, legal constraints—such as data localization laws and privacy regulations—

pose barriers to centralized performance evaluation in global enterprises. This review extends these 

insights by illustrating how multinational retailers are developing modular performance systems that 

adapt to local conditions while aligning with global objectives. Such hybrid models were not 

adequately discussed in prior literature, which often overlooked the need for strategic "glocalization" 

of metrics. Therefore, the findings underscore the criticality of context-sensitive performance models 

that balance standardization with local adaptability. 

While technological capabilities form the backbone of modern performance evaluation, this review 

identifies organizational readiness and culture as equally critical determinants of success. Earlier 

literature emphasized the importance of top management support and interdepartmental 

alignment in successful supply chain digitization. The current review supports and builds upon these 

insights by showing that digital performance systems require more than infrastructure—they need 

governance frameworks, ethical guidelines, and a culture that values data-driven thinking. This 

resonates with the findings of Sundarakani et al. (2021), who stressed the role of data governance in 

performance accuracy and ethical compliance. The reviewed studies also confirm that 

performance evaluation is most effective in organizations that foster transparency, cross-functional 

collaboration, and continuous learning. Conversely, companies with siloed structures or risk-averse 

cultures often struggle to translate performance insights into strategic action, regardless of 

technological sophistication. The gap between digital investment and performance impact is often 

explained by cultural inertia, a theme that was underemphasized in earlier models. Furthermore, the 

ethical use of performance data—particularly in areas such as employee tracking or consumer 

profiling—has become a topic of concern, echoing discussions in the recent work of (Faroukhi et al., 

2020). Therefore, the integration of performance evaluation into strategic frameworks must be 

supported by an enabling culture and strong governance, a perspective not fully captured in earlier 

performance measurement models. 

One of the more critical findings of this review is the significant fragmentation in theoretical 

approaches to performance evaluation in digital retail supply chains. This confirms previous criticisms 

by (Mecheter et al., 2022), who lamented the lack of coherent theory in performance measurement 

research. While early frameworks such as the Balanced Scorecard and the SCOR model provided 

foundational tools, they often lacked the adaptability to incorporate technological, strategic, and 

contextual nuances. The current literature shows that while novel models are emerging—particularly 

those grounded in digital and strategic theories—they remain isolated, lacking integration with 

existing frameworks. This disjunction inhibits comparative research and the development of 

generalized principles. For example, many studies develop proprietary KPI frameworks for specific 

technologies or sectors but fail to connect these to broader theories of organizational behavior, 

strategic alignment, or systems thinking. Moreover, very few studies incorporate interdisciplinary 

perspectives, such as combining insights from information systems, operations research, and 

strategic management. This intellectual fragmentation limits the capacity of performance 

evaluation research to influence practice at scale. The findings suggest an urgent need for 

integrated models that align technological enablers, organizational processes, and strategic 

imperatives within a unified theoretical scaffold. 

The findings of this review have important implications for both researchers and practitioners seeking 

to enhance strategic decision-making in digital retail supply chains. From a research perspective, 

there is a clear need for longitudinal studies that examine how performance systems evolve over 

time and interact with organizational structures and strategies. Cross-industry comparisons are also 

lacking, particularly between retail and adjacent sectors such as manufacturing, logistics, or 

healthcare. Methodologically, future research should prioritize mixed-method approaches that 

combine quantitative modeling with qualitative insights to capture both the complexity and context 

of performance systems. For practitioners, the review highlights the necessity of aligning 

technological investments in performance evaluation with organizational capabilities and strategic 

priorities. Implementing advanced KPIs without appropriate training, governance, and change 

management can result in metric fatigue, resistance, or strategic misalignment. Additionally, firms 
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must be mindful of regional and cultural differences when rolling out global performance systems. 

What works in one market may not translate well into another due to infrastructural or institutional 

barriers. The review also calls for greater attention to ethical considerations in performance 

evaluation, especially in relation to algorithmic decision-making, data privacy, and employee 

monitoring. As firms increasingly rely on data to drive strategic decisions, the boundary between 

performance evaluation and surveillance becomes blurred, necessitating robust ethical frameworks. 

Collectively, these insights underline the need for a more integrated, human-centered, and ethically 

aware approach to performance evaluation in digital retail supply chains. 

 
Figure 11: Proposed Framework for Context-Aware, Technology-Integrated Performance Evaluation in Digital 

Retail Supply Chains 

 
 

CONCLUSION 

This systematic review of 102 scholarly articles underscores a fundamental transformation in how 

performance evaluation is conceptualized, implemented, and leveraged within digital retail supply 

chains. No longer confined to operational monitoring, performance systems have become strategic 

assets enabled by digital technologies such as AI, blockchain, and big data analytics. The 

emergence of new KPIs tailored to digital realities, the alignment of performance data with strategic 

decisions, and the contextual adaptation of metrics across global operations reflect a maturing 

landscape that demands integrated, agile, and ethically governed performance frameworks. 

Despite substantial advancements, the field remains fragmented, with theoretical inconsistencies 

and limited empirical generalization. Therefore, advancing research and practice in this domain 

requires holistic models that unite technology, strategy, culture, and governance into a coherent 

system for continuous value creation and strategic foresight in digital-era retail. 

RECOMMENDATION 

Implementing circular economy principles effectively within manufacturing supply chains requires a 

comprehensive approach that spans all stages of the value chain, from the initial sourcing of raw 

materials to production processes, distribution, and the final stage of product end-of-life recovery. 

The transition from a linear “take, make, dispose” model to a circular model necessitates adopting 

closed-loop systems that minimize waste and optimize resource usage. At the core of this 

transformation is collaboration with suppliers to ensure that materials can be reused, 

remanufactured, or recycled, ensuring that raw materials are retained within the system rather than 

being discarded. This strategy requires redesigning products to be more sustainable by considering 

their entire lifecycle, allowing for ease of disassembly and recycling. Additionally, companies must 

consider integrating Internet of Things (IoT) sensors and other digital technologies to track the flow of 

resources in real-time, improving the efficiency of the supply chain and identifying opportunities for 

waste reduction. By adopting circular practices at all operational stages, companies not only 

reduce their reliance on raw materials but also limit their environmental footprint. The overall result is 

a more efficient and resilient supply chain that enhances the environmental performance of 
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manufacturing processes. Importantly, these changes can lead to a reduction in costs, making 

sustainability an economically viable goal. Therefore, fostering circular practices within the supply 

chain will benefit both the environment and the bottom line by optimizing resources and minimizing 

waste. 

For circular economy initiatives to be truly effective and sustainable in the long run, they must align 

closely with the broader triple bottom line objectives that encompass environmental, economic, 

and social considerations. Companies should approach circular economy adoption not just as an 

environmental effort but as a strategic opportunity to enhance overall business value. By integrating 

circular economy practices into core business strategies, firms can optimize their resource use, 

reduce costs, and enhance efficiency across their operations. For example, automating processes, 

enhancing energy efficiency, and reducing waste can significantly reduce operational costs, which 

directly benefits the economic aspect of the triple bottom line. On the social side, companies should 

focus on creating positive impacts in areas such as employee well-being, community engagement, 

and fair labor practices. By investing in social responsibility initiatives, companies not only contribute 

to the broader social good but also enhance their brand image and attract customers who value 

sustainability. Moreover, integrating advanced performance metrics and real-time analytics tools 

into the business model allows companies to track progress across all three pillars—environmental, 

social, and economic. This data-driven approach provides actionable insights that can guide 

decision-making and ensure that circular economy practices contribute meaningfully to long-term 

strategic goals. By shifting from traditional lagging indicators to leading metrics, companies can 

move away from reactive management and embrace a proactive, forward-looking approach that 

enhances agility, resilience, and competitiveness. In this way, aligning circular economy initiatives 

with triple bottom line objectives will lead to a more sustainable, resilient, and competitive 

organization. 
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