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ABSTRACT 

This research focuses on predictive analytics integrations in S/4 HANA for AI-driven enterprise resource planning. 

Predictive analytics in SAP S/4HANA is a functionality that uses statistical and machine learning techniques to 

interpret data and anticipate trends and future events. Predictive analytics help companies make data-driven decisions 

and develop their outcomes. Within the eco-system of SAP S/4HANA, PA is an add-on feature and a primary element 

that transforms data into proactive insights. Thus, AI-powered systems automate regular tasks, improve decision- 

making and create contemporary forecasting and data analytics. This research utilised both secondary qualitative and 

quantitative methods, with journals-articles, case study examples statistical websites, and others. Case study examples 

include Coca-Cola, Siemens AG, and Adidas, with measures such as the accuracy of predictions, operational 

efficiency, ROI, and user adaptation rate. Moreover, this application allows companies to handle large enterprise 

information stores, integrating predictive frameworks directly into operational systems. 

Index Terms- SAP S/4HANA, AI, ML, Predictive Analytics, AI Integration, ERP 

 

I. INTRODUCTION 

A. Background to the Study 

SAP S/4HANA is an ERP or “enterprise resource planning” process that uses AI, ML, and advanced analytics to guide 

companies or businesses in interpreting and managing data in real-time. Companies that are applying SAP S/4HANA 

to increase operational efficiencies had on average achieved around 679% ROI over 5 5-year timelines, $ 34.1 million 

in revenue generation for companies [1]. Additionally, predictive analytics in SAP S/4HANA is a function that applies 

statistical techniques and ML to interpret data and anticipate further events. 
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Figure 1: Intelligence Application for each line of business 

[2] 

Figure 1 shows SAP’s strategy for each line of business, as per the observation of “SAP's flagship product S/4HANA” 

in 2015, predictive analytics and ML technologies have been implemented to cultivate additional facilities for the 

business and operational users [2]. Thus, predictive analytics in SAP S/4 HANA applies ML, and AI to improve 

decision-making within the ERP process. By implanting AI-based data analytics into the key functions of ERP, 

companies improve their productivity, anticipate trends, and make informed data-driven initiatives. 

B. Overview 

Applying predictive analytics into SAP S/4 HANA transforms ERP by engaging AI-based insights. This context 

allows companies or businesses to anticipate trends, use real-time data, optimise operations, and resolve issues. 

Analytics functionality in SAP S/4HANA Cloud leverages the high-speed processing and large-scale data analysis 

abilities of the SAP HANA [3]. This research cultivates the model’s facilities, threats, and transformative ability for 

improving the scalability of the enterprise and imposing innovation in emerging business circumstances. 

C. Problem Statement 

This study aims to decrease the limitation between menial ERP boundaries and the developmental ability of AI- 

enabled valuations. Implementation of ERP eradicates the threats after its implementation in operations [4]. Manual 

ERP processes commonly face problems in creating proactive valuations from large data volumes, disrupted informed 

decision-making, uncertainties, and missed further opportunities. This ineffectiveness in anticipating trends or reacting 

to emerging market parameters hampers the competitiveness and agility of companies. 

This research refers to these threats by investigating the application of predictive analytics insights SAP S/4 HANA, 

creating a modelling for AI-based ERP processes. By cultivating ML, AI, data processing in real-time, and advanced 

analytics, research outcomes show how these tools allow enterprising decision-making, optimisation of operations, 

and risk mitigation. 

D. Objectives 

The primary objectives of this research are: 1. To highlight fundamental methodologies and tools that drive predictive 

analytics within S/4 HANA. 2. To identify the role of AI-based insights increase resource allocation, forecasting 

accuracy, and risk mitigation. 3. To highlight major threats in initiating predictive analytics in S/4 HANA in ERP 



processes. 4. To suggest strategies and frameworks for successful optimisation and application of predictive analytics 

within S/4 HANA. These objectives aim to discover the role of predictive Analytics in S/4 HANA for AI-Driven 

Enterprise Resource Planning. 

E. Scope and Significance 

The scope of this research surrounded the application of AI, ML, and predictive analytics in SAP S/4 HANA to alter 

the processes of ERP. This integration refers to sectors and companies exploiting ERP mitigations to improve decision- 

making, optimise operations, and become adaptive to emerging market parameters. SAP S/4 HANA's real-time data 

processing and analytics potential enabled companies to create personalised customer experiences, leading to 

increased customer loyalty [5]. This research also highlights manual ERP restrictions by leveraging ML, AL, and real- 

time data processing. 

Additionally, the significance of this research lies in permitting companies to achieve risk mitigation, operational 

excellence, along agility in strategic development. This has a dynamic role in transforming the landscape of AI-based 

ERP processes, creating a framework for companies to thrive on innovation and efficacy to create competitive 

advantages. 

II. LITERATURE REVIEW 

A. Predictive analytics within S/4 HANA 

S4 HANA Embedded Predictive framework, as one of the core enablers of this digital transformation to the predictive 

analytics suite is PAI or “Predictive Analytics Integrator.” PAI allows applications of SAP including, SAP S/4 HANA 

to develop and ship anticipative use cases particular to customer business. For example, SAP S4 HANA 1709 on the 

location form, can use cases known as predictive frameworks that are accessible for features such as Project System, 

Procure to Pay, Finance, and Treasury. AI predictive analytics integrates to improve automation of operations [6]. 

This worked effectively with Data Scientists to highlight core business landscapes where ML and predictive analysis 

techniques can be applied to decrease costs, develop efficiency, and automate time-consuming business processes. 

 

Figure 2: SAP S4 Hana Cloud ERP’s Business Process Mode 

[7] 



Figure 2 shows an overview of the SAP S4 Hana Cloud on the business process mode of the ERP model. By 

interpreting real-time data, it authorises companies to forecast market and business trends, create data-driven 

decisions, and optimise systems. SAP S/4 HANA is commercial and aims to link all departmental functions [7]. This 

feature is implemented around S/4 HANA frameworks, such as SCM, finance, and CRM, allowing predictive 

framework, peculiarity detection, and automation in anticipation. For example, Siemens AG, approached AP S/4 

HANA to improve its operations and performances. Siemens AG monitors and controls its SCM, decreases downtime 

in operations, and forecasts maintenance requirements with the help of predictive analytics frameworks. 

B. Role of AI-Driven Enterprise Resource Planning 

AI in Enterprise Resource Planning or ERP processes develops operational efficiency, customer experience, and 

operational efficiency. AI-driven tasks are changing many marketplaces and sectors [8]. By applying ML, AI-based 

ERPs learn from manual data to anticipate trends, suggest proactive mitigations, and observe anomalies, imposing 

innovation and agility. In addition to these, they authorise companies to react strongly to uncertainties in the market 

and customer requirements, linking strategic and operational purposes. 

 

Figure 3: ERP Tools 

[8] 

Figure 3 highlights ERP tools including, production process, financial management, advanced analytics, and others. 

Companies applying AI-enhanced ERP systems have observed a 47% improvement in data accuracy and a 35% 

reduction in manual processing time [9]. This also improves inventory management, resource allocation, and 

forecasting of recruitment, decreasing waste generation and developing cost-effectiveness. For instance, in SCM, 

predictive analytics tools help highlight threats, enabling companies to modify logistics and decrease further delays. 

Predictive analytics, in financial planning, creates accurate anticipating of spending and profitability. Moreover, 

predictive analytics tools improve productivity rates, foster informed decision-making, and impose flexibility in the 

emerging business landscape. 

C. Threats in predictive analytics in S/4 HANA in ERP system 

Data quality and integration create major challenges, as incomplete, uncertain, and siloed information bounded the 

credibility of the predictive tools. Companies or businesses also observe higher implementation charges, surrounding 

technology investment, training of the skilled workforce, and upgrades about the infrastructure inaccurate forecasts 

identified as another threat to it. Predictive frameworks depend on manual data and anticipations which leads to 

incorrect anticipations in case the market conditions transform undividable or with the emergence of new elements 



[10]. This develops a dominion on continual upgrades of the framework and reformation of data to maintain its 

credibility. 

 

Figure 4: Threats in predictive analytics 

Furthermore, Resistance to change has been identified as another threat in predictive analytics from the end of 

employees who are bound to manual ERP integration. The sharp learning curve linked with adaptive AI-driven 

functionalities and predictive analytics instruments hampers quick and seamless application. For example, Adidas 

applied predictive analytics in order to optimise its inventory management and demand forecasting [11]. This company 

primarily observed resistance from its employees to this new workflow management. Lastly, cybersecurity threat 

expands along with the management of vast data volumes of keen organisational information in real-time, making the 

process quite accessible to data breaches. 

D. Strategies to optimise predictive analytics within S/4 HANA 

Businesses or companies need to specify transparent, accurate, and desegregate data for accurate valuations. 

Additionally, training sessions to decrease resistance from employees and develop the adaptive rate of this model. 

Daily model updates refer to the ongoing reformation of predictive frameworks to approach market changes. 

Furthermore, the Cross-Industry Standard Process for Data Mining or CRISP-DM framework can be applied to 

regulate and upgrade predictive analytics in S/4 HANA.CRISP-DM is an acronym for “cross Industry Standard 

Process” for Data Mining [12]. This framework with its levels such as Business Understanding, Data Understanding, 

Data Preparation, Modelling, Evaluation, and Deployment specifies systemic and proactive valuations around the 

process of ERP. 

III. METHODOLOGY 

A. Research Design 

The research onion framework is an instrument that navigates researchers to arrange work and create a research design 

by showing the levels of decisions they need to develop. 



 

 

Figure 5: Research Onion Outline 

[13] 

Figure 5 shows the outline of the research onion framework including its layers in data collection and analysis. Thus, 

to highlight the role of predictive analytics in the S/4 HANA mixed method has been chosen compared to the mono 

and multi-research methods. Qualitative and quantitative were applied to highlight the role and integrations of 

predictive analytics. As an outcome, this study approached an “explanatory research design.” An explanatory mixed- 

method consisting of a case-note review and focus group information [14]. The selection of this research design is 

evident in exploring predictive analytics in S/4 HANA as it navigates the “cause and effect” correlations of AI-based 

ERP systems. By cultivating how predictive analytics facilitate informed decision-making, strategic association, and 

operational efficacy, explanatory research design fosters an in-depth comprehension of the processes encouraging 

business findings. 

B. Data Collection 

Research on predictive analytics in S/4 HANA integrates both secondary quantitative and qualitative data sourced 

from multiple articles, journals, websites, case studies, and industry reports. Data sources for qualitative research are 

academic articles, journals, industry reports, and case studies examples from companies operating in sectors. On the 

other hand, statistical graphs, diagrams, data tables, and charts, are used to collect quantitative information. Both these 

research methods create evident and well-grounded integration of predictive analytics in S/4 HANA. 

C. Case Studies/Examples 

Case Study 1: Coca-Cola 

Coca-Cola integrates predictive analytics in its SAP S/4 HANA process. This company uses SAP S/4 HANA to 

combine its features and achieve real-time visibility into data. This process enables Coca-Cola to improve its demand 

forecasting, data-driven decisions, product launches and customise market campaigns [15]. 

Case Study 2: Siemens AG 



Siemens AG has decided to apply SAP S/4HANA to manage its international operations and standardise processes. 

Siemens Gamesa's innate greenfield context is evident in which SAP S/4HANA initiated a hybrid Azure cloud which 

SAP partners Microsoft, and Infosys jointly developed [16]. 

Case study 3: Adidas 

Adidas applied predictive analytics within the AP S/4HANA ERP process by linking it with AWS technologies. This 

enables Adidas to use ML to anticipate demand, customise customer experience, and increase product development 

rate [11]. 

D. Evaluation Metrics 

Evaluation metrics to assess the role of predictive analytics in S/4 HANA are the accuracy of predictions, operational 

efficiency, ROI, and user adaptation rate. Evaluation metrics can be applied to all explanation systems [17]. Accuracy 

calculates the definiteness of anticipations in factors such as SCM, demand forecasting, and others. Operational 

efficacy refers to the areas that need further development including, time management, resource usage, and cost- 

effectiveness. Additionally, ROI explores the economic effects of applying predictive analytics tools. Lastly, user 

adoption rate as another metric calculates the expanses of system acquisition around sectors. 

 

IV. RESULTS 

A. Data Presentation 

Digitalisation has rapidly become a competitive essential around businesses. During this time, SAP’s introduction that 

they would demolish maintenance of their application for Business Suite has altered the migration of SAP to 

S/4HANA into a necessity for companies utilising SAP processes. SAP’s upgraded ERP is SAP S/4HANA and this 

system builds on the in-memory database of SAP HANA. Adaptability of S/4HANA is around 75% wider compared 

to the largest user groups of SAP [18]. “Greenfield, Brownfield, and hybrid” are the three primary methods of SAP 

migration. 

 

Figure 6: SAP S/4HANA subscribers worldwide 

[19] 



This graph shows quarterly SAP S/4HANA subscribers worldwide from 2015 to 2022. German software company 

SAP SE has a total of 20,000 subscribers for its ERP packaging [18]. The total figure of its subscribers has increased 

effectively currently, from 370 in 2015 to 10,000+ in 2018 [19]. 

 

Figure 7: Hybrid Scenario 

[20] 

Figure 7 shows the concepts for SAP S/4HANA Implementation, where on-premise is at the top with 40%, followed 

by public cloud with 13%, private cloud with 30%, and hybrid with 17% [20]. The potentiality of S/4HANA goes 

beyond the offers of the current legacy system, so companies need to change their business process before they obtain 

fasciitis of new abilities. Companies need to refer to difficulties including, system integration issues high upfront 

costs, employee training, and others [20]. The lack of skilled staff is the core pain point observed during applying SAP 

S/4HANA. 

 

Figure 8: AI-ERP Implementation Success Rates Across Sectors 

[21] 

The above graph highlights the rapid development of AI-ERP particularly in the technology sector from 2020 to 2023 

[21]. Integration of this system led to an 18% reduction in maintenance charges and a major improvement in OEE or 



“Overall Equipment Effectiveness” [22]. There are considerable developments in accuracy, efficiency, productivity, 

and customer satisfaction following the application of AI-ERP. 

B. Findings 

SAP S/4HANA is developed based on the SAP HANA database and this is created to capture data in memory rather 

than on disk, enabling seamless data processes. Figure 6 shows SAP S/4HANA subscribers from 2015 to 2022, where 

German software organisation SAP SE has 20,000 subscribers regarding ERP packaging [19]. Thus, implementing 

AI, and ML into the processes of ERP companies improves informed decision-making, agility of the strategy, and 

operational efficacy. Implementation of SAP S/4HANA mostly on-premise has been observed with a lack of skilled 

staff as the core pain point [21]. 

C. Case Study Outcomes 
 

Case Study Company Key Outcome 

Coca-Cola integrates SAP S/4 

HANA to combine its features 

and achieve real-time visibility. 

Coca-Cola Customer Times created a 

comprehensive migration initiative, 

leveraging “SAP CPI Cloud Integration” 

and generating “custom APIs for 

Microsoft D365 CE.” These mitigations 

referred to E2E involvement and 

applications in the company [15]. 



 

SAP  S/4HANA  to 

global operations 

standardise processes 

manage 

and 

Siemens AG Siemens Gamesa initiated greenfield 

context, which is the core of SAP 

S/4HANA and integrates the “hybrid 

Azure cloud” that Microsoft and Infosys 

jointly developed [16]. 

AP S/4HANA ERP process Adidas “SAP on AWS streamlines” Adidas’s 

with AWS technology   international supply chain, 

   merchandising operations and inventory 

   management [11]. 

Table 1: Case Study Outcomes 

D. Comparative Analysis 
 

Aspects of 

Literature 

Review 

Focus Key Findings Challenges 

Highlighted 

Proposed Solution 



 

[6] This shows the 

transformation of the 

automotive SCM via AI 

analysis. 

The automotive sector 

operates in emerging 

and turbulent 

circumstances with 

constant 

changes. These 

involve technological 

inclusions in multiple 

products outlined and 

developed in 

the industry. 

The sector needs to 

improve how 

networks operate in 

SCM [6]. 

Gap in SCM, and 

inventory 

positioning threats 

[6]. 

“Precise product 

availability,”  and 

“effective demand 

prediction” mitigate 

inventory positioning 

issues [6]. 

[7] This aims to link all 

departmental facilities 

into a single 

a system that archives 

all of those sectors' 

innovative demands. 

Service which 

automates  the 

configuration 

management   of 

HANAs 

operating in a 

developed Kubernetes 

environment was 

outlined and put into 

operation [7]. 

Companies need to 

operate with poorly 

designed interfaces 

and impractical tools 

[7]. 

Applications and 

designing S4 

Hana cloud ERP 

software    and 

“recommended 

ergonomic research” 

[7]. 



 

[8] Investigate AI and how 

enterprise 

resource planning 

applies it. 

AI has influenced 

companies to upgrade 

their ERP system with 

ML and NPL [8]. 

ERP systems 

struggle  with 

challenges such as 

application, upgrade 

of hardware and 

software,   and 

execution [8]. 

AI applies extremely to 

predictive analysis, 

sales 

Projections and 

customer support [8]. 

[9] Focus on coordination 

highlights 

the direct connectivity 

between technological 

sophistication and 

financial performance in 

business 

Landscape. 

Integrating predictive 

analytics in cash flow 

management 

to automated 

investment decisions 

[9]. 

System integration 

and data quality 

threats [9]. 

AI-based risk 

management systems 

interpreted the difficult 

interplay between 

enforcement 

and escape capitalism 

to maintain financial 

stability [9]. 



 

[10] Concentrates on 

characterising that has 

been learned about 

anticipation in ASD 

Research outcomes lay 

the groundwork for 

research that can 

Develops the thinking 

of ASD and informs 

interventions [10]. 

Differences in 

learning predictive 

Combines refer to 

threats in 

highlighting 

relationships  with 

the features  of 

predictive analysis 

[10]. 

Prediction-based 

intervention  on 

validating functional 

findings for individuals 

with ASD [10]. 

[12] Focus on mapping 

adaptations of CRISP- 

DM with additional 

methodologies. 

CRISP-DM is a 

the strong, flexible, 

and highly acceptable 

framework that can be 

extended to multiple 

business scenarios 

[12]. 

Data privacy threats Phases modification 

with the application of 

CRISP-DM [12]. 

Table 2: Elaborations of literature review sources 

 

 

V. DISCUSSION 

A. Interpretation of Results 

This study's outcomes effectively show the application of predictive analytics in S/4 HANA and the transformative 

effect of AI in ERP systems around several business functions. There was considerable development in accuracy, 

efficiency, customer satisfaction, productivity, and others following the application of AI-ERP [22]. Data quality and 

integration, manual data and anticipations, Resistance to change, and others have been identified as threats in 

predictive analytics in S/4 HANA in ERP systems [10]. However, lack of skilled staff became the core pain point 

while applying SAP S/4HANA [20] Thus, companies that select “SAP migration” need to maintain much of its 

features provided by on-premise SAP S/4HANA while decreasing charges and time resources needed to manage and 

modify resources. This migration also enables companies to select 3rd party vendors such as Microsoft Azure, Google 

Cloud, and AWS for most of the alignment between company needs and offers by the vendors. 

B. Practical Implications 



AI-enabled ERP systems interpret data, automate tasks, and create predictive evaluations. This foster informed 

decision-making, optimisation in resource allocation, and improved operational planning. This validates customisation 

in customer strategy development, risk mitigation, and forecasting [21]. Moreover, by applying AI-based insights 

companies develop scalability, decrease charges, and impose competitiveness and innovation which creates 

competitive advantages. 

C. Challenges and Limitations 

This research has certain limitations, as the qualitative method showed only 3 case study examples including, case 

studies of Coca-Cola, Siemens AG, and Adidas [15]. Other observed gaps included a focus on only secondary data 

collection and analysis methods. Secondary data collection and analysis methods include challenges such as 

inaccuracy, bias, outdated data, and lack of familiarity. 

D. Recommendations 

Companies that want to incorporate predictive analytics in S/4 HANA need to invest in data quality. Employee 

training can raise the adaptation rate of the system, employee training effectiveness does not rely on the market [23]. 

Additionally, daily updates of the models are needed to maintain their credibility and accuracy rate. 

 

VI. CONCLUSION AND FUTURE WORK 

Predictive analytics particularly improves operational efficiency and informed decision-making in companies with the 

enhancement in strategic agility and informed decision-making. Predictive analytics used in SAP S/4HANA to 

examine historical information and anticipate future trends. Further work needs to concentrate on remodifying AI 

frameworks, applying contemporary technologies such as blockchain, and IoT, and referring threats such as ethical 

concerns and privacy threats to use the full potential of predictive analytics in S/4 HANA. 
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