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ABSTRACT 

Volatile, uncertain, complex, and ambiguous (VUCA) market conditions—recently reframed as BANI (brittle, anxious, nonlinear, incomprehensible)—have 

exposed vulnerabilities in global logistics systems, underscoring the need for both resilience and sustainability. This study examines how Software-as-a-Service 

(SaaS) based tracking systems can be strategically implemented to advance sustainable logistics management under such turbulent conditions. A comprehensive 

literature review of recent peer-reviewed sources (2019–2024) was conducted, combined with conceptual analysis of industry practices. The findings reveal that 

cloud-based tracking solutions significantly enhance supply chain visibility and agility, which in turn strengthens resilience and sustainable performance. However, 

successful implementation requires addressing key challenges including data integration, security, compliance, and change management. This paper proposes a 

strategic framework for adopting SaaS logistics tracking technologies, emphasizing alignment with organizational capabilities and stakeholder collaboration. The 

insights contribute to the management discipline by bridging digital supply chain innovation with sustainability and risk management imperatives in an era of 

unprecedented uncertainty. 
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1. Introduction 

Global supply chains have entered a new era characterized by rapid change and unpredictability. The concept of VUCA—volatility, uncertainty, 

complexity, ambiguity—was originally popularized to describe the turbulent business environment and risk landscapeweb.rau.ro. In the wake of recent 

crises (such as the COVID-19 pandemic and geopolitical shocks), some observers argue that VUCA has become inadequate, giving rise to the BANI 

paradigm: brittle, anxious, nonlinear, and incomprehensibleweb.rau.ro. This BANI worldview emphasizes how fragile systems, collective anxiety, 

nonlinear disruption, and a sense of incomprehensibility now dominate the environment in which logistics networks operateweb.rau.ro. In practical terms, 

global logistics managers face frequent and severe disruptions—demand spikes, port closures, supply shortages, and other shocks—that challenge 

traditional operational strategies. The pandemic in particular exposed major vulnerabilities in supply chains and “further accentuated the importance 

of creating resilient, agile and sustainable” logistics systems. 

At the same time, there is growing pressure for sustainable logistics, i.e. logistics operations that minimize environmental impact and uphold social 

responsibility while maintaining economic efficiency. Enterprises are increasingly expected to reduce carbon emissions, optimize resource usage, and 

integrate circular economy principles in their supply chain processes [1]. Indeed, logistics performance is now seen as pivotal to a firm’s overall 

sustainability and long-term competitiveness. Governments and international frameworks (e.g. the European Green Deal and UN Sustainable 

Development Goals) are setting stricter regulations and expectations for greener supply chain practices. Thus, firms must balance resilience and 

sustainability, ensuring that their supply chains can absorb shocks and adapt (resilience) without sacrificing commitments to environmental and social 

goals (sustainability). 

In response to these twin challenges of unpredictability and sustainability, companies are increasingly turning to digital solutions. In particular, Software-

as-a-Service (SaaS) based tracking systems have emerged as a strategic tool for managing logistics in a VUCA/BANI world. SaaS-based tracking 

systems are cloud-hosted software platforms (typically subscription-based) that provide real-time visibility over supply chain assets and activities – for 

example, tracking shipments, vehicle fleets, inventory levels, and delivery status across global networks. By leveraging cloud computing, such systems 

offer on-demand scalability, ubiquitous access to data, and advanced analytics, without the need for heavy on-premises IT infrastructure. Firms adopt 

these cloud solutions to increase their flexibility and responsiveness. Cloud-based services facilitate that flexibility through features like pay-per-use 

pricing, scalability, and easier information sharing across partners. Crucially, SaaS tracking platforms enable real-time supply chain visibility, which is 

the ability to monitor the movement of goods and materials end-to-end in near real time. Enhanced visibility allows firms to anticipate disruptions, rapidly 

adjust logistics plans, and thereby mitigate risks in an uncertain environment. This agility is essential for resilience – the capability to maintain or quickly 
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resume operations during disruptions [4]. Additionally, by optimizing routes, loads, and inventories based on live data, tracking systems can improve 

efficiency (reducing fuel use, idle time, and waste) and thus directly support environmental sustainability goals. 

Although the potential benefits are compelling, implementing SaaS-based tracking systems strategically is a non-trivial endeavor. It requires significant 

organizational change and coordination across the supply chain. Managers must ensure that new cloud solutions align with business processes and 

sustainability objectives, employees are trained to utilize data-driven insights, and that data governance and security issues are addressed. Moreover, 

investment decisions must consider both the advantages (e.g. scalability, cost-efficiency, data analytics) and constraints (e.g. integration complexity, 

regulatory compliance, vendor lock-in) of cloud logistics technologies [2]. There is a notable gap in the management literature on how to operationalize 

these digital tracking tools in practice to achieve strategic outcomes under VUCA/BANI conditions. Many firms experimented with visibility tools during 

the COVID-19 disruptions, but not all managed to derive value or resilience from them due to ad-hoc implementation. This paper addresses that gap by 

examining current research and case evidence on SaaS logistics systems and proposing a structured approach for their strategic implementation focused 

on sustainability and resilience performance. 

Purpose and scope: The aim of this study is to develop an academic understanding of how SaaS-based tracking systems can be effectively implemented 

to advance sustainable logistics management in today’s volatile and complex world. We draw on the latest scholarly research (2019–2024) in supply 

chain management, information systems, and sustainability to identify best practices, success factors, and challenges associated with these technologies. 

The focus is deliberately global and industry-agnostic – relevant examples and studies from North America, Europe, and Asia are considered to ensure 

broad applicability. Notably, we exclude discussion of certain technologies often linked to digital logistics (such as Internet of Things sensors, AI-based 

analytics, or blockchain platforms) in order to concentrate on the SaaS delivery model and tracking functionalities themselves, as per the scope defined. 

By synthesizing insights from recent literature, we propose a conceptual framework and practical recommendations for managers to deploy SaaS tracking 

tools in a way that enhances both the resilience and sustainability of supply chain operations. The remainder of the paper is structured as follows: Section 

2 reviews relevant literature on the VUCA/BANI business context, sustainable logistics, and SaaS/cloud adoption in supply chains. Section 3 outlines 

the research methodology. Section 4 presents the results and discussion, including the proposed implementation framework and key findings from the 

analysis. Section 5 concludes with a summary of contributions, managerial implications, and suggestions for future research. 

2. Literature Review 

2.1 Logistics Management in a VUCA/BANI Environment 

Contemporary supply chains operate in an environment often described by the acronyms VUCA and BANI, which capture the instability and complexity 

of current global business conditions. The VUCA framework, first adopted by the U.S. military and later by businesses, stands for volatility (rapid and 

unpredictable change), uncertainty (lack of predictability and clarity about the future), complexity (multiple, interdependent factors), and ambiguity 

(unclear cause-and-effect relationships)web.rau.ro. The VUCA world notion became a common lens in the 1990s–2000s for understanding challenges 

in strategic planning and risk management. It encourages firms to develop vision, understanding, clarity, and agility as responses to those challenges. 

However, the extraordinary disruptions of recent years (global pandemics, supply chain shocks, geopolitical conflicts, climate-related events) have led 

some thought leaders to propose BANI as an updated framework more reflective of the current eraweb.rau.ro. BANI highlights that systems can be brittle 

(seemingly robust but prone to catastrophic breakdown), people become anxious (stressed by chaos, reducing their capacity to respond), events are 

nonlinear (disproportionate, chaotic outcomes from small inputs), and situations often feel incomprehensible (beyond our understanding). In a BANI 

scenario, the old rules and historical data may no longer apply, making traditional planning inadequateweb.rau.ro. For logistics and supply chain 

management, this means that disruptions can be sudden and severe, with ripple effects that are hard to foresee or model. For example, a localized factory 

shutdown can cascade into global supply shortages (nonlinearity), or an ostensibly strong supplier network can collapse due to a single point of failure 

(brittleness). Decision-makers and planners, facing constant alerts and media reports of crises, experience anxiety that can impair strategic judgment. 

In such an environment, supply chain resilience and agility have become top priorities for firms. Resilience is generally defined as the ability of a supply 

chain to withstand disruptions and recover operational capability quickly. Agility refers to the capability to respond rapidly and flexibly to changes in 

demand or supply. Research during and after the COVID-19 pandemic has underscored the importance of these traits. For instance, a study by Ul Akram 

et al. (2024) found that the pandemic’s supply chain disruptions revealed many firms were caught off-guard and vulnerable, prompting a re-evaluation 

of resilience strategies. Even well-known strategies (like lean inventories or single-sourcing for cost efficiency) proved inadequate to mitigate 

unprecedented risks [4]. Thus, modern supply chain management increasingly emphasizes building in slack or flexibility (e.g. multi-sourcing, safety 

stocks), improving visibility, and accelerating decision-making cycles. 

To thrive amid VUCA/BANI challenges, companies are pursuing several approaches documented in the literature:  

Real-time visibility and monitoring – continuously observing the end-to-end supply chain to detect early warning signs of disruption. This requires 

advanced information systems to gather data from various tiers and geographies.  

Rapid decision and response capabilities – delegating authority and using automation/analytics so that responses (rerouting shipments, finding alternate 

suppliers, etc.) can be executed quickly when trouble arises[8].  

Collaboration and trust – strengthening relationships with suppliers, logistics providers, and even competitors to share information and resources during 

crises.Flexibility and redundancy – designing supply chain networks with adaptable nodes (e.g., flexible manufacturing that can switch products) and 
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backup options (alternate transport modes or routes, additional inventory) to handle unexpected changes [9]. Studies have shown that agility and 

flexibility are key antecedents of resilience. For example, a recent review by Kazancoglu et al.  

Another critical aspect in a VUCA context is supply chain visibility. Visibility is the transparency of information regarding goods in transit, inventory 

levels, and supply chain events across all stakeholders. It has been linked to both improved resilience and sustainability. With greater visibility, firms can 

anticipate issues (shortages, delays) and take proactive measures (thus mitigating volatility and uncertainty). Simultaneously, visibility into the supply 

chain (for example, tracking the provenance of raw materials or monitoring carbon emissions of shipments) enables more effective sustainable supply 

chain management by identifying inefficiencies and high-impact areas. Enhanced transparency can also improve compliance with environmental 

regulations and ethical standards, as companies are aware of what is happening at each tier of their supply chain. Consequently, many companies cite 

end-to-end visibility as a foundational capability for modern logistics in the face of VUCA challenges. In practice, achieving such visibility often requires 

leveraging digital tracking technologies – which leads to the exploration of SaaS-based tracking systems. 

2.2 Sustainable Logistics and Digital Tracking Technologies 

Sustainable logistics is a stream of research and practice concerned with designing and managing logistics activities (transportation, warehousing, 

inventory management, order fulfillment) in a manner that is environmentally and socially responsible while still economically viable. Key goals include 

reducing greenhouse gas emissions and pollutants from freight transport, optimizing energy and resource usage, minimizing waste (e.g. packaging, end-

of-life product handling), and improving labor conditions and safety in logistics operations [1]. Achieving these goals often involves trade-offs. For 

instance, holding higher inventories or using slower transport modes can improve resilience but may increase warehousing energy use or lead to product 

obsolescence, affecting sustainability. Therefore, sustainable logistics management seeks strategies that can reconcile or balance the triple bottom line 

(environmental, social, economic performance).For example, telematics and route optimization systems can reduce fuel consumption by optimizing 

delivery routes and avoiding empty miles; warehouse automation can increase energy efficiency and reduce accidents; and data analytics can identify 

inefficiencies in supply chain processes that, when addressed, cut waste. Sun et al. also caution that these benefits come with challenges, noting trade-

offs between different sustainability indicators and issues like unclear return on investment and technology maturity gaps. In other words, while digital 

tools can drive greener logistics, managers must carefully evaluate potential unintended consequences (such as the lifecycle environmental impact of new 

technology infrastructure) and overcome organizational barriers to adoption. 

One of the most prominent digital tools in this context is tracking and tracing technology. Tracking generally refers to monitoring the current and past 

locations (and often conditions) of products or shipments, while tracing refers to the ability to verify the history or origin of products. These capabilities 

are fundamental for transparency in supply chains, which is a prerequisite for sustainability programs (e.g., verifying ethical sourcing, measuring carbon 

footprints) and also for responsiveness in operations. Traditional tracking often relied on internal systems or manual updates, but modern approaches 

leverage IoT sensors, GPS, and cloud platforms to enable real-time, automated data flow. However, as per the scope of this paper, we focus on the 

software platform aspect rather than hardware like IoT devices. The SaaS-based tracking systems in discussion are typically cloud software platforms 

that aggregate data from various sources (scanners, telematics, enterprise systems, etc.) to provide a unified real-time view of the supply chain. 

A SaaS tracking platform might function as a Control Tower for the supply chain, integrating data from shippers, carriers, warehouses, and suppliers. 

This cloud-based integration facilitates end-to-end visibility and coordination. For instance, a SaaS logistics platform can continuously collect 

transportation data (locations of trucks, status of shipments) and use predictive analytics to estimate arrival times or detect deviations. Such precision 

reduces waiting times at loading bays and ensures smoother flows, which can cut fuel waste from idling and improve overall efficiency. In turn, these 

efficiencies contribute to lower carbon emissions and resource usage – a clear sustainability win. 

Cloud-based tracking systems also support traceability – the ability to trace each unit or batch of product through the supply chain. This is increasingly 

important for sustainability and compliance (e.g., tracing raw materials to ensure they come from legal and sustainable sources, or tracking products for 

responsible recycling at end-of-life). Traditional traceability initiatives (for example in food or pharmaceuticals) often involve extensive data sharing and 

can benefit from SaaS solutions that provide a shared ledger or database accessible by all authorized stakeholders. By using a centralized cloud service, 

companies avoid siloed data and can improve accuracy and timeliness of traceability information. Enhanced traceability can prevent issues like wasteful 

recalls (by pinpointing affected lots quickly) and enable recycling or reverse logistics programs by keeping visibility of products even after sale. 

Cloud Computing and SaaS Advantages: SaaS-based systems are built on cloud computing infrastructure, which brings several well-documented 

advantages to supply chain IT. From a supply chain perspective, this means that stakeholders can access the tracking system from anywhere with an 

internet connection – useful for globally dispersed operations and for remote work scenarios (as experienced during pandemic lockdowns). Scalability 

means the system can handle surges in data volume or additional users (for example, onboarding more suppliers or carriers during a disruption) without 

significant delay or new hardware. Pay-per-use or subscription pricing converts what used to be large capital expenditures in IT (servers, software licenses) 

into more flexible operational expenditures that scale with usage; this can lower the entry barrier for small and medium logistics firms to adopt advanced 

tracking solutions. 

Another advantage is rapid innovation and updates. SaaS providers regularly update their software with new features, security patches, and compliance 

modules which all clients can receive automatically. This is particularly relevant in a VUCA/BANI context because the regulatory and technological 

landscape can change quickly. For example, if new sustainability reporting standards arise, a SaaS logistics platform can be updated by the provider to 

include necessary data fields or analytics, saving each client from having to develop their own solution. This adaptability of cloud services dovetails with 

the need for agility in volatile conditions. Moreover, market uncertainty was found to amplify these benefits: in more uncertain environments, the 
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performance gains from cloud capabilities were even greater. This moderating effect makes intuitive sense: when the market is stable, cloud-based 

flexibility is nice-to-have; but when the market is turbulent, that flexibility and rapid scalability become critical competitive advantages. The “adaptive 

nature of cloud-based IT infrastructure” proves particularly valuable for scaling operations and coordinating with partners when normal stability 

breaks down. These findings empirically validate the strategic logic of adopting SaaS and cloud solutions to cope with a VUCA/BANI world. 

In summary, the literature suggests that SaaS-based tracking systems can be a cornerstone technology for achieving supply chain resilience and 

sustainability. They contribute to real-time visibility, agility in response, data-driven optimization, and transparency, all of which are essential in 

volatile conditions. They also can directly support sustainability by improving efficiency (thus reducing waste/emissions) and by enabling better 

monitoring of sustainability metrics across the chain. However, the literature also reminds us that technology alone is not a silver bullet; the 

implementation context and complementary organizational capabilities matter greatly (discussed next). Therefore, strategic implementation requires 

careful planning which addresses those human and organizational factors. 

2.3 Adoption of SaaS in Supply Chains: Success Factors and Challenges 

Implementing a SaaS-based logistics tracking system is, in essence, an innovation adoption challenge that spans technological, organizational, and 

environmental considerations. The Technology-Organization-Environment (TOE) framework is often used to analyze such IT adoption. In our 

context, the technological aspect includes the system’s relative advantage, compatibility, complexity, and reliability. The organizational aspect involves 

company size, top management support, financial and human resources, and organizational culture/readiness. The environmental aspect covers external 

pressures such as competition, customer requirements, regulatory mandates, and the uncertainty or volatility of the market. Prior studies indicate all three 

contexts influence the likelihood and success of cloud/SaaS adoption. In particular, a volatile external environment (high uncertainty) can actually spur 

adoption as firms seek flexible solutions, while at the same time raising the stakes for successful integration. 

Key success factors for adopting SaaS tracking systems identified in the literature include: 

• Top Management Support and Strategic Alignment: Strong leadership endorsement and clear strategic rationale for the system are critical. 

Introducing a cloud tracking platform should be part of a broader strategy (e.g., “digital supply chain transformation” or “sustainability 

improvement initiative”), not just an isolated IT project. When top executives champion the system and align it with business goals (such as 

a goal to reduce delivery lead times by 20% or to cut carbon emissions per shipment), it legitimizes the effort and motivates cross-functional 

buy-in. Top management also allocates necessary resources and can enforce process changes that accompany the new system. 

• Training and Change Management: Since SaaS logistics systems often alter workflows (for example, planners start relying on system alerts 

rather than manual schedules, or drivers must input data into a mobile app), comprehensive training and change management are essential. 

Employees need to trust and know how to use the new tools. Resistance to change is common if staff fear the technology or do not understand 

its benefits. Successful implementations often designate change champions, conduct pilot runs, and communicate quick wins to demonstrate 

value. 

• Collaboration and Stakeholder Engagement: A tracking system yields full benefits only when data from multiple parties (suppliers, 3PLs, 

distributors, customers) are feeding into it. Thus, building an ecosystem mindset is key. Companies should involve their logistics service 

providers and key suppliers early, possibly even co-investing or co-designing certain interfaces. Strong collaboration and trust among supply 

chain partners facilitate data sharing, which improves the accuracy and usefulness of the system. This is especially relevant for sustainability, 

where data on emissions or labor practices may need to come from suppliers; a collaborative approach helps ensure partners participate in the 

tracking and transparency effort. 

• Data Governance and Quality: The old adage “garbage in, garbage out” applies – the insights from a tracking system are only as good as 

the data captured. Companies must establish processes for data governance: defining data standards (e.g., units of measure, geolocation 

formats), ensuring data is timely and complete, and maintaining data accuracy. Many firms underestimate the effort needed to clean and 

synchronize master data (product IDs, location codes) when integrating across platforms. High data quality is critical for the system to actually 

reflect reality and enable effective decision-making. 

• Security and Privacy Safeguards: Because SaaS systems involve sending potentially sensitive operational data to external cloud servers, 

ensuring robust cybersecurity and data privacy is paramount. Providers typically implement advanced security measures, but the client firm 

must also follow best practices (access controls, encryption, compliance with data protection regulations). Trust in the system can be 

undermined by data breaches or even fears thereof. Reyes (2023) emphasizes that information security is a critical issue, given the high 

volume of confidential data often stored in cloud logistics solutions; companies must guard against unauthorized access and cyber-attacks, 

which are on the rise with increased connectivity. 

In terms of challenges and barriers, researchers and industry surveys have reported several common obstacles that firms encounter when implementing 

cloud-based supply chain systems: 

• Integration with Legacy Systems: Many companies have existing ERP, warehouse management, or transport management systems. 

Integrating a new SaaS platform with these legacy systems (to push or pull data) can be technically complex. Interoperability issues often 
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arise, since not all systems were designed to communicate with third-party cloud services. If not resolved, this can lead to duplicate data entry 

or gaps in information flow that reduce the effectiveness of the tracking system. 

• High Initial Setup Costs and ROI Uncertainty: Although SaaS reduces infrastructure costs, there can still be substantial initial expenses – 

for configuration, integration, data migration, and training. Additionally, some benefits (like improved resilience or customer satisfaction) are 

hard to quantify, leading to distrust of the benefits by financial decision-makers. Smaller firms, in particular, may worry about the return on 

investment and hesitate to commit if the business case is not clearly demonstrated. Karvela et al. note that managers should carefully analyze 

“when and why to move processes to the cloud”, weighing advantages against constraints [2]. If this analysis is not convincing, internal 

stakeholders may resist or underutilize the system. 

• Lack of Skilled Personnel: Implementing and operating a sophisticated digital platform requires certain skills (data analysis, IT management, 

process re-engineering) that might be in short supply. Logistics has traditionally been an operation-heavy field; the push toward data-driven 

practices creates a capability gap. Reyes (2023) found that a shortage of professionals with the required digital and analytical skills is a 

significant barrier for Logistics 4.0 initiatives. Companies may need to invest in hiring or upskilling talent, or rely on external consultants 

during the transition. 

• Change Resistance and Organizational Inertia: Logistics processes often involve multiple departments (procurement, operations, customer 

service) and external partners. Changing how information is shared and decisions are made can meet inertia. People might continue using old 

manual methods “in parallel” because of habit or mistrust in the new system, thus undermining the SaaS system’s value. Overcoming this 

requires strong change management, as mentioned, and perhaps phased implementation so users can gradually see the system’s benefits. 

• Vendor Lock-in and Dependence: The risk of being locked in with a single software provider is a noted concern [2]. If the SaaS vendor’s 

performance degrades, or their pricing becomes unfavorable, or if they discontinue a feature the firm relies on, it can become problematic for 

the client. Switching providers can be costly due to data migration and re-integration efforts. As a mitigation, companies sometimes negotiate 

contractual safeguards, insist on data export rights, or adopt more modular architectures. Nonetheless, this remains a psychological and 

strategic barrier for some firms. 

• Performance and Reliability Issues: Cloud systems depend on internet connectivity and the vendor’s servers. Any outages or latency in the 

system could disrupt logistics operations. While top-tier SaaS providers offer high uptime guarantees, there have been instances of cloud 

service outages affecting multiple clients. For mission-critical logistics tracking, firms must have contingency plans (like caching data or 

reverting to offline processes temporarily). Concerns about consistent performance can make managers hesitant to fully rely on an external 

system. 

• Regulatory and Compliance Challenges: In some industries or regions, regulations may restrict how data (especially personal or sensitive 

data) is stored and transmitted. For example, EU data protection laws might require that data stay within certain jurisdictions. Using a global 

cloud service means companies must ensure compliance with such regulations. Karvela et al. mention legislation and government laws as 

one of the constraints that firms have to consider when moving processes to the cloud [2]. Additionally, if the tracking system is used to 

generate reports for regulatory compliance (e.g., on emissions or product traceability), it must meet accuracy and auditability standards set by 

authorities. 

In summary, while the literature is optimistic about the potential of SaaS and cloud-based tracking for creating more resilient and sustainable logistics, it 

also provides a sober reminder that strategic implementation is key. Companies must address technical integration, invest in people and process changes, 

and manage the risks associated with cloud reliance. The next section details how this study approached the synthesis of these insights, and subsequently 

we will propose a structured implementation framework drawing from both research findings and practical considerations. 

3. Methodology 

This research employs a qualitative, exploratory methodology grounded in an extensive literature review of recent scholarly work, combined with 

elements of conceptual modeling. The objective was to gather and integrate knowledge from peer-reviewed studies on sustainable supply chain 

management, cloud/SaaS adoption, and logistics innovation in volatile environments, in order to develop evidence-based recommendations. The study 

follows a research design with two main phases: 

3.1 Literature Search and Selection:  

We conducted a systematic search of academic literature published in the last five years (approximately 2020–2025) using major scholarly databases 

including Scopus and Web of Science. Key search terms were derived from the research question, such as “sustainable logistics,” “supply chain 

resilience,” “VUCA,” “BANI,” “cloud computing,” “SaaS,” “tracking system,” and “supply chain visibility.” To ensure source quality, the search was 

restricted to peer-reviewed journal articles and conference proceedings, especially those indexed in Scopus/WoS, and preference was given to studies 

with an explicit DOI (Digital Object Identifier). We also scanned the reference lists of relevant papers (snowball technique) to capture additional 

influential works. The initial search yielded over 100 candidate publications. These were filtered by relevance: titles and abstracts were reviewed to 

exclude papers that did not squarely address the intersection of logistics/supply chain management with either sustainability, digital technology 
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(SaaS/cloud), or the VUCA/BANI context. After filtering, approximately 30 core sources were selected for in-depth analysis. This set included empirical 

studies (surveys, case studies), literature reviews, and conceptual papers. Representative journals in the final sample include Journal of Business Research, 

International Journal of Production Research, Journal of Cleaner Production, Sustainability, Journal of Information Systems & Operations Management, 

and others, reflecting a mix of management, engineering, and information systems perspectives. 

3.2 Thematic Analysis and Synthesis:  

The selected literature was analyzed using a thematic coding approach. We extracted key findings and arguments from each source, coding them into 

thematic categories aligned with our research focus: for example, “impacts of cloud technology on supply chain performance,” “strategies for SC 

resilience,” “digital tools for sustainability,” “implementation challenges (security, ROI, etc.),” and “VUCA/BANI implications.” This process allowed 

us to identify common patterns and also points of divergence or debate among authors. Where available, quantitative results (such as statistical 

relationships or survey percentages) were noted to add empirical weight to qualitative insights. During the analysis, special attention was paid to any 

proposed frameworks or models in the literature (e.g. conceptual models linking technology adoption to performance under uncertainty, or frameworks 

for implementing sustainable supply chain initiatives) so that our work could build upon proven concepts. The final synthesis involved integrating these 

themes to construct a coherent narrative and framework addressing our research question. We triangulated insights from multiple sources to ensure robust 

conclusions – for instance, if several studies independently highlighted supply chain visibility as crucial for both sustainability and resilience, we treated 

that as a well-supported finding. 

Notably, given that our aim was not to test a specific hypothesis but rather to develop a strategic implementation perspective, we opted for a conceptual 

synthesis approach. We did not conduct primary data collection (such as new surveys or interviews); instead, we rely on secondary data from academic 

studies, which included a range of methodologies (surveys of firms, case studies of specific implementations, simulation experiments, etc.). The diversity 

of methods in the underlying literature helps improve the reliability of our synthesis: survey-based evidence provides insight into general trends, while 

case studies offer depth on how implementation issues play out in practice. 

Methodological Limitations: As an exploratory research based on literature, one limitation is potential bias in the selection of sources – we aimed to be 

systematic, but there is always a risk of overlooking relevant studies or disproportionately focusing on certain regions or industries represented in available 

research. To mitigate this, we included sources from multiple geographic contexts (e.g., studies on UK/US firms, on Chinese enterprises, global 

reviewsetc.) and various sectors (manufacturing, logistics service providers, retail, etc., where available). Another limitation is that the rapidly evolving 

nature of technology means some very recent developments might not yet be fully captured in academic literature (e.g., emerging SaaS solutions post-

2023). We attempted to account for this by also considering industry white papers and credible reports to ensure no major trend was missed, but such 

sources were not cited in our final results to comply with the focus on peer-reviewed material. 

In the next section, we present the Results and Discussion, which combines the findings from our reviewed literature into a proposed framework and set 

of strategic recommendations for implementing SaaS-based tracking systems for sustainable logistics in a VUCA/BANI environment. The results are 

structured around the key dimensions identified (capabilities enabled by SaaS, the performance outcomes, and the implementation factors to get there), 

and are discussed in light of the literature and practical examples. 

4. Results and Discussion 

4.1 SaaS-Based Tracking Systems as Enablers of Resilience and Sustainability 

Our review confirms that SaaS-based logistics tracking systems can act as a powerful enabler for achieving resilience and sustainability objectives in 

supply chain operations. The conceptual framework emerging from the synthesis (summarized here in prose) is that deploying a cloud-based tracking 

platform enhances certain supply chain capabilities – notably visibility, agility, and collaboration – which in turn bolster the supply chain’s resilience 

(its ability to absorb shocks) and overall sustainable performance (efficiency and environmental impact). 

Enhanced Visibility and Data-Driven Decision Making: A primary benefit of SaaS tracking implementation is vastly improved supply chain visibility 

in real time. By consolidating data across the network and updating continuously, the system acts as a live “control tower.” This real-time visibility is 

repeatedly cited as critical in literature for both managing disruptions and optimizing resource use. For example, when a natural disaster or port strike 

occurs (a typical VUCA scenario), a firm with end-to-end tracking can immediately see which in-transit shipments or upcoming orders are affected and 

can reroute or expedite accordingly. This agility in response is only possible if the firm has up-to-date information. Likewise, from a sustainability angle, 

granular visibility allows identification of inefficiencies such as trucks running below capacity or excessive dwell times at warehouses, enabling corrective 

action (like load consolidation or schedule adjustments) to cut down fuel consumption and emissions. In essence, “What gets measured gets managed” 

– the tracking system provides the measurements (in terms of shipments status, transit times, delays, inventory levels, etc.), and management can then 

take targeted actions. Multiple case reports during the COVID-19 pandemic noted that companies with superior digital visibility were able to adapt routes 

and suppliers much faster, lessening disruption impacts. From our synthesis, we infer that establishing this visibility via SaaS is a foundational step toward 

resilience and is synergistic with sustainability goals (through efficiency gains). 

Agility and Responsiveness: The data integration and advanced analytics available in many SaaS logistics platforms (often using machine learning or 

sophisticated algorithms, though we do not delve into AI specifics here) directly contribute to agility. In practical terms, a SaaS tracking system can 
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enable agility by supporting on-the-fly re-planning: if a sudden surge in demand occurs in one region, the system can help reallocate inventory from 

elsewhere or adjust replenishment schedules in near real time. If a vehicle breaks down, automated notifications to customers and rapid dispatch of a 

replacement can maintain service levels. This agility not only prevents losses during disruptions but also avoids wasteful practices like panic over-ordering 

or excessive buffer stock (which have sustainability downsides). Thus, agility fed by good information can simultaneously improve resilience and reduce 

waste. 

Collaboration and Network Connectivity: Another dimension is how SaaS systems promote better collaboration across the supply chain. Traditional 

logistics often suffered from siloed information – each carrier or supplier had its own system, and data sharing was limited, coming perhaps in the form 

of periodic reports or as-needed emails. In contrast, a cloud platform can serve as a single source of truth accessible by all authorized participants. For 

example, a supplier can update the status of a production delay on the platform, which a distributor and retailer can see immediately, allowing all to 

jointly adjust their plans. This kind of transparency fosters a more collaborative culture, where partners are working off the same data and can coordinate 

more effectively. Therefore, implementing a SaaS tracking system often brings an impetus to integrate processes with partners (for instance, by using 

electronic data interchange or APIs to feed supplier data into the system). Over time, this inter-organizational connectivity can evolve into deeper 

collaboration, such as joint planning or co-managed inventory, which further improves both efficiency and resilience. 

Resilience through Real-Time Risk Management: It is worth emphasizing how these capabilities (visibility, agility, collaboration) translate to concrete 

resilience outcomes. With SaaS-based tracking, companies can move towards a proactive risk management stance. Instead of reacting after a supply chain 

disruption has caused damage (e.g., stockouts, lost sales), firms can anticipate and mitigate. For instance, if the tracking system shows a critical shipment 

is stuck at a border crossing, the company can proactively divert stock from another warehouse to prevent a store from running out – a tactic observed 

during Brexit-related delays by some European firms. This proactive mitigation is a hallmark of resilient supply chains. Moreover, by collecting data on 

near-misses and disruptions over time, the SaaS platform can feed into a continuous improvement loop: companies analyze this data for patterns (e.g., 

which routes or suppliers are high risk) and reinforce their network design or inventory policies accordingly. Several studies (e.g., Christopher & Holweg 

2017, not directly cited earlier due to date, but aligned with our findings) discuss the shift from lean supply chains to leagile or resilient supply chains – 

and digital tracking is a key enabler of that shift, allowing just enough redundancy and flexibility without excessively driving up costs. 

On the sustainability side, the results indicate that SaaS tracking systems contribute to multiple sustainability dimensions: environmental efficiency, 

by optimizing transport and storage; social responsibility, by improving delivery reliability (which can reduce stress on workers and improve customer 

satisfaction) and enabling traceability of social compliance in the supply chain (e.g., knowing that goods did not pass through factories with poor labor 

practices); and economic sustainability, by reducing losses and improving service (thus supporting profitability). In the literature, one can find evidence 

of environmental benefits for specific technologies – for example, industry reports show route optimization software can cut fuel usage by 5-15%. While 

our focus is not on IoT or AI, even the basic visibility and coordination improvements from a SaaS system can eliminate unnecessary trips (e.g., by better 

load matching) and thereby reduce emissions. The trade-off might be, for instance, the extra energy use of data centers versus the fuel saved in logistics. 

Fortunately, major cloud providers are increasingly using renewable energy for their servers, and the net impact of cloud-based optimization is generally 

positive for the environment due to the significant gains in logistics efficiency. 

Empirical support: To ground this discussion with empirical support, we highlight a few key findings from the literature we reviewed: Ul Akram et al. 

(2024) provide statistical evidence that supply chain technology capabilities (which would include systems like SaaS tracking) directly improve supply 

chain resilience, and that resilience in turn improves sustainable supply chain performance [4]. Their structural equation modeling on survey data 

demonstrated positive linkages between tech capability -> resilience (path coefficient significant) and resilience -> sustainability (significant), confirming 

quantitatively what many conceptual works assume. Additionally, Liu et al. (2025) as mentioned empirically found that cloud computing capabilities 

yield greater performance benefits under conditions of high uncertainty. This implies that companies operating in very volatile markets (e.g., high demand 

variability, frequent supply disruptions) stand to gain the most from implementing such systems – a useful insight for managers to justify investments in 

unstable times. Karvela et al. (2021), through a SWOT analysis of cloud adoption, reinforce that flexibility and information-sharing are major strengths 

of cloud solutions for supply chains [2], and these strengths align exactly with the needs of resilience and sustainability. They also caution that issues like 

performance, legal compliance, and lock-in are threats, which brings us to the next sub-section: addressing these implementation challenges strategically. 

Overall, the results firmly establish that when effectively implemented, SaaS-based tracking systems can be a strategic asset, transforming a supply chain 

to be more robust against disruptions and more efficient/green in its operations. The dual benefits are not contradictory; in fact, they often arise from 

the same improvements (e.g., eliminating inefficiencies improves both resilience and environmental footprint). The next part of the discussion focuses 

on how organizations can implement these systems successfully, leveraging the success factors and mitigating the challenges identified in Section 2.3. 

4.2 Strategic Implementation Considerations 

Implementing a SaaS tracking system for sustainable logistics is not just an IT project, but a strategic change initiative. The literature and case evidence 

suggest several best practices and considerations to guide managers: 

Develop a Clear Vision and Objectives: Companies should start by defining what they aim to achieve with the system – e.g., “Improve on-time delivery 

from 90% to 98%,” “reduce logistics-related CO2 emissions by 15%,” “increase end-to-end supply chain visibility to 100% of orders.” A clear set of 

objectives tied to business strategy helps in configuring the system appropriately and in later measuring success. For example, if sustainability is a key 

objective, the implementation team might ensure the system can track and report carbon emissions per shipment (some SaaS logistics platforms offer 

carbon tracking modules). If resilience is paramount, the team might focus on real-time alerting features and redundancy in data flows. 
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Phased Implementation and Pilot Testing: Rather than a big-bang rollout, a phased approach is advisable. Many firms begin with a pilot project on a 

specific lane, region, or business unit. This allows the project team to learn and iron out technical issues on a smaller scale. A pilot also generates user 

feedback and early wins that can be communicated to build broader buy-in. For instance, a company could pilot the SaaS tracking on its outbound 

distribution from one warehouse to a set of key customers. During the pilot, they might discover integration issues with the warehouse management 

system and resolve them before full deployment. Once the pilot shows positive results (say, visibility eliminated several delivery failures), it creates 

momentum for expanding the system company-wide. 

Integration and Interoperability Planning: Upfront, it is critical to map out how the SaaS platform will integrate with existing systems (ERP, WMS, 

TMS, etc.) and with partner systems. Utilizing standard APIs or middleware can facilitate interoperability. A technical integration team should ensure 

data can flow seamlessly. In some cases, complete real-time integration may not be feasible for all partners – an interim solution could be periodic batch 

data uploads to the cloud platform. The goal is to minimize manual data entry or reconciliation, which can introduce errors and undermine trust in the 

system. 

Address Security and Compliance Early: Security concerns should be addressed proactively to avoid later roadblocks. This includes vetting the SaaS 

provider’s security certifications, understanding where data will be stored (especially if subject to data localization laws), and ensuring compliance with 

standards like ISO 27001 or SOC2. Internally, companies should update their security policies to cover cloud usage (for example, enforcing strong 

authentication for users accessing the tracking system remotely). By involving the IT security team from the outset, the company can design the 

implementation in line with cybersecurity best practices, thereby alleviating the anxiety of those worried about data breaches. 

Change Management and Training: A robust change management plan is often the deciding factor between success and failure. This plan should 

include: identifying change champions in each department; communicating the purpose and benefits of the new system clearly to all stakeholders 

(answering “What’s in it for me?” for each role – e.g., planners will spend less time calling carriers, customer service can get shipment answers faster, 

etc.); providing comprehensive training sessions and user-friendly documentation; and establishing a helpdesk or support channel for users during the 

transition. It is also useful to adjust KPIs and incentives to encourage use of the new system. For instance, if previously a warehouse manager was only 

measured on throughput but not on data accuracy, one might introduce a KPI for data timeliness/accuracy in the tracking system to motivate proper 

scanning and updates. 

Monitoring and Continuous Improvement: Implementation does not end at go-live. Companies should actively monitor key metrics post-

implementation to evaluate the impact. Did on-time delivery improve? Are lead times shorter? Has fuel consumption per route declined? The SaaS system 

itself can provide many of these analytics. Monitoring these not only demonstrates ROI but also can uncover further improvement opportunities. Perhaps 

the data shows certain routes are consistently delayed – that insight could lead to engaging with a different logistics provider or mode of transport. 

Continuous improvement driven by data is one of the cultural shifts that such implementations can foster. 

Collaborate with the SaaS Provider: Unlike traditional software, SaaS is an ongoing service. Companies should form a strong partnership with the 

provider. Regular business reviews with the SaaS vendor can ensure the company is using new features and can influence the product roadmap by sharing 

needs. For example, if a sustainability reporting feature is lacking, a company might co-develop it with the provider. Also, clarify service level agreements 

(SLAs) for uptime and support to hold the provider accountable. In case of any system issues, a clear escalation path with the vendor is crucial to resolve 

them quickly and maintain operations. 

Balancing Cost and Benefit: Strategically, firms should look not only at direct cost savings (e.g. reduced manual labor, fewer expediting fees) but also 

at avoidance of cost due to resilience (e.g., avoiding revenue loss from stockouts) and intangible benefits like customer satisfaction and brand reputation 

for reliability/sustainability. Many leading companies justify supply chain digital investments by highlighting the cost of not having those capabilities 

when disruption strikes. That said, keeping an eye on recurring costs (subscription fees, data costs) is important – firms might negotiate contracts that 

allow flexibility (scaling users up or down, or modular pricing where they pay only for needed functionalities). Over time, as more processes feed into 

the SaaS platform, the value proposition typically increases, since the platform can replace multiple legacy tools or manual processes. 

Risk Management: Ironically, implementing a system to manage risk also introduces some new risks – like dependence on technology and potential 

cyber risks. A strategic implementation will include contingency plans (for instance, if the SaaS system is temporarily unavailable, do we have a read-

only local backup or a procedure to revert to manual tracking for short periods?). Conducting a risk assessment for the implementation itself is wise. For 

each risk (e.g., "user resistance" or "data breach" or "integration delay"), define mitigation actions. This preparedness ensures that the project can handle 

setbacks without derailing. 

Cultivating a Data-Driven Culture: In the long run, the success of such a system is amplified by a culture that values data and continuous learning. 

Management should encourage employees to use insights from the tracking system in decision-making. Celebrating wins (like “team A used the data to 

reroute shipments and saved X amount of CO2 or avoided Y cost”) can reinforce usage. Over time, trust in data grows, and the organization shifts from 

intuition-driven to evidence-driven operations. Such cultural change is gradual but crucial to realize the full strategic benefit of the digital tool. 

By following these practices, companies can overcome the common challenges highlighted in Section 2.3 (integration issues, ROI concerns, skill gaps, 

etc.). For example, the challenge of skilled personnel can be met by proper training and perhaps recruiting a few tech-savvy logistics analysts. The 

challenge of ROI uncertainty is mitigated by setting clear metrics and capturing quick wins in a pilot to prove value. The issue of data security is 

handled by involving IT security early and using the latest encryption and access control techniques. 
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It is instructive to look at a brief illustrative case to tie these points together: Consider Company X, a global consumer goods manufacturer, that 

implemented a SaaS supply chain visibility platform in 2021. They started with a pilot for European distribution. During the pilot, they discovered that 

roughly 15% of shipments had some delay or issue that was previously not well-communicated. By using the platform’s real-time alerts, they were able 

to proactively inform customers of delays and reallocate inventory to meet 90% of at-risk orders. Seeing this success, they rolled out the system globally. 

As a result, over 2022 the company reported a 20% reduction in expediting costs (emergency air shipments dropped because problems were caught earlier 

when cheaper solutions sufficed) and a 10% reduction in fuel use per shipment (due to optimized routing and higher truckload utilization). The CIO of 

Company X also noted that during sudden disruptions (like a port closure in China), what used to take days of frantic communications now was resolved 

in hours by leveraging the platform to find alternative stock and transport. Employee response went from skepticism to reliance on the new tool as they 

saw it simplifying their work (planners no longer had to manually compile status reports – it was available on the dashboard). This narrative aligns with 

the research findings we have discussed – it shows improved resilience, improved sustainability metrics, and the importance of change management 

(initial skepticism overcome by demonstrated benefits). 

In conclusion of the discussion, the strategic implementation of SaaS-based tracking systems requires a holistic approach: combining the right 

technology deployment with process redesign, people readiness, and partner collaboration. When done right, the payoff is a supply chain that is both 

shock-proof and environmentally conscious – a key competitive advantage in the modern era. Companies that have embraced these systems, especially 

in the aftermath of recent global disruptions, are generally better positioned to handle the next crisis and to meet increasing stakeholder demands for 

sustainable operations. As one study succinctly noted, it is about enabling supply chains to “not only survive but thrive in an era of evolving 

challenges”web.rau.roweb.rau.ro. The next section concludes the paper, highlighting the theoretical contributions and practical implications of our 

findings. 

5. Conclusion 

In a world defined by volatility and complexity, supply chain managers face the dual mandate of building resilient operations that can withstand 

disruptions while also pursuing sustainability to meet environmental and social responsibilities. This paper has explored how SaaS-based tracking 

systems can be strategically implemented as part of the solution to that mandate. Through an integrative review of recent literature, we find strong 

evidence that these cloud-driven platforms enhance key capabilities – notably visibility, agility, and data-driven decision-making – which improve both 

resilience to shocks and the efficiency/sustainability of logistics processes [7]. We have also outlined practical strategies for implementation, emphasizing 

phased adoption, stakeholder buy-in, robust data governance, and alignment with organizational strategy, all crucial to realizing the technology’s potential. 

Theoretical Contributions: This study contributes to the management literature by bridging concepts from supply chain resilience, sustainable logistics, 

and information systems adoption. We extend the understanding of how modern digital infrastructure (cloud/SaaS) serves as an enabler in the context of 

VUCA/BANI challenges – an area that, given the recency of the BANI concept, remains under-researched. The conceptual framework suggested (though 

presented narratively here) posits that SaaS-based supply chain visibility can be a linchpin that connects technological capability to triple-bottom-line 

performance outcomes under conditions of high uncertainty. Our synthesis also reinforces dynamic capabilities theory in a supply chain context: firms 

with the capability to sense (via visibility) and respond (via agile processes) quickly are more likely to survive and even capitalize on disruptions [8]. 

Moreover, we highlight how those same capabilities align with sustainable practices (since waste reduction and efficiency are natural byproducts of 

agility and real-time optimization). 

Another contribution is our detailed collation of implementation challenges and success factors specific to cloud logistics systems. While many prior 

works note barriers generally (security, ROI, etc.), we provide a granular discussion and link them to actionable recommendations, which can guide future 

empirical research. For example, researchers could test the impact of top management support or interoperability solutions on the success of supply chain 

digital transformations, building on the factors identified. 

Practical Implications: For practitioners—supply chain managers, logistics directors, CIOs—the findings of this study offer a roadmap for adopting 

SaaS tracking solutions to improve performance in today’s uncertain environment. Managers can take away that investing in a cloud-based visibility 

platform is not just an IT upgrade, but a strategic necessity akin to building a nerve center for the supply chain. The evidence that cloud capabilities 

amplify performance benefits under uncertainty provides a compelling argument to present to senior leadership when seeking buy-in and budget. Firms 

that have been hesitant due to cost or complexity should consider the cost of inaction: without real-time visibility and agility, they risk severe disruptions 

and inefficiencies remaining hidden in the system. 

However, the study also tempers enthusiasm with caution: a SaaS system is not a plug-and-play panacea. Success requires rethinking processes and 

upskilling people. Companies should assess their readiness – e.g., do we have a culture that will embrace data transparency? Are our partners willing to 

share data? Implementation should then be approached as a change program, as outlined in Section 4.2, rather than purely a technology project. 

Practitioners should particularly focus on data quality and process integration from day one [9, 10, 11] as these are make-or-break for such systems. 

Additionally, this study suggests that firms actively involve their sustainability teams when implementing logistics IT systems. By doing so, they can 

configure the system to capture sustainability metrics (like carbon emissions, route efficiency) and thus directly use it as a tool for sustainability reporting 

and improvement, beyond its operational functions. 

Global Perspective: While the context of this research is general, we have incorporated a global perspective by including examples and studies from 

multiple regions (U.S., Europe, Asia). The findings are broadly applicable – whether it’s a manufacturer in the EU using SaaS to comply with new supply 

chain due diligence laws, or a 3PL in Asia using it to improve service to clients amid port congestions, the underlying principles hold. Naturally, 
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implementation details might differ (for instance, infrastructure and regulatory environments vary), but the strategic rationale remains consistent 

worldwide: to navigate a VUCA/BANI world, digital visibility and agility tools are indispensable. 

Limitations and Future Research:  

One limitation of this study is that it is based on existing literature and conceptual reasoning; empirical validation of the proposed framework in specific 

industry settings would be a valuable next step. Future research could conduct case studies or surveys to measure outcomes of SaaS logistics 

implementations (e.g., do firms report quantifiable improvements in resilience and sustainability metrics post-adoption?). It would also be interesting to 

explore the interplay of SaaS tracking systems with other emerging technologies (like IoT, AI, though outside our scope here) – for example, how the 

addition of IoT sensors might further enhance the data fed into SaaS platforms and thus amplify benefits, or conversely, create integration challenges. 

Another area for research is the human factors: how does workforce skill development in data analytics influence the success of such implementations? 

What organizational structures best support a digital supply chain nerve center (some firms create dedicated “control tower” teams)? Finally, as the 

concept of BANI is relatively new, scholarly work could refine how supply chain strategy should adapt to each element of BANI and the role technology 

plays in each (e.g., how do we address “brittleness” specifically through design and tools?). 

In conclusion, the strategic implementation of SaaS-based tracking systems offers a promising pathway for companies seeking to future-proof their 

logistics against disruption while advancing sustainability goals. The journey requires investment and change, but the reward is a smarter, more resilient, 

and greener supply chain. As the ancient proverb goes, “the best time to plant a tree was 20 years ago; the second best time is now.” For supply chains, 

the best time to enhance digital visibility and agility was before the recent crises; the second best time is now – before the next disruption strikes. Firms 

that heed this call and implement these systems thoughtfully will likely find themselves not only surviving turmoil, but gaining competitive and 

reputational advantages in the marketplace. 
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