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ABSTRACT : The ongoing discussions about a „digital revolution― and ―disruptive competitive advantages‖ 

have led to the creation of such a business vision as ―Industry 4.0‖. Yet, the term and even more its actual 

impact on businesses is still unclear.This paper addresses this gap and explores more specifically, the 

consequences and potentials of Industry 4.0 for the procurement, supply and distribution management functions. 

A blend of literature-based deductions and results from a qualitative study are used to explore the 

phenomenon.The findings indicate that technologies of Industry 4.0 legitimate the next level of maturity in 

procurement (Procurement &Supply Management 4.0). Empirical findings support these conceptual 

considerations, revealing the ambitious expectations.The sample comprises seven industries and the employed 

method is qualitative (telephone and face-to-face interviews). The empirical findings are only a basis for further 

quantitative investigation , however, they support the necessity and existence of the maturity level. The findings 

also reveal skepticism due to high investment costs but also very high expectations. As recent studies about 

digitalization are rather rare in the context of single company functions, this research work contributes to the 

understanding of digitalization and supply management. 

Keywords : Industry 4.0, Internet of Things, Industrial Internet, Supply Management 4.0, eProcurement, 

Digital Procurement 

 

I. Introduction 
While the use of digital technology has undoubtedly impacted the life of most individuals in developed 

societies, the picture of how it impacts business today is still vague in many respects (Kane et al. 2015). The 

German government brought forward an initiative to describe the impact of digital technologies on industrial 

production called “Industry 4.0” (BMBF, 2015). The term describes” the forth industrial revolution, a new step 

of organization and management of whole supply chains over the life cycle of products.” (Platform I4.0, 2015). 

The term became a striking brand and an often-cited buzzword in many practitioners´ publications, as a 

marketing slogan of companies or industry associations to describe the bundle of innovative technologies 

(Adolph, 2014; Sendler, 2013). 

Besides its popularity, “Industry 4.0” is still completely unknown to many. Even for the ones having heard it, 

the actual content of the concept is largely vague. A recent survey of 1.393 persons in Germany revealed that 

82% had not heard the term Industry 4.0 before and of the 18% with pre-knowledge of Industry 4.0 more than 

33% see simply the internet and communication networks as the core of Industry 4.0 while 25% could not give 

any statement about the real content of Industry 4.0 (IfDAllensbach, 2015). 

The existence of similar terms such as the “Internet of Things”, “Industrial Internet”, “Internet+” or related 

issues such as “Smart Factory” or “Human-Machine-Cooperation” surely did not facilitate finding a common 

understanding of what really constitutes the next level of industrial business in form of “Industry 4.0” (Wang et 

al., 2015). One could say that all terms try to describe how – not whether or not - new digital technologies and 

networks will change businesses.  

Yet, still it is not definitely clear what their content is and how they interact with each other. Therefore the basis 

to explain business in the digital era is still weak and it is hard to further analyze the effects of Industry 4.0 on 

distinct company functions, such as procurement and supply management. This is even worse, as it is assumed 

that previous industrial revolutions had their main effect on the shop floor of production, e.g. steam engine and 

electricity, while Industry 4.0 supposedly affects also other departments (Schuh et al., 2014). 

The academic discussion of “Industry 4.0”, the analysis of its content and the description as well as explanation 

of the developments the term is supposed to name still have to be picked up. Until now, the topic of Industry 4.0 

is an under-developed research field, although research in these areas has inclined (see a.o.Brettel et al., 2014; 

Lee et al., 2014; Schuh et al., 2014). To date however, findings are rather anecdotal, lacking a conceptual and 

even terminological foundation. In addition, often discrete new technologies and their impact on industrial 

business are individually discussed (e.g. the effects of 3D-printing as the main cause of an industrial revolution; 

Berman, 2012), while recently some publications relate and analyze several technologies or enablers to Industry 

4.0 (Brettel et al., 2014; Lee et al., 2014). Overall, practice and researchers are still challenged to explore the 
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causes and effects of Industry 4.0 on production, industrial business models and specifically to distinct other 

business functions such as procurement and supply management. 

On the other hand, there are still doubts on whether Industry 4.0 actually constitutes a new development or if it 

is just an imposed hype (Drath and Horch, 2014). For procurement, this for example means that for many, the 

delineation between “eProcurement” and a however vague “Procurement 4.0” or “Supply Management 4.0” is 

still unclear. As eProcurement describes the support and execution of the procurement function by electronic 

technology means (Ronchi et al., 2010), it is often unclear what the new impact of Industry 4.0 really could be. 

With the procurement function as the key interface to the supply network, as such it is of high importance of a 

network production in the digital era. Therefore, research on procurement should contribute to answer the 

question about the potential of Industry 4.0, its use, opportunities, risks and barriers (Henke and Schulte, 2015).  

This is the basic motivation for this contribution: to explore the phenomenon of Industry 4.0 from a procurement 

perspective. The purpose is to analyze and clarify the understanding of Industry 4.0, to reveal its impact onto the 

procurement area, to develop an initial conceptual foundation for a “Procurement 4.0” and to explore how these 

ideas have already been adopted in to today’s business practice. More focused, the following research problems 

and questions will be addressed: 

What are conceptual characteristics of “Industry 4.0”? 

How does “Industry 4.0” impact procurement and supply management? 

In order to answer the research questions set out above, a blend of a deductive and explorative research 

approach was developed. Based on a review of existing contributions in the field of Industry 4.0, attributes 

describing Industry 4.0 are derived to develop a reliable conceptual foundation. These are then mirrored against 

existing literature on procurement in the digital era, eProcurement and Electronic Supply Management in 

general. As a result, initial hypotheses how Industry 4.0 impacts procurement are derived. An exploratory study 

brings in initial empirical results on the state-of-practice of “Procurement 4.0”. 

The structure of this paper is reflected in this approach. In upcoming chapter 2, a review of Industry 4.0 and the 

development of a conceptual definition for “Procurement 4.0” are performed. This is followed by the 

explorative study in Chapter 3. After a brief description of the methodology, key findings from the study will be 

presented and critically discussed. As a key result, foundational premises for Procurement 4.0 are formulated. 

The paper closes with a summary and outlook. 

 

II. Industry 4.0: Content Analysis With A View On Procurement 
Review of Industry 4.0 

The term “Industry 4.0” was established ex-ante for an expected “fourth industrial revolution” and as a 

reminiscence of software versioning (Lasi et al., 2014). According to Lasi et al. (2014), Industry 4.0 stands for 

an advanced digitalization within industrial factories, in form of a combination of internet technologies with 

future-oriented technologies in the field of “smart” objects (machines and products). This enables and 

transforms industrial manufacturing systems in a way that products control their own manufacturing process. 

The high importance of digitalization and the internet is also reflected in the discussions about related concepts 

such as the “Internet of Things” or the “Industrial Internet”. Besides the focus on digitalization, Industry 4.0 is 

expected to be initiated not by a single technology, but by the interaction of numbers of technological advances 

whose quantitative effects together create new ways of production (Schmidt et al., 2015).  

Even though some authors elaborate on unrealistic expectations and overenthusiasm (Messe, 2013), the potential 

of Industry 4.0 is expressed in the forecast of fundamental effects on industrial production and significant 

changes in the supply chains, business models and business processes (Schmidt et al., 2015). The most striking 

improvements are identified in the areas of competitiveness, innovativeness, flexibility, individuality, and 

working conditions (PlatformI4.0, 2015). 

Trying to initiate a structured review on the term, it becomes obvious that Industry 4.0 is a popular term, but still 

the academic knowledge base is rather limited. The discussion about Industry 4.0 has increased recently and is 

relatively broad in the media and the (practitioners) public (google.com hits), but search results in academic 

publication search engines are quite rare (Science Direct or EBSCO Business Source Premseeier; Appendix A 

for details). Among them, the majority analyzes Industry 4.0 from an information technology perspective (e.g. 

Posada et al., 2015), very few from other business functions’ perspectives. 

To ensure rigor and replicability of the review, it is necessary to develop a coherent understanding of Industry 

4.0. For this purpose 10 scientific papers were included in a scoping study. These papers were selected due to 

the authors’ judgement about their relevance to the topic “Industry 4.0 and the supply chain”. The chosen 

sample was discussed with experts in the field and updated during this process (Appendix B). The scoping study 

was used to identify several different definitions on Industry 4.0 and related concepts (Table 1), but was also 

used to develop an understanding of the effects of Industry 4.0 on the procurement and supply management 

function (ArkseyArksey and O'Malley 2005). 
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As one can see in Table 1, all definitions of Industry 4.0 describe the concept from a superior and cooperation 

perspective (“re-organization”, “superposition” etc.), while technology is often named (“Big data”) but is only 

the basis and enabler. Other terms, such as “cyber-physical systems” or “smart products” seem to describe sub-

systems of Industry 4.0 (“Industry 4.0 embeds smart products”; “Industry 4.0 merges cyber/digital and physical 

systems”). Only the definition of the smart factory from Radziwon et al. (2014) is as comprehensive as Industry 

4.0, as it also refers to a dynamic organizational solution (“smartness comes from forming a dynamic 

organization”). On the other hand its scope is somehow limited to production facilities.  
 

Table 1 : Definition of Industry 4.0 and related concepts 

Term / 

concept 

Author Definition 

Industry 

4.0 

Platform 

I4.0 

(2015) 

Industry 4.0 is a reform and re-organization of value chains to a networked 

coordination in the era of the 4th industrial revolution. More precise, Industry 4.0 

uses real-time individual customer requests and environment balances (“Big Data”) 

from all participant institutions of the value chain to holistically integrate the 

production process.  

Industry 

4.0 

Schmidt 

et al. 

(2015) 

Industry 4.0 is the superposition of several technological developments that 

embraces both products and processes. It is related to the so-called cyber physical 

systems that describe the merger of digital with physical workflow. 

Industry 

4.0 

Sendler 

(2013), p. 

7 

Industry 4.0 is the linking of products and services with one another and with their 

respective environment through the internet and other network services that enables 

the development of new products of services so that many functions of products 

work autonomously – without human intervention. 

Industry 

4.0 

Felser 

(2015 

Industry 4.0 realizes an optimized collaborative value (smarter services and 

processes) by a smart cooperation of new and enhanced competences and 

capabilities in a supply network on basis of new technologies, in particular 

information and communication technologies. 

Industry 

4.0 

Schmidt 

et al. 

(2015) 

Industry 4.0 shall be defined as the embedding of smart products into digital and 

physical processes. Digital and physical processes interact with each other and 

cross geographical and organizational borders. 

Cyber-

physical 

system 

Sendler 

(2013), p. 

8 

Cyber-physical systems is a network of interacting elements with physical in- and 

output in contrast to stand-alone machines but also in contrast to sole data or 

communication networks without physical in- and outputs. 

Cyber-

physical 

system 

Schmidt 

et al. 

(2015) 

Cyber physical systems include compute and storage capacity, mechanics and 

electronics, and are based on the Internet as a communication medium. 

Internet 

of 

Things 

Sendler 

(2013), p. 

9 

Internet of Things /Internet of Things & Services is describing a new evolutionary 

step of the Internet, as not only computers (including mobile terminal devices) are 

embedded in the network but any devices.  

Internet 

of 

Things 

Kovatsch 

et al. 

(2012) 

Unlike traditional networked embedded systems, the Internet of Things 

interconnects heterogeneous devices from various manufacturers with diverse 

functionalities. 

Smart  

Factory 

Radziwon 

et al. 

(2014) 

A Smart Factory is a manufacturing solution that provides such flexible and 

adaptive production processes that will solve problems arising on a production 

facility with dynamic and rapidly changing boundary conditions in a world of 

increasing complexity. This solution could be related to automation, understood as 

a combination of software, hardware and/or mechanics, […]. On the other hand, it 

could be seen in a perspective of collaboration between different industrial and 

nonindustrial partners, where the smartness comes from forming a dynamic 

organization. 

Smart  

Products 

/Entities 

Schmidt 

et al. 

(2015) 

Smart products are products that are capable to do computations, store data, 

communicate and interact with their environment. 

 

Therefore it is most important to state that Industry 4.0 is not limited to the technical dimension of digitalizing 

modern businesses (Felser, 2015), as it is rather the complete new organization and network coordination of 

value and supply chains (Platform I4.0, 2015). The authors of this article follow this far-reaching understanding 

of Industry 4.0, as this also makes clear that other concepts, e.g. “Smart Factory”, “Internet of Things and 

Services” or “Cyber-Physical Systems”, are sub-systems or sub-elements of the overarching Industry 4.0 

concept (Figure 1 below). 
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As such Industry 4.0 can be understood following three key paradigms or perspectives (Felser, 2015; Schuh et 

al., 2014):Smart technical and engineering perspective: “Industry 4.0” is the usage of smart products and 

services within an appropriate technical environment (industrial internet of things; smart home; smart 

factory).Organizational and transformational perspective: “Industry 4.0” is the ability to dynamically create and 

rapidly use organizational interfaces for competence and capability networking.Economic, value-oriented 

perspective: “Industry 4.0” realizes collaboration productivity. 

As such, “Procurement 4.0” or a “Supply Management 4.0” is a fundamental conceptual element of Industry 4.0 

as it connects the different supply chain partners and enables a dynamic and rapid cooperation and coordination 

beyond organizational boundaries (Figure 1). In other words “without the procurement and supply chain 

management functions, Industry 4.0 is not to be successful in Germany” (Feldmann, 2015). 

 

Figure 2 : The “Hierarchy” of Industry 4.0 

 
 

Industry 4.0 and Electronic Procurement 

One of the key paradigms of Industry 4.0 is the use of modern information technology (IT). However, this is 

nothing new in the context of procurement. Rather, the concept of electronic procurement (or “eProcurement”) 

is well established (Brenner and Wenger, 2007a). It is therefore necessary to delineate the existing 

understanding of eProcurement from the implications of Industry 4.0 on procurement. 

The application of IT in business organizations has developed since the 1970s, where the demand for production 

materials was structured using simple electronic system (known as “Material Requirements Planning”, MRP). It 

was limited to connect internal departments such as production, material management and/ or procurement 

(Menges et al., 2014; Kuhn and Hellingrath, 2002). The functionality of these systems was similarly restricted.  

The next stage of IT use in procurement was characterized by a stronger cross-company integration of IT 

systems, also known as “Enterprise Resource Planning” (ERP). Here, the use of the systems intended to provide 

a common basis for all major business functions across a company, spanning from sales over finance, again 

production (and others) to procurement (Saggau, 2007). The functionality still is focused on administrative and 

support of operative tasks.  

While the step from MRP to ERP is rather evolutionary, the next development stage – eProcurement – could be 

called revolutionary. Flanked by trends such as eBusiness, Internet and Supply Chain Management, the 

technology use was bigger than ever (Kollmann, 2011; Essig and Arnold, 2001). Namely, this was the relatively 

easy integration of a company with suppliers (Essig, 2006). However, the term of eProcurement itself is not 

clearly defined. Some authors only see it as the support technology for operative procurement, with a distinct 

eSourcing for the tactical or strategic procurement tasks (Brenner and Wenger, 2007b; Stoll, 2007). The other, 

more comprehensive view is eProcurement as the general term for the use of IT in procurement. More 

concretely, the concept is defined as the use of Internet technology for facilitating operative procurement 

processes, such as ordering, as well as sourcing tasks, e. g. web-based supplier search or eAuctions 

(Koppelmann, 2007). From the technological perspective, the systems are used to facilitate tasks that previously 
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required heavy manual work (Wisner et al., 2015), e.g. the connection of suppliers with the ordering company 

by means of electronic data interchange (EDI) systems. Many studies show that eProcurement in general has 

been broadly adopted in organizations, as in specific instruments such as procure-to-pay operations 

(Bogaschewsky, 2015; McCue and Roman, 2012; Roland Berger 2011).  

So if eProcurement is state-of-the-art, the question remains if and where implications from Industry 4.0 justify 

claiming a new development stage as in “Procurement 4.0”. A review of the literature has found no dedicated 

research, apart from a few early works. Henke and Schulte (2015) for example claim that procurement at the 

interface of suppliers’ technology and production technology holds the opportunity to position itself as the key 

driver of the Industry 4.0 development and postulate a number of questions around this. Other publications 

either have a mere technical focus (Sundermann, 2013) or focus on isolated aspects, such as logistical 

integration (Aslanbas, 2014). All in all, it can be said that there is currently no profound research on how 

Industry 4.0 impacts procurement. 

With a view on the paradigms of Industry 4.0 (see 2.1), one key aspect however seems to be the emphasis on 

“smart” IT systems (Schmidt et al., 2015). On contrary to the aspect of supporting manual work as in 

eProcurement (Wisner et al., 2015), it could be expected that smart stands for the idea of actual automation of 

entire procurement processes. Smart systems automatically recognize demand for a certain material and from 

that, independently generate an order that is transmitted to the respective supplier without any necessary human 

interference. The actual automation therefore can be seen as a distinction of “Procurement 4.0” versus 

eProcurement.  

Another implication from Industry 4.0 on procurement IT systems can be derived from the organizational 

paradigm in Industry 4.0. While there has been a considerable advocacy for exchanging information and 

suppliers also in eProcurement (Kollmann, 2011), the technological advances alongside of Industry 4.0 have 

greatly increased the potential for doing this. The key change is the step from “exchanging information” to the 

“free flow of information” between connected products, services and consequently, organizations (Schlick et al., 

2014; Wannenwetsch, 2005). The “exchange” commands some degree of activity by a buyer and a supplier, 

such as providing software interfaces or supplying actual data as a conscious act (van Weele, 2010). The “free 

flow” on the other hand implies a much higher degree of exchangeability of data itself, a higher degree of 

automation of the information exchange and possibly even the integrated use of the data under the concept of 

“big data analytics” (Lee et al., 2014).  

Lastly, the productivity paradigm in terms of an enhanced “collaboration productivity” in Industry 4.0 (Schuh et 

al., 2014) is used to identify differences between Industry 4.0 and the existing approach of eProcurement. The 

productivity rent resulting from eProcurement initiatives is primarily caused by a reduction of transaction and 

process costs (Wagner / Essig, 2006). eProcurement transforms paper work into electronic software systems and 

then changes hitherto labor intense tasks to work-flow and IT supported processes. In the same way, 

eProcurement supports also strategic tasks, e.g. the supplier relationship management process (Essig, 2006). In 

extension of this, the key drivers of collaboration productivity of Industry 4.0 are enhancements in production 

and engineering. According to Schuh et al. (2014), Industry 4.0 enables radically short production development 

processes, enables new product-service functions and improves the organizational supply chain set up. Taken to 

extremes, eProcurement is focused on mere process-efficiency, while Industry 4.0´s goals are extended to 

increased productivity and performance to satisfy highly customized demands (Kagermann, 2014). 

These implications can be used to distinguish eProcurement and Procurement 4.0. As carved out in describing 

the evolution of system use in procurement from MRP until today, it could be seen that the actual advancement 

happened in two dimensions: first, the degree of functional and cross-company integration and secondly, the 

degree to which systems reduced manual work in the procurement tasks, i. e. automation. Framing Procurement 

4.0 with that, it becomes clear that both the depth of integration (especially across organizations) as well as the 

potential of autonomous automating entire procurement process clearly exceed that of eProcurement. The latter 

is limited to IT-based facilitation of tasks as well as customized information exchange. The following diagram 

displays this distinction, and extends similar “development curves” for IT use in procurement by the aspects of 

an independent Procurement 4.0 (Lawrenz et al., 2013; Wannenwetsch and Nikolai, 2004; Nekolar, 2003; Kuhn 

and Hellingrath, 2002).Consequently, actual process automation and the higher degree of integration constitute 

Procurement 4.0 and differentiate it from eProcurement. Procurement 4.0 stands for the ultimate digitalization 

and automation of the function within its company and supplier environment, but it is not limited to the use of 

new or enhanced technology systems. Alongside the degree of integration, supplier (chain) relationships will 

change as well in Procurement 4.0 (e.g. around new procurement objects, Wagner and Essig, 2006). As can be 

seen from these conclusions, the impact of Industry 4.0 on Procurement 4.0 is expected to be considerable. 
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Figure 2: The Evolution of Procurement IT Systems towards Procurement 4.0 
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III. Explorative Assessment Of Industry 4.0 In Procurememt 
Interview Methodology and Sampling Characteristics 

As indicated in section 1.2, a qualitative study is one basis of this contribution. Such an approach is especially 

appropriate for research problems where there is little to no prior knowledge (Voss et al., 2002; Brannick, 1997). 

As the conceptual review in chapter 2 demonstrated, this is the case for the Industry 4.0 topic. Since the goal of 

this paper is to shed light into a new topic, it serves an explorative purpose. As such, the collection of opinions, 

viewpoints and projections is the focus of data collection (Aghamanoukjan et al., 2009). Expert interviews are 

best suited to deliver this, yet given the maturity of the underlying research, the interview should be relatively 

open (Creswell, 2003). Semi-structured interviews along a conversation guideline were therefore applied 

(Appendix C). This is in line with previous research in the supply management field around largely unstructured 

topics. 

The interviews were held with experts from companies in typical “Industry 4.0” industries such as capital 

equipment. A conscious selection of study participants is deemed appropriate for qualitative research, as it helps 

to produce more detailed insights (Dubois and Araujo, 2007; Patton, 2002; Eisenhardt, 1989). In total, seven 

interviews with a length of around 60 minutes were conducted (Table 2). Where possible, interviews were 

recorded and transcripted; in the other cases, extensive minutes were taken and confirmed with the participant 

afterwards (Yin, 2009). 

 

Table 2 Overview of Interviews 

Industry Function Source-Code 

Train Purchasing Manager Electronics A 

Machinery Purchasing Manager B 

Education Trainer/Lecturer Industry 4.0 C 

Health Care Machinery Purchasing Manager IT D 

Retail Purchasing Manager E 

Machinery Cost Engineering Manager F 

Insurance Purchasing Manager G 

 

The collected data was analyzed using MAXQDA software that allows coding of the statements and deriving of 

recognizable patterns. Using software for qualitative research, specifically coding, has been widely applied in 

research (Corbin and Strauss, 2015). It not only allows an efficient data reduction, but also increases reliability. 

Overall, the code system included 13 different codes and 115 codings from the interviews. Those are the 

foundation of the observations concerning the practitioners’ perspective on a “Procurement 4.0”. 

 

Key Findings 

All interviewees see a high potential of Industry 4.0 which is estimated at minimum 7.5 up to 40 percent of total 

coordination and production costs (mean 21.25 percent). The interviewees expect savings in labor resources and 

a reduction of coordination effort across the supply chain, while product and process quality is at least stable or 

increasing (Interview A). Besides, it is expected to increase transparency, accountability, performance 

measurement and speed via Industry 4.0 (Interviews A and D). Overall, expectations are quite high, as Industry 

4.0 shall achieve not less than to secure the economic future of the industrial base of Germany (“the country of 
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engineers”) (Interviews A, B C and F). “Our company is in tight competition with companies with production 

sites in low-cost but near-shore countries such as Slovakia or Poland. Our company lost significant business and 

market share to these competitors. Industry 4.0 must provide a way out of this trap.” (Interview A) 

However, the time to realize and implement the vision of Industry 4.0 is expected to be very long. At minimum 

4 years are mentioned to prepare the company for Industry 4.0 while several participants expect a decade to go 

before having Industry 4.0 realized (mean 6,92 years). On the other hand, all interviewees mention that the 

procurement function had not dealt with the developments of Industry 4.0 at all, respectively is not engaged in 

the company’s efforts to achieve benefits from Industry 4.0. They heard the term from media or associations, 

and two interviewees mention efforts on new procurement processes together with improved eProcurement tools 

(Interview B and D). A “Procurement and Supply Management 4.0 – Strategy” or something similar could not 

be found in the interview cases. 

One cause for this reluctance might be the puzzled understanding of Industry 4.0. Most procurement executives, 

except interview E, mention “buzzword”, “marketing term” or other descriptions when talking about Industry 

4.0. One even expresses his expectation that the term “Industry 4.0” will be forgotten in 5 years (Interview B). 

On the other hand all participants express the high relevance of the topic and the digitalization and 

(autonomous) cooperation as core content of Industry 4.0 (see Table 3). 

 

Table 3 Understanding of Industry 4.0 from the Interviewees 

Source Statement 

A “Industry 4.0 is a smart network, it is based technically on the Internet and all other means of 

network communication. It is a change from manual coordination towards autonomous 

coordination of learning systems.” 

A “It is the vision to secure the competitiveness of the German Industry.” 

B “It is the German term for the manufacturing future. It is very hard to understand the content of it, 

so it is a buzzword and forgot in 5 years.” 

B „It stands for 100% more digitalization, automatization and network coordination.” 

C „Industry 4.0 is a made-up and buzzword. It is all about Marketing, as it should be the new brand 

name for the German industry – similar to the success of “Made in Germany”. It is a hype and there 

is a lot of “BlaBla” about it. I don´t see a revolution like steam engine was for industrial 

revolution.” 

C “The content of Industry 4.0 are embedded systems and cloud computing what has effects on the 

whole supply chain. The improved capability of information and data processing, internet of things 

and the networks of data, e.g. SmartHomes, provides interfaces which are not bound to computers. 

Investment goods themselves are able to communicate over their life cycle.” 

D “It is an umbrella term for several issues related with a modern value chain, but it its still only an 

idea with good approaches but the implementation is far behind vision.” 

D “Big data management and the use of cyber-physical systems are the consequence of Industry 4.0”. 

E “Industry 4.0 describes the integration of digitalization in hitherto traditional industries.” 

F “Industry 4.0 is the digitalization of the whole economy including all crazy innovative things such 

as learning and autonomous systems, digital services, 3D printing and so on. The basis are high-

performance computers.” 

G “It [Industry 4.0] is the full digitalization of the supply chain, where the digital system is not 

supporting the supply chain managers but supply chain managers are supporting the system to 

automatically perform.” 

 

Despite the mixed picture regarding Industry 4.0, the interviewees see a lot of potential of it for the procurement 

function. “Increased transparency provides access to new suppliers” (Interview A). “Perfect and up-to-date data 

enables to optimize stocks and ordering schedules” (Interview B). “Manual ordering could be reduced to 

automatic and partly autonomous ordering (Interview C). However, all participants mention numerous and 

heterogeneous challenges of implementing Industry 4.0. The following are named and expressed: “Data 

security”, “Data Ownership”, “Binding Industry Standards”, Open Access Standards”, “Change and Knowledge 

Management of the Procurement Staff”, “Lack of Best Practice Example”, “High Investment costs”, “Isolated 

Applications of parts of Industry 4.0”, etc. In the interviews it became clear, that most problems are not only 

“procurement” problems, but more or less IT or general change management challenges. 

In the questionnaire, there was also one question to evaluate the degree of Industry 4.0 implementation. As it 

can be seen in Figure 3, the (non-representative) sample shows that procurement could deal more actively with 

the topic. In the questionnaire, it was also explored which area the participant professionals notice as more 

challenging: the procurement of more complex and expensive technical equipment (“investment goods”) vs. the 

implementation and controlling of an autonomous /automatic ordering system (“order processing”). Obviously, 
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the latter poses currently the most relevant challenges for the professionals, far more than the acquisition of 

modern technology (“smart equipment”). Another explanation could be that the procurement function is still 

struggling with the implementation of eProcurement-Software (Interview A, C, D). This will be discussed in the 

next section. 

 

Figure 3 Indicative Results from the Interviews 

 
 

In consideration of these challenges, the interviewees expressed the following capabilities required: “The future 

procurement professional is not expected to know more about IT” (Interview A). “Big Data Analytics is not the 

business of procurement personnel in the future” (Interview B). Overall the interviewees expect that 

procurement becomes a more technical function, but complexity and the difficulty in respect to IT know-how 

should be the same as today. Special capabilities, such as Big Data Analytics is expected to be performed in an 

extra department as a service for the procurement function. Surprisingly, the practitioners did not claim for more 

IT know how, rather they mention that the future procurement professional will develop towards a procurement 

manager with tasks of coordinating categories and to develop enhanced supplier and supply strategies. “We 

need personnel which is far more interdisciplinary than today. Besides IT this means also more expertise from 

production and logistics, but also economic and management know-how. The decisions taken should reflect a 

total cost perspective of the supply chain over the life cycle of products and equipment” (Interview C).  

 

IV. Observations And Discussion 
The findings from the interviews are now merged with the findings from the scoping study and the review. 

These are formulated in form of six observations (Obs 1 – Obs 6) and can be understood as initial hypothesis 

about the phenomenon of Procurement 4.0.  

Obs 1. Technologies from Industry 4.0 enable the autonomous automating of entire procurement processes and 

the autonomous cooperation of goods and services across organizational borders. This clearly exceeds the 

content of the eProcurement approach and justifies distinguishing eProcurement from a new concept 

“Procurement 4.0” or “Supply Management 4.0” respectively. 

Obs 2. Autonomous and automating processes across organizational borders in Industry 4.0 do not replace the 

procurement function. Rather, a Procurement 4.0 strategically assures the collaboration in a dynamic Industry 

4.0 environment of rapidly changing organizational boundaries with appropriate contractual solutions and 

instruments for increasing the performance over the supply chain e.g. standardization. 

Obs 3. Procurement 4.0 is not only focused on efficiency. Of course, coordination in Industry 4.0 shall be 

executed with a minimum of coordination costs and reduced waste. However, Procurement 4.0 contributes to 

the collaboration productivity aim of Industry 4.0 and improves the organizational supply chain set up to satisfy 

customized and innovative demands as efficient as possible. 

Obs 4. Technologies of Industry 4.0, e.g. sensor technology, robotics, 3D printing etc., are expensive 

investments. These technologies are still being developed and have not yet met their peak of maturity. 

Therefore, Procurement 4.0 shall support the companies Industry 4.0 strategy with recommendations for 

integrating Industry 4.0 technologies available on supply markets.  

Obs 5. The way towards a digitalized supply chain in Industry 4.0 cannot be stopped. However, Industry 4.0 

bears numerous risks and challenges, namely the topic of data transparency, ownership and security. 

Procurement 4.0 can support with an appropriate risk and contract management other functions of the company 

to safeguard company’s rights within Industry 4.0. 

Obs 6. Doing business in Industry 4.0 requires numerous skills and capabilities across the company, e.g. Big 

Data Analytics. The capabilities required in the Procurement 4.0 function will change but must not include 
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necessarily extreme IT know how, as it is expected that software solutions become easier to use and complex 

tasks could be performed as a service for the Procurement 4.0 function. 

Even if there is still a lot of skepticism in practice, Industry 4.0 is expected to form in its ultimate shape new 

digitalized supply chains, which shall realize collaborative productivity rents and ensure no less than the 

competitiveness of entire industries. Yet a smooth flow of goods and services including its efficient coordination 

requires a high degree of compatibility, modularity, universality, mobility and scalability in an Industry 4.0 

supply chain (ten Hompel and Henke, 2014). This is not new, as these requirements have been requested already 

under the term of a “fractal factory” or the “borderless company” (Warneke, 1996; Picot et al., 2001). Similar to 

Warneke´s (1996) postulation to connect the different “fractals” (autonomous sub-elements within closed-loop 

control circuits), Procurement 4.0 must assure the contractual basis of the cooperation within Industry 4.0. Even 

if the theoretical discussion of the fractal factory or the borderless company could only be briefly touched in this 

contribution, these theoretical and conceptual references also support the above observed developments. 15-20 

years after these publications, appropriate technologies seem to be available to establish enhanced support 

functions for autonomous production systems across organizational borders. 

 

V. Conclusion and Outlook 
In this work on Industry 4.0 two methodological approaches have been used to explore the impact on the 

procurement function. A scoping study was used to better understand Industry 4.0 while in-depth explorative 

interviews with seven procurement managers should reveal insights from practice. Of course this study is 

limited with regards to the number of participants in the explorative survey. However, the conceptual findings 

and empirical insights support the conceptual differentiation of “Procurement 4.0” from previous maturity levels 

of technology use in procurement. 

The observations have been collected in form of six fundamental observations. Obviously, Procurement 4.0 

must support superior Industry 4.0 strategies of the company. In this role it shall assure the dynamic cooperation 

across organizations borders and the achievement of a collaboration productivity rent, while safeguarding the 

companies risk exposure within the Industry 4.0 supply chain. However, research on the topic is still in its 

infancy, while practice signaled a high demand for explanative knowledge. More conceptual and empirical work 

is needed to better understand the effects of Industry 4.0 on procurement in detail. With these considerations in 

mind, this work is an initial exploration of the phenomenon and further observations need to be taken. 
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Appendix A. Search string results 

Search 

String 

Google Google 

Scholar 

Science 

Direct 

Springer 

Link 

Business 

Source Premier 

(academic 

papers only) 

Infoguide 

Bundeswehr 

University 

Search Engine 

Industry 4.0 436.000 1.230 88 164 2 0 

Smart  

Factory 

267.000 1.030 79 227 3 2 

Industrial 

Internet 

608.000 1.240 45 65 13 92 

Cyber-

Physical 

System 

86.700 4.950 895 1.811 29 6 

E-

Procurement 

3.200.000 23.900 827 2.004 458 10 

Internet of 

Things 

217.000.00

0 

59.100 1.924 5.014 332 23 

Compared to  

Supply 

Chain 

Management 

251.000.00

0 

367.000 112.887 34.947 11.160 556 
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Appendix C. Interview Questionnaire 

Salutation and notes of data security and anonymity. 

1. Position and Tasks in the Procurement Department of the Company 

2. What is your understanding of “Industry 4.0”? 

3. Which goals is “Industry 4.0” aiming at? 

4. What is the potential of “Industry 4.0”? (e.g. Savings; Efficiency) 

5. What are the most important challenges of “Industry 4.0”? 

6. Is your company currently involved to implement “Industry 4.0”? 

7. How did you get in touch with the topic “Industry 4.0”? 

8. Is the procurement department already dealing with “Industry 4.0”? 

9. What is your estimation about the potential of “Industry 4.0” in the procurement function? 

10. What are the similarities and differences of “Industry 4.0” considering e.g. eProcurement? 

11. How will “Industry 4.0” change the procurement tasks and processes? 

12. Which capabilities is required in the procurement function in case of a realization of “Industry 4.0”? 

13. How long does it take to implement “Industry 4.0” in your company /in your department? 

14. Are your suppliers already dealing with the topic of “Industry 4.0”? 

15. Please give us your opinion about the following statements: 

 

 Scale from 1 = completely disagree  

to 5 = completely agree 

Our company has reached a good level 

of implementing Industry 4.0 

O O O O O 

Procurement is actively dealing with the 

topic of Industry 4.0 

O O O O O 

Industry 4.0 is an important topic for the 

procurement function. 

O O O O O 

Procurement of complex technology for 

Industry 4.0 is a big challenge for 

supply management. 

O O O O O 

Autonomous and automatic ordering 

(incl. its management) is a big challenge 

for supply management. 

O O O O O 

 

 


