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Abstract - Integrating Big Data and Enterprise Resource Planning (ERP) systems stands out as a crucial approach for companies 

seeking to leverage data-powered insights in today's digital era. This paper presents an in-depth analysis of the current research 

landscape on integrating Big Data and ERP systems, focusing on the advantages, obstacles, and optimal approaches linked with 

this convergence. By systematically examining the literature over the past decade, this review elucidates the potential of 

integrating Big Data technologies with ERP systems to drive innovation, efficiency, and competitive advantage across various 

industries. Key findings highlight the transformative impact of this integration on decision-making processes, operational 

efficiency, and customer relationship management. However, significant challenges such as data integration complexities, data 

management issues, and organizational barriers necessitate careful consideration and strategic approaches for successful 

implementation. The paper concludes with recommendations for future research directions and practical insights to guide 

organizations in realizing complete capabilities unlocked through integrating Big Data and ERP systems. 
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1. Introduction  
Incorporating Big Data into Enterprise Resource Planning 

(ERP) systems signifies a substantial advancement in 

organizational information management [1]. In the current 

digital transformation era, businesses increasingly leverage 

large volumes of data originating from diverse sources to 

enhance decision-making processes, optimize operations, and 

gain competitive advantages. Big Data technologies, 

characterized by their capacity to handle and analyse extensive 

amounts of diverse and dynamic data, complement ERP 

systems, which traditionally manage core business processes 

and transactional data in a structured manner [2]. By 2023, it 

has been reported that 65% of organizations have 

implemented ERP systems that focus on data and leverage AI 

[3]. These systems play a vital role in handling and executing 

diverse business operations, producing substantial amounts of 

data, often denoted as Big Data. Defined by its large volume, 

variety, and velocity, Big Data exceeds the capabilities of 

traditional database technologies to store, process, and analyse 

effectively [4]. The convergence of Big Data and ERP systems 

promises to unlock unprecedented insights and operational 

efficiencies [5]. ERP systems manage core business functions 

such as financials, personnel, logistics, and customer 

interactions, while Big Data technologies unveil patterns, 

trends, and relationships within expansive datasets. This 

synergy can result in better-informed strategic decisions, 

predictive analytics, real-time monitoring, and personalized 

customer experiences [2]. However, the integration of these 

powerful technologies is not without challenges. Handling the 

substantial datasets collected via Big Data technologies and 

effectively transforming this data within ERP systems remains 

complex. Many organizations utilize only a fraction of their 

collected data, resulting in significant data waste. A key factor 

behind these challenges is the lack of administrative and 

technical competencies needed to effectively use Big Data 

technologies and a lack of organizational cultures that 

prioritize data-driven approaches [6]. Improving ERP agility 

is crucial for unlocking the advantages of Big Data. ERP 

agility refers to the system's ability to handle and react to large 

volumes of data while managing transactions and 

functionalities. Enhancing ERP agility can lead to better data 

utilization, reduced data waste, improved business insights, 

customer understanding, sales forecasting, and supply chain 

management [1]. This paper aims to review the current state 

of research on integrating Big Data and ERP systems, 

highlighting the advantages, challenges, and best practices 

associated with this integration. By systematically examining 

the literature, this review strives to offer a comprehensive 

insight into how organizations can adeptly integrate Big Data 

and ERP systems to foster innovation and enhance efficiency.  

The findings from this review will be a valuable asset to 

scholars, practitioners, and stakeholders looking to harness the 

full potential of these integrated systems in the digital age. 

http://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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2. Background 
The evolution of Enterprise Resource Planning (ERP) 

systems has been pivotal in transforming organizational 

operations by integrating various business processes into a 

unified system. Initially created to handle essential tasks like 

accounting, workforce management, production, and 

inventory control, ERP systems have evolved into vital 

instruments for businesses aiming to optimize processes and 

boost efficiency. The advent of Big Data technologies has 

further revolutionized the capabilities of ERP systems, 

enabling organizations to handle vast amounts of diverse and 

dynamic data to gain deeper insights and drive strategic 

decisions [1]. 

2.1. Evolution of ERP Systems 

ERP systems emerged in the 1990s as comprehensive 

software solutions to integrate different functional areas 

within an organization. Early ERP systems primarily focused 

on automating back-office functions providing a centralized 

database to improve data accuracy and reduce redundancy. 

Over time, ERP systems evolved to include front-office 

functions such as Customer Relationship Management (CRM) 

and e-commerce, reflecting the growing need for holistic 

business solutions [2]. By the early 2000s, ERP systems had 

incorporated internet technologies, allowing real-time data 

access and collaboration across geographically dispersed 

locations. This evolution marked a significant shift towards 

more agile and responsive ERP systems capable of supporting 

the dynamic needs of modern businesses [7]. 

2.2. Emergence of Big Data Technologies 

As ERP systems evolved, the advent of Big Data 

technologies in the early 21st century brought both new 

opportunities and challenges for managing information. Big 

Data is defined by three key attributes: volume, variety, and 

velocity. These characteristics represent the vast amounts of 

data generated, the wide range of data types (both structured 

and unstructured), and the rapid rate at which data is created 

and handled [4]. The rapid expansion of digital devices, social 

media platforms, sensors, and other data sources has caused a 

tremendous surge in the volume of information accessible to 

organizations. Big Data technologies like Hadoop, Spark, and 

NoSQL databases have been created to handle and analyse this 

vast amount of data effectively. These tools help organizations 

derive meaningful insights and make informed, data-driven 

decisions [1]. 

2.3. Theoretical Integration of Big Data and ERP Systems 

The conceptual merging of Big Data technologies with 

ERP systems represents a significant advancement in 

organizational information management. This integration 

allows organizations to leverage both technologies' strengths 

to enhance their operational and strategic capabilities. Big 

Data technologies provide the tools to process and analyse 

large datasets, while ERP systems offer a structured 

framework for managing core business processes and 

transactional data [2]. Combining Big Data with ERP systems 

can offer advantages such as enhanced decision-making, 

boosted operational performance, and superior customer 

satisfaction [8]. For example, in the manufacturing sector, 

predictive analytics powered by Big Data can optimize 

production schedules and reduce downtime through predictive 

maintenance. In healthcare, combining data from various 

sources allows for the creation of personalized treatment 

plans, which can enhance patient outcomes through thorough 

data analysis [9]. The practical implications of this integration 

span various industries. In manufacturing, integrated Big Data 

and ERP systems can enhance production efficiency and 

supply chain management through predictive maintenance 

and real-time inventory tracking [10]. These systems can 

improve patient care and operational efficiency by analyzing 

large clinical and administrative data [11]. Retail businesses 

can leverage integrated data to refine customer segmentation, 

personalize marketing strategies, and optimize inventory 

levels. For instance, Zalando Payments GmbH has effectively 

merged Big Data with its ERP systems to generate real-time 

reports, resulting in notable enhancements to process 

efficiency, operational transparency, and business expansion 

[12]. 

3. Materials and Methods 
This review paper adopts a secondary research 

methodology to explore the integration of Enterprise Resource 

Planning (ERP) systems with big data analytics within the last 

decade. The methodology commences with an extensive 

exploration of literature across diverse academic repositories, 

encompassing platforms like IEEE Xplore, Scopus, and 

Google Scholar. Keywords like "ERP," "enterprise resource 

planning," and "big data analytics" are utilized to conduct a 

comprehensive search within the designated timeframe. The 

inclusion criteria prioritize peer-reviewed journal articles, 

conference papers, books, and scholarly publications directly 

related to integrating ERP and big data analytics. Conversely, 

studies outside the defined timeframe of the last ten years or 

not directly relevant to the research focus are excluded. 

3.1. Systematic Literature Review Framework 

To guarantee a clear and organized review process, the 

study adhered to the guidelines set forth by the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA). The PRISMA flow diagram in Figure 1 offers a 

comprehensive outline of the selection procedure. Initially, 

121 records were discovered through database searches. 

Following the removal of duplicates, 86 records were 

evaluated by reviewing their titles and abstracts. This process 

led to the exclusion of 32 records, including lack of relevance 

to the research topic and being outside the specified time 

period. Next, 54 full-text articles were evaluated for 

eligibility. Out of these, 29 were excluded due to reasons such 

as insufficient direct relevance, methodological flaws, or 

inadequate data. Ultimately, 25 studies were included in the 

qualitative synthesis. Selected studies undergo a meticulous 
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data extraction and synthesis process to identify key themes, 

patterns, and trends regarding ERP and big data integration. 

This involves extracting pertinent information such as 

research findings, methodologies, theoretical frameworks, and 

case descriptions. The synthesized data is then analyzed to 

address the main aim of this review paper, with particular 

attention to commonalities and divergences across the 

literature. Quality assessment criteria are applied to evaluate 

the selected studies' rigour and credibility, ensuring the review 

findings' validity and reliability. 

 
Fig.1 PRISMA flow diagram for systematic literature review. 

4. Results and Discussion 
4.1. ERP 

Over 223,000 companies utilize Enterprise Resource 

Planning (ERP) tools to enhance operational efficiency by 

integrating various business processes [13]. Thomson Data 

reports that approximately 88% of global organizations 

incorporate some form of ERP software into their daily 

operations. However, only 5% of these businesses have 

effectively implemented ERP systems to gain better insights 

and analytics. Manufacturing companies are the predominant 

users of ERP software, accounting for 47% of the market in 

2022. Other sectors that frequently adopt ERP solutions 

include distributors (18%), service providers (12%), and the 

construction industry (4%) [14].  

Enterprise Resource Planning (ERP) systems serve as 

integrated software platforms to manage and automate core 

business processes across an organization. ERP systems 

facilitate the flow of information between various business 

functions and external stakeholders, ensuring streamlined 

operations and enhanced data accuracy. They achieve this by 

providing a unified database, eliminating data silos, and 

promoting efficient workflow across departments [15]. 

The importance and benefits of ERP systems are 

manifold. They are pivotal for organizations seeking to 

optimize productivity, streamline operations, and boost 

overall business performance. ERP systems reduce 

redundancies, enhance data accuracy, and improve decision-

making processes by integrating diverse core operational 

functions such as financial management, personnel 

administration, logistics, and client interactions. Additionally, 

their scalability allows for seamless expansion as businesses 

grow while ensuring regulatory compliance and enhancing 

customer service through real-time data access [16], [17], 

[18]. 

Records identified through database 

searching (n = 121 ) 

Records after duplicates removed  

(n = 86) 

Records screened by title and abstract 

(n = 86) 

Full-text articles assessed for 
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Studies included in qualitative 
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Implementing ERP systems involves a multifaceted 

procedure demanding meticulous planning, synchronization, 

and tailoring to accommodate the distinct needs of various 

industries. While ERP systems offer standard functionalities 

to manage core business processes, organizations must often 

tailor these systems to align with industry-specific workflows 

and regulations. This customization ensures that the ERP 

solution effectively addresses the specific needs and 

challenges faced by organizations within each industry sector 

[19].  

For example, in the manufacturing industry, ERP systems 

may need to accommodate complex production processes, 

inventory management requirements, and quality control 

standards. Customizations might encompass functionalities 

for overseeing bills of materials, coordinating production 

schedules, and regulating shop floor operations alongside 

seamless integration with Manufacturing Execution Systems 

(MES) and Enterprise Asset Management (EAM) solutions 

[18], [20]. Similarly, in the healthcare sector, ERP systems 

must comply with stringent regulatory requirements and 

support functions like patient record management, medical 

billing, and healthcare supply chain management [11]. 

Furthermore, ERP implementation involves more than 

just software customization; it also requires organizational 

change management to ensure successful adoption and 

utilization. This includes training employees on the new 

system, restructuring business processes to align with ERP 

workflows, and fostering a culture of continuous 

improvement. In industries with unique operational 

challenges, such as construction or engineering, ERP 

implementation may involve additional complexities, such as 

project management functionalities, resource allocation 

optimization, and subcontractor management [15]. 

Despite these challenges, customized ERP 

implementations significantly benefit organizations by 

streamlining operations, improving efficiency, and enabling 

better decision-making [21]. By tailoring the ERP system to 

meet industry-specific requirements, organizations can 

effectively address the nuances of their business processes and 

secure a competitive advantage within their individual 

markets [22]. Moreover, ongoing support and maintenance are 

essential to ensure that the ERP system continues to evolve 

with changing industry trends and organizational needs, 

making ERP implementation an ongoing journey rather than a 

one-time project [23]. 

4.2. Big data 

In today's complex and competitive environment, 

effectively managing vast amounts of continuously collected 

data is crucial for business growth. Big Data Analytics entails 

scrutinizing extensive and diverse datasets to reveal patterns, 

correlations, market tendencies, consumer inclinations, and 

other meaningful information. This process empowers 

organizations to make knowledgeable decisions, optimize 

operations, and develop competitive strategies [24]. Big data 

technologies are evaluated through the 8 V’s: volume, value, 

veracity, visualization, variety, velocity, viscosity, and virality 

[1]. Since 2014, more than 90% of the world's data has been 

generated, mainly from self-driving cars and other IoT devices 

[25]. Experts expect the big data market to increase by 20% 

each year after 2019 [26]. 

Several tools and techniques are employed in big data 

analytics. Tools such as Apache Hadoop and Apache Spark 

process large datasets across distributed computing 

environments. Hadoop offers a system for distributed storage 

and processing of large-scale data utilizing the MapReduce 

programming approach, whereas Spark provides faster 

processing through its in-memory capabilities [27]. Databases 

such as MongoDB and Cassandra, categorized as NoSQL, are 

designed for storing unstructured and semi-structured data, 

offering significant growth potential and adaptability [28]. 

Data visualization tools such as Tableau and Power BI present 

analysed data in intuitive graphical formats, facilitating easier 

interpretation and decision-making. Approaches such as data 

extraction, quantitative analysis, predictive modelling and text 

analytics are utilized to extract valuable insights from datasets 

[25]. 

The applications of big data analytics span various 

industries, transforming business operations and competitive 

strategies. In healthcare, big data analytics predicts disease 

outbreaks, enhances patient care, and improves operational 

efficiency. In the financial sector, it assists in detecting fraud, 

managing risks, and providing personalized banking services. 

Retail enterprises utilize big data analytics to comprehend 

consumer preferences, streamline inventory management, and 

tailor marketing campaigns.  

In manufacturing, predictive maintenance and supply 

chain optimization are achieved through real-time production 

data analysis. Additionally, big data analytics plays a crucial 

role in smart cities, managing resources, reducing traffic 

congestion, and improving public safety by analyzing data 

from various sensors and IoT devices [29], [30]. Big data 

generated from diverse sources such as online platforms, 

internet searches, wearable devices, and customer monitoring 

via business intelligence significantly optimizes business 

processes. For example, information gathered from social 

media engagements can forecast future purchasing behaviors, 

allowing organizations to forecast sales and streamline 

operations accordingly.  

The emergence of the internet and novel technologies 

poses a challenge to conventional data frameworks, 

necessitating more dynamic and robust data handling 

methods. Big data empowers organizations to enhance 

transparency, meet customer needs in a personalized manner, 

and adapt to volatile market conditions [29]. 
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4.3 Big Data and ERP 

4.3.1. Synergizing ERP Systems with Big Data Technologies 

The merging of ERP and big data technologies marks a 

significant evolution in organizational information 

management, offering unprecedented opportunities for 

insights, innovation, and competitive advantage. One of the 

primary advantages is the enhancement of decision-making 

capabilities. By harnessing real-time insights and predictive 

analytics, organizations can enhance their decision-making 

processes with better-informed choices, optimize operations, 

and drive strategic initiatives [8]. ERP systems are the 

cornerstone of organizational data management and centralize 

core business processes and transactional data. However, by 

incorporating predictive analytics capabilities, organizations 

can unleash the potential of their ERP data to forecast future 

trends, identify patterns, and anticipate outcomes. Predictive 

analytics, harnessing historical data, statistical algorithms, and 

machine learning techniques, enables organizations to predict 

future events or behaviors. When integrated with ERP 

systems, predictive analytics adds intelligence, empowering 

organizations to make proactive decisions and improve 

resource distribution [7]. For example, in manufacturing, 

predictive analytics can forecast equipment failures, 

facilitating proactive maintenance to minimize downtime and 

optimize production schedules. Similarly, predictive analytics 

can anticipate customer demand in retail, leading to more 

accurate inventory management and targeted marketing 

strategies [11]. A key advantage of combining ERP systems 

with predictive analytics is improving decision-making 

procedures. Examining historical data and recognizing 

patterns allow organizations to make better-informed 

decisions, reduce risks, and seize opportunities. For instance, 

predictive analytics can optimize stock levels, reduce 

shortages, and enhance supply chain delivery efficiency, 

reducing costs and increasing customer satisfaction [8]. 

Moreover, predictive analytics enables organizations to 

anticipate customer behavior and preferences, enabling 

personalized marketing campaigns and improved customer 

engagement. By analyzing ERP data related to customer 

transactions, interactions, and demographics, organizations 

can tailor their offerings to individual preferences, fostering 

customer loyalty and retention [10]. 

4.3.2. Challenges in integrating big data and ERP 

Integrating ERP systems with Big Data technologies 

presents formidable challenges. One of the major hurdles lies 

in the complexity of data integration, as ERP and Big Data 

systems often operate on different models and formats [1]. 

This necessitates sophisticated data mapping and 

transformation processes to ensure seamless integration. 

Moreover, maintaining data quality and consistency becomes 

paramount, as accurate data is essential for reliable insights 

and informed decision-making. Security and compliance 

issues, including data privacy and protection against cyber 

threats, add another layer of complexity to the integration 

process. Additionally, technical and operational challenges, 

such as system compatibility and resource requirements, can 

be resource-intensive and demanding [2]. 

In addition, improving ERP responsiveness remains 

another significant challenge, given the sophistication of 

contemporary business operations and supply networks. 

Today's ERP systems require unprecedented levels of 

collaboration both within and outside the enterprise; however, 

handling the extensive datasets gathered from these systems 

can overwhelm their responsiveness and mobility. Inefficient 

data management further compounds the issue, increasing the 

complexity of data manipulation and hindering swift decision-

making. This lack of responsiveness can adversely impact the 

entirety of the business operation, spanning from decision-

making to profit actualization [19], [31]. 

To address these challenges, effective data management 

is essential. While large volumes of data support various 

business activities, inefficient management systems can lead 

to inaccuracies and flawed decisions. Proper data management 

techniques must be implemented to avoid these pitfalls and 

ensure data's accurate and efficient use [1]. Moreover, ERP 

systems must evolve into analytical repositories that monitor 

processes, manage communications, and optimize inventory 

and financial management. However, analyzing the large 

volumes of real-time data generated poses its own set of 

challenges, which can be mitigated by leveraging advanced 

analytical tools offered by Big Data technologies.  

Effective data contextualization is critical for unlocking 

the full potential of ERP systems and making strategic 

business decisions [20]. Bandara et al. [1] introduced a 

conceptual model that underwent examination through 

Structural Equation Modeling (SEM), utilizing data gathered 

from 110 industry professionals. The findings identified 12 

factors, such as big data management and contextualization, 

along with their interactions, affecting ERP system 

responsiveness. This research expands comprehension of ERP 

and big data management and provides actionable insights for 

refining practices in both domains. In line with this, Gupta et 

al. [5] have proposed a theoretical framework based on 

Dynamic Capabilities Theory. They suggested that by 

adopting their proposed framework and developing robust 

organizational capabilities, businesses can overcome the 

hurdles associated with ERP and big data integration, thereby 

enhancing their operational efficiency and decision-making 

processes. 

5. Future directions 
Moving forward, organizations aiming to maximize the 

benefits of integrating ERP systems with big data analytics 

should prioritize several key areas for future development. 

Firstly, there needs to be a significant investment in effective 

data administration and oversight frameworks to confirm the 

quality, integrity, and protection of the data acquired through 

ERP and big data technologies. This includes implementing 
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data cleansing, normalization, and validation processes to 

enhance data accuracy and consistency. Additionally, efforts 

should be directed towards enhancing data integration and 

interoperability solutions to enable smooth data interchange 

between ERP systems and big data platforms. This may 

involve adopting standardized data formats, APIs, and 

middleware solutions to streamline data flow across disparate 

systems [32]. Moreover, there is a crucial need to focus on 

building and enhancing the technical and analytical skills of 

the workforce to effectively leverage ERP and big data 

technologies. This entails providing comprehensive education 

and development initiatives in data analytics, machine 

learning, and data visualization to equip staff with the essential 

skills for extracting actionable insights from extensive 

datasets. Cultivating a data-driven culture within 

organizations is equally important for driving successful ERP 

and big data initiatives. This involves nurturing an ethos of 

data-centric decision-making, fostering interdisciplinary 

cooperation, and incentivizing data-driven behaviors across 

all levels of the organization [5].Furthermore, organizations 

should explore adopting advanced analytics techniques like 

predictive modelling and prescriptive analytics to derive 

meaningful information from ERP and big data sources. These 

sophisticated analytics methods enable organizations to unveil 

concealed patterns, trends, and connections within their data, 

resulting in enhanced decision-making and strategic 

development. Continuous monitoring and evaluation of ERP 

and big data initiatives are also essential for assessing their 

effectiveness and pinpointing areas for enhancement [22]. 

Defining Key Performance Indicators (KPIs) and metrics to 

gauge the influence of integration endeavors on operational 

efficiency, cost-effectiveness, and business results can offer 

valuable insights for subsequent enhancements [23]. 

Finally, collaboration with external partners, including 

technology vendors, industry experts, and academic 

institutions, can offer additional resources and expertise to 

support ERP and big data integration efforts. By forming 

strategic partnerships, organizations can leverage external 

knowledge and resources to accelerate innovation and drive 

competitive advantage in the digital age. By prioritizing these 

key areas for future development, organizations can overcome 

challenges, unlock new opportunities, and realize the full 

potential of integrating ERP systems with big data analytics. 

6. Conclusion 
Integrating Big Data and ERP systems represents a 

noteworthy change in how organizations manage information, 

presenting unparalleled chances for innovation and efficiency 

improvements. Despite the myriad challenges associated with 

this convergence, the potential benefits outweigh the 

complexities, making it essential for organizations aiming to 

excel in the digital realm. By addressing key challenges such 

as data integration, quality management, and organizational 

readiness, organizations can fully comprehend the potential of 

integrating Big Data and ERP systems to facilitate informed 

decision-making, enhance operational efficiency, and foster 

customer-centricity.  

Moving forward, organizations should prioritize 

investments in robust data management frameworks, 

workforce development, and advanced analytics capabilities 

to capitalize on this transformative opportunity. With strategic 

planning, collaborative partnerships, and a data-driven 

mindset, organizations can leverage the synergies between 

Big Data and ERP systems to achieve sustainable competitive 

advantage and drive business success in the digital age. 
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