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Abstract. The Covid-19 pandemic drives the need for Intelligent Process
Automation (IPA). However, the technology’s adoption for purchasing and sup-
ply management (PSM) is still in the initial stage and has hardly been explored.
Therefore, this empirical multiple case study builds on 19 organizations, including
private and public procurement departments, consultancies, and IPA providers, to
examine the impact of IPA on the PSM function. The findings provide comprehen-
sive insights and reveal suitable operational and strategic application areas as well
as several benefits related to IT systems and data, operational efficiency, process
quality, and employee satisfaction. The study also identifies various technological,
organizational, and environmental challenges that need to be overcome for further
IPA adoption. Therefore, future research directions and managerial implications
are outlined.

1 Introduction

The impact of the Covid-19 pandemic accelerates organizational change and the need
for digital transformation and process automation (Coombs 2020). Due to its interface
and networking function, the procurement department plays a vital role in Industry 4.0-
related projects to enhance corporate performance and competitiveness (Bals et al. 2019).
Buzz words like Procurement 4.0 (Bienhaus and Haddud 2018; Nicoletti 2020) outline
the change of purchasing and supply management (PSM) towards a more strategically
integrated business function.1 Nevertheless, the crucial digital transformation of PSM
often lags behind other business functions (Allal-Chérif et al. 2021; Hartley and Sawaya
2019). Although repetitive and low-value-adding processes based on structured data are
increasingly being automated through e-procurement systems and the emerging Robotic
Process Automation (RPA) technology, manual activities still dominate the purchasers’

1 This paper uses the terms purchasing, procurement, and PSM interchangeably and refers to
them as operational and strategic activities of private and public organizations “to ensure that
the goods and services they need from their suppliers are available at the right time, in the right
place, of the right quality, and at acceptable cost” (van Raaij 2016, p. 13).
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work routines.Most procurement tasks involve unstructured data, which challenges RPA
and e-procurement systems (Nicoletti 2020; Schoenherr 2019).2

To overcome the shortcomings of RPA and enhance its capabilities and application
areas, software providers increasingly integrate RPA with artificial intelligence (AI)
(Mohanty and Vyas 2018; Syed et al. 2020). Following a recent leading AI conference’s
nomenclature, this paper refers to that advanced form as Intelligent Process Automation
(IPA) (Chakraborti et al. 2020; Taulli 2020; Zhang 2019). IPA’s market volume was
valued at 10 billion USD in 2020 and is expected to grow with a compound annual
growth rate of more than ten percent due to the impact of Industry 4.0 and the Covid-19
pandemic (Coombs 2020; Markets and Markets 2020). Along this line, procurement
departments in the private sector consider intelligent technologies, like IPA, as core
elements to make full use of their (unstructured) data and automate operational and
strategic processes (Bienhaus and Haddud 2018; Jacobi and Groher 2019; Nicoletti
2020). IPA also receives growing interest from the public sector (Dias et al. 2019;
Markets and Markets 2020). Despite the emerging practical dissemination, scientific
research on IPA is still scarce (Ng et al. 2021; Syed et al. 2020; Viehhauser 2020),
specifically in the context of PSM (Srai and Lorentz 2019). Existing publications (e.g.,
Allal-Chérif et al. 2021; Nicoletti 2020; Teli and Prasad 2018) are either generic or RPA-
centered. They are also limited in their scope (i.e., focusing on benefits while neglecting
challenges) and information base (e.g., interview studies involving private companies
while neglecting public organizations). Therefore, PSM scholars and practitioners from
private and public organizations are in great need of comprehensive and guiding research
that examines the adoption of intelligent technologies and their potentials and challenges
(Srai and Lorentz 2019; Van Hoek et al. 2020; Viale and Zouari 2020). To address this
demand and the limitations of existing publications on IPA, this paper contributes to the
following research questions (RQ):

RQ1: Which procurement processes are suitable for IPA?
RQ2: What are the potential benefits and challenges of IPA adoption?
RQ3: How does IPA influence the future development of PSM?

The paper follows a qualitative multiple case study approach to provide initial,
yet comprehensive, empirical insights on IPA’s impact on the PSM function. Nineteen
semi-structured interviews with experts from private and public procurement organiza-
tions, consultancies, and software vendors were conducted. The study’s contributions for
researchers and practitioners are threefold: Firstly, a classification framework is devel-
oped to provide a common understanding of IPA. Secondly, potential application areas,
benefits, challenges, and developments for procurement are presented. Lastly, the study
points out future research directions and managerial implications to facilitate the further
adoption of IPA in PSM. In that sense, the next chapter provides the relevant background.
In Sect. 3, the applied qualitative research methodology is described, while the results

2 RPA is an umbrella term merging robotics and business process automation. Software licenses,
so called “bots”, mimic human behavior and automate “swivel chair work”, i.e., repetitive, rule-
based, and tedious business processes based on structured data. RPA is non-intelligent (Hofmann
et al. 2020; Syed et al. 2020).
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on the RQs are presented in Sect. 4 and discussed in Sect. 5. The paper concludes with
a summary and outlook.

2 Intelligent Process Automation

Hitherto, academia and practice lack a clear consensus on IPA terminology and com-
ponents. Therefore, the following section provides a common understanding of IPA
by explaining its essential components and characteristics. The proposed framework is
also helpful to grasp the presented results in Sect. 4. Besides, an overview of process
automation in PSM is given in Sect. 2.2.

2.1 IPA Classification Framework

IPA bots are considered a form of “weak AI” as intelligence is applied only to specific
areas. Bots are designed and trained for particular tasks, e.g., to convert data. In contrast
to “strong AI”, IPA bots cannot autonomously solve problems beyond their programmed
parameters (Viehhauser 2020).3 The term IPA is also referred to asCognitive Automation
(e.g., Hofmann et al. 2020; Jacobi and Groher 2019; Taulli 2020; Willcocks 2020) or
Intelligent Automation (e.g., Coombs 2020; Ng et al. 2021). However, it is reasonable to
define IPA systems as the extension of basic, non-intelligent RPA with AI technologies.
Therefore, IPA is part of Cognitive Automation, which in turn belongs to the broader
concept of Cognitive Computing (Viehhauser 2020; Zhang 2019) (see Fig. 1).
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Fig. 1. IPA classification framework

CognitiveComputing is a subset ofAI inspired by the humanmind. It enables human-
like interactions with users, interpretations and analyses of the contextual meanings, and

3 Usually, the term AI is applied “when a machine mimics ‘cognitive’ and other functions
that humans associate with human minds, for example, learning, problem solving, visioning,
prediction and association” (Willcocks 2020).
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autonomous decision-making based on deductions (Gupta et al. 2018). Cognitive Com-
puting platforms comprise various advancedAI technologies, such asMachine Learning,
Natural Language Processing, Natural Language Generation, Big Data Analytics, Deep
Learning and Neural Networks, voice recognition, and automated reasoning (Nicoletti
2020; Viehhauser 2020). IPA systems extend RPA with several of those technologies to
collect data and process information. Data is collected through text, character, and image
recognition. While the first two are considered standard features of basic RPA, image
recognition requires more sophisticated approaches, likeOptical Character Recognition
and Computer Vision (Mohanty and Vyas 2018; Viehhauser 2020). The former allows
for converting unstructured to structured data, e.g., by extracting text from images, scans,
or handwritten documents (Taulli 2020). Computer Vision draws on similarity analysis
and visual conformance to identify, recognize, and categorize digital elements on user
interfaces. Thus, the dependence on accessible underlying data is eliminated, enhancing
the flexibility and application areas of bots (Viehhauser 2020).

For information processing, IPA relies on Machine Learning, Natural Language
Processing, and Natural Language Generation (Mohanty and Vyas 2018; Zhang 2019).
Machine Learning is an algorithm-based subset of AI for data pattern analyses (Hartley
and Sawaya 2019). It is not explicitly programmed but learns and improves automati-
cally to enable targeted predictions, recommendations, error handling, and responses to
changing conditions (Mohanty and Vyas 2018; Taulli 2020). With IPA, Machine Learn-
ing typically refers to “supervised learning” as bots are trainedwith a large set of specific
(historical) data to react to predefined output variables (Viehhauser 2020). Natural Lan-
guage Processing enables the analysis and standardization of the unstructured oral or
written input of conversations through contextual or sentiment analyses (Mohanty and
Vyas 2018; Viehhauser 2020). Natural Language Generation is used to generate text
or speech from that analyzed and structured information. IPA chatbots draw on both
technologies to learn and communicate with customers and employees (Chakraborti
et al. 2020; Gotthardt et al. 2020). Thus, they are applied for conversational processes
based on unstructured data and human interaction (Ng et al. 2021). In contrast to RPA,
IPA chatbots (referred to as “virtual agents”) are applied for both the back-office (i.e.,
employee services and supportive tasks) and the front-office (i.e., customer-facing busi-
nesses and interaction) (Allal-Chérif et al. 2021; Chakraborti et al. 2020; Mohanty and
Vyas 2018).

While IPA and Cognitive Automation are both subsets of Cognitive Computing,
Cognitive Automation goes beyond IPA as it iterates “its own automation approaches
and algorithms for more expansive or more thorough analysis” (Suri et al. 2019).
Thereby, Cognitive Automation uses more sophisticated Deep Learning and Big Data
Analytics approaches based on cognitive domain knowledge (Taulli 2020; Zhang 2019).
Although RPA and IPA are evolving towards Cognitive Automation (Hofmann et al.
2020), advanced cognitive capabilities, like voice or sound recognition and automated
reasoning, are not incorporated yet (Viehhauser 2020).

In sum, IPA systems can be defined as platforms that integrateRPAwith ERP systems
andAI technologies through various interfaces to automate business processes that entail
unstructured data and decision-making. Thereby, self-learning capabilities minimize
the need for human interaction and training (Chakraborti et al. 2020: 219; Viehhauser
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2020; Zhang 2019). In contrast, cognitive or intelligent RPA means that AI is directly
incorporated intoRPA itself and not added by external software via the platformapproach
(e.g., Syed et al. 2020; Teli and Prasad 2018; Viehhauser 2020).

2.2 Process Automation in Purchasing and Supply Management

Even though ERP and e-procurement systems are the backbones for procurement
automation, they are often disparate and insufficient for real-time data exploitation,
interoperability, and flexible decision-making (Hartley and Sawaya 2019; Schoenherr
2019). Therefore, organizations increasingly apply RPA as a bridge solution to automate
manual, tedious, and rule-based processes while updating the essential IT systemswithin
comprehensive projects (Jacobi and Groher 2019; Nicoletti 2020). Although scientific
research on RPA for PSM is still nascent, initial studies show its positive impact, i.e.,
time and cost savings, employee reliefs, efficiency gains, error reduction, and increased
quality of buyer-supplier relationships. RPA is applied in back-office processes to create
purchase orders, support supplier communication, and collect and maintain data (Hart-
ley and Sawaya 2019; Nicoletti 2020; Viale and Zouari 2020). However, RPA requires
standardized workflows, exact programming, and structured data in a predefined format
(Syed et al. 2020). Processing and converting the vast amount of unstructured data within
procurement departments involves more sophisticated AI-based technologies (Allal-
Chérif et al. 2021; Bienhaus and Haddud 2018). Therefore, IPA systems are an integral
part of Procurement 4.0 (Nicoletti 2020; Schoenherr 2019).4

However, many organizations struggle with the required digital readiness (Bienhaus
andHaddud 2018; VanHoek et al. 2020). Thus, the adoption of advanced technologies in
PSM is still nascent, particularly in small and medium-sized enterprises (SME) (Hartley
and Sawaya 2019; Viale and Zouari 2020) and the public sector (Arlbjørn and Freytag
2012; Dias et al. 2019). Similarly, relevant scientific contributions for IPA adoption in
procurement are limited. For example, Teli and Prasad (2018) emphasize the potentials
of RPA and IPA (which they termed as Robotic Cognitive Automation). The publication
examines several suitable application areas in supplier relationship and risk manage-
ment, contract management, and master data management. However, the differentiation
between RPA and IPA is not apparent. Since their interview study involved consultants
only, the authors call for further empirical research covering different organizational
levels and sectors. Hartley and Sawaya (2019) as well as Viale and Zouari (2020) focus
on RPA benefits for procurement. They emphasize the necessity to implement more
sophisticated approaches and investigate respective challenges for the PSM function.
The urgent need to examine the impact of new automation technologies for procure-
ment, including related application areas, benefits, and challenges, is also emphasized
by other authors (Allal-Chérif et al. 2021; Jacobi and Groher 2019; Nicoletti 2020).

4 With Procurement 4.0, intelligent technologies process structured and unstructured data, execute
natural human interactions, and draw deductions. They also automate strategic and recurrent
planning processes like sourcing, supplier segmentation, negotiation, and contract management
(Allal-Chérif et al 2021; Srai and Lorentz 2019).
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3 Research Methodology

The qualitative multiple case study conducted to respond to that urgent research need
contributes to the scarce body of scientific literature on IPA and generates initial yet
rich insights on its impact on the PSM function. The qualitative multiple case study
approach seems feasible as case study research is appropriate for in-depth investigations
and analyses of contemporary phenomena within their real-world context to provide
comprehensive insights and empirical descriptions for theory building (Eisenhardt and
Graebner 2007; Yin 2018). Besides, case study research has already been applied for
RPA and IPA (e.g., Hartley and Sawaya 2019; Viale and Zouari 2020; Viehhauser 2020).
The research process followed the steps proposed by Stuart et al. (2002), i.e., defining
research questions, developing the study design, selecting appropriate cases, collecting
and analyzing the data.

3.1 Study Design and Case Selection

The studydesign draws on a blended inductive-deductive approach to develop new theory
while also examining existing knowledge. The case selection is based on theoretical
sampling to ensure external validity (Eisenhardt and Graebner 2007; Stuart et al. 2002).
It was initiated by a broad search for private and public procurement organizations
and facilitated by personal contacts to the “Association for Supply Chain Management,
Procurement, andLogistics”,which comprises nearly 10,000members inCentral Europe
and fosters the digital transformation of PSM. Suitable organizations for the multiple
case study had to differ in their business fields and sizes and have planned, initial, or
mature RPA and IPA applications.

In sum, 19 organizations were examined (see Table 1), involving six private and six
public procurement departments. One polar case (Priv.F) was included among the pri-
vate organizations to enrich the study’s picture (Eisenhardt and Graebner 2007). Priv.F
refrained from RPA implementation and recently rejected an IPA project. Besides, four
digital procurement consultancies with extensive experience in RPA/IPA projects in
both sectors were involved to yield more comprehensive data. Thereby, two consul-
tancies (Cons.A, C) also provide self-developed RPA/IPA software. Additionally, three
established RPA/IPA providers were included in the study, with Prov.A and Prov.B being
global market leaders (Markets andMarkets 2020). The respective sample sizes are con-
sistent with the literature’s proposals for qualitative case study research (Eisenhardt and
Graebner 2007; Yin 2018). The participants are mainly headquartered in Germany and
operate globally or throughout Europe.

3.2 Data Collection and Analysis

All participants received the research project’s description and privacy statement before-
hand to grant anonymity and build trust (Stuart et al. 2002). The respective informants
were either directly contacted by the author or selected by the organization based on
their job position, knowledge level, and willingness to participate in the study. Then,
19 semi-structured interviews were conducted, each consisting of up to three partici-
pating informants (i.e., 27 informants in total). Whenever possible, multiple informants
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per interview were preferred to diminish potential bias and enhance construct validity,
as they often represented different viewpoints, hierarchical levels, and functional areas
(Eisenhardt and Graebner 2007; Stuart et al. 2002). The semi-structured approach with
open-ended questions (Yin 2018) allowed for flexibility and adjustments regarding the
organization (type, level of RPA/IPA experience) and informants (knowledge, job posi-
tion). All interviews took place in 2020 via telephone or face-to-face meetings and lasted
51 min on average. The informants had an average work experience of 19 years, with a
minimum of four years and a maximum of 31 years.

Based on the research questions, two interview guidelines were developed and
divided into four blocks: (1) opening questions about the organization and informant’s
experience; (2) understanding of terms and concepts (i.e., RPA, IPA, and PSM); (3) the
impact of RPA and IPA on PSM, including application areas, benefits, challenges, and
future developments; and (4) closing remarks. The first guidelinewas used for private and
public organizations as well as consultancies (see Table 2). The second was applied to
RPA/IPA providers due to their more holistic scope and included modified questions, for
example, about integratedAI components and expectations for further technical develop-
ment. While the interviews involved questions on both RPA and IPA, this paper focuses
on the findings related to IPA. All interviews were recorded and transcribed verbatim.
The transcripts were sent to the informants for review to ensure accuracy. Besides, sup-
plementary material was included for data triangulation (Yin 2018), such as field notes,
internal presentations, case documentations, client reports, product specifications, and
the websites of the organizations.

The data analysis followed the principles of a systematic qualitative content anal-
ysis proposed by Mayring (2014) to ensure validity and reliability. The included data
sources were iteratively coded with the software MAXQDA 2020. Firstly, the data were
structured according to main categories, which were deductively elaborated from the
interview guidelines and literature (e.g., the PSM process wheel of van Raaij (2016) to
structure application areas, and the technology-organization-environment (TOE) frame-
work of Tornatzky and Fleischer (1990) to classify challenges). Secondly, a line-by-line
text analysis was conducted to inductively develop related subcategories (e.g., specific
IPA tasks, benefits, and challenges). Anchor samples were assigned to illustrate each
category, and codes were grouped into themes. Then, the themes were contrasted, outlin-
ing similarities and differences. In the ultimate iteration, the final category system was
applied to all collected data and emerged patterns were linked to relevant literature (Stu-
art et al. 2002). In addition, two peers were asked to code half of the interviews with the
applied coding scheme to reduce bias, enhance reliability, and clarify discrepancies. The
study ensures internal construct validity through a combined within-case and cross-case
analysis to generate general impressions and cross-case patterns rather than individual
insights (Mayring 2014; Yin 2018).
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Table 1. Anonymized overview of the 19 participating organizations

Org. Field Number of
employees

Revenues (in
EUR M)

Positions of
informants

Duration (in
min)

Priv.A Automotive >50,000 >1,000 IT Project Manager
Purchasing

25

Priv.B Automotive >50,000 >1,000 Senior Purchasing
Manager, IT
Project Manager
Purchasing

42

Priv.C Automotive >50,000 >1,000 IT Project Manager
Purchasing

50

Priv.D Energy 1,000–50,000 >1,000 2× Senior
Purchasing
Managers

48

Priv.E Engineering 1,000–50,000 >1,000 Senior Purchasing
Manager

29

Priv.F Fashion 1,000–50,000 100–1,000 Senior Purchasing
Manager, IT
Project Manager
Purchasing

70

Publ.A Energy 1,000–50,000 >1,000 Senior Purchasing
Manager, Head of
IT Competence
Center, IT Project
Manager

43

Publ.B Finance 1,000–50,000 >1,000 Head of IT
Competence
Center

58

Publ.C Research 1,000–50,000 >1,000 Head of
Purchasing

51

Publ.D Research 1,000–50,000 100–1,000 Senior Purchasing
Manager

49

Publ.E Research 1,000–50,000 100–1,000 Head of
Purchasing, Senior
Purchasing
Manager

52

Publ.F Research 1,000–50,000 100–1,000 Head of
Purchasing, IT
Project Manager
Purchasing

40

(continued)
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Table 1. (continued)

Org. Field Number of
employees

Revenues (in
EUR M)

Positions of
informants

Duration (in
min)

Cons.A Procurement <1,000 >1,000 Senior IT
Consultant

62

Cons.B Procurement <1,000 <100 Senior IT
Consultant

51

Cons.C Procurement <1,000 <100 Chief Executive
Officer

65

Cons.D Procurement <1,000 <100 Senior IT
Consultant

66

Prov.A RPA/IPA 1,000–50,000 100–1,000 Head of Pre-sales 68

Prov.B RPA/IPA 1,000–50,000 100–1,000 2× Senior IT
Consultants

60

Prov.C RPA/IPA <1,000 <100 Head of Research 43

Priv./Publ.= Private/public procurement dept.; Cons.= Consultancy; Prov.= Software provider.

Table 2. Excerpt of the first interview guideline with IPA-related questions

Category Selected questions

Application areas Which procurement tasks have you already automated/can/could you
imagine automating with IPA? Why? How are they characterized and
prioritized?

Benefits What were/are/would be the motives for your organization to implement
IPA? Which benefits and capabilities of IPA did you realize/do/would you
expect? How is/would the performance impact (be) measured?

Challenges Which challenges and barriers did/do/would you face? How did/do/would
you cope with them? Which lessons did you learn from IPA/similar
projects?

Outlook Which consequences and effects of large-scale IPA implementations do you
see/would you expect, with particular emphasis on PSM processes and
employees? Which IPA-related issues should be addressed with future
research?

4 IPA in Purchasing and Supply Management

This chapter addresses the research questions by presenting the results on IPA’s applica-
tion areas, benefits, challenges, and impact on PSM development. The following section
introduces the providers’ perspective.
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4.1 The RPA/IPA Software Providers’ Perspective

The providers’ overall business goal is to offer an efficient and comprehensive soft-
ware solution for business processes automation. Therefore, enhancing RPA with AI
is regarded as a central objective. Depending on the providers’ individual AI capabili-
ties and strategies, considerable efforts are made to either incorporate AI components
directly into RPA (Prov.A) and/or provide a functional and compatible IPA platform for
third-party software integration (Prov.A, B, C). Although the IPA term differs among
the providers due to unique selling propositions and marketing reasons (Prov.B), they
concurred on the remaining of the umbrella term RPA as the basic and underlying tech-
nology. None of the examined RPA/IPA providers pursues a specialization strategy for
individual branches or business functions, as Prov.A points out: “RPA [and IPA] is about
accessing systems through user interfaces in the same way a human user would do, and
that’s completely universal.”

Currently, the providers develop IPA systems by integrating RPA with the follow-
ing AI components: Image recognition, ML, NLG, and NLP, with the last two being
the primary focus as they enable the reading, processing, and transferring of unstruc-
tured data. IPA is usually more appropriate than RPA as it goes beyond operational
processes and extends the application scope towards more strategic and value-adding
tasks. Consequently, the providers stressed the high applicability and flexibility of IPA,
i.e., there are, theoretically, almost no limits of use. However, they also emphasized that
most AI technologies are still in an initial developmental stage and not yet applicable
on a large scale. Therefore, the decision on how to supplement the IPA system with
what AI feature lies with each customer and depends on the expected benefits (e.g., fea-
sibility, profitability, and user value) and individual technological, organizational, and
environmental conditions.

4.2 Application Areas

IPA adoption is still at a very initial stage among the interviewed private and public pro-
curement organizations. The consultancies and providers substantiated this observation.
All informants agreed on RPA requiring AI upgrades to broaden its application areas.
Thus, RPA experience was considered crucial for IPA implementation. Priv.A, B, C, D
run mature RPA bots and already own initial IPA applications. In contrast, Priv.E and
Publ.C, D, E, F are still on an early RPA level. Hence, they seek RPA experience before
integrating AI features. Publ.A and Publ.B successfully finished initial RPA projects in
the PSM function and currently pursue a broader roll-out and evaluation. Both organi-
zations already plan the introduction of IPA. Priv.F refrained from RPA and IPA due to
bad experiences and an already high degree of process automation through advanced
e-procurement systems. However, the company currently prepares for the adoption of
Machine Learning.
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In sum, the informants named multiple suitable procurement tasks for IPA, which
are structured according to the cyclical PSM process wheel of van Raaij (2016). The pro-
cess wheel comprehensively visualizes the operational, tactical, and strategic activities
of PSM (Bäckstrand et al. 2019). Thereby, the identification of the buying need, pur-
chase order management, order fulfillment, invoice processing/approval, and payment
are considered rather operational activities. Invoices provide inputs for more strategic
and tactical procurement processes, such as sourcing analyses, need specification, sourc-
ing strategy development, supplier selection, and contracting. Signed contracts initiate
the next iteration of the PSM process wheel, i.e., buying need identification (van Raaij
2016). Table 3 responds to the first research question by summarizing procurement tasks
for IPA. Many of them were mentioned by both private and public organizations. To the
date of the interviews, none of the public participants had an IPA system in use. How-
ever, they expressed their ideas and plans for application areas of IPA in PSM, which
mainly comprised strategic application areas related to need specification, tendering,
and contracting.

According to the participants, intelligent bots are mainly applied in the back-office
to scan, digitize, standardize, capture, correlate, compare, and validate the vast amount
of unstructured data (e.g., different supplier templates, structures, and units used for
quotations, orders, and invoices). IPA’s pattern recognition capabilities allow to pre-
dict demands and market trends, anticipate supply chain problems, initiate proactive
approaches, and conduct in-depth spend analyses and supplier evaluations (Priv.B, C;
Cons.A, C). IPA could support the extensive preparation of service descriptions for pub-
lic organizations while ensuring compliance with the procurement law. In the subsequent
tendering process, intelligent bots might recommend suitable tenderers and handle much
of the communication (Publ.C, E).

In line with the efforts of RPA/IPA providers, the focus of recent IPA projects in the
industry is the seamless interaction with internal (Priv.A, B, C, D) and external (Priv.C)
stakeholders. Internally, chatbots are applied for “guided buying”, i.e., they answer
queries of human operators to generate targeted reports and lead the buyer to the ideal
supplier for the desired product (Cons.A). In contrast, Priv.C also deploys IPA for “long-
tail-optimizing” in the front-office to negotiate with suppliers for “C-Class purchases”,
i.e., non-recurring or low-frequent, non-strategic, indirect spends, which account for the
minority of purchase volume but themajority of supplier and item numbers. Since Priv.C
does not maintain an active relationship with those suppliers, the chatbot autonomously
negotiates the contracts. Thereby,Machine Learning is used to define the optimal starting
price as well as the maximal price for contract conclusion. Another bot then generates
the purchase order.
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Table 3. Suitable areas of IPA adoption in procurement, according to the PSM process wheel
(van Raaij 2016)

PSM process Suitable tasks for IPA

Identification of buying need Integrated category and inventory management (i.e.,
continuous real-time monitoring and taking of inventory;
joint forecasting and balancing of supply and demand;
automatic replenishment; monitoring and prediction of
market trends; real-time e-catalog updates based on current
inventory)

Purchase order management Guided buying; generation, verification, categorization, and
intelligent distribution of requests for quotation; digitization,
standardization, and evaluation of responses (e.g., format
and data); optimized purchase order generation, approval,
and sending to suitable suppliers based on real-time indices,
exchange rates, and raw material prices; purchase order
updates

Order fulfillment Planning and status tracking of consignments based on order
numbers; sending of notifications, alerts, and reminders to
operators and suppliers; comparison of the delivery note
with the order; booking of incoming goods

Invoice processing and approval Matching of request for quotation, purchase order, and
invoice; checking, processing, authorization (up to
predefined limits), and posting of invoices; digitization and
standardization of various invoice formats

Payment Payment (up to predefined limits); posting of records and
accounts payables

Sourcing analyses Pattern recognition and classification of transactions with
suppliers (spend analyses); answering queries and
generating reports for supplier evaluation and risk
management (e.g., scoring data to create risk profiles and
potential analyses); KPI tracking and benchmarking

Specification of need Supply market research; product, price, and quality
analyses; preparation of service specifications; interpretation
of procurement law

Sourcing strategy development Standardization of templates for tendering; requesting
information from potential suppliers; regular internet
searches for current information on suppliers (e.g., negative
press releases, difficulties, insolvency)

Supplier selection Comparison of tenderer’s responses; objective sourcing
recommendations based on supply market intelligence and
analyses

(continued)
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Table 3. (continued)

PSM process Suitable tasks for IPA

Contracting Supplier negotiation (e.g., optimized quantities and pricing),
supplier onboarding and communication (e.g., send
evaluation forms, request (legal) documents and quality
certificates, check their validity and highlight discrepancies,
process and answer questions and complaints); reviewing,
creating, and updating contracts and comparison to
best-in-class templates; analyses of contract usage to
negotiate on adjustments, discounts, or penalties

4.3 Benefits

The informants concurred that IPA promises several benefits for PSM regarding IT
systems and data, operational efficiency, process quality, and employee satisfaction.
Table 4 responds to the first part of RQ2 by summarizing the participants’ expected and
experienced IPA benefits. Since most of the participants are yet on an early level with
IPA, quantitative performance measures and concrete data are scarce. The consultancies
and providers pointed out that further potentials might be discovered as many use cases
still need to be explored, realized, and evaluated.

Table 4. Benefits of IPA adoption in procurement

IT systems and data Operational efficiency Process quality Employee satisfaction

Standardization of
unstructured data

Fast data processing
and exchange

Process optimization
and monitoring

Workload reduction to
focus on cognitive tasks

Flexibility Time savings Objectivity Knowledge resource for
decision-making

Scalability Productivity gains Compliance Natural communication

Connectivity Cost savings Accuracy Training and innovation

IT Systems and Data. IPA enables the processing and standardization of vast amounts
of unstructured data and “hidden” information (Cons.C) in procurement (e.g., non-
standardized oral and textual communication, non-machine-readable data like printed
or scanned documents). Thereby, the technology enhances data quality and allows for
flexible reactions to changing input and different supplier-dependent workflows and
exceptions (Priv.C). Since bots are single software licenses, IPA platforms are scalable
to the organization’s current needs. Besides, they show high connectivity to many soft-
ware applications and e-procurement systems and offset their shortcomings (Prov.A,
B). Thus, IPA facilitates supplier integration and enables the complete automation of
entire processes (Cons.C). An IT consultant of Prov.B summarized: “IPA is a platform to
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integrate future [AI] technologies into a business process without having to restructure
the entire organization.”

Operational Efficiency. The high computing power of IPA systems allows for fast data
processing and information exchange. Priv.C noticed substantial time savings. Since
bots can autonomously operate day and night, they enhance efficiency and productivity
and decrease the process cycle and idle times (Priv.A; Publ.A). Cons.B speculated that
IPA, if well-integrated with the supply chain partners, could minimize supply chain
inefficiencies that result from poor demand forecasts, unknown inventory, and delayed
communication. Particularly private procurement organizations face much cost pressure
and, therefore, apply intelligent bots to realize personnel savings (Priv.D;Cons.C). Priv.C
implemented RPA and IPA to insource multiple processes formerly done by the shared
service center and realized cost savings of around 50 external full-time equivalents. IPA
constitutes an adequate alternative for traditional back-end automation depending on the
application areas since IPA’s return-on-investment (ROI) is usually higher (Cons.A, C,
D).

Process Quality. IPA facilitates the data-driven optimization, automation, andmonitor-
ing of procurement processes through pattern recognition and in-depth analyses. Bots
provide objective results based on data instead of subjective feelings, thereby ensuring
regulatory compliance (Publ.A; Cons.A). The informants agreed on a decreasing error
rate as the bots’ learning and experience levels increase, resulting in more appropri-
ate behavior and accurate predictions. Priv.C reported that the quality of the automated
results is at least as good as that of human operators.

Employee Satisfaction. IPA frees up PSM professionals from tedious tasks and allows
for a more valuable utilization of their skills and working time. Priv.A and Cons.C
reported on workload savings of up to 60 percent. Thus, buyers can focus on activities
that require human interaction and advanced cognitive capabilities, e.g., communication
with essential suppliers and strategic sourcing decisions (Priv.B, D; Cons.D). Intelligent
bots support decision-making with targeted analyses and objective recommendations
(Cons.A). IPA can also store and pool the employees’ knowledge (Cons.C). Priv.C,
Publ.B, and Prov.B emphasized that the communication between a well-trained chat-
bot and humans proceeds naturally, which fosters its acceptance. Along this line, the
informants agreed on higher satisfaction of employees and suppliers due to IPA, facili-
tating an innovative corporate culture and momentum for further automation. Affected
employees are trained to handle AI systems and develop, maintain, monitor, and opti-
mize bots (Priv.C, D; Publ.B). Cons.C reported: “[With IPA,] the know-how develops to
higher levels.”

4.4 Challenges

Multiple obstacles impede the nascent adoption of IPA in procurement. The participant’s
expected and experienced technological, organizational, and environmental challenges
are summarized in Table 5, responding to the second part of RQ2. The classification
follows the TOE framework of Tornatzky and Fleischer (1990), which is a widely used
approach to explain the adoption challenges of digital technologies (Kosmol et al. 2019).



The Impact of Intelligent Process Automation on Purchasing and Supply Management 81

Table 5. Challenges of IPAadoption in procurement, according to theTOE framework (Tornatzky
and Fleischer 1990)

Technological challenges Organizational challenges Environmental challenges

Integration in the IT landscape Governance Labor market availability

Requisite standardization and
optimization

Internal communication and
collaboration

Diverse IPA platforms and
providers

Data collection and preparation User resistance Insufficient supplier
readiness

Training of AI algorithms Lack of supportive culture Supply chain risks

Monitoring and maintenance Lack of management support Legal regulations

Security issues Lack of technical expertise

Lack of transparency Deskilling

Restricted capabilities Implementation costs

Technological Challenges. Many participants mentioned complex and disparate IT
landscapes that impede the integration of new technologies. IPA challenges existing IT
infrastructures as it requires more computing power than legacy ERP and e-procurement
systems. Proper IT environments are needed to efficiently identify patterns, process data,
and infer recommendations for decision-making (Prov.B, C). Intelligent bots require
deep IT integration and usually receive their own user profiles and logins. Therefore,
highdata quality and reliability are crucial prerequisites for IPAsince fragmented anddis-
connected information results in higher efforts for data collection and training (Priv.C).
Thus, the comprehensive standardization and optimization of the IT, data, and process
landscape before implementing IPA were key learnings of IPA adopters. The consul-
tancies and providers reported on many procurement departments facing difficulties in
providing a sufficient and comprehensive data pool on which IPA can be trained. That
applies specifically to public organizations due to the high amount of non-recurrent
purchases and frequently changing suppliers (Publ.A; Cons.D). Emphasizing the impor-
tance of the learning phase, the providers warned of excessive expectations since AI
algorithms need a specific time to improve and learn how to separate relevant from
irrelevant data.

Once deployed, intelligent bots require continuous monitoring and maintenance due
to the higher complexity and more sensitive application than standard RPA (Priv.A).
Priv.C and Publ.B pointed out that the proper programming of chatbots, reflecting human
behavior as naturally as possible, is crucial for their acceptance and performance. The
participants also emphasized the necessary security of data and IT systems. Hacker
attacks and potential exposure of employees must be prevented, specifically, if IPA bots
handle confidential andpersonal information (Priv.B;Cons.B).Manipulated trainingdata
could result in bias and severe consequences. Thus, IPA platforms need to be reliable,
auditable, and scalable (Prov.B).
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Although IPA increases data transparency, the underlying AI algorithms are consid-
ered “black boxes” and lack transparency (Priv.A). Despite considerable efforts under-
taken by research and software providers, the still insufficient maturity of relevant AI
components currently restricts IPA application areas to rather predictable and routine
tasks (Priv.A, C; Cons.D). Besides, a zero-error rate is not yet realizable as the results
are based on probabilities (Prov.B). Particularly public organizations raised concerns on
IPA’s applicability due to the complex nature of their procurement processes, e.g., the
high number of indirect spend and human interactions (Publ.C, D, E). Priv.A pointed
out: “The [IPA] algorithms are already good, but not mature yet. Currently, I wouldn’t
rely on the results.”

Organizational Challenges. Governance poses a critical issue for the trust and reli-
ability of IPA. The informants found it challenging to establish control mechanisms,
define clear responsibilities and rules, detail the human-bot communication, and deter-
mine the bot’s scope of autonomy and decision-making. The importance of adequate
communication and change management for IPA projects was strongly emphasized to
yield intra-organizational synergies, prevent excessive expectations, and diminish user
resistances (Priv.B; Publ.B). Besides, the issue of job loss anxiety should not be under-
estimated, particularly with intelligent bots capable of automating the more complex
and creative tasks of employees (Cons.A, C).

The lack of supportive culture, specifically in public organizations, was also consid-
ered an impediment for IPA initiatives (Publ.C, F). Some participants experienced exces-
sive bureaucracy and powerful yet obstinate works councils, resulting in high and tedious
efforts for documentation, justification, and implementation (Priv.D; Publ.A; Cons.A).
Therefore, rigid organizational structures need to become more agile, providing time
and budget capacities to realize essential IT projects.

It was also reported on lacking strategies and readiness for the digital transforma-
tion of PSM (Cons.B; Publ.D). Thus, IPA adoption suffers from poor sponsorship and
guidance of the top management. Furthermore, skills required for Procurement 4.0 (e.g.,
technical and analytical capabilities, holistic and open-minded thinking) are yet to be
developed through training (Priv.E, F; Cons.A). In contrast, the concern of potential
deskilling was raised (Cons.D). With IPA, employees could be tempted to rely exces-
sively on the bot’s recommendations instead of using their minds. Therefore, profes-
sionals need further training to evaluate IPA’s outcome critically and to prevent the loss
of their creative and judgment capabilities.

Considerable implementation costs constitute another crucial adoption barrier
(Priv.E, F). The ROI of IPA is much lower than for RPA due to the more complicated and
deeper IT integration, higher initial investments, and license costs (Cons.A, C; Prov.A).
That also includes higher costs for bot onboarding and maintenance. Cons.C and Prov.C
speculated that those expenses could impede the adoption at SMEs. The polar case orga-
nization Priv.F terminated an initial IPA project due to the high costs for implementation
and training as well as lacking capabilities and performance of IPA. Priv.E explained:
“With RPA, we’re talking about 50,000 Euros per process. With AI, we’re talking about
a factor of ten.”
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Environmental Challenges. Since most interviewed organizations seek the implemen-
tation and upscaling of AI technologies, qualified experts for such projects pose a scarce
resource. Due to the rigid hierarchies and salary structures, public organizations struggle
to find skilled employees (Publ.C, D, E, F). Another challenge is the growing variety
of IPA providers and platforms, each with different functionalities and license mod-
els. Therefore, the crucial in-depth analysis of suitable partners and systems is very
time-consuming (Priv.A, C; Cons.B). AI also dehumanizes buyer-supplier relationships
(Priv.C). While Priv.C and Cons.C stated that the suppliers’ collaboration and digi-
tal readiness are neglectable for IPA, their importance was strongly emphasized by
Cons.A, B, D since lacking supplier readiness impedes the adoption of new technologies
within the supply chain. Faulty and untuned bots could cause severe consequences, e.g.,
distribution delays and supply shortages due to incorrect purchase orders or payments.

Legal regulations, specifically national and transnational procurement law, constitute
a substantial challenge for public organizations. They do not necessarily maintain strong
buyer-supplier relationships due to themandatory objective tendering ofmost purchases.
Therefore, the restrictive rules could impede an optimization mindset and limit the
scope for action (Publ.B, C, E). Thus, bots need continuous and extensive training on
interpreting different legal regulations to ensure high compliance when they are applied
in public tendering processes. Cons.A summarized: “Process automation is always a
sensitive topic, especially in the public sector.”

4.5 Impact on the Future Development of Procurement

Providing implications for future research and responding to the third research question,
the mentioned impacts of IPA adoption on the future development of procurement can
be classified into three major issues: the technology, PSM function, and PSM employees.

Technology. The participants concurred on the importance of the flexible IPA platform
approach and profound RPA experience for successful projects. RPA will remain cheap
andmore applicable for specific rule-based and structured procurement tasks. Therefore,
IPA and RPA often go hand in hand (Priv.A; Publ.B; Cons.C; Prov.B): IPA can structure
and standardize data before passing to an RPA bot. In contrast, AI technologies can
be applied to the RPA output to conduct more in-depth analyses, pattern recognition,
predictions, and decision-making (Priv.C; Cons.A). Due to the high complexity of IPA,
the consultancies and providers recommended organizations not to develop their own
solutions and reported on negative experiences of respective customers. Indeed, all IPA
adopters rely on external software platforms and support. However, building internal
know-how to develop, deploy, and maintain intelligent bots was strongly emphasized
and regarded as a vital prerequisite for further adoption (Priv.A, C; Publ.A, B). Besides,
voice recognition and deep learning are highly desired capabilities (Priv.D; Cons.C,
D). Although most participants considered AI components crucial for achieving a high
degree of process automation in procurement, the experts of the polar case organiza-
tion Priv.F stated: “AI would have only made sense if we had pursued a large-scale
implementation to save people. But that wasn’t the case.”
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PSM Function. Many interviewed purchasing managers drive their organizations’ dig-
ital transformation. The informants concurred that procurement departments need to
become more agile and provide a sufficient data pool for IPA training by restructur-
ing and standardizing their workflows. Besides, highly digitized departments within the
same enterprise, innovative start-up companies or suppliers, and specialized fairs provide
suitable possibilities for mutual exchange and learning (Priv.B; Publ.B). All informants
agreed on IPA accelerating the ongoing change of the PSM function towards an increased
strategic focus. Operational activities will be decreasing and performed by bots and other
intelligent systems. In return, the communication andquality of internal and external rela-
tionships will become more relevant, e.g., due to supplier integration. Cons.B claimed:
“In my opinion, operational purchasing and buyers will definitely disappear.”

PSM Employees. Although process automation naturally evokes employee anxieties,
the informants reported that most PSM professionals are open-minded towards IPA
and give higher weight to the resulting workload relief than corresponding fears and
reservations. In light of the upcoming demographical change, digital transformation and
automation are vital to enhance the organization’s attractiveness and recruit necessary
experts (Priv.D, E; Publ.A, C, D). However, IPA adoption should go hand in hand with
holistic change management, involving affected employees as future buyers need an
adjusted skill set, e.g., profound abilities related to IT, automation, analyses, commu-
nication, and strategic thinking (Cons.B, C). Therefore, procurement departments must
undertake high training, coaching, and reskilling efforts, resulting in new job profiles
(Priv.A, C; Cons.A) and potentially higher salary grouping of the employees (Publ.D,
E). Priv.C and Publ.B emphasized the allocation of responsibilities to facilitate seam-
less human-bot collaboration. Finally, the experts of Priv.D disagreed with Cons.B’s
statement: “We don’t think that an operational buyer is completely replaceable with AI.”

5 Discussion

Since this study is among the first that qualitatively examines IPA adoption in procure-
ment, it provides initial yet profound insights into suitable application areas, related
benefits and challenges, and IPA’s impact on the future development of the PSM dis-
cipline. In the following, the findings are discussed with relevant literature to outline
theoretical and managerial implications. Thereby, future research directions and prac-
tical recommendations are deduced to facilitate the still-nascent adoption of IPA in
procurement. Moreover, the study’s limitations are explained.

5.1 Theoretical Implications

The results outline the increasing impact of IPA on the PSM function and indicate its
value potentials, thereby substantiating and enriching the rather general findings of the
limited IPA research in purchasing (Allal-Chérif et al. 2021; Nicoletti 2020; Teli and
Prasad 2018). It was found that most of the discovered benefits and challenges of IPA
for PSM also apply to other business functions like accounting or auditing (Gotthardt
et al. 2020; Zhang 2019).
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This study complements and extends prior work by presenting novel application
areas and emphasizing previously neglected aspects of IPA, such as IT integration,
restricted capabilities, lack of supportive culture and technical expertise, implementation
costs, legal regulations, and supplier issues. However, the findings also deviate from
the literature in specific points. Thereby, aspects that might not be mentioned do not
necessarily imply irrelevance but indicate that other factors might be more relevant
to the participants. In the study, for example, the cost-saving potentials of IPA were
predominantly related to personnel savings. Beyond that, IPA also decreases the costs
for transactions and maverick buying due to a higher spending control and improved
sourcing (Allal-Chérif et al. 2021; Nicoletti 2020). Furthermore, the experts highlighted
substantial training efforts of employees, while IPA can also decrease the training need
on legacy e-procurement systems and applications (Nicoletti 2020). Most informants
neglected the “black box problem” of IPA’s underlying AI algorithms. However, this
essential issue should be addressed by developing transparent and interpretable models
(Gotthardt et al. 2020).

The participants require more detailed guidance for IPA implementation in PSM and
transition from RPA than currently provided by the literature. Therefore, corresponding
to RQ3, future conceptional and empirical research should build on the technical, orga-
nizational, and environmental challenges identified in this study and provide answers to
urgent questions of the informants, such as: How to implement and upscale RPA and
IPA in PSM?Which platforms, license models, and sourcing options are appropriate for
which contexts? How to build know-how and realize the knowledge transfer from pri-
vate to public procurement? How to identify and select suitable processes and measure
the performance impact? How to increase the transparency of IPA procedures? When
to trust a bot and allow for autonomous decisions? What type of human-bot or bot-bot
collaboration is appropriate, and which capabilities of humans and bots are required?
How to develop and communicate an appropriate digital transformation strategy for
PSM? How to facilitate IPA adoption on both sides of the buyer-supplier dyad? How to
establish and maintain good buyer-supplier relationships with IPA? How to attract and
retain qualified experts with IT and AI skills for procurement departments, particularly
in the public sector?

5.2 Managerial Implications

The study findings can serve as reference points for managers in the private and public
sector to facilitate IPA adoption in procurement and identify initial application areas.
While the technology promises high potentials, the results indicate that the related tech-
nological, organizational, and environmental challenges should be tackled first. The
often lacking digital readiness of procurement departments impedes IPA adoption, par-
ticularly in the public sector (Hartley and Sawaya 2019; Kosmol et al. 2019). However,
as a central and vital business function, purchasing needs to foster the digital transfor-
mation and become more internally integrated and strategically focused since isolated
AI initiatives quickly fizzle out (Allal-Chérif et al. 2021; Bienhaus and Haddud 2018).
Besides, AI dehumanizes buyer-supplier relationships (Allal-Chérif et al. 2021; Bals
et al. 2019; Kosmol et al. 2019). While the positive and forward-looking attitude of
the participants’ employees reflects the prevailing scientific discourse (e.g., Van Looy
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2020; Willcocks 2020; Zhang 2019), low-skilled workers could find it challenging to
compete with intelligent bots and, thus, resist the fundamental digital transformation.
Therefore, procurement department managers should consider the changing skill sets
and job profiles of future buyers and increase the awareness for Procurement 4.0 among
their employees and supply chain partners. In addition, the top-level management has
to enhance digital readiness by developing a targeted PSM digitalization strategy that
includes IPA.

Although the providers stressed the high applicability and flexibility of IPA, intel-
ligent bots are still restricted to rather repetitive, non-creative, and not-knowledge-
intensive processes.Workflows that require contextual decisions or social activities based
on human interaction and empathy (e.g., for motivating or convincing) are currently less
suitable for IPA (Van Looy 2020). Therefore, software providers need to enhance the
capabilities. At the same time, organizations should provide the prerequisites for IPA
adoption by standardizing complex IT landscapes and workflows and ensuring high data
quality and reliability.

Before introducing the technology, organizations should conduct profound cost-
benefit calculations and provider analyses since the high implementation costs pose a
considerable challenge (Chakraborti et al. 2020; Gotthardt et al. 2020; Zhang 2019).
Therefore, RPA can be a cheap and sufficient alternative for specific tasks and an initial
step for large-scale process automation. However, training efforts for employees as
well as the comprehensive and reliable data pools required for the efficient learning of
intelligent bots, should not be underestimated. Therefore, holistic change management
guides the adoption of IPA, dissipating employee resistances and preventing excessive
expectations.

Furthermore, decision-makers should expand the scope of IPA projects on other
departments and the supply network to drive joint initiatives. The co-evolution of the
buyer-supplier dyad fosters the digital readiness and implementation of intelligent tech-
nologies for procurement (Kosmol et al. 2019). When preparing IPA projects and
bot deployment, particularly public organizations need to consider procurement law
and legal regulations regarding AI integration. Finally, organizations should invest in
enhancing their attractiveness to recruit and retain qualified experts early on.

5.3 Limitations of the Study

Despite the applied methodological rigor, this empirical paper is subject to some
limitations that need to be considered when interpreting the findings.

Firstly, as a qualitative interview study, the number and variety of the examined
organizations are restricted. Although the chosen approach yielded rich primary and
secondary data, particularly from providers and consultancies (e.g., client reports), the
results mainly build on large organizations headquartered in Europe. However, IPA
adoption is expected to grow also in emerging countries and SMEs (Markets andMarkets
2020). Thus, future studies should involve organizations from different geographical
locations (e.g., North America, Asia), branches, and sizes.

Secondly, although the inclusion of informants from various hierarchical levels and
domains enriched the debate, interviews with more than one expert could suffer from
a potential bias as informants might not speak freely or could be tempted to just agree
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with another opinion. Therefore, more objective, quantitative approaches could confirm,
complement, or disprove the presented findings.

Finally, IPA adoption is still in its infancy in most examined procurement organi-
zations, particularly in public ones. Therefore, this study seeks to provide practitioners
and scholars with initial empirical insights on application areas, benefits, and challenges
to successfully start and conduct an IPA initiative. However, future research should go
beyond and also tackle issues related to the upscaling of IPA and AI technologies that
still lack profound practical experiences and theoretical underpinning (Chakraborti et al.
2020; Gotthardt et al. 2020). For example, potential synergies and interrelations with
other business functions and suppliers could be investigated.

6 Conclusion

This pioneering multiple case study contributes to the nascent body of literature by
providing comprehensive insights on the PSM impact of the rapidly disseminating IPA
technology. Nineteen organizations were interviewed, including private and public pro-
curement departments, procurement consultancies, and RPA/IPA software providers.
The implications of this paper could provide a starting point for further research and prac-
tical adoption. IPA facilitates the saving of time and costs as well as thorough decision-
making, prediction, data gathering, preparation, and analysis. Thereby, the technology is
applicable for multiple operational, tactical, and strategic procurement tasks. Organiza-
tions benefit from the increasing level of standardization, operational efficiency, process
quality, and employee satisfaction. However, for more widespread adoption in PSM and
other business functions, IPA needs to overcome various technological, organizational,
and environmental challenges detected by this study. The quote of an IT project manager
of Priv.B summarizes the paper’s essence: “IPA has much potential and will definitely
emerge. The adoption is just a matter of organizational readiness and courage. However,
the movie “Terminator” used to amuse me, but now it just scares me.”
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