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Abstract Data science and big data analytics (DS &BDA) are vital to the supply chain and logistics sectors. But 

what little is known is spread out throughout a number of books and articles. A comprehensive and unbiased 

review strategy is necessary to bring order to the DS & BDA application areas in SC & L, which address 

paradigms of resilience, sustainability, and efficiency. Here, we offer a new angle on previous research on DS 

and BDA in SC and L, setting the stage for our analysis. Secondly, we categorize the present models/techniques 

used, organize their practical application areas, identify research gaps, and predict future research routes by 

using the methodologies presented for a comprehensive literature assessment on DS &BDA techniques in the 

SC &L domains. At different points in the decision-making process, recent review articles use a variety of DS 

and BDA-driven modelling approaches to analyse SC and L processes. Our research is based on a triangulation 

of three criteria: efficiency, resilience, and sustainability. This research examines the effects of big data 

analytics on critical supply chain processes. Though these concepts are widely used in supply chain 

management, there is little written about how the main processes work. As a result, this article offers a 

taxonomy of the existing literature on big data analytics' applications, as well as commentary from experts in the 

subject. In order to plan and execute a systematic literature mapping, we referred to a well-known collection of 

practical guidelines. 
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Introduction  

Evolution in data generation and analysis are being brought about by advances in technology [1] asserts that big 

data have the potential to bring about changes in management as well as the entire method of conducting 

business. The concept of metamorphosis is thus extremely important for this reason. Big data is a resource for 

businesses that is valuable, diverse, fast, verifiable, and has five other properties. The present storage methods 

are being increasingly overwhelmed by the exponential growth of the amount of data, or "volume," which is 

measured in physical space needed to store it. 

Both the intake and generation of data are impacted by the speed at which data are conveyed, as stated by the 

definition of speed provided by the same authors. According to [2], "variable data" is defined as information 

that can be derived from several sources. Since each platform has its unique data generation structure, there are 

no universally accepted standards. 

Therefore, it is possible to generate data that is both partially ordered and completely organized. Furthermore, 

data relies on human judgment or is based on people's emotions, hence the term "veracity" is often used to 

describe how unreliable such data is. A definition like this was offered by IBM in 2012. Oracle supposedly 

established value in 2012 and associated it with the idea of essential data. 

Comprehensive data analysis can yield high-value information, according to this. The veracity and practicality 

of the data make up the rigor of big data analytics (BDA), as stated in [3]. Data analysis is crucial to the other 

aspects of big data processing, which include volume, speed, and variety. Without it, these aspects would be 

meaningless. Improving decision-making capabilities is possible through the application of cutting-edge 

analytical methods that extract actionable insights from large data sets. Various technologies are being utilized 

in supply chain management (SCM) to link and coordinate all the links in the chain. These technologies include 

sensors, barcodes, RFIDs, and the internet of things. There have been a lot of studies and documents about how 

the BDA is changing supply networks due to its usage in supply chain management (SCM).  
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An increasing amount of research is pointing to the notion that using business process analysis (BDA) in supply 

chain management (SCM) can improve chain process agility, decrease operational costs, and identify the 

optimal areas to use BDA. To keep an eye on everything throughout the supply chain is what "supply chain 

management" is all about. According to Leveling [4], supply chains consist of companies whose primary 

activity is the transportation of commodities. The production and distribution of a product is an integrated 

process that involves many different companies working together in a supply chain. 

Included in this chain are organizations that generate raw materials and components, as well as manufacturers of 

finished goods, distributors, retailers, and transportation providers. All participants in a supply chain agree that 

it is the network of businesses that coordinates the delivery of goods and services to customers.  A number of 

different options are presented in Figure 1. 

 

 
 

Figure 1: Supply chain 

 

The author of [5] asserts that massive amounts of data are of no utility unless they can be interpreted. It is 

possible to assess the full value of big data when it is used to direct the decisions that businesses make. In order 

for organizations to be able to enable decision-making that is based on evidence, they need to be able to 

translate large amounts of data that is both diverse and fast into information that is valuable. There are five main 

steps to the process of using massive amounts of data to extract useful information. Following extraction, 

cleaning, and annotation, one should integrate, aggregate, and display the data. Then, one should model and 

analyze the data, and lastly, one should interpret the results. 

The analysis of data management and the storage of information are the two primary subcategories that are 

separated from these five phases in [6]. For the purposes of analysis, the term "data management" refers to the 

procedures and instruments that are utilized to collect, store, prepare, and retrieve data. Alternatively, the term 

"analytics" relates to the methods that are utilized in order to investigate and get comprehension from significant 

data. The analysis of big data can be viewed as a minor stage inside the more complete process of extracting 

information from relevant data, as illustrated in Figure 2. 

 

 
Figure 2 Big data processes 

 

Literature Review 

The various data sources accessible to supply chains (SCs) include enterprise resource planning (ERP) systems, 

sales, sales data, digital manufacturing, Blockchain, sensors, and client purchasing patterns [7,8]. 

There is an abundance of these data sets accessible. Depending on the circumstances, this material could be 

organized, partially organized, or completely unstructured. Utilizing big data analytics (BDA) to extract insights 

from data might enhance SC's performance and decision-making capacities. 

The Business Data Analytics (BDA) presents organizations with major hurdles, despite the fact that it delivers 

substantial opportunity for value development [9]. Data science (DS) is concerned with more complicated data 

analytics, in contrast to business data analysis (BDA), which is concerned with the collection, storage, and 

analysis of data. In particular, methods for forecasting future outcomes are considered, such as deep learning 

algorithms and machine learning. According to the methodology, DS and BDA methods help with operational, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507685/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507685/figure/fig1/
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tactical, and strategic decisions in SC management. Businesses can get a commercial advantage by exploiting 

DS and BDA capabilities. Understanding client requests and needs, forecasting market changes, lowering costs, 

boosting sustainability, decreasing risk, and increasing resilience are just a few ways in which companies may 

enhance their SC design and management by utilizing DS and BDA methodologies [10]. 

In addition to the development of new methodologies, there has also been progress made in the area of DS and 

BDA tools. A better forecasting, optimization, and simulation model may be developed with the use of SC 

analytics software, which is beneficial to both researchers and practitioners. In addition, these tools are able to 

extract data and provide sophisticated visualizations. It is possible to build digital SC twins by integrating 

simulation and network design with SC operations data using SC-specific software like anyLogistixTM and 

LLamasoftTM [12].  These software programs are in addition to the enormous enterprises that are SAP®, IBM, 

and Oracle.  

There is an increase in the number of chances available to SC researchers and practitioners as a result of modern 

methodological and software improvements. In contrast, there is a dearth of a systematic evaluation of the 

potential uses of DS and BDA in the SC &L domains, and the current insights are dispersed over several bodies 

of literature. We chose to do this thorough literature analysis in a systematic way since no previous reviews had 

adequately addressed the interplay between resilience, efficiency, and sustainability. 

A. Data-driven optimisation 

In recent years, the DDO has received a considerable degree of recognition. During the course of our 

investigation, we planned to find strategies that are interconnected with one another by incorporating the term 

"data-driven" in our list of keywords (see the preliminary search results for DDO in Table 1 for more 

information). In the field of mathematical programming, the DDO technique is a strategy that combines 

uncertainty-based optimization strategies with machine learning algorithms. There is a significant amount of 

time when the objective functions are connected to the costs [13]. In [14] employed four modeling approaches 

to separate DDO from other approaches. These methods of modeling were scenario-based optimization, resilient 

optimization, stochastic programming, and chance-constrained programming.  Each of these modeling 

approaches was utilized to optimize the system.  

It is possible that some of the problem criteria in the SC & L domain, such as consumer demand, manufacturing 

capacity, and delivery time, are regarded to be unclear. Directly inputs to the proposed programming issues are 

utilized by DDO approaches, which make use of knowledge regarding random variables. Traditional 

optimization models under uncertainty, on the other hand, take into account perfect knowledge for the 

parameters. This is in contrast to the situation described here.  

 

Table 1: Initial search outcomes categorized by every set of keywords 

Keywords Database 

Science direct Web of knowledge Scopus 

Data science 

Supply chain 107 124 57 

Logistics 57 34 111 

Data-driven 

Supply chain 267 170 365 

Logistics 89 87 876 

Data mining 

Supply chain 138 152 873 

Logistics 70 104 4157 

Text mining 

Supply chain 20 35 86 

Logistics 12 21 295 
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Keywords Database 

Science direct Web of knowledge Scopus 

Big data 

Supply chain 203 666 1090 

Logistics 78 287 1487 

Data analytics 

Supply chain 323 267 415 

Logistics 138 93 348 

Predictive analytics 

Supply chain 70 198 109 

Logistics 12 46 218 

Machine learning 

Supply chain 73 133 414 

Logistics 61 78 5937 

 

Optimization under uncertainty was the subject of few surveys that made it into our literature review. The 

approaches that were most commonly used were stochastic programming techniques, such as MILP and 

MINLP. As an optimization technique, chance-constrained programming requires that all constraints be satisfied 

according to the probability distribution. The SC & L context is a good fit for this approach. For data sets to be 

considered for robust optimization, it is necessary to identify the uncertainty sets, which are sets of unknown 

parameters. To tackle the issue of ambiguity in the SC &L domain, this approach appears to be more effective. 

We mostly deal with ambiguous data, just like in the SC &L. Finding the best solution is the goal of scenario-

based optimization, which makes use of uncertainty situations. Not a single one of the papers that we looked at 

used this strategy. Research into scenario-based data-driven optimization (DDO) approaches, particularly in risk 

management, appears to have promising prospects [15]. One possible future direction for DDO methodology in 

decision-making is the use of BDA techniques or technologies like cloud computing, parallel computing, 

Hadoop, Spark, or Map-Reduce solutions. The development of BDA applications to SC &L is ongoing, and this 

is especially true in this regard. Big data-driven optimization (BDDO) approaches utilize a combination of big 

data methods and strategies that leverage DDO. They have the potential to be fascinating for managing many 

SC & L issues. 

 

Systematic Mapping Study 

RQ1: The various components of the supply chain. For the purpose of finding a solution to this problem, it is 

necessary to determine which aspects of the supply chain make the most use of big data analytics. This region 

will give the key findings from Table 2. Of the fifty articles that were reviewed, 37 (or 78% of the total) dealt 

with demand and supply chain management. Since management and decision-making are continuously being 

engaged in these two domains, it is understandable that these results are concentrated there. In order to aid in 

decision-making in various domains, BDA techniques are utilized to raise awareness and provide data. Along 

with this data, knowing what the market wants has been a huge competitive advantage. Being good at this 

means keeping production under control and not making a ton of stuff when there isn't a need for it, which 

means less stock on hand and less money spent on materials and other frivolous things. In such instances, the 

inverse is also true: there is a great deal of market demand for relatively little production. Manufacturing, 

transportation/logistics, and storage/warehousing account for 22 percent, or 11 out of 50 articles analyzed. To 

optimize these areas, which are immediately related to production and aim to save time, cost, raw material, and 

other variables, BDA is often employed rather than focusing on management. This is because those areas are 

directly tied to production. 
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Table 2: SSMS research questions 

Research questions Motivation Variable 

RQ1: Where exactly is the application of big 

data analytics taking place within the supply 

chain management sector? 

It is important to determine whether aspects of 

supply chain management are making 

substantial use of big data analytical 

methodologies. 

Supply chain 

areas 

RQ2: In these domains of supply chain 

management, what level of big data 

analytical analysis is utilized, and from what 

perspective? 

Provide a list of the primary layers of big data 

analytics that are utilized for the management of 

supply chains.  

Big data 

levels 

RQ3: In the field of supply chain 

management, what kinds of big data analytic 

models are being utilized? 

The big data analytic models that are utilized 

for the supply chain should be categorized. 
Big data 

models 

RQ4: In order to create these models, what 

kinds of big data analytics approaches are 

utilized? 

Make a list of the primary methods of big data 

analysis that are utilized in the models. 
Big data 

techniques 

RQ5: What kinds of search strategies are 

being utilized in the works? 

Make a list of the most common search 

strategies. 

Search 

methods 

RQ6: The studies were published in which 

locations? 

Provide a list of the vehicles that were utilized 

for disclosing the results. 

Search 

location 

 

There is no doubt that business data analysis (BDA) is being utilized in the management and control areas of the 

chain. This is due to the fact that the incorporation of information into decision-making processes confers a 

significant competitive advantage. The production sectors of the chain, on the other hand, stand to benefit 

greatly from the deployment of BDA because it allows for the optimization of a great number of processes, 

which ultimately results in an increase in the value of the product. Big data analytics can be categorized into 

various tiers. To better comprehend the application of BDA principles, this research topic aims to identify the 

most common levels of application. 

An explanation of the primary findings, which are presented in Table 3, is provided in the following sections. 

Among the levels that were discovered, the levels of predictive and descriptive analysis are represented by 66 

percent, or 37 out of the fifty papers that were evaluated. This is significant because the levels were discovered. 

One of these distinct types of study is known as the predictive analysis, and its primary objective is to identify 

potential future moves by utilizing the data that is being supplied by the most varied platforms. On the other 

hand, descriptive analysis strives to discover links and/or associations between historical data, and it forecasts 

future movements based on these facts with the intention of predicting future movements. There is the potential 

for comparisons to be made between the two distinct types of analysis. The levels of mixed and prescriptive 

BDA account for 34 percent of the fifty articles that were evaluated, which is equivalent to 17 of the articles. 

This percentage is based on the analysis of individual publications. The prescriptive level is concerned with the 

tools and/or methods that are utilized for the analysis and presentation of information acquired by BDA 

approaches, whereas the mixed level is concerned with the degree of BDA that employs more than one approach 

to achieve the results. The mixed level is concerned with the degree to which BDA employs more than one 

approach to achieve the results.  Both of these levels are relatively generic in nature. 

 

Table 3: Survey questions 

Id Question 

Q1 Taking into consideration the procedures involved in the supply chain, do you think that big data 

analytics approaches are crucial for management? 

Q2 When it comes to the processes involved in supply chain management, do you believe that big data 

analytics can help with managing goods while it is in transit? 

Q3 Regarding the procedures involved in the supply chain, do you agree that big data analytics can be of 

assistance in the process of vehicle routing (logistics)? 

Q4 Do you agree that big data analytics can help in identifying selection for installations, taking into 

consideration the procedures involved in supply chain management? 

Q5 Taking into consideration the procedures involved in the supply chain, do you agree that big data 

analytics can help in the selection of suppliers? 

Q6 When taking into consideration the procedures involved in supply chain management, do you agree that 

big data analytics can help with demand-driven storage? 

Q7 Do you agree that big data analytics can be of assistance in real-time demand procedures, taking into 
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consideration the processes involved in supply chain management? 

Q8 When it comes to supply chain procedures, do you think big data analytics can assist cut costs? 

Q9 Will there be an abundance of merchandise in the gondola? Isn't big data analytics a useful tool for 

supply chain processes? 

Q10 To what extent do you think big data analytics may improve order collection processes inside the supply 

chain? You brought up some good issues about the supply chain in your earlier questions. Pick three 

processes—the ones that, in your opinion, are most crucial. 

Q11 Increase your influence all the way through 

 

Technology and our relationship with it have been evolving over the years, bringing with it an exponential 

growth in the amount of data produced by a wide variety of sources. As a result, algorithms have been 

developed to sift through this deluge of data, find patterns, and make predictions regarding individual cases. RQ 

3: Models for Analyzing Big Data. Focusing on the most popular BDA models, this research query returns 

them. For a total of 48 percent, or 24 out of 50 articles, the optimization and prediction models were considered. 

It is the goal of the optimization model to use data in an effort to improve some part of the chain, be it the time 

spent on it, the money saved, or the efficiency of the processes involved. Forecasting, on the other hand, is more 

commonly linked with management and decision-making, and its primary purpose is to produce predictions for 

improved positioning. Of the fifty articles that were reviewed, sixteen (42% of the total) were related to 

classification and simulation models. 

 In order to concentrate on the activities that are most important, the classification model provides a list of the 

chain's primary processes. 

The simulation processes, on the other hand, concentrate on replicating future situations. The ability to foresee 

and avert problems makes these procedures ideal for use in production. Out of fifty articles that were studied, 

ten (or twenty percent) fall into the other models, which include visible, mixed, and others. All of the models are 

interconnected because they include data visualization solutions for information management. They may be the 

less prominent models, but they are related models nonetheless. They play an important function, as 

demonstrated in earlier sections; yet, they have not been extensively researched using a BDA model. This is 

because our understanding of them is still limited. By looking at the most popular BDA models in the papers, 

we can see how the optimization and prediction models are represented more thoroughly. Information 

management and decision-support have been the BDA's primary areas of focus, in contrast. While these models 

can certainly serve this function, it would be intriguing to go into the reasons behind the underutilization of 

visibility reasons.  

RQ4: Big Data Analytic Techniques. Specifically, this research query brings up the BDA strategies that are 

utilized the most commonly. 64 percent, or 34 out of the fifty publications that were reviewed, are comprised of 

mixed approaches, visualization, and heuristic approach. Due to the fact that the mixed approach, as its name 

suggests, employs two or more techniques in order to purchase a BDA structure, these techniques have a highly 

representative representation. Data mining techniques, which have become increasingly popular over the past 

few years, are typically employed in conjunction with the visualization technique, which is one of the strategies 

that can be found in the majority of articles that have mixed classification. It is acceptable to apply this method 

on a big scale given that the heuristic approach is one of the most extensively used BDA models. In contrast, 

optimization using a heuristic is commonplace. 

 The other methods that were presented account for 32 percent, or sixteen out of fifty articles. These are 

methods that, despite their significance, are associated with extremely particular processes and, as a result, are 

utilized in lower amounts; they are typically utilized in conjunction with other methods. 

In addition to being strategies that are centered on giving information and optimizing processes, it is possible to 

observe a trend to employ techniques that we may refer to as generic. This is something that can be observed 

because these approaches can be implemented at all stages of the chain. On the other hand, particular methods 

have been utilized in a limited capacity, despite the fact that they offer a significant difference. 

RQ5: Research Models. This research question aims to gain an understanding of the research methodologies that 

were utilized by the studies that were chosen. According to [16], there are six different types of research 

methodologies that can be used to classify studies. Research on solution proposals, evaluations, validations, 

opinions, experiences, and philosophical articles fall into this category. Of the fifty articles, 66% are from 

evaluation research models and 4% are from solution research models. These models suggest that the articles 

are being published to assess the current chain processes and/or to suggest new ways to improve them. Only 

34% of the 50 papers included in the analysis are in the other models. Opinion models and the verification of 

research concepts and techniques are two examples of their contributions.  

At last, it's clear that the majority of the published works in the fields under consideration aim to either evaluate 

the present level of knowledge in terms of methodologies and ideas or provide solutions to issues that crop up 
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throughout the processes.  Because modern technologies provide so many opportunities to enhance processes, 

this kind of behavior is becoming more common as a result of them. 

RQ6: Research Location. The publication dates and venues of the papers under consideration are the focus of 

this research topic. The primary goal is to take a look at how supply chain activities are being analyzed utilizing 

big data analytics in current studies. That is why we made note of the publication year and source for every 

single study that was chosen. All of the relevant studies' timelines are shown in Figure 3. From 2010 to 2021, 

Figure 3 shows a solid gray line that represents the number of evaluated research publications released each 

year. 

No studies were located before to 2010, even though the search approach only covers the period till 2021. This 

might have happened since the initial definition of "big data" was in 2001, when the concept was far from what 

it is now; it might have taken some time until people really grasped and could make good use of these new 

technologies. There was a dramatic uptick in studies examining BDA in the supply chain from 2011 to 2014, 

but 2016 saw the greatest concentration of studies due to the big data explosion. 

 

 
Figure 3: Research locations and year 

 

During the period of time spanning from 2016 to 2021, it is evident that there was a substantial rise in the 

quantity of research projects that were focused on the topic area. With that being said, it will be necessary to 

keep a close eye on the years that follow in order to verify that BDA has been extensively deployed for activities 

related to supply chain management ever since the year 2021, when the polls had a slight decrease. This will 

allow for the confirmation of the aforementioned statement. 

 

Conclusion 

The major goal of this research was to categorize existing literature and then to identify key sectors of the 

supply chain that utilize big data analytical methods. It was hoped that both of these goals would be achieved. In 

order to create a connection between the numerous issues that are currently being explored, the academic 

community came up with the notion of conducting a survey and creating a comparison sample. A total of fifty 

articles were chosen for the purpose of analysis, and the filtering method that was utilized for the mapping study 

was utilized. After that, the research questions were used to classify these papers into different categories. With 

the use of these research questions, it was easy to determine the path that the study will go. Over seventy percent 

of the BDA principles were found to be applied in the administration of some process within the supply chain, 

according to the findings of the project. This procedure required a significant amount of time, the vast majority 

of which was spent on controlling it, while the remaining time was spent ensuring that demand was satisfied. 
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