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Abstract: Why should and how can the instruments of Industry 4.0 be applied to the sales process in order to automatically take customer 

needs and market knowledge into account? After briefly analysing the key technologies of Industry 4.0, this article focuses on two 

instruments: Integrating sales data into an ecosystem of new kinds of Digital Twins enhances the simulation of the manufacturing process as 

well as enables the description of the entire customer journey and eventually ―co-creation‖ with customers. Secondly, Platform 

Architectures establish dynamic symbiotic networks between Industry 4.0 producers, suppliers and customers which create more value for 

individuals, companies and society. 
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1. Introduction 

The Fourth Industrial Revolution is driven by rapid advances in 

digital technologies. Up to date, the majority of innovations focus 

on production and logistics. How can the instruments of Industry 

4.0 be applied to sales processes in order to integrate customer 

needs and demands, maximize customer value, create market 

knowledge, develop innovative forms of use, new business models 

and more?  

The article answers this question by first presenting the key 

technologies of Industry 4.0, followed by the specific challenges for 

sales in the age of digitization. After briefly examining the 

potentials of Industry 4.0´s key enabling technologies for sales, the 

third chapter focuses on two instruments that could play a 

particularly important role for the integration of Industry 4.0 into 

sales: Digital Twins and Platform Architectures. Chapter four 

discusses the potential contribution of those two instruments for the 

integration of sales and the challenges that have to be overcome in 

order to unlock their full potential. 

 

2. The Key Technologies of Industry 4.0 and 

the Challenges for Sales 

The history of economy is a history of revolutions. At the 

moment, the world is in the middle of the Fourth Industrial 

Revolution, which is about to disrupt the entire value chain of 

almost every industry and to turn our way of thinking upside down. 

Rapid advances in the digitization of the economy are transforming 

markets, manufacturing and work at an enormous pace. 

As a result, competition and complexity of the global 

environment increase at an accelerating rate. The companies 

themselves face swelling external and internal complexity. In many 

industries, the dominant technologies and designs will be replaced. 

New business models with novel competitors will turn everything 

upside down. Finally, digitization is changing our individual daily 

lives more than any other megatrend: People are constantly online – 

and companies have to follow them into those virtual spaces, 

forcing them towards a digital transformation 1. 

 

2.1 The Key Technologies of Industry 4.0 

The answers to all those challenges are bundled under the 

concept of “Industry 4.0”. Its basic idea consists of two elements: 

the global cross-system networking of people, products and plants 

as well as the independent and decentralized self-organization and 

control of these production units in real time. Technologically, 

Industry 4.0 is based on the merging of the physical world with the 

virtual world into a cyber-physical system (CPS) 2. The 

availability of all relevant data in real time is a key feature of 

advanced CPS. With the help of this real-time data, the network 

permanently updates the virtual image of reality 3. 

 

Industry 4.0 solutions combine innovative production methods 

with state-of-the-art information and communication technology 

(ICT) 4. The result is manufacturing processes which run 

automatically, sometimes even autonomously, with a maximum of 

both flexibility and efficiency, at high speed and low cost. Figure 1 

gives an overview of the key enabling technologies of Industry 4.0: 

 

Fig. 1: Key Technologies for Industry 4.0 (Source: Own 

Illustration) 

2.2 The Challenges for Sales 

Digitization is the biggest challenge for sales as well. It refers to 

the process of capturing, processing and organizing consumer 

knowledge to make it accessible and reliable for varied goals, 

including customer analytics 5. Experts agree that digitization 

poses a disruptive force that is likely to be more significant and run 

deeper than any previous sales technology innovation. Merging the 

physical with the virtual world as the next step will be turning 

established sales theories and practices upside-down. The emerging 

challenges can be roughly categorized into two segments: the 

emancipation of the consumer 6 and the disruption of sales 

organizations and processes 7. 

 

2.2.1 The Emancipation of the Consumer 

How does digitization change the interaction between 

companies and their customers? Today's buyers have access to a 

wealth of information. Being more informed, they become more 

empowered and self-confident which makes them demand complex 

combinations of products and services. The company Salesforce has 

proclaimed the “Age of the Customer”, meaning that information 

technology introduced a new type of consumer expectation 8, 

because consumers now interact directly with the brands and 
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products they love online 9. If they choose to, consumers play an 

active role during customer acquisition, retention, information 

exchange, even in sourcing new ideas for product innovation 10. 

Consumers become active und influential participants in marketing 

and sales efforts 11 while expecting 24/7 availability of sales. If 

interaction in terms of understanding, consulting, expertise, 

availability and value creation by sales is not sufficient, digital 

punishment follows immediately, visible online for everyone else. 

In a nutshell, buying behavior and processes of consumers are 

changing tremendously. 

 

2.2.2 The Disruption of Sales Organizations and Processes 

Digital technologies support the automation of many aspects of 

the sales process from customer acquisition to customer retention 

12. Research conducted by the McKinsey Global Institute found 

that automation can be applied to 40% of the sales functions. High-

tech developments such as Artificial Intelligence (AI) boost this 

number potentially to 50% 13. As a result, the need for traditional 

salespeople will considerably decrease, and traditional sales 

organizational structures and processes will be disrupted. 

Selling is no longer being viewed merely as a process between a 

buyer and a seller but involves a broader range of actors. With 

digital transformation and multiple actors becoming involved in the 

sales process, selling today often requires exchange, close 

collaboration and even value co-creation among a dynamic set of 

actors 14. Hence, the era of digitization poses enormous 

organizational challenges of structuring and managing the sales 

force. One example is the exponentially increasing number of intra- 

and interorganizational interfaces which have to be managed.  

 

3. Key Technologies of Industry 4.0 and their Role 

for Innovation in Sales 

As mentioned above, the majority of the existing Industry 4.0 

technologies address challenges in production and logistics. Yet the 

potential of Industry 4.0 can only be fully exploited if the effective 

range covers the entire value chain: from development, production 

and logistics to sales and service 1. Therefore, it is a logical and 

necessary next step to adapt the instruments of Industry 4.0 to the 

digital sales processes in order to meet the challenges discussed in 

the preceding chapter. The following chapter analyses which of the 

key technologies of Industry 4.0 offer the highest potential for sales. 

Pure production technologies for the floor shop like Additive 

Manufacturing or Robotics/Cobotics have nearly no relevance for 

sales. Generally, key technologies with a strong focus on production 

and logistics offer rather little potential, although they can hold 

interesting aspects for sales. The famous “iBin” by Würth is an 

example of a simple but effective sensor technology which is 

relevant for sales: The “iBin” camera module monitors the fill level 

of a container. If that level falls below a certain threshold, the 

system automatically triggers an order process and thus 

autonomously ensures the permanent supply of spare parts, 

regardless of whether the container is on the shelf or on the 

production line 15.  

More interesting are technologies which cover the entire value 

chain. Among them are the Internet of Things (IoT), Cloud and 

Edge Computing, Software and Algorithms. In sales, all those 

technologies serve to improve the processes and to enhance 

customer satisfaction. Since their field of application is so broad 

and therefore unspecific, a detailed consideration is not relevant in 

the context of this article. 

Augmented and Virtual Reality (AR/VR) can be very useful for 

sales. There are many B2B and B2C use cases for AR/VR to give 

customers a realistic vision of what a solution will look like before 

it is actually produced. For example, the "Audi VR experience" in 

car showrooms allows potential customers to experience their 

individually configured car very realistically, down to the last 

detail, through VR goggles 16. AR/VR technology features certain 

parallels to Digital Twins, although those go well beyond a “mere” 

visual presentation of a products´ design, layout or ergonomics. 

Further benefits of the Digital Twin will be discussed in chapter 3.1.  

The analysis of Big Data helps to optimize an organization´s 

sales processes and products. It can also provide strategic insights 

into customer behaviors and desires 12 and even generate new 

business models. Popular innovative application examples include 

"pay-per-use" models or “predictive maintenance”, which would be 

inconceivable without Big Data.  

Huge amounts of data are also essential for Artificial 

Intelligence (AI). AI engines generating value for customers are 

widespread in B2C industries. Popular examples are Amazon and 

Netflix, which provide personalized product recommendations to 

fulfill customers' needs 17. For similar reasons, B2B companies 

are also increasingly using AI technologies. Another use case is to 

analyze the needs of potential customers. For instance, solutions 

such as “JOYai” determine an individual´s personality from her/his 

social media footprint so that salespeople can adapt their initial 

offer to those individual preferences 18. AI-based chatbots are 

able to answer customer questions immediately and accurately 19. 

AI can transform sales processes and customer interactions in a 

wide variety of ways, virtually changing the way business is 

conducted. AI also has the potential to revolutionize training within 

the sales profession. To sum it up: AI is taking on more and more 

recurring as well as sophisticated tasks which changes the sales 

profession considerably. 

Two technologies have potentially an even stronger impact on 

sales than AI: The Digital Twin and Platform Architectures. 

 

3.1 The Digital Twin 

With a Digital Twin, the real world can be mapped in the digital 

world 20. Originally, it was thus a mere digital illustration of a 

physical product. Grieves and Vickers expanded the concept by 

incorporating three elements: the physical products of the real 

world, their virtual twin and interfaces that connect the data and 

information flows from both worlds 21. That makes it possible to 

save on physical prototypes and to simulate functionality and 

behavior via a model before going into physical production. 

 

3.1.1 Specific Digital Twins for PLM 

In Industry 4.0, Digital Twins are playing an important role in 

the entire Product Lifecycle Management (PLM). Figure 2 shows 

the relationships of PLM, the Customer Journey and the respective 

kinds of Digital Twins. 

For PLM, three areas are particularly noteworthy: The product 

(and/or the product design), the production itself and the 

corresponding service 22. The open interface standard OPC-UA 

(“Open Platform Communications Unified Architecture”) enables 

linking the data of those three areas 23. Correspondingly, as 

Figure 2 shows, there are three different forms of Digital Twins in 

PLM depending on the specific area of application 24: A Digital 

Product Twin describes the product in terms of its properties using 

different software (e.g. geometrical characteristics in M-CAD or 

electrical requirements in E-CAD). The Digital Twin in Production 

maps the process structure of the factory, in particular the 

production and testing processes. The Digital Service Twin 

describes the services (e.g. spare parts, wear parts, maintenance, 

service plans). The corresponding operating data is collected in 

order to automatically trigger the necessary service tasks. 
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 Fig. 2: Collaboration and Interaction of the Digital Production 

and the 

        Digital Customer Thread (Source: Own Illustration) 

Linking those three different Digital Twins with one another in 

such a way that communication and interaction are possible via 

OPC-UA results in a Digital Production Thread. This allows 

optimization along the entire value chain of a product life cycle 

(PLM) and results in significant competitive advantages for existing 

products. In addition, innovations can be implemented faster and 

more reliably with digital prototypes because they can replace 

expensive and time-consuming physical prototypes. That means that 

a Digital Twin can even exist before the corresponding physical 

object. In this case, certain situations are simulated beforehand so 

that the real manifestations will be already optimized from the start. 

Also, the configuration of certain machines and systems can be 

simulated in a Production Twin to determine the perfect production 

process in advance. 

 

3.1.2 Specific Digital Twins for Sales Processes 

The concept of the Digital Twin is universal and can therefore 

be applied to all kinds of processes. Because products and services 

have to take customer needs and demands into account, sales are a 

segment of the value chain with a particularly high potential. The 

sales perspective is not primarily focused on products or services 

produced but on the customer and her/his needs and requirements: 

The product must create, even maximize, value for the customer.  

The Digital Twin has the potential to integrate the selling 

process into the producing part of a company – including 

customers´ needs, experience and even to create market knowledge. 

As shown in Fig. 2, the selling process can be divided into three 

phases: Pre-Sales, Sales and After Sales, each with its specific twin 

25. All three together simulate the Customer Journey as 

represented by the Digital Consumer Thread.  

By finally combining the Digital Production Thread and the 

Digital Customer Thread, customer-based solutions at low cost and 

in high quality can be provided which increase both Customer and 

Company Value (see Fig. 2). Thus, an Internet of Value (IoV) can 

be created which is an important prerequisite for developing 

innovative forms of use and new business models. 

Figure 3 shows a way to combine the twins of the Production 

Life Cycle with the twins of the Customer Journey. There are two 

important “bridges” between the two realms: First, the Product 

Twin´s data informs the Pre-Sales Twin so that sales can use all the 

product knowledge to convince potential customers. Second, the 

After-Sales Twin influences the Service Twin in order to provide 

the necessary data for a constant and error-free use of the product. 

 

Fig. 3: Digital Twins linking the Product Life Cycle and Customer Journey  

      (Source: Own Illustration) 

Those bridges allow to supply more information about the 

product and the production processes to the sales people and the 

customers – and vice versa: When customer needs are changing, it 

is possible to simulate different production processes in order to 

calculate the corresponding new cost situations. In this way, an 

individual and transparent pricing information is possible. Also, the 

user´s experiences can be integrated to optimize products and their 

production processes, which increases the company value. On the 

other hand, the company´s information can help the customer to use 

the product in an optimal way (e.g. going through a training via AR 

or VR) – making the customer value grow. To sum it up: This 

concept holds benefits for both sides. Increasing the Customer as 

well as the Company Value is very important to create a win-win-

situation and a competitive advantage.  

 

3.1.3 Specific Digital Twins for B2B and B2C Customers 

B2B and B2C customers have to be distinguished. For B2B 

customers, the requirements documented in the specifications must 

be met at a market-driven price. These customers usually 

understand a lot about the manufacturing processes in production. 

Their experience can contribute to the improvement of the 

properties of the products, to the optimization of the production 

system and to informative usage and maintenance instructions as 

well as training documents. This partnership can make an important 

contribution to increasing competitiveness and establish a USP that 

is recognizable in the market for both sides. An example: Long 

production cycles are common in factory engineering. During this 

time, customer requirements or technical capabilities can change. 

These changes can be taken into consideration for production via 

the bridge between the Digital Pre-Sales Twins and the Production 

Twin, and the mutual effects can be simulated. This means that 

changes to the product can even be made during the manufacturing 

process without great effort.  

B2C customers also often use digital and social media to find 

out about the properties and advantages of the products they want to 

buy. In B2C, it is particularly important to address the target groups 

via accurate communication channels. In particular, a distinction 

must be made between premium customers, who buy expensive and 

high-quality products, and economy customers, who purchase their 

products price-consciously in useful quality 26. B2C customers 

can also use a simulation program that connects them with 

production (connection of the Pre-Sales Twin with the Production 

Twin) to directly experience the effects of their wishes on price, 

delivery time and quality. In this way, the customer receives 

transparent and quick information about his customized product 
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and, as a consumer, directly influences production. Thus, he 

becomes a prosumer.  

 

3.2 Platform Architectures 

Platform Architectures are an important prerequisite for this in a 

B2C as well as in a B2B environment: Interaction between 

companies in a business-to-business environment also evolves as 

digital business platforms progressively replace traditional 

interactions 27. 

3.2.1 From Linear Value Chains to Multi-Sided Platforms 

Major transformations how future business can be successfully 

and sustainably architected are ongoing. Porter’s concept of linear 

value chains 28 has been relevant for many years: purchasing pre-

products, followed by value creation through manufacturing or 

assembling and finally using sales and marketing channels to reach 

consumers. This concept becomes more and more discarded and 

less relevant for economic growth. The Fourth Industrial Revolution 

with its technologies has enabled the proliferation of so-called 

“Platform Architectures”, which are now changing the landscape of 

today’s economy 29. According to McKinsey, 30% of global GDP 

will be generated by platforms (in this context also referred to as 

eco-systems) as early as 2025 30. As a result, traditional pipeline 

businesses, named as two-sided markets, are giving way to these 

platforms 31. 

A Platform Architecture is a stable network (sometimes also 

referred to as a “digital marketplace”) of interconnected entities, 

such as individuals, suppliers, distributors, customers, competitors, 

government agencies etc. 32. The opportunity for joint and 

interactional value creation within one thematic (eco-)system by 

different parties on the platform is a key proposition compared to 

other business models 5. Another highly important distinctive 

feature is the positive correlation between the number of 

participants and the value of the platform 33. Digital platforms do 

not necessarily hold physical assets nor generate value through sales 

34. They usually provide an open and participative infrastructure 

for potential interactions and set the governance conditions to 

orchestrate these interactions 35. To fully understand Platform 

Architectures, it is furthermore important to distinguish the 

discussed platforms from product platforms, such as those found in 

the automotive sector 36. 

There are a variety examples for successful platforms, such as 

business-to-retail platforms (Alibaba Group, Amazon Business) 

that enable users to consummate commercial transactions or 

consumer-sharing platforms, such as Uber, enabling users both 

delivery and use of transportation services 27. 

 

3.2.2 A Sales Perspective on Platforms 

From a sales perspective, a multi-sided platform is a digital 

market that automatically serves the function of matching the needs 

and resources of two or more entities and creates the possibility for 

everybody to innovate and interact in ways not otherwise possible, 

with potential for nonlinear increases in utility and value 37. 

Hence, Platform Architectures connect both buyer and seller as well 

as generate a combination of both, named as prosumer (when a 

buyer adds value to a product or solution, see chapter 3.1.3).  

Through the connection of several entities participating on the 

platform (related to a specific topic), this architecture provides not 

only huge benefits for consumers but also access to data and 

information which is of utmost importance for sales management. 

This allows customer needs and demands to be taken into account 

as well as to create market knowledge. And as the number of 

consumers and interactions on the platform grow, this architecture 

produces more and more comprehensible data which can be 

transformed to relevant information for sales. Not only more 

customers can be reached more quickly and more specifically via 

the platform, but also forecasting of sales can be undertaken as well 

as customers can be attracted at a very early point of their Customer 

Journey 38. This entails the potential development of innovative 

forms of use and new business models. 

 

3.2.3 Customer Behavior and the Importance of Platforms 

Gathering information about customers as well as providing 

experiences via platforms is very important, because digitization is 

continuously changing customers´ ways of searching and buying 

products and services 39. As already introduced in chapter 2.2, 

dealing with the challenges of sales, today´s customers like to share 

experiences and interact with each other 8. Companies that 

implement elements of this new paradigm to their processes, are 

part of platforms or can even be the platform initiator, gain an 

overwhelming unique selling proposition for their company. The 

huge change of customer behavior in their buying process is 

displayed by van der Kooij as he compares the traditional sales 

funnel with a Customer Journey-adapted “customer centric sales 

perspective" 9. The size of the circles in Fig. 4 indicate where 

customers spend most of their time: the bigger the circle, the more 

time they spend on the corresponding activity. 

 

 

Fig. 4: Buying Behavior in the Digital Age (Source: van der Kooij 2018) 

The research of Kooji shows that digitally infused buying 

processes of today´s customers completely differ from traditional 

ones, as customers have become extremely self-confident. The 

whole process is experienced via real time data on a non-linear path 

and customer´s experience is asynchronous (customers obtain 

insights online and no longer from sales) 9.  If this whole process 

takes place on a platform or can be provided by Platform 

Architectures, opportunities for sales are nearly endless.  

 

4. Results and Discussion 

Digitization and its enabling technologies deeply influence 

economy, especially supplier-seller-buyer-transactions as well as 

buying behaviors and buying expectations. This causes an urgency 

for companies to react. Chapter 3 points out that the potential of two 

key technologies of Industry 4.0, the Digital Twin and Platform 

Architectures, is especially promising. For those opportunities to be 

realized, certain challenges must be mastered: 

It is essential to understand Platform Architectures, their 

principles and how they create value. Furthermore, as platforms are 

the new digital marketplaces, it becomes vital for companies to play 

an active role “in the game” to fully enjoy the benefits. This could 

be either as the platform initiator or as a partner. Nevertheless, there 

are many challenges to be overcome to benefit from the huge 

potential of the platform business with its opportunities for 

nonlinear growth. Those challenges are:  

a. The enormous technological base and demanding 

preconditions to establish platforms: As platforms usually 

work highly automated, in real time and with high speed, 

data, data exchange and interfaces need to be standardized 
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and available. For instance, products should be uniquely 

identifiable by serialization of products. Related product 

information such as pictures and technical documentation 

has to be automatically connected to this serialization 

code. 

b. The comparably high investment for setting up or 

participating in a platform, including participation 

strategies: Setting up a platform as a single company is 

usually reserved to start-ups with lots of venture capital, 

family owned businesses with a clear vision, courage and 

available cash or – most of the time – conglomerates of 

companies with activities in similar business segments. In 

the third case, it is however difficult to set up and define 

which of the participants receives which slice of the 

“value generating and scalable cake”. 

c. The transformation of a company´s strategy, business 

model and whole organizational setup, which has usually 

been operating well for decades: Strategy means choice 

and requires courage. Therefore, entering into the 

platform business is not only a technological but mostly a 

transformational issue. To leave well-trodden (and still 

revenue generating) paths is not an easy decision given 

that many companies still struggle to make money with 

their digital technologies. 

d. The development and maintenance of completely new 

skills in a company´s original skill portfolio: “Equals 

among equals” is not only a phrase, which makes it very 

challenging for non-IT companies to develop and hold 

qualified human resources and skills for IT activities. 

 

Besides these challenges and many more, however, Platform 

Architectures offer a great variety of opportunities which should 

obviously be worthwhile to take some risks for. For sales, platforms 

are an already widely established technology, in contrast to the 

Digital Twin. In order for the Digital Twin concept to be successful 

in the sales arena, the challenges are primarily not on the company 

level, but still on the superordinate research level. 

First, the respective models for the Pre-Sales, Sales and After 

Sales Twin must be developed. Equally important will be to 

engineer a communication interface for the Digital Customer 

Thread that is as effective as the OPC-UA standard is for the Digital 

Production Thread since this is a prerequisite for effectively 

interlinking the three Digital Sales Twins. To this end, the Object 

Management Group (OMG) founded a Digital Twin Consortium in 

May 2020. Members are Ansys, Dell Technologies, Lendlease and 

Microsoft. In this group, uniform standards and architectures are to 

be developed for the communication of Digital Twins in different 

positions of the value chain 40, which will be also applicable for 

sales. The Industrial Digital Twin Association (IDTA) has been 

pursuing the same goal in Germany since September 2020 under the 

direction of VDMA, ZVEI and Bitcom. Well-known companies 

(e.g. Bosch, SAP, SIEMENS) are founding members 41. This 

shows that considerable efforts are being undertaken nationally and 

internationally to leverage the added value potential of the Digital 

Twin for all areas of the value chain, including sales. 

By themselves, both technologies presented in chapter 3 already 

offer an enormous potential. It potentiates when Platform 

Architectures and the Digital Twin are combined with the rather 

general Industry 4.0 technologies like the Internet of Things (IoT), 

Cloud and Edge Computing, Software and Algorithms. As self-

learning and self-analyzing tools, Artificial Intelligence and Big 

Data will become even more important for the Digital Twin and 

Platform Architectures in the future. To put it the other way around, 

these two technologies will greatly benefit from the support of all 

the other Industry 4.0 technologies. Generally, all the available and 

future technologies will still have to be combined with each other. 

And for all those technologies, the following all the more applies: 

They only unlock their full potential if they are not limited to 

production, logistics or sales, but encompass the entire value chain. 

5. Conclusion 

This article has answered the question of how the key 

technologies of Industry 4.0 can be effectively applied to sales 

processes. It has made evident that the consideration of technologies 

introduced by Industry 4.0 creates completely new opportunities for 

sales 39.  

As stated in chapter 2, the influence of sales digitalization 

technologies is likely to be more significant and far reaching than 

any other previous sales technology: According to Forrester, sales 

must not only hit quotas, but also fulfill the digitally oriented 

expectations of todays’ customers – 94% of whom state that a 

consistent experience across digital and offline channels is 

important to them [42]. Platform Architectures as well as the Digital 

Twin have the potential to rule future digital sales processes as they 

satisfy modern customer needs of interaction, sharing and co-

creating. Although there are considerable challenges such as 

technological obstacles, high investments or transformational 

issues, it is of utmost importance to unlock the full potential of 

Industry 4.0´s technologies in order to survive in our digitized 

world. This accounts for sales as much as for every other segment 

of the value chain. The reason is that digitization results in scaling 

of business models and revenues, and this principle potentially 

applies to every market and every company [43]. 
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