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Abstract– The paper focuses on the 

investigation of the application of Artificial 

Intelligence in the SAP S/4HANA in the 

automation of various processes in a multi- 

case study. The results therefore support 

improved operational productivity, smarter 

decision making and business process 

augmentation through the use of AI. 

Siemens and Nestlé successfully 

implemented AI in the areas of predictive 

maintenance, improving the supply chain, 

and cutting costs. The complexities like data 

integration and ensuring system 

compatibility of the AI integrations are the 

key limitations of the present AI solution in 

the SAP S/4HANA environment, but it holds 

the capability for enabling sustainable 

business growth for those engaged in the 

SAP environment. Siemens was able to 

bring down the downtime to 20% while 

Nestlé was able to cut down the supply chain 

costs by 15%. Some of the main barriers are 

the compatibility of the data and complexity 

of the system, the use of high-quality data 

and the training of human resources for the 

structural permanency of the AI. The work 

also provides suggestions about how to 

counter implementation constraints, as well 

as how to ensure the overall increase in 

organisational AI capability and more 

profound integration of AI-based solutions 

in the future. 

Index Terms– Artificial Intelligence, SAP 

S/4HANA, Process Automation, Predictive 

Maintenance, Robotic Process Automation, 

Supply Chain Optimisation, Digital 

Transformation, AI Integration, Business 

Efficiency, Decision-Making, Enterprise 

Resource Planning. 

I. INTRODUCTION 

A. Background of the Study 

Enterprise resource planning (ERP) systems 

are now under transformation with the help of 

Artificial intelligence and SAP S/4HANA is 

taking a position on the top. In 2025 more 

than half of the ERP projects will leverage 

artificial intelligence technologies [16]. AI 

usage in SAP S/4HANA includes real-time 

data as well as predictive analysis and is used 

to revolutionise conventional business 

processes by the feature of robotic process 

automation (RPA). Further, the “SAP 

Business Technology Platform (BTP)” offers 

the next level of services by integrating 

unified data management and cloud-based 

applications to extend the AI scope for 

industry solutions. This integration supports 

organic expansion, satisfaction of the 

customer, and optimisation of resources, and 

organisational processes to combat the 

problems of compliance and resource 

utilisation. The paper explores the challenges 

and implementation strategies of AI within 

SAP S/4HANA from a multiple-case analysis 

perspective, with an emphasis on process 

control. 
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Figure 1: Role of AI in S/4 HANA 

(Source: [1]) 

B. Overview 

Artificial Intelligence is transforming 

enterprise operations with integration in SAP 

S/4 HANA through real-time data analysis 

intelligent decision making and process 

automation. Gartner predicts that by 2024, 

half of all ERP projects will incorporate 

artificial intelligence solutions [18]. 

Promising innovation insights include 

artificial intelligence for predictive analysis, 

Robotics for Process Automation which 

increases the efficiency and sustainability of 

business operations, and fraud detection. 

SAP Business Technology Platform (SAP 

BTP) enhances S/4HANA by consolidating 

data management and offering specific AI 

opportunities [17]. In this multi-case study, 

the authors evaluate how the adoption of AI 

within the scope of SAP S/4HANA and SAP 

BTP solves operational problems, drives 

digitalisation, and supports innovation for 

further business development. 

C. Aim and Objectives 

The main objective of this research is: 1. To 

identify the integration of artificial 

intelligence in the automation of the S/4 

HANA process by analysing its role in 

improving decision-making and operational 

efficiency. 2. To investigate the impact of 

automation based on artificial intelligence on 

the key processes of business across multiple 

case studies. 3. To analyse the challenges in 

implementing  the  artificial  intelligence 

technologies within S/4 HANA, including 

their regulatory organisation and technical 

challenges. 4. To recommend strategies to 

overcome the barriers of implementation by 

optimising AI applications in S/4 HANA for 

sustainable automation of processes. 

D. Problem Statement 

This sophistically raising enterprise 

processes’ scale becomes the motivation to 

require organisations to gain real-time 

information and insight, improve operation 

efficiency and accomplish sustainable 

development. While SAP S/4HANA delivers 

amplified advanced ERP, many SAP 

S/4HANA projects leave mainstream 

features related to AI-based tools like 

predictive analysis, RPA, and fraud 

discovery untapped [17]. This gap hampers 

the opportunities to maximise the 

effectiveness of decision-making, improving 

customers’ experiences, and ensuring 

sustainable growth. This work aims to 

discuss how the implementation of AI into 

SAP S/4HANA and SAP BTP can solve 

these issues and help SAP enterprises change 

their operations in the age of digital 

transformation. 

E. Scope and Significance 

The paper aims to review the role of Artificial 

Intelligence robotics in the mobilisation of 

the SAP S/4HANA process, including the 

evaluation of real-life case studies. Based on 

the presented description of the role and 

characteristics of AI in operations automation 

and improvement of decision-making 

processes, the work emphasises the 

phenomenon’s importance in contemporary 

business environments [15]. This topic is 

important as it demonstrates the increasing 

utilisation of intelligent systems solutions in 

dealing with emerging problems of operation 

and scalability [13]. The research results are 

intended to help companies consider the 
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prospect of AI in ERP systems and 

demonstrate its importance in enhancing 

competitive advantage and industry growth. 

II. LITERATURE REVIEW 

A. The Role of Artificial Intelligence in 

Enhancing Decision-Making and 

Operational Efficiency in SAP S/4HANA 
 

 
Figure 2: SAP S/4HANA-Based Machine 

Learning Scenarios 

(Source: [2]) 

Advanced analytics and automation, which 

are the features of Artificial Intelligence (AI), 

improve decision-making and operational 

effectiveness regarding SAP S/4HANA. SAP 

S/4HANA based on the HANA in-memory 

database uses AI to analyse incredibly large 

amounts of current business information and 

make decisions based on that data [9]. Real- 

time operation of predictive analytics using 

artificial intelligence makes demand 

forecasts, inventory control, and supply chain 

flexibility cost-effective along with response 

to changes in demand. 

Further, precisely defined intelligent 

automation through AI and RPA decreases 

employee interference in most automated 

tasks by more than half, allowing them to 

focus on key activities [10]. Business 

analytics in real-time makes it possible to 

make context-aware decisions since 

executives get insights from end to end. The 

present article discusses the factors that make 

SAP S/4HANA an intelligent ERP system, 

which can be an enabler for organisations to 

achieve sustained performance in complex 

and competitive contexts. 

B. Impact of AI-Driven Automation on 

Core Business Processes in SAP 

S/4HANA 
 

 

Figure 3: Accelerating Innovation with 

SAP Process Automation 

(Source: [3]) 

In usage of automation through artificial 

intelligence has transformed key business 

activities in SAP S/4HANA in terms of 

speed, preciseness and flexibility. In the 

supply chain, it uses real-time data to 

envisage alterations in inventory, and 

demand and respond to such changes 

proactively [8]. In finance, AI helps identify 

fraud and keep risks to a minimum, while in 

predictive analytics it provides backing for 

the investment choices made by investors. 

AI in SAP SuccessFactors has enhanced HR 

processes with smart talent suggestions and 

with the help of web-integrated job matching 

automated the recruitment process. Several 

customers have also benefited from 

intelligent personalisation methods, 

including AI-driven marketing, and prompt 

resolution of services. Furthermore, the use 

of AI in the context of integration with 

platforms, such as Microsoft 365 Copilot, 

increases productivity due to the linearity of 

one application with another. Such 

improvements have established the 

increasing significance of AI in operational 

effectiveness and business process 

improvement within SAP S/4HANA [11]. 
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C. Challenges in Implementing Artificial 

Intelligence Technologies within SAP 

S/4HANA 
 

Figure 4: Challenges with SAP S/4HANA 

Integration 

(Source: [4]) 

Implementation of AI technologies to SAP 

S/4HANA comes with spectacular difficulty 

because both systems are complex in their 

framework. SAP  has   a  very  complex 

architecture, combined with the intricate 

requirements   for AI integration,  which 

usually makes integration a rather complex 

process. SAP systems handle big data and 

business processes; therefore, solutions that 

incorporate AI cannot afford to introduce 

complex situations to address different SAP 

modules, versions, or customisation while 

not undermining  the  essentials  of the 

application. Another question that should be 

solved is data compatibility [12]. SAP 

projects therefore deal with structured and 

unstructured data that may be stored in 

disparate and or irregular formats which 

reduce the capability of artificial intelligence. 

Realising this data for AI fixed readiness 

requires a  methodical   and qualitative 

approach in terms of mapping. 

Specific challenges include extraordinary 

real-time data processing since AI integrated 

into SAP, have to work within this 

environment, without any negative impact on 

the response time. Another problem is the 

continual need to be compatible with the new 

SAP versions that are constantly being 

released [13]. They need to function 

independently during many system updates 

that might be crucial to maintaining the AI 

models and algorithms. Another important 

aspect is also the user interface since the 

application of AI elements must benefit the 

user without overloading with nerves. 

D. Strategies for Overcoming AI 

Implementation Barriers in SAP 

S/4HANA for Sustainable Process 

Automation 
 

 
Figure 5: Intelligent technologies with 

SAP S/4HANA 

(Source: [5]) 

Challenges related to implementing AI in 

SAP S/4HANA have to be addressed with a 

clear, one might even say holistic, plan of 

action. The first approach is to set up a 

concise and consistent AI roadmap from the 

very top, starting with problem statements to 

overarching goals. Due to this, it assists in 

reducing the risk that accompanies the 

adoption of AI systems which are usually 

characterised by short-term thinking rather 

than long-term ones [14]. One important 

initiative is to have top management support. 

It is important to note that those initiatives 

often fail simply because there is no reliable 

sponsor who is willing to wait long for the 

result. With AI, the ROI increases along the 

timeline as models are created and optimised. 

This way, firm fundamentals will be set up 

for the contestants indicating long-term 

growth; this is a better way to guarantee that 

an organisation will go through than just 

assuming a shorter-term strategy. 

Businesses need to have data provided for AI 

and must ensure that the data they are 

providing  should  be  of  high  quality, 
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continuous, and compatible with the systems. 

Cutting the number of processes that handle 

data prevents information isolation and 

makes their use in AI integration easier. It is 

equally important to upgrade skills, 

knowledge and experience alive. Particularly 

important and challenging is to create a 

qualified workforce capable of proper 

implementation of AI projects [15]. 

III. METHODOLOGY 

A. Research Design 

This research employs an explanatory 

research design in order to understand how 

the integration of AI is done in SAP 

S/4HANA process automation. The approach 

seeks to identify the pressures, processes, and 

effects of enabling and deploying AI 

automation at SAP employing various 

industrial segments. The research data is 

collected through a multi-CaseStudy 

emphasising actual real-life scenarios where 

AI has been implemented in SAP 

environments. 

B. Data Collection 

The research uses both qualitative and 

quantitative data sources as secondary data 

collection methods adopted for this study. 

For qualitative, data is collected from the case 

studies of industries and interviewing 

industry experts working on the 

implementation of AI in SAP S/4HANA 

process automation. These sources supports 

an enhanced understanding of strategies, 

problems, and effects at the organisational 

level. Secondary research reports, graphs and 

charts is used to collect quantitative data in 

the form of bar graphs and pie charts for trend 

analysis of AI adoption in SAP systems, 

performance indicators and statistical proofs. 

C. Case Studies and Example 

Case Study 1: Siemens 

Siemens utilised an artificial intelligence- 

based decision support system in product 

maintenance and asset management 

integrated into SAP S/4 HANA whereby it 

enhanced its asset management and ability to 

perform predictive real-time maintenance. 

This implementation of Artificial 

Intelligence resulted in a cut down of 

downtime by 20% and an improvement in 

productivity within the manufacturing plants 

[19]. 

Case Study 2: Nestlé 

Supply chain optimisation through AI for 

demand and supply of materials was 

implemented using SAP in Nestlé and 

revolutionised demand forecasting in its 

supply chain. Consequently, Nestlé increased 

overall customer satisfaction and achieved 

the minimum 15% of supply chain costs cut 

[20]. From the two above examples, it is 

evident how AI is capable of greatly 

improving both the level and competence of 

process and business within the SAP S/4 

HANA. 

D. Evaluation Metrics 

In S/4 HANA, the analysis of the application 

of AI in process automation depends on the 

parameters such as accuracy, speed, and 

satisfaction levels commonly used. Accuracy 

refers to the number of correct estimations 

the AI inspection makes in chores such as 

invoice reconciliation or fraud identification, 

guaranteeing dependability. Convenience is 

concerned with time since it measures gains 

in processing time against traditional 

manually implemented processes [19]. 

Customer satisfaction measures absorptive 

and transactional perceptual outcomes of the 

end-users regarding automation. Other 

quantitative measures such as cost savings, 

errors made in the monthly accounting 

process and their frequency rate and health 

and safety risks are assessed in order to 

identify financial improvement and system 

utilisation. 
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IV. RESULTS 

A. Data Presentation 
 

 
Figure 6: Artificial intelligence (AI) 

automation spending worldwide in S/4 

HANA 

(Source: [6]) 

Figure 6 presents the worldwide expenditure 

on AI Automation which presents RPA, IPA 

or AI Business Operation Expenditure from 

2016 to 2023. Concerning the spending, 

highlighted in 2021, IPA received the highest 

figures, $10.9 billion, followed by RPA and 

AI business operations with $5.4 billion and 

$4 billion, respectively [6]. This shift shows 

a key indication that AI is slowly starting to 

supplant first-generation automation 

paradigms. 

 

 

 

 

 

 

 

 

 

 

Figure 7: Robotic process automation 

(RPA) market size for SAP HANA 

(Source: [7]) 

Estimations of the growth rate in the 

international market for robotic process 

automation (RPA) are illustrated in Figure 7, 

where this market is expected to grow from 

$1.23 billion in 2020 to over $13 billion in 

2030 [7]. For SAP HANA, this trend 

represents a significant opportunity for 

extending RPA application in improving the 

process automation, and perspectives for 

efficiency in S/4 HANA systems. From the 

forecast, the broad impact of the RPA in 

reshaping enterprises is informed by the 

scalability and the cost-effectiveness to 

operate. 

 

Figure 8: Quarterly revenue of SAP 

worldwide from 2008 to 2024 

(Source: [8]) 

SAP quarterly revenue has been inclining for 

the period in figure 8 at an increasing rate and 

for the second quarter of 2024, it has been 

reaching €8.29 billion. SAP’s revenues have 

been constantly increasing and, particularly, 

Q4 2022 sales increased to over €8 billion 

[8]. Huge amounts of the money invested in 

research and development indicate SAP’s 

desire to assert ongoing dominance in the 

market for enterprise software solutions. 

B. Findings 

Data suggests that there has been a change of 

pace towards intelligent automation with IPA 

garnering more investments than any other 

tech as people are now shifting towards self- 

learning automation rather than simple 

replication by robots or software [6]. The 

global market of RPA continues its growth in 

proportion to the growing need for efficient 

performance enhancement and cost reduction 

[7]. Overall, SAP is in a good state of revenue 
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growth and is in the competitive ERP market 

well equipped to harness the trends [8]. Based 

on the research, the addition of superior 

artificial intelligence to S/4 HANA will 

improve functionality in the company; 

strengthening SAP’s position as the provider 

of enterprise software. 

C. Case study outcomes 
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Table 1: Case Studies and Example 

(Source: Self-created) 

D. Comparative Analysis 
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Table 2: Comparative Analysis 

(Source: Self-created) 

V. DISCUSSION 

A. Interpretation of results 

Trends were evident across enterprise 

solutions and indicate that there is more 

preference shifting towards intelligent 

automation as evidenced by investment in 

IPA, RPA, and AI business operations. The 

increase in the RPA market correlates with 

the need for improving efficiency and cost 

control, enhancing the features of SAP S/4 

HANA [10]. Moreover, the chart reveals that 

SAP has reported a significantly robust 

revenue growth; thus, the company has 

embraced the tendencies related to AI to 

remain relevant in the ERP market [8]. For 

instance, Siemens and Nestlé using case 

studies demonstrate real-life s best practices 

of  AI  facilitating  operational  efficiency, 

predictive maintenance, and resultant cost 

optimisation driven by AI for process 

automation [20]. 

B. Practical Implications 

The data serve immense practical uses as AI 

in SAP S/4 HANA process automation led to 

more operational efficiency, cost saving and 

real-time decision making. AI-based 

predictive maintenance and supply chain 

management can greatly increase customer 

satisfaction by decreasing the duration of 

downtimes. For companies utilising SAP S/4 

HANA systems, the introduction of AI 

increases the business advantage by 

improving efficiency and the ability to adjust 

operations [7]. Moreover, the market for RPA 

and IPA is also rising, creating greater 

potential to enhance the simplification of 

more routine tasks as well. AI integration has 

been noted to be wise to plan and requires 

quality data combined with expert personnel 

to deliver the best outcomes. 

C. Challenges and Limitations 

Some of the challenges that come with 

implementing AI into the SAP S/4 HANA 

are; increased system complexity, 

compatibility problems with data, and 

compatibility problems with ever-changing 

SAP versions [5]. However, adoption may be 

hampered by high implementation costs and 

resistance to change. They also depend on 

data flow, to be precise, and high-quality and 

it has to be continuous. These barriers 

however call for planning, a skilled 

workforce, and the right investment in AI. 

D. Recommendations 

For AI to provide maximum value in SAP S/4 

HANA, businesses should use high-quality 

real-time data and ensure compatibility with 

the system versions. The majority of the 

barriers stem from the high costs associated 

with the adoption of AI technologies, it is 
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important to adopt solutions that are scalable 

and cheap [9]. It also called on companies to 

establish a skilled workforce through training 

and socialisation within the education 

sectors. Finally, having a long-term approach 

to AI with key executive backing can 

preserve process automation and improve 

performance. 

VI. CONCLUSION AND FUTURE 

WORK 

AI has a role in Smart Processes that allow 

enlightening process automation via SAP S/4 

HANA with multiple opportunities for 

optimising efficiency, decision-making 

resources and operations. Siemens and Nestlé 

are two examples of companies that have 

embraced the use of AI-driven automation. 

Issues such as data integration and 

compatibility of systems are still issues of 

concern. The work that remains for the future 

will encompass the improvement of the AI 

models, the quality of the input data, and the 

promotion of organisational learning for 

lasting automation and sustainability 

benefits. 
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