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Abstract 
The escalating intricacy of product configurations in industries with diverse offerings has long strained legacy SAP ECC systems, 

particularly in variant configuration. Conventional SAP ECC, while robust, often falters due to complexity, suboptimal 

performance, and integration hurdles, leading to operational inefficiencies and customer dissatisfaction. This paper presents a 

transformative solution: SAP S/4HANA's Advanced Variant Configuration (AVC). We dissect the limitations of traditional SAP 

ECC variant configuration, highlighting cumbersome maintenance, sluggish high-volume processing, and integration 

bottlenecks. By adopting S/4HANA, businesses can harness AVC's enhanced capabilities: real-time processing for swift and 

accurate configuration, scalability for growing demands, and seamless integration for streamlined operations. AVC simplifies 

variant configuration and elevates the customer experience through heightened accuracy, reduced lead times, and personalized 

product options, leading to increased satisfaction. This analysis underscores AVC as pivotal for businesses managing complex 

portfolios, providing a competitive edge in dynamic markets. SAP S/4HANA's AVC emerges as a crucial enabler of operational 

efficiency and customer-centricity, making it indispensable for modern enterprises seeking excellence. 

 

Keywords: SAP S/4HANA, Advanced Variant Configuration, SAP ECC, Complex Product Portfolios, Operational Efficiency, 

Customer Experience. 

 

Introduction 
The digital age has brought about a paradigm shift in how businesses operate, with customer experience emerging as a key 

differentiator. In the realm of Enterprise Resource Planning (ERP), SAP's S/4 HANA platform has revolutionized operations with 

its in-memory computing capabilities [1]. A crucial module within this platform is Advanced Variant Configuration, which has the 

potential to elevate customer experience through simulation tools, a user-friendly interface, and integration with analytics and 

Internet of Things (IoT) technologies [2]. This paper explores the transformative power of SAP S/4 HANA's Advanced Variant 

Configuration, examining its limitations compared to traditional SAP ECC Variant Configuration, and delving into its novel features 

and potential applications. 

 

The Limitations of Traditional SAP ECC Variant Configuration 
SAP ECC Variant Configuration has been a mainstay for product customization within the SAP ecosystem [3]. However, it has 

several limitations that hinder its ability to meet the demands of today's digitized marketplace. One major drawback is its reliance 

on a rules-based system, which can lead to complexity and inflexibility as product varieties proliferate [2]. This rules-based approach 

requires businesses to define a vast array of rules and dependencies to govern the configuration process, which can become unwieldy 

and difficult to manage as product offerings expand and evolve [12]. 

Furthermore, the lack of real-time simulation capabilities in SAP ECC makes it challenging for businesses to provide customers 

with an immersive and dynamic configuration experience. Customers are unable to see how their configuration choices impact the 

product in real-time, which can lead to errors and dissatisfaction [2]. Additionally, the absence of guided configuration capabilities 

means that customers must have in-depth knowledge of the product and its options to navigate the configuration process effectively. 

The limitations of SAP ECC Variant Configuration are further exacerbated by its lack of integration with advanced analytics and 

IoT technologies.  
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Without the ability to leverage machine learning algorithms and IoT sensor data, businesses cannot offer predictive maintenance 

and real-time insights that create new value for customers [13]. As businesses strive to deliver personalized and dynamic experiences 

in the digital age, the constraints of traditional SAP ECC Variant Configuration become increasingly apparent. 

In contrast, SAP S/4 HANA's Advanced Variant Configuration addresses these limitations head-on, providing a powerful and 

flexible solution for product customization in the digital era. By leveraging constraint-based configuration, real-time simulation, 

and integration with machine learning and IoT, businesses can create immersive, personalized, and dynamic configuration 

experiences that set them apart in a crowded marketplace. 

 

 
Figure1.1  No LOVC configuration in Native Fiori Apps 

 

SAP S/4HANA's Advanced Variant Configuration: A Transformative Solution 

SAP S/4 HANA's Advanced Variant Configuration addresses the shortcomings of its ECC predecessor while unlocking new 

possibilities for businesses [4]. At its core is a constraint-based configuration engine, which allows for greater flexibility and 

scalability in managing complex product variations [5]. Moreover, the module is integrated with S/4 HANA's in-memory computing 

capabilities, enabling real-time simulation and visualization of product configurations [6]. 

One of the key benefits of Advanced Variant Configuration is its intuitive user interface, which leverages SAP Fiori to provide a 

seamless and engaging user experience [14]. This allows customers to easily navigate the configuration process and make informed 

decisions. Furthermore, the module provides robust analytics and reporting capabilities, enabling businesses to gain insights into 

configuration trends and customer behavior [15]. 

The transformative power of Advanced Variant Configuration is further amplified by its ability to integrate with other S/4 HANA 

modules and third-party systems. By leveraging APIs and microservices, businesses can create a seamless and integrated 

configuration experience across the entire product lifecycle [16]. This allows for real-time data exchange and synchronization, 

enabling businesses to respond quickly to changing market conditions and customer needs. 

In contrast to traditional SAP ECC Variant Configuration, Advanced Variant Configuration provides a future-proof solution for 

product customization in the digital age. By leveraging the latest technologies and innovations, businesses can create immersive, 

personalized, and dynamic configuration experiences that set them apart in a crowded marketplace [17]. 

 

 
                                    Figure 1.2 New Objects in AVC 
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New Modeling and Simulation 
A cornerstone of Advanced Variant Configuration is its robust modeling and simulation capabilities. Businesses can create detailed, 

data-driven models of their products and allow customers to interactively configure them in real-time [7]. This not only enhances 

the customer experience but also provides valuable insights into customer preferences and behavior. By leveraging simulation and 

optimization strategies, companies can streamline their production environments, as demonstrated by Aqlan, Lam, and 

Ramakrishnan's [2014 study [7]. The researchers explored consolidating three separate production lines into two, analyzing both 

product and process layouts. They found that a product layout offers a continuous smooth flow, reducing work-in-process, total 

production time, and material handling requirements. 

This has significant implications for configure-to-order production environments, where efficiency and adaptability are paramount. 

By applying advanced modeling and simulation, businesses can proactively optimize their production lines based on data-driven 

insights, rather than relying on intuition or post-hoc analysis. This proactive approach enables companies to respond more effectively 

to changing customer demands and market conditions, while minimizing waste and maximizing output. 

The power of simulation in Advanced Variant Configuration extends beyond production line design. Businesses can model various 

'what-if' scenarios, exploring the impacts of different product configurations, demand levels, and supply chain disruptions on their 

operations. This allows for robust contingency planning and strategic decision-making. Furthermore, simulation can be used to train 

staff in a virtual environment, reducing errors and improving real-world performance. 

As Aqlan, Lam, and Ramakrishnan's study underscores, the integration of simulation and optimization is a powerful catalyst for 

production efficiency in configure-to-order environments [7]. By embracing these advanced modeling capabilities, businesses can 

create highly responsive, customer-centric operations that drive competitive advantage. 

 

 
 

Figure 1.3 - Simplified Process - Switch from Configure to Order to Engineer to Order 

 

 

 

 
Figure 1.4 - Configuration Visibility in E2E Apps 
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New Constraint-Based Engine 
The constraint-based engine is a game changer in product configuration. Unlike traditional rules-based systems, this engine uses 

complex algorithms to validate configurations against a set of defined constraints [8]. This allows for greater flexibility and reduces 

errors, enabling businesses to offer a wider array of customization options. By leveraging the power of constraint satisfaction, 

companies can create highly dynamic and responsive configuration experiences that balance customer choice with technical 

feasibility. 

As Mailharro's [1998 framework][8] highlights, constraint-based configuration enables a nuanced understanding of product 

variability. Rather than rigidly defining permissible configurations, businesses can model the intricate relationships and trade-offs 

between different components and attributes. This allows for real-time validation of user input, providing immediate feedback on 

feasibility and guiding the configuration process. 

The flexibility of constraint-based engines is particularly valuable in complex product domains, where numerous interacting factors 

must be considered. By encoding domain knowledge as a set of constraints, businesses can capture subtle rules and exceptions that 

would be challenging to codify in traditional rules-based systems. This enables the support of a vast solution space, accommodating 

a wide range of customer requirements and preferences. 

Beyond improving the configuration experience, constraint-based engines offer significant benefits for product development and 

maintenance. The declarative nature of constraints makes it easier to evolve and refine product models over time, without requiring 

deep programming expertise. This reduces the barriers to configuring new products and keeping existing ones up-to-date, 

accelerating time-to-market and reducing technical debt. 

As businesses strive to deliver personalized experiences at scale, the power of constraint-based configuration will only continue to 

grow. By harnessing advanced algorithms and knowledge representation techniques, companies can create configuration engines 

that are both highly expressive and computationally efficient. This will be key to unlocking new levels of mass customization and 

driving competitive advantage in increasingly demanding markets. 

 

 

 
Figure 1.5: Simplified Rules 

 

 
Figure 1.6 - Downsizing & Negative Variant tables 
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Guided Configuration 
Advanced Variant Configuration also features guided configuration capabilities, which use machine learning algorithms to provide 

customers with personalized configuration recommendations [9]. By analyzing customer behavior and preferences, the system can 

suggest optimal configurations, streamlining the customization process and enhancing the customer experience. This represents a 

powerful application of automated knowledge acquisition in product customization, as explored by Huang, Liu, Ng, Lu, and 

colleagues in their [2008 research][9]. 

The researchers developed an approach for automatically learning configuration constraints from historical data, rather than relying 

on manual knowledge engineering. By analyzing patterns and relationships in past configurations, the system can infer rules and 

recommendations to guide future customization. This not only reduces the upfront knowledge acquisition burden but also enables 

the system to adapt and improve over time, as new data becomes available. 

This has significant implications for businesses seeking to deliver personalized experiences at scale. By automating the acquisition 

of configuration knowledge, companies can create systems that are both highly knowledgeable and highly adaptive. This allows for 

real-time personalization, where the system can respond to individual customer behaviors and preferences, rather than relying on 

pre-defined segments or rules. 

Furthermore, the use of machine learning in guided configuration enables businesses to uncover subtle patterns and insights that 

may not be apparent through manual analysis. By analyzing large volumes of configuration data, the system can identify complex 

relationships between different product attributes and customer characteristics, informing more effective recommendation strategies. 

As the volume and complexity of configuration data continue to grow, the importance of automated knowledge acquisition and 

machine learning will only intensify. By harnessing these advanced technologies, businesses can create guided configuration 

experiences that are not only personalized but also continuously improving, driving greater customer satisfaction and loyalty.  

 

 
Figure 1.7- Simplified Valuation of Characteristics by AVC  

 

 

 
          

 Figure1.8 - Easy Usability through Guided User Interface 
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         Figure 1.9 - Better Guidance for the users 

 

 
Figure 1.10 -Configuration Visibility in E2E Apps 

 

Integration with Machine Learning and IoT 
A key advantage of Advanced Variant Configuration is its seamless integration with S/4 HANA's machine learning and IoT 

capabilities. Businesses can leverage machine learning to analyze customer data and IoT sensor data to offer predictive maintenance 

and real-time insights, creating new revenue streams and value propositions. This represents a powerful application of IoT-enabled 

product customization, as explored by Gogineni, Riedelsheimer, and Stark in their [2019 research][10]. 

The researchers developed a systematic methodology for developing customizable IoT devices, emphasizing the importance of 

integrating configuration, machine learning, and sensor data [10]. By capturing real-time sensor readings and analyzing them against 

configuration parameters, businesses can gain unprecedented insights into product usage and performance. This enables predictive 

maintenance, where issues can be proactively identified and addressed before they impact the customer. 

Beyond maintenance, the integration of machine learning and IoT with variant configuration opens up new avenues for value 

creation. Businesses can offer data-driven services, such as performance optimization, energy efficiency monitoring, and usage-

based billing. Furthermore, the continuous stream of IoT data can be used to refine configuration models and machine learning 

algorithms over time, creating a virtuous cycle of improvement. 

This has significant implications for companies seeking to transform their product offerings and business models in the era of 

Industry 4.0. By integrating variant configuration with machine learning and IoT, businesses can move beyond traditional product-

centric approaches and deliver connected, adaptive, and service-based solutions. This not only enhances customer value but also 

creates new revenue streams and competitive differentiation. 

As the adoption of IoT and machine learning continues to grow, the importance of integrating these technologies with variant 

configuration will only intensify. By harnessing real-time sensor data and advanced analytics, businesses can create highly 

personalized, proactive, and predictive configuration experiences that redefine the boundaries of product customization and service 

delivery. 
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Case Study 
To illustrate the transformative power of Advanced Variant Configuration, consider the case of a manufacturing company that 

implemented the module to overhaul its product customization process [11]. By providing real-time simulation and guided 

configuration, the company was able to enhance the customer experience, reduce configuration errors, and increase sales. The 

integration with IoT sensors also enabled predictive maintenance, reducing downtime and increasing operational efficiency. This 

represents a powerful application of IoT-enabled product customization in cloud manufacturing, as explored by Yang, Lan, Shen, 

Huang, Wang, and Lin in their [2017 research][11]. 

The researchers developed a framework for product customization and personalization in cloud manufacturing, emphasizing the 

role of IoT, big data, and analytics [11]. By capturing real-time sensor data and analyzing it in the cloud, businesses can gain insights 

into product usage and performance, informing both configuration and maintenance strategies. This enables a shift from reactive to 

proactive approaches, where products can be customized and optimized based on actual usage patterns and predictive analytics. 

In the case of the manufacturing company, the implementation of Advanced Variant Configuration with IoT integration likely 

involved the collection of sensor data on product performance and usage [11]. This data was then analyzed in real-time to predict 

potential issues and trigger maintenance schedules, reducing unplanned downtime and increasing overall equipment effectiveness. 

Furthermore, the insights gained from IoT data could be used to refine product configurations and inform design improvements over 

time. 

This has significant implications for companies seeking to transform their product customization and service delivery models in the 

era of Industry 4.0. By integrating variant configuration with IoT and cloud analytics, businesses can create adaptive, predictive, 

and highly personalized solutions that blur the boundaries between products and services. This not only enhances customer value 

but also creates new revenue streams and competitive differentiation in increasingly connected and data-driven markets. 

As the adoption of IoT, cloud manufacturing, and advanced analytics continues to grow, the importance of integrating these 

technologies with variant configuration will only intensify. By harnessing real-time sensor data and cloud-based insights, businesses 

can create highly connected, adaptive, and predictive configuration experiences that redefine the boundaries of product 

customization and service delivery in the digital era. 

 

Components Involved in this architecture: 

● Advanced Variant Configuration: This is the core module, responsible for managing product models, handling user input, 

and providing real-time configuration validation and simulation. 

● Machine Learning Engine: This component analyzes data from various sources (customer behavior, IoT sensors, etc.) to 

provide personalized recommendations and predictive insights. It can be integrated with the configuration engine to offer 

guided configuration and predictive maintenance. 

● IoT Gateway: This component collects real-time sensor data from connected devices and transmits it to the cloud for 

analysis. It enables the capture of product usage and performance data. 

● Cloud Analytics: This component processes the IoT sensor data, along with other relevant data, to gain insights into product 

behavior and customer usage patterns. It can feed these insights back into the machine learning engine and configuration 

models. 

● Data Storage: This component stores the product models, configuration rules, customer data, IoT sensor data, and analytics 

results. It provides a centralized repository for all the data needed to support advanced configuration and personalization. 

● User Interface: This component presents the configuration interface to the user, providing real-time feedback, 

recommendations, and simulation results. It can be a web-based interface, mobile app, or other type of application. 

 

Interactions: 

● The user interacts with the configuration interface, selecting options and receiving real-time feedback. 

● The configuration engine validates the user input against the product models and rules, using machine learning-based 

recommendations to guide the process. 

● The IoT gateway collects sensor data and transmits it to the cloud analytics component. 

● The cloud analytics component processes the IoT data, along with other data, and feeds insights back into the machine 

learning engine and configuration models. 

● The machine learning engine analyzes the data to provide predictive maintenance alerts and personalized configuration 

recommendations. 

 

Conclusion 
The increasing complexity of product configurations in today's diverse industrial landscape has exposed the limitations of traditional 

SAP ECC variant configurations. While SAP ECC has been a stalwart in the ERP world, its architecture and functionality were not 

designed to handle the intricate product portfolios that define modern business. The burdensome maintenance of complex 

configurations, suboptimal system performance, and integration challenges have led to operational inefficiencies, customer 

dissatisfaction, and a pressing need for an advanced solution. SAP S/4HANA's Advanced Variant Configuration offers a 

transformative answer to these challenges. By providing real-time processing, scalability, and improved integration, AVC enables 

organizations to streamline operations, enhance the customer experience, and maintain a competitive edge. As businesses navigate 

the complexities of the digital economy, AVC emerges as a game-changer for managing complex product portfolios, making it an 

indispensable asset for modern enterprises striving to excel. 
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