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The fourth industrial revolution brought machine-to-machine communications and a wide
range of opportunities for businesses to innovate with intelligent machines and technology.
Many experts, including PSM sector representatives, are in the process of upgrading their skills
and organizational capabilities due to rapid technological change.

The author's primary goal in conducting this research is to create new knowledge, particularly
in the field of individual-level competencies, and to make a contribution to the research topic
that is being investigated.

This study reviews and identifies the most important PSM skills and organizational capabilities
required. In this study, the author uses the "World Cafe" exploratory-qualitative approach to
collect primary data. An online "World Cafe" technique helped collect first-source qualitative
data and identify new skills and competencies required by PSM sector representatives.
Estonian PSM experts involved in this study helped the author identify and analyze in depth
ten future skills and competencies. To summarize, it is important to note that eight skills have
already been mentioned by other authors in earlier scientific publications.
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1.Introduction

In the introductory section of the study, the author will provide a brief overview of the
PERSIST project and explain the significance of this research. In the following subchapter,
the author will provide background information on current research and explain both the
research problem and his own motivation for writing this thesis. The research objectives and
questions will then be listed and briefly discussed. To conclude the first introductory chapter,
the author will present research methodology, a conceptual framework, and a summary of

the research paper's structure.

1.1. Introduction to the PERSISTP Project

This master’s thesis is conducted in close cooperation with the PERSIST project. In total,
representatives of five different universities contributed to the PERSIST project. PERSIST
project representatives are located in and operate from the following countries: the
Netherlands, Germany, Finland, Slovakia, and the United Kingdom.

The list of universities represented by the PERSIST project representatives is provided as
follows:

e Lappeenranta University of Technology, Finland;

e University of Twente, Netherlands;

e TU Dortmund University, Germany;

e University of Economics in Bratislava, Slovakia;

e Edge Hill University, the United Kingdom.

The main objective of the PERSIST project is to analyse the role of purchasing and supply
management (PSM) in the era of Industrial Revolution 4.0. (machine-to-machine
communication). The project aims to provide new content, including new forms of
education, to prepare students in European higher education institutions for future
development. As a result, new content is being developed in the form of a framework for
purchasing and supply management (PSM) skills that will be used in Industry 4.0.
Universities participating in the PERSIST project will use the framework to plan and design

a module-based course for master's-level studies.



1.1.1. Contribution to the PERSIST Project

The contribution of this research paper to the PERSIST project consists of a literature review
and an empirical investigation. A combination of a detailed literature review and empirical
investigation of purchasing and supply management experts operating in Estonia will allow
the author to identify the most vital skills and organisational capabilities of PSM experts

required for Industry 4.0.

A clear understanding of the most vital PSM skills and organisational capabilities will
support the PERSIST project to achieve its aim and transfer these future requirements into

the learning objectives for master’s degree programs.

1.2. Background of the Research

The entire world, including the corporate sector, has gone through a remarkable
transformation over the span of the past decade as a direct result of the rapid advancements
in technological capabilities. As a result, numerous companies and industries have entered

the fourth industrial revolution, which follows three previous revolutions.

The beginning of the fourth industrial revolution reshaped segments of the global economy,
introduced machine-to-machine communication, and introduced businesses with new
opportunities to develop innovative business practises through the adoption and use of
intelligent machines and computers. According to Prause and Weigand (2016), the fourth
industrial revolution was largely driven by the rapid development of information technology.
Similarly, Forstner and Diimmler (2014) highlighted that the fourth industrial revolution is
primarily driven by digitalization and automation. Witkowski (2017) found that the effects
of the fourth industrial revolution can be observed in a variety of fields; for instance, certain
businesses are capable of self-planning and self-adaptation without human assistance.

The fourth industrial revolution has had an impact on supply chains as a result of the
increasing digitalization of business procedures and an increase in relevant data flow. The
fourth industrial revolution's advancements influenced global business environments, altered
operational dynamics, and reevaluated global expert requirements. Rapid technological
developments, including human-machine communication, have impacted the skills
requirements for a huge number of professionals across the globe, including PSM field

representatives. Similarly, Horvath and Szabo (2019) state that the digitalization of
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organizations may result in the redesign of not only business models, but also managerial

elements, processes, competencies, and tasks, as well as the entire supply chain.

It is unlikely to be true that PSM-related roles will suddenly disappear; rather, the demand
for PSM specialists will shift to accommodate the expansion of technology- and machine-
oriented industries. For effective strategic management, therefore, a greater level of
conceptual understanding is required. Since it is noticeable that the supply chain, including
the purchasing department, will undergo some sort of organizational transformation, it is
necessary to conduct a theoretical analysis and a practical investigation to determine which

activities will be affected from a holistic management perspective.

This is an important subject because there is a lack of knowledge regarding the essential
skills and organizational capabilities required of PSM experts to increase operational
efficiency while adapting to various Industry 4.0 concepts. According to the author, experts
in the field of PSM must have access to the most recent data, patterns, and scientific
discoveries in order to gain a comprehensive understanding of the Industrial Revolution 4.0's
shifting skill and organizational capability requirements.

1.3. Research Problem and Motivation

1.3.1. Problem Discussion

The fourth industrial revolution brought a wide range of technological advancements that
adjusted the skills and organizational capabilities required for experts to successfully
complete work-related tasks accurately and efficiently. Increased human-machine
interaction, widespread implementation of automation processes, and the ability to process
large data sets - all of these digital transformations are crucial because they enable
organizations and their executives to enhance their competitiveness and operational
excellence every day. According to Alvesson (2019), digital changes reflect a company's
adoption of new technologies, and as technology evolves, new digital opportunities become
available. This may lead to the creation of new business models or the reorganization of
existing ones. However, technology alone is not enough for the Industry 4.0 adoption process
to be successful. The biggest issues with digitally transforming the supply chain are a lack
of education and skills, issues with leadership and management, and an inability to
collaborate (Shashi et al., 2020; Ghadge et al., 2020; Salvini et al., 2020).



11

To cope with all technology-related opportunities and changes brought by Industrial
Revolution 4.0, it is highly important for every PSM expert to have an accurate and detailed
understanding of the most vital skills and organizational capabilities needed to complete job-
related operations correctly and efficiently. For example, Kleemann and Glas (2016)
concluded in their research that running businesses in the Industrial Revolution 4.0 required
multiple additional skills and capabilities within the organization, including competencies in

big data analytics.

To summarize this chapter, from the perspective of the PSM sector, the fourth industrial
revolution is still taking place. The main problem is that a clear set of skills and
organizational capabilities for PSM sector representatives are not clearly defined and
available yet. Having a clear idea of the most important skills and organizational capabilities
will help PSM experts adapt to changing situations, focus on developing their professional

skills, and make sure that services meet the highest standards and requirements.

1.3.2. Author’s Motivation

It is possible to claim that the level of a company's performance and its drive for innovation
are correlated with the level of its purchasing and supply chain managers' education, training,
and efficiency. Reviewing the available literature, it is possible to conclude that PSM is a
well-researched field as a whole. However, studies that investigate PSM from a managerial
standpoint are extremely limited. Similarly, Wieland, Handfield, and Durach (2016) affirm
that supply chain investigations have been conducted primarily at the enterprise level, with

little or no emphasis on the individual.

In the context of the fourth industrial revolution, there is a lack of academic research and
publications on the skills and organisational capabilities of PSM professionals. The analysis
of available literature has revealed that the vast majority of studies are outdated. And
therefore, there is a need for additional human resources-focused research in the PSM sector.

The author's primary goal in conducting this research is to create new knowledge,
particularly in the field of individual-level competencies, and to make a contribution to the
research topic that is being investigated. This is the primary motivation behind the research.

The information that will be obtained from this research will assist both current and future
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PSM experts in the process of reviewing and analyzing their understanding of the most

essential PSM skills and organizational capabilities.

1.4. Research Purpose and Question

The purpose of this research is to study and analyse the most essential PSM skills and
organisational capabilities. The goal of this research is to identify and present the most
essential skills and organisational capabilities for supply chain management and purchasing
experts in the context of Industry 4.0.

The main research question addressed by this study is provided as follows:

What are the most essential skills of PSM experts for industry 4.0?

The fpllowing sub-questions were developed by the author to support the primary research
question:
1. What are the implications of the 4th industrial revolution in the PSM field?
2. What are the current PSM skills and organizational capabilities required for Industry
4.0?
3. What skills and organisational capabilities will PSM experts need in the future to be
able to do their jobs in Industry 4.0?
4. Which initiatives should be taken to develop PSM skills and organizational

capabilities for Industry 4.0?

The author intends to work together with Estonian purchasing and supply chain professionals
in order to accomplish the objective of the research and provide an answer to the research
question. PSM experts currently working in Estonia are considered as primary sources of
data for the section of this study that deals with empirical findings. In order to determine the
most important PSM skills and organisational capabilities needed for Industry 4.0, the

opinions of PSM experts working in Estonia will be studied and analysed.

1.5. Research Methodology
For this master's thesis, the author created a research methodology model to establish a
concrete action plan. The model aims to provide the research paper with clarity and structure.

The model presented below outlines the author's primary responsibilities (see Figure 1).
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Figure 1. A concise overview of the 5 step research methodology model. Author’s

compilation

The aim of the first step is to provide an overview of the current situation globally, address
the problem, and explain the importance of this research.

The second step aims to analyze the current situation globally and identify the most essential
industry 4.0-related skills and capabilities highlighted by previous researchers. The findings
of a literature review will support a more precise investigation of this issue during the

empirical investigation with PSM experts in Estonia.

The third step involves selecting the appropriate data collection method for this research.
The correctly chosen method will help to collect, process, and analyze data afterward more
systematically and accurately. For this research, the author decided to use a qualitative
approach - the World Cafe technique was selected as the data collection method. The World
Cafe method was chosen as it enables the author to examine a topic from multiple
perspectives and ensures that all participants in a study are involved in the discussion. The

World Café method will be explained in greater detail in Chapter 3 of this research paper.

The fourth step requires the author to execute and complete an empirical investigation. Data
will be collected, coded, and analysed. The empirical research findings will be compared to

theoretical findings.

The fifth and final step aims to analyze and discuss the results. The results of the previous
step will be analyzed and compared to theoretical findings. Based on the analysis, a list of
the most essential PSM skills and capabilities in the case of Industry 4.0 will be presented

and discussed.
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1.5.1. Conceptual Framework

A conceptual framework is a visual representation used within research to show how sub-
topics investigated cause effects on the main topic of interest. The framework depicted in
the Figure 2 below is developed by the author, will aid in the investigation and determination
of the most critical PSM skills and organizational capabilities in the context of the fourth

industrial revolution (see Figure 2).

140 Impact on PEM
Current 14.0 Skills and * detormined Lot of
Capabilities _-_h"""‘--h---.______ el the most eszential PSM
B skills and
IR organizational
Future 140 Skills and | PP Pt capabilities for 14.0
Capabilities P T
Development of ',a";'
Imitiatives for [4.0 Skills: |-~
and Capabilities

Figure 2. Conceptual Framework. The author’s compilation, based on Meo, Hafeez (2018)

The goal of the theoretical framework presented above is to provide structure and clarity so
that it would be easier to identify the most important PSM skills and capabilities for industry
4.0. Before moving on to the empirical part of this study, the author will evaluate the findings
from the theoretical part in order to investigate and determine the most important PSM skills

and capabilities for industry 4.0. in the most accurate way possible.
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1.5.2. Research Structure
Chapter 1: corresponds to the current chapter and provides an introduction to the research,
explains the problem and the author’s motivation, and outlines the purpose and research

questions of this research.

Chapter 2: examines the current status of academic research in industry. 4.0. skills,
organisational capabilities, and establishing a framework for skills in industry. 4.0. The
author provides a comprehensive summary of the fourth industrial revolution's role in PSM

industries globally and analyses the PSM skills and capabilities applied in industry. 4.0.

Chapter 3: takes a closer look at research methodology, including the data collection
method, provides an overview of the sample size, and describes the profile of participants.
Empirical investigation: results are analysed and compared with theoretical findings, and a

discussion on the validity and reliability of research results is presented.

Chapter 4: aims to answer research questions. The most vital findings of this research are
to be presented, explained, and justified. Based on the results and discussion provided by the
author, the limitations of current research and recommendations for the further development

of this topic are to be presented.
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2. Analysis of PSM Skills in Industry 4.0 — Analytical Overview

This section of the research focuses on a literature review of Industry 4.0 with the aim of
understanding the role of Industry 4.0 in the present and identifying Industry 4.0-related
competencies. This section has two objectives:

1. To define and describe the PSM skills and competencies associated with Industry
4.0;
2. To develop a set of categories of skills to serve as a reference for empirical

investigation.

Different sources and databases were used to discover peer-reviewed academic articles on

Industry 4.0 that were organised by theme.

2.1. Introduction to Fourth Industrial Revolution

According to Schlechtendahl, Keinert, Lechler, & Verl (2015), the "industry 4.0" term was
introduced by the German government. Currently, there are plenty of different definitions
and terms for "industry 4.0" available. For example, Schmidt, Mohring, Harting, Reichstein,
Neumaier, & Jozinovic (2015) have classified the term "industry 4.0" as the combination of
digital and physical processes with smart products. Sendler (2013) defines "industry 4.0" as
a linkage element that aids in the connection of services and products via online environment
in order to achieve self-governing work, thereby reducing the involvement of humans and

industry experts.

There was a study conducted to identify the most common attributes associated with the
Industry 4.0 concept. Pfohl, Yahsi, and Kurnaz (2015) investigated 49 technologies and
concepts, and Figure 3 (see Figure 3) depicts a summary of the results analysis. The dark
features that are represented below are the most relevant ones (with over 30 counts), and as

a result, they were used to define what the "Industry 4.0" concept entails.
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Figure 3. A concise summary of the results of the study identifying industry 4.0 attributes.
Adopted from Pfohl, Yahsi & Kurnaz (2015)

According to the findings that are presented in Figure 3, the most significant correlation was
discovered to exist between:

e Digitalization;

e Autonomization;

e Mobility;

e Socialisation;

e Transparency;

e Network-Collaboration;

e Modularization.

As a result of the analysis performed, the authors provided the following definition for the
Industry 4.0 concept: "Industry 4.0 is the sum of all disruptive innovations derived and
implemented in a value chain to address the trends of digitalization, autonomy, transparency,
mobility, modularization, network collaboration, and socialisation in products and
processes” (Pfohl, Yahsi & Kurnaz, 2015, p.37).

Due to the fact that different authors interpret Industry 4.0 terms differently, there is no
agreed-upon or clear definition of "Industry 4.0" (Hermann et al., 2016). Even the people
who have done the most to promote Industry 4.0 (Kagermann and his colleagues) would

rather define a vision and core technologies than give a precise definition.
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For this research, the author is aiming to use the industry 4.0 definition provided by Schiele
and Torn (2020, p. 6), which defines industry 4.0 as "cyber-physical systems with

autonomous machine-to-machine communication."

In order to provide a better understanding of Industry 4.0-related technology integration, the
author's objective is to list and briefly explain the main technologies that are driving the
fourth industrial revolution. Industry 4.0 technology drivers listed below are based on a

literature review of existing findings.

According to Alcacer, Cruz-Machado, and Scanning (2019), one of the main technology
drivers is linked to the Industrial Internet of Things, which refers to a technology that makes
communication, connection between objects, or people possible. Mell & Grance (2011)
stated that cloud computing, often known as "CC" is being utilized by both individuals and
businesses that tend to outsource their IT services. Another technology driver is "big data,"”
which refers to a large quantity of data that has been created in a standard format as objects
on the network. According to Bag, Wood, Xu, Dhamija, and Kayikci (2019), these data may
be organized, semi-structured, or unstructured, depending on their presentation. The
usefulness of large amounts of data lies in the fact that they are organized and accessible.
According to Stachova, Stacho,. ; Cagédnova, and Starecek (2020), simulation is an important
part of Industry 4.0 because it is a powerful tool that can be used to develop and analyze a
wide range of situations, not just in the context of production systems. In addition to this, it
is an effective instrument for the dissemination of information and the instruction of new
skills. According to Bai, Dallasega, Orzes, & Sarkis (2020) integration of systems
horizontally and integration of systems vertically are the two methods that Industry 4.0
systems integration uses, which make it possible to share information in real time. Fantini,
Pinzone, and Taisch (2020) state that cyber-physical systems, often known as CPS for short,
are a relatively new type of innovative technology that integrates the physical and

computational environments of a network of interconnected systems to enable control.

In addition to the above-mentioned Industry 4.0 technology drivers, the author refers to
Pfohl, Yahsi, and Kurnaz (2015), who created a mind map depicted in Figure 4 (see Figure
4), in order to provide a more comprehensive overview of the concepts that are being applied

within Industry 4.0. The mind map introduced below is an excellent visual representation of
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the connections that have been established between the numerous technological aspects and

advancements utilized by the fourth industrial revolution.
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Figure 4. A concise overview of the key technological features applied within Industry 4.0.
Adapted from Pfohl, Yahsi & Kurnaz (2015)

Machine

2.2. The Role of the Fourth Industrial Revolution in Today's Purchasing and Supply

Chain Management Sectors

Industry 4.0, the most recent phase of the current industrial revolution, continues to be a
phase that fundamentally alters purchasing, production, and the entire supply chain. Unlike
past industrial revolutions, this one is not the outcome of economic, political, or social booms
but rather of technological advancements. Within the focus of this research, the effect of
Industry 4.0 on PSM is examined in greater detail. So, it is assumed that both new
technologies and technologies that are getting better will have an effect on the field at both

the operational and strategic levels.
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Utilising modern information technology is one of the key principles of Industry 4.0. The
most significant shift is from "information exchange" to "information free flow" among
connected products, services, and consequently, organisations (Schlick et al., 2014;
Wannenwetsch, 2005). The "exchange" requires specific actions from both the purchaser
and the seller, including the provision of software interfaces and the willing delivery of
actual data (van Weele, 2010). "Free flow," on the other hand, means that the data can be
shared much more easily, that the sharing of information is more automated, and that the

data could even be used together under the idea of "big data analytics” (Lee et al., 2014).

Similarly, Weyer, Schmitt, Ohmer, & Gorecky (2015) highlighted in their study that
Industrial Revolution 4.0 encashed the process of automation, increased the speed of data
collection, usage, and empowered experts to focus solely on the most significant tasks.
Experts became more flexible, managed to build better-connected networks, and make
processes more automatic by using smart technology (Kagermann, Lukas & Wahlster,
2011).

According to Moller, Rajala, and Svahn (n.d.), business industries worldwide have become
more knowledge-based as improvements brought by Industrial Revolution 4.0 have enabled
many organisations to raise the intensity of collaborative learning and work more efficiently.
In a similar way, Lu (2017) says that better and more efficient system connection processes
have made it easier for companies to collaborate and work together. Thus, it is feasible to
state that faster data collection and exchange as well as improved collaboration has increased

productivity and allowed for better concentration on the most essential tasks.

Additionally, academics have recently listed numerous advancements as defining a new
paradigm in the industry. Digital twins, cyber-physical systems, 3D printing, blockchain
technology, big data analytics, and artificial intelligence are considered emerging
technologies (Kouhizadeh, Saberi, & Sarkis, 2020; Raguseo, Vitari, & Pigni, 2020; Schiele
& Torn, 2020).

In this chapter, the author intends to bring and review examples of the most explored and
interconnected connections between Industry 4.0 and the PSM area to illustrate how the
fourth industrial revolution impacts purchasing and supply chain management functions.

Below are listed four examples:
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One of the first technologies introduced refers to sensors and actuators, which enables the
immediate detection of warehouse demand. In the Industry 4.0 scenario, however, these
technologies are utilised to connect the physical and digital worlds. Existing sensor
technology and software are used in this context to create cyber-physical systems
(Monostori, 2014). As a result of the connection between the physical and digital worlds, no

human intervention is required to identify requests.

Secondly, e-procurement and e-sourcing solutions are developed to aid purchasing
professionals with their diverse responsibilities. By managing, for example, operational
product ordering and payment processes, advanced technological assistance reduces the need
for human interaction (Hawking, Stein, Wyld, & Foster, 2004). Consequently, personnel can
be reassigned to more strategic endeavours, such as supplier selection, risk management, and
innovation sourcing, as operational buying tasks involve less human interaction. Advanced
software systems in the sourcing process, also known as "e-sourcing solutions,” enable the
analysis of prior requests for quotes, thereby enhancing the production of future quotes and

generating a comprehensive list of suppliers (Schiele & Torn, 2020).

Consequently, artificial technology is the third technology established to assist with buying
activities. Nevertheless, artificial intelligence in buying has not yet been implemented. The
first step toward applying artificial intelligence to buying is the reduction of effort in
operational purchasing and the improvement of demand forecasting using big data analytics
(Hoffmann, Neukart, & Back, 2017). Moreover, artificial intelligence facilitates not only the
analysis of purchasing data, such as past contracts and quotations, but also the identification
and selection of suppliers through the use of sophisticated text mining, data analytics, and
interactive communication bots (Schiele & Torn, 2020) are additionally areas for

implementation.

Fourth, the deployment of blockchain technology in the purchase procedure has a substantial
effect on the professional purchasing work. Here, blockchain technology may be used to
build a completely transparent supply chain (Kouhizadeh et al., 2020; Tapscott & Tapscott,
2017). In this context, blockchain technology offers a safe framework for spreading
immutable data. It permits the immutable recording of transaction histories, hence

minimising information asymmetries and making the technology beneficial for streamlining
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payment procedures within the supply chain (Babich & Hilary, 2020; Treiblmaier, 2018).
Moreover, blockchain technology enables the deployment of "smart contracts,” which might
replace a number of operational functions inside the purchase process (Chang, Chen, & Lu,
2019).

However, it is critical to emphasize the costs associated with Industry 4.0 integration.
According to Wanner, Heinrich, Janiesch, and Zschech (2020), despite the fact that utilizing
Industry 4.0 technologies in the procurement process is extremely important, it can be
difficult for businesses to invest in these innovations. The authors state that the cost of the
process of putting Industry 4.0 technologies into action is the primary significant challenge
that needs to be addressed. Meaning that businesses need to be aware of the ways in which
investments in technology can deliver the necessary value to help them prevail over any new

obstacles that may arise.

To conclude, technical advancements have led to a paradigm shift in the sector, which is
shaping PSM in the context of Industry 4.0. Significantly affecting PSM, the paradigm shift
reduces the number of professionals executing operational tasks and redirects the emphasis
to strategic buying. Due to this transition, the professional responsibilities inside the
purchasing organisation are adjusted, and a new skill set is extremely important. Similarly,
Adolph, Tisch, and Metternich (2014) claim that technology megatrends have a significant
impact on the skills and knowledge required of experts due to the reorganisation of jobs.
Therefore, those who create strategies and teach skills must match the latest skill

requirements in order to help professionals get the required competencies.

2.3. Industry 4.0 and Purchasing

In 2006, it was expected that the traditional operational function of the purchaser would
"rapidly disappear" and that buyers would soon be assigned to functions in strategic planning
and decision-making instead. (P. D. Cousins, L. C. Giunipero, R. B. Handfield, & R.
Eltantawy, 2006, page 835). The German Association for Supply Chain Management,
Procurement, and Logistics known as BME conducted a study, where 37% of companies
have already adopted Industry 4.0 elements. However, only a third of these have so far

adjusted their purchasing behaviour (Pellengahr, et al., 2016). It is possible to assume that
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the introduction of Industry 4.0 and the progress of technology will continue to alter

purchasing behaviours and roles.

To fully understand the effects that Industry 4.0 can have, it is of the utmost importance to
learn about the different purchasing-related roles and skills. For example, an interesting
finding was highlighted by Giunipero, Denslow, and Eltantawy (2005, p. 609), who
described the overlap between PSM skills and entrepreneurial skills. The skills that both
PSM and entrepreneurship share were called "flexibility skills." These skills included being

able to motivate, persuade, manage risk, make decisions, and communicate with others.

Both of these topics are going to be covered in the following sub-chapters, as the author
intends to: provide a comprehensive overview of the roles associated with PSM; and classify

purchasing-oriented skills in relation to Industry 4.0.

2.3.1. Roles Representing Procurement and Supply Chain Management

There are different names for roles within PSM, such as roles and responsibilities (Johnson,
Leenders, & Fearon, 1998), profiles of buyers (Faes et al., 2001), job profiles (Mulder et al.,
2005), and purchasing roles (Schiele, 2019). Therefore, there is a wide variety of positions
available within the area of purchasing, including the positions of purchasing manager,
buyer, assistant buyer, and senior buyer (Mulder et al., 2005). In addition, there are a variety
of professional profiles that may be identified, all of which are related to the responsibilities
that the purchasing expert is expected to complete. Mulder et al. (2005) differentiate between
information and communication, management, initial purchase, and practical purchasing in
this context. L. Knight, Y. H. Tu, and J. Preston (2014) investigate the relationship between
purchasing type and purchasing skill, identifying 33 competencies for the duty of purchasing
strategic, tactical, and routine products. In addition, the research conducted by Faes et al.
(2001) defines five characteristics of successful buyers based on cluster analysis. These
profiles are as follows: the go-getter, the classic negotiator, the caregiver, the conventional
buyer, and the technical experts.

However, Schiele's (2019) study provides a categorization of seven role models that best
align with the research interests of this publication. A more detailed overview is represented

below. Each role is provided with a short description (see Table 1).
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These seven roles distinguish between direct and indirect purchasing of materials:

1. Operational procurement;

Purchaser of direct materials/serial purchaser;

Purchaser of indirect materials;

Purchasing engineer;

Chief purchasing officer (CPO);

Other specialised positions including purchasing controller, supply risk manager,

2
3
4. Public procurement;
5
6
7

and purchasing human resources agent (Schiele, 2019).

Table 1. Role models in purchasing. Author’s compilation, adopted from Schiele (2019)

Title of the role

Concise Description

1.Operational
procurement
specialist

2.Purchaser of
direct materials

3.Purchaser of
indirect materials

4.Public
procurement
specialist

5.Purchasing
engineer

6.Chief purchasing
officer

Responsible for operational tasks, such as ordering supplies and
processing orders.

The serial purchaser is responsible for obtaining direct materials for
production, creating a sourcing strategy, and evaluating and
contracting suppliers.

This specialist is responsible for the procurement of indirect
materials, the development of a sourcing strategy, and the selection
and contracting of vendors.

The majority of private and public sector procurement activities
overlap. However, there are substantial distinctions in the legislative
framework, notably with regard to contracting issues, which have led
to a specific skill set for public procurement.

The procurement or purchasing engineer, often described as an
advanced sourcer, is a permanent part of the new product
development team.

Represents the purchasing function on the firm's board of directors
while coordinating the purchasing department and offering assistance
to the purchasers.
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7.0ther e Purchasing controller - Evaluates purchasing and supplier

specialised roles performance and monitors the implementation of the strategy;

e Supply risk manager - Manages the preventive risk assessment
and reactive risk mitigation in the supply chain;

e Purchasing HR agent - Recruits buyers and encourages their skill
growth;

e Systems and strategy - Implements and updates purchasing IT
systems and procedures, and coordinates strategy development;

o Supplier development engineer - Dedicated to assist suppliers in
enhancing the quality of their products and services;

e Supply chain finance - Provides assistance to vendors by
establishing better financing conditions;

e Sourcing market analyst — Carries out market analyses and
evaluates new potential suppliers;

e Innovation purchaser - Focused on new developments with
suppliers in a systematic manner.

2.3.2. Analysis of PSM Skills Based on Industry 4.0 Area

In the past, the purchasing profession has evolved into a strategic function, utilising company
resources to improve firm performance (P. D. Cousins, L. Giunipero, R. B. Handfield, & R.
Eltantawy, 2006; Kauffman, 2002; Tassabehji & Moorhouse, 2008), and has moved in a
human-centric direction, indicating that the human capital input is of strategic importance to
firms (Bals et al, 2019; Kauffman, 2002; Kauffman, 2002; Tassabehji
Hohenstein, Feisel, & Hartmann, 2014). As a result of the importance of the human element,
it is believed that the contributions of PSM to an organization's performance depend
primarily on the abilities of individual PSM specialists. (Feisel, Hartmann, & Giunipero,
2011; Giunipero & Pearcy, 2000; Louise Knight et al., 2014; Tassabehji & Moorhouse,
2008). Similarly, Alhloul & Kiss (2022) mentioned in their recent study that, according to
their research, having humans at its center is the key to the success of Industry 4.0. According
to Alhloul & Kiss's (2022) findings, necessary industry 4.0-related skills can be classified
and divided into 4 different categories, which are: 1.Personal: motivation and flexibility
2.5ocial: communication skills and leadership. 3.Technical: IT-related (technical) skills
4.Methodological: problem solving, decision making, and conflict resolution skills (see

Appendix 1).
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Larry Giunipero and co-authors' seminal work is referenced all across literature on PSM
skills. The longitudinal studies conducted by the Center for Advanced Purchasing Studies
between 1993 and 2000 (Giunipero, 2000a; Kolchin & Giunipero, 1993) culminated in the
study by Giunipero and Pearcy (2000). A PSM skills taxonomy, such as the one shown in
table (see Table 2) below, provides an exceptional in-depth overview of each skill as well as

its detailed classification.



Table 2. Skills necessary for a purchaser to be recognised world-class. Author’s

compilation, adopted from Giunipero and Pearcy (2000, p11)

Category

Overview of Essential Skills
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1.Strategic Skills

2.Process Management Skills

3.Team Skills

4.Decision-making Skills

5.Behavioural Skills

6.Negotiation Skills

7.Quantitative Skills
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Strategic thinking;

Supply base research;

Structuring supplier relationships;
Technology planning;

Supplier cost targeting.

Organisation, time management;
Tactfulness in dealing with others;
Written communication;
Problem-solving;

Conflict resolution.

Teamwork;

Leadership;

Managing change;

Managing internal customers;
Salesmanship.

Computer literacy;
Ability to make decisions.

Interpersonal communication;
Risk-taking/entrepreneurship;
Creativity;

Inquisitiveness.

Negotiation;

Customer focus;

Influencing and persuasion;
Understanding Business conditions.

Computational;

Technical;

Blueprint reading;
Specification development.



28

According to the findings of Tassabehji and Moorhouse (2008)'s research, a purchaser must

be capable of mastering a comprehensive set of skills, which includes the following:

1. Interpersonal Skills (“written and oral communication, conflict resolution,
influencing and persuasion, group dynamics, leadership, problem solving and
interpersonal and cultural awareness”);

2. Technical Skills (“product knowledge, computer literacy, total quality management,
and government legislation and advanced procurement process skills™);

3. Internal Enterprise Skills (“effectively conduct market analysis, manage internal
relationships, global sourcing evaluation, internal change management and planning,
and organizational skills”);

4. External Enterprise Skills (“management of external relationships, and stakeholder
change management”);

5. Strategic Business Skills (“planning and managing strategic partnerships and
alliances, risk management, and adding value to the organization™) (Tassabehji &

Moorhouse, 2008, p. 59).

Bals et al. (2019) point out that the Fourth Industrial Revolution has an effect on the PSM
function when it comes to predicting future purchasing skills in Industry 4.0.
Communication between machines is replacing operational activities. Purchasers will be
required to solve increasingly complicated challenges, requiring the development of
additional skills (Von der Gracht, Giunipero, & Schueller, 2016). It is believed that future
PSM professionals will also be hired based on:

e Individual abilities;
e Characteristics;

e Behaviours.

Based on interview results in Bals et al.'s (2019) study, PSM professionals identified a total
of 56 competencies that they felt would be necessary for them to meet their objectives in the
future, and the top 10 of the 56 future competencies are shown below (see Table 3). Table 3
represented below provides a clear representation of current and future skills and

competencies within the PSM sector. The table that represents the research conducted by
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Bals et al. (2019) was compared to the findings that Tassabehji and Moorhouse's had
discovered in the past (2008), and it can be seen that four the skills are the same: 1. Analytical

Skills; 2. Strategic Sourcing; 3. Strategic Thinking, and 4. Sustainability.

Table 3. Top ten current and future competencies for PSM; The use of grey
indicates that both current and future competencies share some common ground. Adopted
from Bals et al. (2019, p 18)

Current Skills and Competencies Future Skills and Competencies
Analytical Skills Analytical Skills
Strategic Sourcing Strategic Sourcing
Strategic Thinking Strategic Thinking
Sustainability Sustainability
Basic Knowledge on PSM Role & Automation
Processes
Communication Skills Big Data Analytics
Cross-Functional Abilities & Knowledge Computer Literacy
Interpersonal Communication eProcurement Technology
Negotiation Holistic Supply Chain Thinking
Stakeholder Relationship Management Process Optimization

To conclude, according to Bals et al. (2019), today general management skills are
"applicable to other organisational functions." This statement was recently confirmed by
Bals et al. (2019) in their replication of Tassabehji and Moorhouse's (2008) study, in which
they added additional skills and competencies to the original framework (see Appendix 2).
It could be said that a competent purchaser combines mastery of information, professional
abilities, interpersonal skills, and intrapersonal characteristics, as similarly stated in (Bals et
al., 2019; Von der Gracht et al., 2016).
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2.3.3. Summary of Industry 4.0 Articles Dealing with PSM Skills

The scientific literature on the integration of Industry 4.0 or its equivalents in the expanding
subject of supply chain management is expanding. The majority of the articles introduce or
evaluate new technologies, methods, and approaches to improve supply chain quality,
performance, or risk management. Although the implementation of all of these changes is
typically explained in full in a particular article, information addressing the necessary skills

and abilities for their use is typically absent.

This systematic literature review, performed by the PERSIST project representatives and the
author, was intended to examine all industry-4.0-oriented articles dealing with PSM skills.
From the 3671 detected articles, 50 were identified as industry 4.0-oriented and mentioned
specific abilities associated with PSM. However, only 36 articles were able to correlate PSM
with specific Industry 4.0 purchasing technologies. The comprehensive analysis revealed
that both the writers of the papers and the participants in their studies have diverse and
expansive understandings of the notion of "Industry 4.0". Moreover, few publications
provide a framework definition or description. In addition, the abilities highlighted in the
studied papers tend to be presented in a generic sense, and concrete examples of the

application of skills in certain Industry 4.0-focused purchasing sectors are frequently absent.

As a result of the expansion of Industry 4.0, technical abilities appear to substitute for
interpersonal competencies. Further analysis revealed that, in articles that discuss specific
Industry 4.0 purchasing technologies, technical skills such as analytical skills and big data
analytics are gaining importance and, along with strategic thinking and a holistic view of the
supply chain, represent the most essential skills for the future Industry 4.0 environment.
Notably, while a few articles tried to connect PSM skills with specific Industry 4.0
procurement technologies, the vast majority of papers did not explain how to train and teach
these PSM Industry 4.0 skills.
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3. Industry 4.0 PSM Skills and Organizational Capabilities in
Estonia — Empirical Investigation

This part of the research explains the method used to collect and analyze the research paper's
data. Additionally, it offers a comprehensive overview of the World Café method, introduces
participant profiles, and guides through the analysis and discussion of the research's
empirical findings.

3.1. Data Collection

The author decided to use an exploratory-qualitative method called "World Cafe™ for this
master's thesis. The World Café's objectives include personal discussion, Systematic
investigation, idea cross-pollination, and possibility thinking. Holman, Devane, and Cady
(2007) state that a well-designed World Café is the most appropriate method for researchers
seeking to tap into the intelligence of groups and understand the ways of thinking of groups
while looking deeper into a specific question or issue of importance to a community, specific
field of activity, or field of business. It is essential to note that Hesping and Schiele (2016)
asserted that the world café technique produces the same outcomes as multiple-case studies
and other qualitative research methodologies, but in less time.

The author believes that the World Cafe method will aid researchers in gaining a deeper
understanding of how changes in technology and the environment affect PSM industry

employees and the skills they apply on a daily basis.

3.1.1. The World Café Method

The methodology was introduced in 1995 by J. Brown and D. Isaacs and was designed to
implement changes by investigating and taking into consideration the opinions of different
participants. Fouche and Light (2010) say that a "World Cafe" is a type of conversational
technique that helps groups talk about important issues in a constructive way, get to know
each other, and learn from each other. Similarly, Brown and Isaacs (2005) say that the World
Cafe not only helps people share knowledge but also sparks new ideas because people can

get a better understanding of a topic by talking about it in more detail with other people.
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The originators of the World Cafe methodology highlighted seven integrated design
concepts that will assist the author in facilitating the World Cafe. Principles are provided as
follows: 1. set the context; 2. create a welcoming environment; 3. investigate pertinent
questions; 4. encourage everyone’s contribution; 5. cross-pollinate and connect various
points of view; 6. listen as a group for patterns, insights, and deeper questions; 7. harvest

and share group discoveries (Brown & Isaacs, 2005, p. 40).

It is possible to draw the conclusion that one of the method's strengths is that both
participants and researchers have the opportunity to benefit from the information that is
shared and discussed by others. The chosen method is thought to be good not only for the
researcher but also for the participants. This is because working together and sharing ideas

helps develop new knowledge and encourages mutual learning among the participants.

3.1.2. Organizational Set-Up — Online World Café in Tallinn

Because of the many restrictions that exist in different parts of the world, a real-life meeting
of the World Cafe was not possible. In light of the COVID-19 situation all over the world,
the author and representatives of the PERSIST project have come to the conclusion that the
Zoom platform should be used. The author was responsible for preparing and distributing
official invitation letters prior to the Online World Cafe that took place. The invitation letters
that were sent out to potential attendees included a concise summary of the study, a
clarification of its objectives, and a running time estimate for the event (see Appendix 3,4).

April 2020 has been selected as the opening date for the online World Cafe in Tallinn. Due
to the fact that the World-Café technique employs a focus group approach with experts, the
invited participants are crucial to the success of the technique. Therefore, only
knowledgeable and experienced PSM professionals were invited to participate in the
research and discuss the topic of interest. The study conducted included in total involvement
of 12 PSM professionals (see Table 4) operating in Estonia and PERSIST representatives

who acted as moderators (see Figure 6).



Table 4. Concise overview of the study participants' roles. Author’s compilation.

Number of participants

Description of the role, function
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P1
P2
P3
P4
P5
P6
P7
P8
P9

P10

P11

P12

Senior Purchaser;
SCM Project Planning Manager;
Head of Procurement;

Head of Digital Supply Chain;
Strategic Sourcing Manager;
Senior Buyer;

Supply Chain Department Manager;
Supply Chain Department Manager;
Supply Department Manager;
Sourcing Manager;

Head of Purchasing Department;

Supply Chain Department Manager.

Before the actual start of an Online World Café session, Professor Holger Schiele and the

host, Maksim Dolgin, the author of the research, gave a detailed presentation on industry 4.0

and the purpose of this research. During the introductory part of the Online World Caf¢,

hosts talked in depth about the following topics:

An overview of Industry 4.0;

An overview of the Online World Café.
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Author and PERSIST representatives aimed to respond to the following questions during the

Online World Café session (see Figure 5).

1. Which new purchasing roles Industry 4.0 creates?
2. Which new skills are needed for strategic sourcing?

3. Which new skills are needed for operational procurement?

TABLE 1 TABLE 2 gptrBaEEnzl
Roles in PSM Strategic Sourcing
Procurement
. . Which new skills are Which new skills are
Which new purchasing : ;
needed for strategic needed for operational
roles 14.0 creates? ;
sourcing? procurement?

Figure 5. An overview of World Cafe discussion tables. Author’s compilation

Following introduction, participants were split up among three different tables so that
participants could discuss the questions in more casual settings (see Figure 6). Each
moderator was assigned a breakout area at their own table. The moderator introduced the
topic, summarized the findings from the previous session, and guided participant discussion.
Additionally, the moderator documented responses on a shared online whiteboard that was
visible to all participants Following ten to fifteen minutes of discussion at one table,

participants were moved to the next table.
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Figure 6. An overview of the table settings and the flow of information throughout the

Online World Café. Author’s compilation

After each of the three rounds had been completed, the tables were turned off by the
facilitator. After that, everyone went back to the main call and was given the chance to vote
for the answers they thought were the best for every question (see Figure 7). Each moderator
provided a concise summary of the discussions and responses before the vote was taken.
Every participant had seven votes available for each question, and the Zoom platform gave
them the ability to mark their own selections directly on the screen. To avoid data loss, the
Online World Cafe meetings were recorded and subsequently coded in order to identify and
analyze the most significant findings. The sessions' findings were analyzed and mailed to

the research participants.

fi ) (1 (i Y V(] Y
. World Café World Café World Café Table summary
Introduction round #1 round #2 round #3 & voting DT

Figure 7. Chart of a systematic voting procedure for ranking retrieved ideas for each table.

Author’s compilation
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The team that worked on the project claimed that this was revolutionary due to the fact that
it was virtually identical to World Cafés that had been held in the past as part of other projects
that were organized face-to-face. Following the conclusion of the official World Café,
participants were invited to provide feedback. The majority of people had positive things to
say, and they thought the topics being discussed were fascinating (see Appendix 5).

3.1.3 Data Analysis Methods

Online World Café technique or a focused group discussion techniques are used to observe
data that is less accessible through individual interviews. Researchers take on the role of
moderator, attempting to stimulate a flexible and exploratory discussion that sparks lively
interactions between participants rather than just an interviewer-interviewee dialogue. It is
suggested that data could be integrated into the coding system of the individual interviews;
the focused group discussions didn't generate any additional codes (Kitzinger, 1995;
Linhorst, 2002).

Particularly for this research, during the Online World Café discussion, the author taped the
discussions, which were then incorporated into the paper. As recommended by Patton
(2002), the data was color-coded before the analysis, with each color combination
representing a particular skill or competency category. After color coding, the categories and
skills were analyzed, and a comparison of a systematic review with a literature review was

conducted.

3.2. Development Initiatives Focussed on PSM Skills and Organizational Capabilities
— Online World Café Results and Discussion

The outcomes of the Online World Café workshop are outlined in the table that can be found
below (see Table 5).
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Table 5.0utcome of the World Cafe organised in Tallinn (sorted by the assessed impact).

Questions addressed

Author’s compilation

Concise representation of main findings

Table 1: Which new
purchasing roles
Industry 4.0 creates?

Table 2: Which new
skills are needed for
strategic sourcing?

Table 3: Which new
skills are needed for
operative procurement?

Manager of process automation;

Change Manager - process developments area;

Business Continuity Manager — in case the system breaks
down;

Data-analyst;

(CPS) Cyber-Physical Systems Manager — data
maintenance;

Ecological Development Manager;

Supply Network Designer - including risk and resilience
planning.

IT skills and competencies for analyses;

Negotiation skills;

Strategic mindset — employee needs to understand the
whole company’s strategy in a detailed way (finance,
sales, management e.g.);

Decision-making skills and competencies - ability to
make decisions, take leading initiatives and solve
problems;

Adaptability - ability to work with various tech.
enhancements such as Kaizen or ISO systems.

Contract management;

Advanced language skills;

IT skills addressing procurement technologies such as e-
procurement software, ERP, CRM, SRM. system
integration between purchasing tools;

Legal understanding;

Information management and global real-time
information gathering.

Q1: Which new purchasing roles does Industry 4.0 create?

According to Spina, Caniato, Luzzini, and Ronchi (2013), Industry 4.0 plays a significant

role in the field of PSM, as it provides a wide variety of possibilities to manage the company's

performance and enhance productivity through the management of all external resources.

Coding and analysis of the World Café led to the identification of new PSM roles and
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capabilities for PSM experts in the case of Industry 4.0. On the basis of participants' in-depth
discussions, it was possible to discover these new PSM roles and capabilities in great detail.
The roles listed below were identified and discussed most frequently by World Café

participants:

Cyber-Physical Systems (CPS) Manager — Participants reached a consensus that the PSM
industry will be affected by Industry 4.0 in the sense that a greater volume of information
will be utilized and distributed among different business units, including both internal and
external. It was discussed and agreed that the CPS manager's role will appear and will be
utilized by PSM functions in the near future. The Cyber Physical System Manager will be
responsible for ensuring that the physical world and the cyber world are in sync with one
another and that there are no inconsistencies. The role of CPS manager is considered very
important as more 1T-related system features will appear. With the appearance of improved
IT solutions, the need for experts who can fix, run, and handle the systems within the PSM
sector is extremely important. It is essential to ensure that all data is accurate and up-to-date
in order to perform effective analysis and monitoring. Similarly, it was highlighted earlier
that it is crucial to make sure that all the operational information can be processed and
distributed in real time, allowing businesses to quickly determine the best course of action
to be taken in response to any problems that might arise (Weyer, Schmitt, Ohmer, &
Gorecky, 2015).

Supplier Communication/Relationship Manager — During the World Café sessions, it
was discussed and agreed that IT technologies and communication plays a vital role in PSM
sector within Industry 4.0. Participants agreed that a role for a "communications manager"
or "relationship manager” will be created. This role will be important for improving
operational efficiency, increasing flexibility, and communicating with suppliers outside the
company without losing important details. In addition to that, participants agreed that a set
of good negotiation skills would be highly important not only for a communication and
relationship manager but also for all buyers within PSM. It is important to note that
participants believed that human-to-human negotiation would not completely disappear and
that it is critical to have a solid strategic vision as well as negotiation skills in order to make

beneficial deals and negotiate outcomes.
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Risk Manager — During the World Café sessions, participants agreed that Industry 4.0
brings both benefits and potential risks for the PSM industry. For example, participants
stated that the implementation of automation may bring some risks, so it is important to have
an expert who will be responsible for implementation, protection, and prevention measures
that would help to avoid failures and keep internal systems running properly. As the process
of managing purchasing and supply systems is expected to become more complicated, a risk

manager role must be created to coordinate the systems and processes within those systems.

Data, Blockchain Analyst/Manager — During the World Cafe session, it was revealed that
due to the implementation of the Internet of Things (1oT), autonomous systems, machine
learning, and smart factories, data analysts and blockchain analysts will become one of the
most important roles within the PSM sector in the case of Industry 4.0. All the listed changes
involve working with larger amounts of data. Due to that, it was suggested by the participants
that more complex tools and techniques will require better competencies from analysts to
manage their work with data and achieve both operational and strategic goals. In a related
manner, Lazovic, Montenegro, and Durickovic (2014) discovered that smart data tools will
require specialised knowledge from the organization's in-house experts. Companies will
shift their hiring requirements from those with knowledge of supply chains to those with
knowledge of mathematical and statistical analysis and data analysis. It was concluded by
the participants that this knowledge and experience will help validate a lot of the available

data and use smart data tools to perform the necessary analyses.

Process Automation Manager — Kagermann, Lukas, and Wahlster (2011) state that the
implementation of smart technology brought on by Industry 4.0 provides greater flexibility,
better-connected networks, and greater automaticity. During certain stages of automation,
managers need to not only understand processes but also be able to create or update them
and know how to use process automation in their organizations. Similarly, it was highlighted
by the research participants that the role of a Process Automation Manager will be required
by companies operating within the PSM business sector. It was stated that the main value
behind Process Automation Manager will be in assisting PSM team members in designing
and creating process metrics, as well as proposing process changes and process redesign

once needed.
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Ecological/Sustainability Development Manager - It has been determined that there will
be a demand for managers who continuously develop environmental goals both internally
and across the wider supply chain, and who accomplish this by ensuring compliance to the
values and strategic goals of the company. Additionally, during world cafe session it was
highlighted that this manager will have the power to improve supplier engagement with a

variety of environmental goals.

Q2: Which new skills are needed for strategic sourcing?

Strategic Skills - A consensus was reached among all of the participants that human
interaction will continue in the near future. As a result, it is essential to develop a greater
understanding of management and organizational operations in order to improve forward-

looking skills and thinking.

IT-related Skills — The participants came to the conclusion that, in order to effectively and
efficiently manage strategic sourcing activities, solutions will be required, along with
knowledge of the IT field. During the seminar of the virtual World Café, it was brought up
for discussion that the introduction of IT tools will lead to a reduction in the amount of
physical labor. Similarly, Wisner, Tan, and Leong (2015) found that technology has
influenced and reshaped many responsibilities and tasks. The number of activities performed
manually has decreased and will continue to decrease. During the discussion, it was
concluded that some manual tasks might be substituted with the implementation of efficient
software solutions, so it is crucial to improve and upskill 1T-related skills within the PSM

area.

Leadership Skills — To start with, all participants agreed that purchasing and supply success
is dependent on how effectively PSM leaders lead their purchasing and supply teams to
success. Leadership skills were considered to be highly important, as they will help to lead
an organisation and make sure that all of its interests and needs are met, even during times
of global change. Participants agreed that leaders create environments where purchasing and
supply teams and employees can innovate, identify, and improve metrics to measure and

improve their contributions to the organization.

Researching Skills — The participants have come to the conclusion that in order to improve

organisations through the evaluation of both internal and external procedures and to increase



41

the efficiency of cooperation, strategic sourcing will necessarily require improved research
skills. It was discussed that, as a result of the changes brought about by Industry 4.0, a wide
variety of different business sectors all over the world will become more knowledge-based.
This will occur as a consequence of the fact that many companies will be able to increase
the intensity of the knowledge they share with one another and achieve greater efficiency in
working together. During the World Cafe discussion, participants stated that PSM experts
will benefit from research skills when it comes to market knowledge, cost, and risk
management. It was stated that being able to perform additional research not only helps to

stay up-to-date but also helps to reduce and mitigate risks.
Q3: Which new skills are needed for operative procurement?

Contract Management Skills — It is necessary to fulfil contracts in an appropriate manner,
which is important not only in the process of establishing the contract but also in the process
of correctly fulfilling it. Participants reached a consensus that contracts are necessary for the
establishment of trustworthy business relationships and the simplification of significant
transactions. The participants were clear in their agreement that skills in contract
management are essential within the PSM field because the process of signing contracts is

not going to disappear anytime soon.

Partnership Management Skills — During the discussion, it was highlighted that providing
detailed and valuable feedback, indicating levels of performance while communicating to
the company's partners and clients, is essential as it helps to achieve greater accountability,
visibility, and clarity between cooperating parties. It was highlighted that excellent
partnership management skills are going to not only create new opportunities but also review
and update strategies related to collaboration with existing partners. According to one of the
research participants, partnership management skills will aid in the strengthening and
development of long-term partnerships by providing partners with a voice within operating

departments and organizations.

Resource and Time Management Skills — Participants in the study discussed and agreed
that the ability to plan resources and manage time will be important. At the same time, it was

said that PSM-related projects in the context of Industry 4.0 will need planning and



42

management skills within different PSM projects to accurately determine demand, make sure

the right capacities are in place, and meet all of the requested needs.

Language Skills and Competencies — With an increased emphasis placed on PSM-related
contexts, the participants also talked about the importance of having strong language skills.
On the other hand, it is expected that future tools will have the capability to translate

solutions into a variety of languages.

Skills and Competencies of Operative and Strategic Purchasing - During the World Cafe
session, it was highlighted and believed that operative and strategic purchasing are to be
integrated. Participants agreed that the knowledge and competencies of both will be required

to manage operative procurement effectively and efficiently in the case of Industry 4.0.

Technical and System Skills — All of the participants came to the conclusion that in the
near future, the PSM sector will experience an increased degree of technical system
integration. It was discussed that it will be necessary to integrate various systems, including
ERP systems, and that a higher level of competency will be required to ensure that all
systems run smoothly and can be used concurrently. In addition, it was mentioned that the
integration of these systems will require a higher level of competency in data integration and
analysis, the basics of financial management, project management, and proficiency with

different software’s.

To conclude the results and discussion section of this research, the author summarizes all
identifying skills and competencies highlighted during the Online World Café session and
compares them to the previously identified PSM skills and competencies discussed in the

theoretical section of this research paper (see Table 6).
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Table 6. A concise overview of skills and competencies identified during the Online World

Café in Tallinn. Gray highlights previously unmentioned skills and competencies. Author’s

compilation.

Skills and Competencies identified

Concise description of Skills and

Competencies

1.

2.

3.

Strategic skills and competencies;
IT- related skill and competencies;
Leadership skills and competencies;

Researching skills;

Contract Management skills;

Partnership Management skills;

Resource and Time Management
competencies;
Language Skills and Competencies;

Operative and Strategic Purchasing
competencies;

10. Technical System skills.

Management and organizational
operations;

Knowledge and hands-on
experience with different software;
Ability to lead people and
encourage innovation within teams;
Higher focus on knowledge transfer
and on both company and market
research;

Negotiation of terms and conditions
documentation, and execution;
Development of new channels,
facilitation of communication,
developing and implementing
goals;

Project and resource planning skills
and competencies;

Ability to negotiate and use more
complex tools and software;
Understanding core differences and
principles to apply in fast-changing
environments;

Knowledge in data integration and
analysis; proficiency with software.

Research findings compared to previously published works by Tassabehji and Moorhouse

(2008) and Bals et al. (2019) showed that the majority of the skills and competencies

identified by PSM experts working in Estonia were already mentioned in earlier studies.

However, there are two skills that were not mentioned previously; these are researching

skills and resource and time management skills.
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4. Conclusion

The following chapter begins with a summary of the findings collected in response to
research questions. The second section outlines the theoretical and practical contributions
and consequences of this research. The third section gives an overview of the validity of the
study, and the fourth section presents an analysis of the research's limitations as well as
future research ideas based on the completed study.

4.1. Answering the Research Questions
The first part of the research examined both - the role and implications of the fourth industrial
revolution on PSM as well as gave a representation of the skills and organizational

capabilities currently applied by PSM industry experts within the context of Industry 4.0.

The author determined and presented the main skills currently used by PSM experts
worldwide. A qualitative study was conducted, and the Online World Cafe method was
applied to collect primary data for the empirical part of this research. All of the results,
including the votes from those who attended the Online World Cafe session, were
transcribed and examined to compare empirical findings to theoretical knowledge
represented in the theoretical section.

It is important to state that research questions were answered and that the goal of this research
was met. It is possible to draw parallels between the findings of this study and the findings
of other studies and research. In addition, it is possible to affirm that this research resulted
in the identification of specific organizational competencies and skills, which were

discovered in the process.

This section provides a summary of the author's most significant findings and conclusions

from this research:

The entire PSM function, which includes the production, operation, and maintenance of
products and services, is undergoing change as a result of Industry 4.0. This change is being
brought on by connected components, machines, and humans. Industry 4.0 brought new
systems and reshaped existing ones into ones that are faster and more efficient. As a result

of the technological transformation and megatrends, there is a significant impact on the PSM
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skills and knowledge that are required of experts. The empirical part of the study highlighted
possible new roles, such as CPS Manager, SRM Manager, Data Manager, Risk Manager,

Process Automation Manager, and Ecological/Sustainability Development Manager.

Research has proven that today's general management skills are applicable to other
organizational functions. A strong PSM sector representative should know how to work with
data sets, have a professional background, and have both interpersonal and intrapersonal
skills.

With the assistance of PSM experts operating in Estonia, the author was able to identify ten
different skills and competencies that will be required in the future. It is essential to draw
attention to the fact that eight skills were found in earlier research conducted by other
authors. Researching skills, as well as resource and time management competencies, have
been added.

The study revealed that PSM professionals need to be more proactive, enhance the process
of knowledge transfer, and review project and resource planning methods.

Participants also held the belief that the implementation of technologies related to Industry
4.0 would not results in a loss of jobs and may even lead to an increase in employment.
Industry 4.0 will increase both labor productivity and the quality of manufactured goods,
which is the justification for this statement. As a result, there will be a rise in demand for
high-quality manufactured goods, forcing companies to increase capacity to meet the
demand. Without a doubt, some low-skilled jobs will be eliminated. On the other hand, it is
anticipated that an increase in capacity will have a positive impact on the creation of jobs
requiring higher skill levels. Employees who lost their jobs due to the elimination of low-
skilled positions must be retrained or upskilled to meet the new requirements. In general, the
creation of new highly skilled jobs will be more than compensated for the loss of low-skilled
jobs. In conclusion, it can be stated that organizational, technological, and environmental
changes that affect the performance and well-being of employees must be in balance. The
author believes that PSM skills and competencies have been identified and analyzed in
depth; however, as technology advances, similarly applied skills and competencies within
the PSM industry must be reviewed, analyzed, and re-established within a certain time

frame.
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4.2. Research Contribution & Implications

From the standpoint of knowledge contribution, the findings of this study aided the PERSIST
project in producing new valuable knowledge for higher education institutions. In addition,
the results have effects on education, training, and knowledge management. Since a wider
range of required skills has been identified, teaching methods and content may need to

change.

From a managerial perspective, the implications of these findings are to set out a list of all
current and future competencies that could form part of personnel selection and any staff
development processes. The findings can be used as input into organizational competency

models.

To conclude, this study contributes to prior research by outlining and defining the
professional roles and skills required for Industry 4.0 within PSM. The findings of this study
indicate that professional roles and skills are not static but rather continue to evolve in
response to environmental changes, such as technological advances (Spina, Caniato,
Luzzini, & Ronchi, 2013; Zheng, Knight, Harland, Humby, & James, 2007).

4.3. Validity and Reliability of the Study

Validity is demonstrated by the earlier research question established in PERSIST that led to
the formulation of the theory and enabled the author to form supportive sub-questions in
order to answer the main question of the research. To ensure the reliability of the study's
findings, only experts familiar with digitalization in PSM, Industry 4.0, and human resource
management in terms of professional roles and skills were invited to participate. With the
assistance of PERSIST project executives who participated in the Online World Cafe session
and acted as moderators, the data was afterward analyzed and coded. Having more
researchers present and assisting during the actual session provided greater credibility and

objectivity to the discussion and analysis phase.

4.4. Limitations and Future Research
As with all research, there are limitations. First, the scope of the research is restricted to
studying only PSM experts operating in Estonia. Second, as with much qualitative research,

the main limitation of this research lies in the limited number of participants and companies
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involved. The author believes that further in-depth analyses could also include validation
through larger quantitative studies, which means that further research on a similar topic

could be conducted with an increased sample size of participants involved in a study.

In terms of possibilities for future research, the presented research provides a wide range of
options. Firstly, the research scope can be extended to different industry sectors. Secondly,
another research project on a similar subject could be done in the context of different
countries or in the context of analyzing and comparing findings from different countries

(from the perspectives of experts operating in different countries).
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Appendix 1: Developed Industry 4.0 Skills and Capabilities Model,
Based on Alhloul & Kiss (2022).

Competencies Category

Skills and Competencies

Based on

1. Personal Flexibility, motivation to | Erol, S.; Jager, A.; Hold, P.;
learn, ability to work under | Ott, K.; Sihn, W, Razali, H.;
the pressure, sustainable | Ismail, A.A., . Dworschak,
mindset. B.; Zaiser, H., . Mourtzis,
D.,, . Wang, B.; Ha-
Brookshire, J.E.

2. Social Languages, communication | Erol, S.; Jager, A.; Hold, P.;
skills, teamwork, Ott, K.; Sihn, W., Blayone,
leadership, knowledge T.J.B.; VanOostveen, R,
transfer skills. Razali, H.; Ismail, AA.,
Mourtzis, D., Wang, B.;

Ha-Brookshire, J.E.
3. Technical Coding skills (IT-related), | Erol, S.; Jager, A.; Hold, P.;

technical skils, media
skills.

Ott, K.; Sihn, W., Blayone,
TJ.B,; VanOostveen,
Mourtzis, D., Wang, B,
Ha-Brookshire, J.E.,
Canetta, L.; Barni, A
Montini, E.

4. Methodological

Creative mindset, research
skills, problem-solving,
conflict solving, decision
making.

Erol, S.; Jager, A.; Hold, P.;
Ott, K.; Sihn, W., Blayone,
TJ.B.; VanOostveen,
Mourtzis, D., Wang, B.;
Ha-Brookshire, J.E.,
Canetta, L.; Barni, A;
Montini, E.
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Appendix 2: PSM Skills and Competencies determined by
Tassabehji and Moorhouse (2008) and additional Skills and
Competencies identifies by Bals et al. (2019).

Technical Skills

Interpersonal Skills

Internal/ External
Enterprise Skills

Strategic Business Skills

Matching competences — competences identified by Tassabehji and Moorhouse (2008) and found in the interviews

basic knowledge on PSM
role & processes;
computer literacy;
contract management;
cost savings;
eProcurement technology;
intellectual property;
KPI reporting design;
languages;

negotiation;

process optimisation;
product knowledge;
project management;
quality assurance;
strategic sourcing;

tools and Systems;
implementation

analytical skills;

conflict resolution;
creativity;

decision making;
effective questioning
techniques;

integrity;

interpersonal
communication;
knowledge sharing;
leadership;

learning agility;
prioritisation;

remote virtual working;
results focus driving for
results;

structured way of working;
teamwork-working in
teams

change management;
communication skills;
cross-functional abilities &
knowledge;

cultural awareness;
customer focus;
engineering;

finance;

logistics;

manufacturing &
production;

marketing;

networking;

quality (QHSE);

R&D;

supply chain;

sales;

stakeholder relationship
management;

supplier management;

business acumen;
financial acumen;
PSM best practice
intelligence scouting;
risk management;
strategic thinking

Additional competences — competences NOT identified by Tassabehji and Moorhouse (2008) and found in the

interviews
automation; curiosity; critical thinking;
big data analytics; deal with ambiguity; holistic supply chain
innovation sourcing; humility; thinking;
innovative sourcing mobility; sustainability
approaches openness, open-minded;

passion;

resilience;

self-confidence;
self-reflection;
self-reliance




Appendix 3: Invitation Letter to Online World Café Session.

3 PE slsT 02/04/2020

INVITATION LETTER

Future Outlook - Purchasing Skills and Competencies transfer in the case of
industry 4.0.

Dear Recipient,

On behalf of the PERSIST project, | would like to invite you to participate in the Online World Café
Workshop. The World Cafe Workshop will connect experienced purchasing and supply (chain)
management experts to look into the future by exchanging experiences, best practices, and ideas
related to purchasing skills and competencies in the case of industry 4.0.

The purchasing and supply (chain) management function will be affected by the arrival of Industry
4.0 (i.e. Intermet of Things or Machine-to-machine communication) and Artificial Intelligence (Al or
Machine learning). The idea is to discuss the following themes in random order.

o Skills - which skills are needed for purchasing professionals to be successful in the era of
Industry 4.0 and Al?

o Tools -~ which tools does the management has to provide to purchasing professionals to be
successful in the era of Industry 4.0 and AlI?

o Education - which forms of education or training are most applicable to prepare purchasing
professionals for the era of Industry 4.0 and Al?

The Online World Café Workshop session will be organised via Zoom Video & Web Conferencing
platform.

. To get a link to sign up for the Online World Café Workshop, please approve your presence by
sending me a personal Email.

By the end of the study, you will get a report with the overview, the most important highlights and
most importantly - finalised results regarding the most essential purchasing skills and competencies in
the case of industry 4.0.

| very much look forward to hearing from you and hope that you would be willing to accept my
invitation to this very important event for experts operating in the purchasing and supply (chain)

management fields worldwide.

We will be honored by your presence and looking forward to your response.

Thank you very much in advance for your kind cooperation.
Kind Regards,
M.Dolgin

Max Dolgin
Contact Information:
Maksim.Dolgin@studentlut.fi
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Appendix 4: Zoom Online World Café Session — Letter of
Acceptance.

Thank you very much for accepting our PERSIST project Online
Workshop invitation!

& peRsIST

DUCAT
INDUSTRY 4§ SKLLS TRANSFER

Dear Participant,
We are really happy to know that you have accepted our invitation and ready to participate
in the Online World Cafe Workshop prepared by the PERSIST project.

| would like to kindly remind you that on Thursday, 30th of April an Online World Cafe
Workshop on Purchasing Skills & Competencies in the case of industry 4.0 will take place
from 13:00 until 15:00 (CET).

As it was mentioned in the invitation letter, the Online World Café Workshop will be
organised via Zoom Video & Web conferencing platform.

By clicking to the link provided below you will be able to join the workshop prepared by
PERSIST representatives.

The link with access to the Online World Cafe Workshop is provided as follows:

https: /lutzoom.us/ /544440149

| would kindly ask you to be ready 10-15 minutes before the actual starting time of our Online
World Café Workshop.

Thank you very much in advance and we are looking forward to see and cooperate with you
soon.

Kind Regards,

M.Dolgin

Contact Information:
In case of any questions please do not hesitate to contact us.

Elina Karttunen - _Elina.Karttunen@Iut. fi
Supply Management (SM) (Superior organisation: LUT
School of Business and Management).

Max Dolgin - Maksim.Dolgin@student.|ut.fi

A Double Degree Master's student,

LUT University / University of Twente, Specialisation in
Supply Management & Purchasing.

Jukka Hallikas -
Supply Management (SM) (Superior organisation: LUT
School of Business and Management).
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Appendix 5: A Concise Overview of Online World Cafe with PSM

Experts operating in Talli

Questions

nn.

Answers

Who was in charge of the event's
organisation - primary accountability

It was organised by LUT University (Finland), University
of Twente (Netherlands), and the author of the research,
Maksim Dolgin.

Who assisted in the event's organisation

PERSIST members representing - TU Dortmund, Edge Hill
University, The University of Economics in Bratislava.

When did the event take place?

30th of April, 2020.

What was the event?

Estonia, Tallinn

What kind of World Caf¢ it was?
(virtual, face-to- face, other
qualifications, how many tables)

Virtual (Online) - arranged with the Zoom video
conferencing tool and break out room settings, 3 tables.

Who were the participants?
a) Amount of participants;
b) Their roles & background.

In total there were 12 Estonian PSM experts operating in
Estonia.

What were the guestions discussed
during the Online World Cafe session?

Tablel: Which new purchasing roles Industry 4.0 creates?
Table 2: Which new skills are needed for strategic
sourcing?

Table 3: Which new skills are needed for operative
procurement?

What kind of introduction was given
during the Online World Café?

Maksim Dolgin (the author of the research) welcomed
participants, and UT (Professor Holger Schiele) provided a
brief introduction to Industry 4.0 and the World Café
method.

Feedback received from participants

Themes were found very interesting. The World Café¢ ended
a half-hour later than expected.

What could have been improved (if
any)?

Schedule of the event was too tight, so the World Café took
more time than originally scheduled.

What went well?

Participants engaged in active discussion, which was
recorded, analysed, and compared to existing knowledge as
intended.




