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Abstract 

While there is a high uptake of BDA in the realm of supply chain management, in the view of automation supply chains and 

improving their value proposition by providing more accurate data for demand forecasting. There are material knowledge gaps 

on the SC-specific analytics applied to match demand, albeit the existing knowledge could be more amorphous. From this 

backdrop, the study endeavored to analyze extant literature within the ambit of BDA to unpack the current trends and possible 

future research directions to foster the application of BDA in SC contexts. The study adopted a systematic literature review of the 

extant literature published between 2014-2023. The study adopted the five-stage iterative procedure used in the systematic 

review methodology. The review's findings depict extensive use of big data analytics in matching demand and supply and supply 

chain optimization. The findings of this study adduce almost non-rebuttable evidence that big data analytics can be applied in 

procurement, inventory control, logistics, and order processing. Under the auspices of BDA is the SCA. Arguably, extant 

research has demonstrated the capability of SCA in mitigating contemporary SC risks such as mismatches between demand and 

supply, sub-optimal SCs, and underutilization of the supply chain infrastructures at the cusps of various echelons. 
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1. Introduction 

Supply chain refers to an interconnection of firms that 

convert raw materials to an end product and the outbound 

movement of manufactured goods to the end [19]. A supply 

chain has different physical, financial, and information flows. 

Supply chains have been afflicted by many challenges, rang-

ing from poor synchronization between various facets of SC 

planning to the execution of plans. Another problem is poor 

real-time data visibility across the chain due to lip supply 

chain integration/linkages. Un-harmonized safety stock levels, 

leading to stock outs or excess inventory. 

Supply chains need more robust agility, especially in their 

logistics network and distribution footprint [6, 18]. As such, 

decision-makers need help optimizing their distribution 

channels and meeting set customer service levels, leading to 

shrinking profit margins. Price volatility has compounded the 

planning problem, leading to inaccurate forecasts and a poor 

match between demand and supply forecasting, making it 

difficult for supply chains to become risk-averse. Other 

problems afflicting SCs are production line imbalance, 

suboptimal batch sizes, and underutilization of assets [4]. To 
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this end, supply chain analytics focuses on utilizing infor-

mation flow to arrive at more informed decisions in the supply 

chain. More succinctly, it is an analytical decision-making 

approach that helps match demand and supply [23]. 

Given the many innovations in information technology, 

information is a strategic resource for organizations across 

many industries. Big Data, also called SC analytics, business 

intelligence, etc., has contributed to intensified global inno-

vation [18]. As local firms internationalize, they are con-

fronted with massive amounts of data from their clientele and 

vendors. There is a need to manage and utilize such data to 

solve the problems inherent in a supply chain. 

The emergence of SC analytics is attributed to the large 

amount of data captured by different firms due to the growth 

of mobile phones, social media such as Facebook and Twitter, 

and sensing technologies such as Radio Frequency Identifi-

cation. 

2. Materials and Methods 

The study adopted a systematic literature review to review 

the literature published between 2014 and 2023. The study 

aimed to review emerging literature on this subject, so these 

dates were selected. A systematic literature review is the most 

efficient means of evaluating extensive literature and teasing 

out high-quality outcomes [25]. It is also the best method of 

characterizing extant research to support emerging trends 

[25]. 

The study adopted a five-stage procedure to review the 

literature systematically [25]. The method includes formu-

lating the research questions, locating and identifying relevant 

studies, selecting and identifying the studies, selecting, syn-

thesis, and report writing. 

 

 

2.1. Formulation of Research Questions [15, 12] 

The study sought to establish the following questions 

1. How has the extant research on supply chain analytics 

been conceptualized? 

2. What research designs have been used in SCA literature? 

3. What is the extant knowledge concerning the application 

of SCA? 

Further, the study used the five-stage criteria to identify and 

retrieve peer-reviewed literature to answer the above research 

questions. 

1. The title of the articles concerned Big Data analytics in 

companies [14]. 

2. The study reviewed journal articles that were published 

between 2014-2023 [14]. 

3. The reviewed journal articles were from peer-reviewed 

journals [14]. 

4. Only Academic journals were reviewed (excluding 

published company reports) [14]. 

5. Only English journals were considered for easy review 

and analysis [14]. 

2.2. Data Source 

After setting the research questions, the second stage en-

compassed the location and identification of relevant studies. 

This step encompassed several sub-steps to arrive at the se-

lected relevant articles. The initial search of the articles was 

conducted through electronic databases. These e-databases 

included Scopus, Web of Science, Science Direct, JSTOR, 

and Google Scholar. The common thread in all these data-

bases is that they have a relatively expanded range [25]. 

Scopus is desirable because it allows the export of results in 

Excel [25]. Through this step, the study retrieved 

peer-reviewed articles relevant to the study's central theme. 

Based on these criteria, 25 peer-reviewed journal articles on 

supply chain analytics were found to apply to the research 

objective of this study. 
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Figure 1. Schematic diagram of literature search and article selection process. 

3. Results 

3.1. Definitions of Supply Chain Analytics 

Table 1. Definitions of Supply Chain Analytics 

S/No. Author Definition 

1. [2]. 
Refers to the application of advanced analytics techniques to mine valuable information from information 

repositories to enable data-driven decision-making 

2. [17]. 

It defined supply chain analytics as applying mathematical and statistical tools to enormous amounts of data to make 

supply chain-related decisions. It is an analytical tool that leverages information flow in a supply chain to make de-

cisions that help in matching demand and supply. 

3. [19]. 

It defined supply chain analytics as applying mathematical and statistical tools to enormous amounts of data to make 

supply chain-related decisions. It is an analytical tool that leverages information flow in a supply chain to make de-

cisions that help in matching demand and supply. 

4. [24] 
Defined supply chain analytics as the data science in supply chain management that applies qualitative and quantita-

tive methodologies borrowed from different disciplines combined with supply chain management theory to diagnose 

supply chain management problems and undertake supply chain forecasts, considering the data quality and availability 
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S/No. Author Definition 

issues. 

5. [12]. 

They defined supply chain analytics as an operational shift from the traditional management models built to respond to 

data with the capability of helping supply chain practitioners analyze large data sets using acceptable analytical and 

mathematical techniques. 

6. [15]. 
Supply chain analytics is the application of analytical methods to deduce more accurate forecasts and better under-

stand a supply chain's upstream and downstream activities. 

7. [10]. 
Supply chain analytics involves mining and presenting supply chain information to provide key performance indica-

tors for measuring, monitoring, evaluating, forecasting, and managing the supply chain. 

 

From the above definitions, supply chain analytics encap-

sulates the application of both qualitative and quantitative 

mathematical and statistical analytical models and techniques 

on a spectrum of supply chain-related information to derive 

supply chain insights that are used for supply chain deci-

sion-making in contemporary areas such as procurement, op-

erations management, logistics customer relationship man-

agement, and SC optimization. Supply chain analytics is "high 

volume, high velocity, and high-variety information assets that 

demand cost-effective, innovative forms of information pro-

cessing that enable enhanced insights, decision making, and 

process automation [2]." 

3.2. Categories of Supply Chain Analytics 

Supply Chain Operation Reference (SCOR) Model was 

used to classify analytics in supply chain management. The 

SCOR model enumerates five supply chain activities: Plan, 

Source, Make, Deliver, and Return. The planning element 

of the SCOR model is concerned with demand forecasts 

that help in Sourcing, Delivering, and Returning. Supply 

chain analytics supports various decisions in the different 

aspects of the SCOR model that are either strategic, tactical, 

or operational [25]. 

Table 2. Categories of Supply Chain Analytics. 

S/No. Author Categories of Supply Chain Analytics 

1. [1, 19]. 

Supply chain analytics is categorized into descriptive, predictive, and prescriptive. 

Descriptive analytics describes a past business situation in a way that makes the business trends and patterns more 

apparent. First-level analytics explores past business events to gain insights about the future. Simply put, it answers 

the question of "what happened?" The techniques employed in descriptive analytics include standard reporting and 

dashboards, ad-hoc reporting, query drill-down, alerts, and visualization. 

Predictive analytics involves real-time and historical data analysis to forecast future occurrences. It encompasses 

algorithm-based techniques; it is all about technology being able to learn from data based on machine learning 

techniques and other computational data mining algorithms. Some methods used in predictive analytics include time 

series analysis, linear and logistic regression, decision tree, and clustering and dimensionality regression. 

Prescriptive analytics uses mined data to suggest and propose beneficial actions or prevent the occurrence of an 

unwanted outcome, such as risk. It also assesses variability between the desired and the actual outcome through 

what-if analysis and game theory approaches. 

3.3. Characteristics of Supply Chain Analytics 

Table 3. Characteristics of Supply Chain Analytics. 

S/No. Author Characteristics Description 

1. [1, 2, 9]. Volume: - 

2.  Velocity 
Refers to the rate at which data is being gathered. Big data analytics leverages the internet and 

global integration for centralized data collection techniques. 
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3.  Variety 

It is the collection of different types of data, both structured and unstructured. Structured data is 

systematic data collected from various sources, such as sales information, financial transactions, 

and reservation systems. On the other hand, unstructured data is generated from sources such as 

social media, emails, and communication. 

4. [2, 26] Veracity 
It is the quality and trustworthiness of the collected data. As a rule of thumb, quality is always 

prioritized over quantity. 

5.  Value 
Obtaining data for analytics requires a colossal investment. The value of a data set is determined 

by estimating the insights that can be generated from post-analytics of data sets. 

SC analytics has 15 characteristics [1, 8, 26]. These characteristics can be summarized as follows; 

3.4. Characteristics of SC Analytics 

Table 4. Characteristics of SCA. 

S/No. Characteristics Elucidation Description 

1. Volume Data Size Amount of the collected and stored data. 

2. Velocity Rapidity of data The rapidity of data transfer between source and destination. 

3. Value Relative importance of data The enterprise derives its value from SC analytics. 

4. Variety Data type Different data types, such as pictures, videos, multimedia, audio, etc 

5. Veracity Quality of data 
Precise analysis of captured data. It makes the data worthwhile for the ap-

plication. 

6. Validity Authenticity of data It is the accuracy of the data used to derive information for decision-making. 

7. Volatility 
The practical timespan of the 

data 
For how long is the captured data useful 

8. Visualization Data process/act The process of representing abstract 

9. Virality The speed of data spread 
The rapidity with which data is spread by a given disseminator and how 

different users receive it. 

10. Viscosity Lag of event The total time lapse between the occurrence of an event and its description. 

11. Variability Differentiation of data 
The constant arrival of data from multiple sources and its stratification to 

sieve out essential data. 

12. Venue Various platforms 
Data types arrive from different platforms, such as personnel systems and 

private and public clouds. 

13. Vocabulary Terminologies relating to data Terminologies such as data models and data structure. 

14. Vagueness Non-distinct data 
Non-coherent information with no logical flow that coveys little or no in-

formation. 

15. Complexity Data correlation 
Since data emanates from multiple sources, it can vary from previously 

arrived data. 

16. Verbosity Redundancy 
The extent to which the available information from diverse sources needs to 

be revised. 

17. Voluntariness Wilful availability of data The wilful availability of contextualized big data 

18. Versatility Agility 
The ability of the supply chain analytics to be flexible enough to be applied 

in diverse contexts 
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3.5. Types of Supply Chain Analytics 

Table 5. Types of Supply Chain Analytics. 

Author Description 

[5] 

It contends that supply chain analytics has two data types: structured and unstructured. They equate structured data to a data 

warehouse, whereby data is tagged and sorted, while unstructured data is random and difficult to analyze. 

Both structured and unstructured data are computer and human-generated. Computer-generated structured data includes 

sensor data, web log data, Point of Sale (POS), and financial data. Human-generated structured data encompasses click stream, 

input, and gaming-related data. On the other side of the divide, machine-generated unstructured data includes satellite images, 

scientific data, photographs and videos, and radar or sonar data. Human-generated structured data includes internal text for the 

company, social media data, mobile data, and website content. 

[21] 

In addition to structured and unstructured data, there are other forms of data, such as geographic data, real-time data, natural 

language data, time series data, event data, network data, and linked data. 

Geographical Information Systems (GIS) generate geographic data. They generate descriptive information about transport 

infrastructure, routes, oceans, and lakes. 

Real-time data generates large volumes that are challenging to process and store. Sources include video conferencing and 

social media such as YouTube, Flicker, Facebook, etc. 

Natural language data is human-generated. Sources of natural data include speech recognition devices, phones, and the In-

ternet of Things (IoT). 

Time series data is collected longitudinally through successive measurements to generate trends and anomalies. 

Event data is generated by matching external events with time series data. A prerequisite for this is stratifying important events 

from unimportant ones. Event data contains three types of information: action, timestamp, and state. 

Network data is obtained from relatively large networks, such as social networks, information networks, and technological 

networks. 

Linked data is built upon standard Web technologies, such as HTTP, RDF, SPARQL, and URL, to share semantically queried 

information by computers. 

3.6. Application of Supply Chain Analytics 

Based on the literature reviewed, the following are the benefits of SC analytics. An article entitled "Big Data and its Appli-

cations in Supply Chain Management: Findings from a Delphi Study" identified a cluster of analytics applications in the supply 

chain [3, 7]. 

Table 6. Application of Supply Chain Analytics. 

S/No. Author Application Description 

1. [3]. Sourcing 

Used as decision support for procurement 

Provides information necessary for procurement negotiations 

Includes information and KPIs for evaluating supplier performance 

Used to support collaboration through chain-wide information asymmetry. 

Used to provide information to develop alternative sources of supply and supplier development 

Analytics are applied in the automation of the procurement function 

It is also used in procurement process benchmarking. 

2.  Manufacturing 

Applied in identifying optimal production methods 

Applied in diagnosing manufacturing problems through the Ishikawa cause and effect diagrams. 

It helps in teasing out new insights about production processes 

Evaluating the performance of manufacturing activities 

Automating manufacturing processes 
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Designing flexible manufacturing set-ups 

3.  
Customer Ser-

vice 

Customer segmentation 

Gaining insights about customer needs 

Synchronizing products /services to actual customer needs 

Customization/product differentiation and diversification 

New Product Development 

Customer management 

4. [1] Logistics 

Logistics optimization 

Assessing the performance of logistics 

Dissemination of logistics information across the chain 

Routing and scheduling 

Track and tracing 

Logistics network design 

5.  Forecasting 

Forecasts of independent demand, i.e., for finished goods 

Forecasting of dependent demand 

Determination of appropriate demand and supply strategy 

Obtaining feedback about new product releases. 

Contingency planning and what-if analysis and risk management. 

6.  
Returns Man-

agement 

Learning from customer complaints 

Generating problem trees to identify surface and root problems related to the defects. 

Predicting returns rate 

Evaluating return process performance 

7. 
[2, 17, 

21, 27] 
Planning 

Risk and resilience planning 

Reducing risks associated with investments in infrastructure and contracted third parties 

Facilitating monitoring and evaluation of performance as well as better planning. 

8.  Procurement 

Warehouse and distribution optimization 

Enabling value-added SCs that focus on collaboration 

Achievement of granular levels on aggregated procurement patterns 

9.  Production 

Gaining market intelligence 

Vendor-managed inventories. 

Materials handling and packaging 

10. [1] Distribution 

Real-time route Optimization 

Track and tracing in the SC 

More accurate estimation of lead times among different distribution channels. 

Optimization of critical logistics activities 

Optimization of manufacturing activities and better shop floor management. 

11.  
Returns Man-

agement 

Reduced driver turnover and assignment through the application of sentiment data analysis 

Management of customer loyalty 

Continuous service improvement 

Product innovation 

SC Visibility 

12. [22] 

Demand Man-

agement 

Risk mitigation  

Sustainable SC 

Creating a responsive demand-driven supply chain through SC analytics of internal and external 

sources of demand data and comparing store cluster profiles to predict demand. 

Application of SC analytics for supplier information management minimizes SC risks and pro-

vides supplier information in real-time. 
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practices SC analytics also enables financiers to map risk inherent processes and SC bottlenecks. 

Analytics provide a more accurate assessment of sustainability-related SC considerations and 

environmental impacts, such as track and trace, waste production, and Environmental and Social 

Governance performance measurement. 

 

4. Discussion 

This study has systematically reviewed existing literature 

on SC analytics using content analysis. The research has 

identified about 25 different analytics applications in the 

supply chain. Extant research has sparse empirical contribu-

tions to SC analytics. To this end, the findings of this research 

have been empirically based on a systematic literature review. 

More so, this research has confirmed previously identified 

analytics applications in supply chain management. This 

research defines how practitioners can apply supply chain 

analytics to manage various facets of SC better. Past re-

searchers have undoubtedly contributed to demystifying the 

application of big data in supply chain management. Analytics 

has seen the unprecedented entry of SC into the digital eco-

system. 

5. Conclusions 

The study adopted a systematic literature review of 25 

peer-reviewed articles. There could be a minimal possibility 

of replication because the researcher did not register the re-

view in a database to provide the latitude for updates about the 

review status. 

Abbreviations 

BDA Big Data Analytics 

SC Supply Chain 

SCA Supply Chain Analytics 
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