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Abstract:  The rapid development of digital technologies can revolutionize industrial 
companies’ operations through the procurement and application of digital solutions following a 
logic of digital servitization. However, industrial customers must refine their internal processes to 
exploit the potential of digital servitization. In this transition, the procurement organization is 
pivotal in orchestrating relationships between its internal functions and suppliers ecosystems. Yet, 
traditional procurement processes are poorly suited to the evaluation and procurement of digital 
servitization offerings, hampering value co-creation between suppliers and customers.  The 
purpose of this study is to investigate how procurement process models can be adapted to address 
the opportunities and challenges of digital servitization for industrial customers. The investigation 
is based on a case-study design, drawing on data collected through in-depth interviews with 
informants from eleven leading customers and eight global suppliers. Based on the data analysis 
following the Gioia methodology, we describe key challenges with the traditional approach and 
identify novel procurement practices to capture value from digitalization. The study’s key 
contribution is to propose a process model for Procurement 4.0, highlighting four phases: 1) 
mapping digital opportunities, 2) selecting digitalization partners, 3) co-developing digital solution 
contracts, and 4) promoting continuous digital innovation. Furthermore, we define three 
overarching principles for procurement 4.0: a) nurture digital ecosystem generativity, b) orchestrate 
cross-functional integration, and c) leverage supplier capabilities through agile co-creation. 
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Managerial relevance statement: The rapid development of digital technologies can 

revolutionize industrial companies’ operations through the procurement and application and of 

digital solutions following a logic of digital servitization. However, industrial customers must 

refine their internal processes to exploit the potential of digital servitization. This study investigates 

how procurement process models can be adapted to address the opportunities and challenges of 

digital servitization. The study highlights three key industrial customer challenges related to 

procuring digital solutions: evaluating value of digital solutions, prioritizing digital investment 

across organizational silos, and incentivizing supplier-driven digital innovation. The study’s key 

contribution is to propose a process model for Procurement 4.0, highlighting four phases: 1) 

mapping digital opportunities, 2) selecting digitalization partners, 3) co-developing digital solution 

contracts, and 4) promoting continuous digital innovation. We pinpoint the key activities and key 

questions for each phase. In addition, we define three overarching principles for procurement 4.0: 

a) nurture digital ecosystem generativity, b) orchestrate cross-functional integration, and c) 

leverage supplier capabilities through agile co-creation. In doing so, we offer managers a new 

procurement logic and a basis for designing a procurement process to source digital solutions. 

 

Keywords: Industry 4.0, Procurement 4.0, digitalization, digital transformation, digital 

servitization, digital solutions, advanced services, business model innovation 
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1. Introduction 

“Digitalization is a transformative force for our industry, and we realize that we cannot do it alone. We need to 

find better ways of working together with our suppliers to drive innovation in the selection, design, and 

implementation of new types of digitalization-enabled offerings. This is a key challenge for procurement, to 

facilitate this collaboration and to find ways of strengthening our competitiveness through supplier contributions.” 

(Chief procurement officer of a mining company) 

Digitalization is a fundamental disruptive force of the fourth industrial revolution (Industry 4.0) 

that is revolutionizing the way business is conducted in industrial value chains [1]–[3]. In this new 

age, industry is becoming increasingly “smart” by using the Internet of Things (IoT), intensive data 

exchange, and predictive analytics [4]. However, the definition of digitalization extends beyond 

technological applications. Specifically, digitalization is “the use of digital technologies to innovate 

a business model and provide new revenue streams and value-producing opportunities in industrial 

ecosystems” [5] (p. 6). While this transformation is often discussed from the supplier side in terms 

of business model innovation through digitally enabled products and services, the shift is equally 

important for their industrial customers who will use these offerings in their operations [6], [7]. 

The opportunities for industrial customers are vast; automation and optimization of processes can 

improve productivity and profitability by saving costs, accelerating production, and reducing 

errors, while providing environmental and safety advantages [5], [8]–[10]. To exploit these 

benefits, industrial customers must develop their capacity to acquire and seamlessly implement 

digital solutions such as fleet and site management and digital platforms. However, there is 

increasing evidence that large-scale digital solutions procurement by industrial customers is 

lagging in uptake, and existing examples often fail to realize their promised potential [11]. 

Thus, there is a need to further understand the challenges and to enable practices for the  

procurement of digital solutions [6]. In actual fact, it is increasingly clear that customers’ 
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procurement organizations are pivotal in orchestrating relationships between their internal 

functions and suppliers to ensure the creation and capture of value from digital offerings for 

themselves and their ecosystem of suppliers. However, this is not easy because procuring digital 

solutions requires a radical shift in customers’ business and procurement logics. For example, 

digital solutions are more intangible and uncertain and may require alternate ways of designing, 

customizing, evaluating, and implementing such offerings within the supplier–customer 

relationship [12]. Indeed, many suppliers now offer complex digitally enabled product-service-

software systems targeting customer outcomes [13], [14]. Similarly, data-driven artificial 

intelligence solutions use operational data mining and analytics to suggest how best to optimize 

the use of not only single pieces of equipment but also entire fleets and production lines [5], [15]. 

These new trends in suppliers’ offerings have been described as digital servitization, which refers 

to “[t]he transition to smart product-service-software systems that enable value creation and capture 

through monitoring, control, optimization, or autonomous function” [13]. Thus, fostering and 

exploiting digital service offerings require novel processes to procure new types of offering and to 

define how value is created, delivered, and captured by suppliers and customers [16], [17] in a way 

that departs from the standard procurement process [18]. 

We argue that traditional transactional procurement models act as an increasing constraint on 

procuring complex product-service-software systems [6], [13]. The alternative is to create new 

processes for procurement (Procurement 4.0) that can better support the agile, relational orientation 

needed to support the digital transformation of industrial companies. Building on emergent 

industrial discussions [19]–[21], we define Procurement 4.0 as a procurement approach to optimize 

supply chain efficiency, agility, and innovation through digitalization by focusing on strategically 

orchestrating relationships between various internal functions and suppliers ecosystems. This 

definition acknowledges the strategic role of procurement in digitalization by driving new value 
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propositions from suppliers, meeting new business needs in internal functions and, more 

importantly, seeking the integration of data across internal functions and the industrial ecosystem 

[19]. However, several knowledge gaps remain concerning how industrial customer organizations 

can successfully transform their procurement practices to earn benefits from digital servitization.   

First, there is a need to understand the challenges of procurement in digital servitization. 

Indeed, procuring digital solutions requires a radical shift in customers’ business and procurement 

logics, shifting from a capital expenditures (CAPEX) model that focuses on procuring physical 

assets to an operating expenses (OPEX) model focusing on services and solutions [22], [23]. This 

necessitates a new relational perspective with key suppliers [6], [10], and the standard procurement 

process [24] is not well suited to these new types of offering [12]. Accordingly, many companies 

struggle with key procurement-related activities such as designing specifications, customizing 

solutions, and evaluating intangible digital solutions [11]. However, we currently lack insights into 

the new challenges related to implementing Procurement 4.0 practices. For example, many 

industrial customers struggle with evaluating and procuring digital solutions consisting not only of 

products or services but a guarantee that customers will achieve a certain outcome [11], [14]. Yet, 

we lack in-depth insights into the nature of these challenges relating to internal organizations, 

processes, and evaluation procedures. Thus, we seek to identify the key Procurement-4.0-related 

challenges facing digital servitization. 

Second, there is a need to understand how industrial customers can structure their procurement 

processes to capitalize on digital servitization. Indeed, the transition to Procurement 4.0 is still in 

its infancy [25], and there are no clear guidelines on how industrial customers can transform their 

procurement processes to capture the value of digitalization. More specifically, industry and 

academia lack insights into the key phases and activities for the successful procurement of digital 

solutions. Indeed, most research has focused on the supplier perspective [5], [16], whereas current 
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knowledge of how customers engage in procuring and implementing digital solutions remains in 

its nascent phase [6]. Consequently, there is a need to further investigate how traditional 

transaction-based procurement models [24], [26] can be adapted by firms to effectively orchestrate 

internal and supplier relationships so that digitalization creates and captures value for themselves 

and their ecosystem of suppliers.  

In targeting these gaps in knowledge, the purpose of this study is to investigate how procurement 

process models can be adapted to address the opportunities and challenges of digital servitization 

for industrial customers. To fulfil this purpose, our study draws on the rich case-study data from 

eleven industrial customers and eight suppliers who are leading adopters of digital servitization in 

their industries. 

Our findings offer several contributions to theory and practice in digital servitization and 

industrial procurement. First, we identify three key industrial customer challenges related to 

procuring digital innovations: evaluating value of digital solutions, prioritizing digital investment 

across organizational silos, and incentivizing supplier-driven digital innovation. Second, we further 

classify the blueprint of a revised four-phase process model for Procurement 4.0 in digital 

servitization, extending the traditional perspective [24]. We detail how the process unfolds over 

four phases: 1) mapping digital opportunities, 2) selecting digitalization partners, 3) co-developing 

digital solution contracts, and 4) promoting continuous digital innovation. Thus, we complement 

existing studies on the procurement process (e.g., [24]) and provide additional contingencies for 

digital servitization (e.g., [6], [27]). Third, we summarize our findings in an overall framework for 

Procurement 4.0, highlighting key overarching principles for capturing business value from digital 

innovation. In doing so, this study unpacks the underlying logics of procurement in the digital era, 

which focuses on nurturing digital ecosystem generativity, orchestrating cross-functional 

integration, and leveraging supplier capabilities through agile co-creation [6], [12]. Finally, the 
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study explores the relational dynamics between the supplier and the customer as they realign their 

value-creation and value-capture perspectives. Here, we underscore the importance of an 

ecosystem perspective, with our findings strongly suggesting that digital servitization extends 

beyond standard dyadic relationships to increasingly involve the procurement of digital solutions 

enabled by an ecosystem of suppliers. 

 

2. Theoretical background 

Our theoretical background builds on literature detailing the evolving and increasingly strategic 

role of procurement function in firms, aiming to leverage supplier’s expertise through procuring 

services rather than products. We further discuss the specific trends underlining the need for 

changing procurement processes to capitalize on digital servitization, as procuring digital solutions 

require a co-creation logic between customer and suppliers. In doing so, we describe the associated 

research gaps motivating us to conduct the present study.  

2.1 The evolving strategic role of procurement for digital servitization  

Since the 1990s, scholars have acknowledged that the role of procurement within firms has 

progressively evolved from an administrative to a strategic function [28]–[30]. With increasing 

competition and the need for specialization, recent decades have seen industrial firms engage in 

outsourcing activities and processes that fall outside their core competencies, enabling access to 

vital capabilities, technologies, and innovations from suppliers. This changed logic became 

increasingly evident as companies leveraged their suppliers’ expertise by procuring advanced 

services rather than easily definable products. There is a clear need to empower procurement 

departments to drive efficiency and innovation from their suppliers ecosystems [31]. The 

increasing dependency on relationships with suppliers, and their growing strategic role [32], has 

emphasized the worth of a procurement function in fostering supplier-driven innovation [30]. 



8 
 

Indeed, procurement is increasingly important for an organization and its partners to reduce costs 

and increase competitiveness and profitability [33]. For example, a well-functioning procurement 

unit can be instrumental in defining optimal stock levels at supplier and buyer warehouses, 

reducing overall capital commitment and price levels, leveraging innovation, or increasing supply 

chain intelligence through buyer–supplier relationships and alliances [24]. 

Indeed, procurement scholars continue to emphasize that the procurement of services is 

conspicuously different from the procurement of products (e.g., [34]–[36]). This is especially true 

of the digital servitization trend, where more and more suppliers move from either the provision of 

products to digital services or the integration of products, services, and software into hybrid 

solutions. However, procurement scholars recognize that insights are lacking on how organizations 

reshape the procurement function to efficiently procure digital solutions. A new procurement 

paradigm needs to be defined if industrial customers are to stay on the competitive edge; they must 

use their procurement function strategically and innovatively to leverage the potential of digital 

servitization [6], [20]. In essence, the task is to redefine procurement processes focusing on value 

rather than costs. Here, supplier ecosystems and their corresponding assets and capabilities need to 

be leveraged with particular emphasis on innovation, value, and strategy [20], [37]. This requires 

automating (or outsourcing) operational activities and focusing on strategic activities and initiatives 

[20], [38], [39]. Accordingly, there is a need to better understand Procurement 4.0 and what may 

likely follow in the next generation, as current research on this issue is still limited. There have 

been a number of attempts in conceptualizing the interaction of procurement and Industry 4.0 in 

literature and whitepapers, especially in the last five years, and different terms have been used. 

Table 1 shows examples of such conceptualizations, which we build on to comprehensively define 

Procurement 4.0 as a procurement approach to optimize supply chain efficiency, agility, and 
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innovation through digitalization by focusing on strategically orchestrating relationships between 

various internal functions and suppliers ecosystems. 

Table 1. Examples of conceptualizations related to Procurement 4.0 

Authors and year Term Conceptualization 

Geissbauer, 
Weissbarth, and 
Wetzstein, 2016 
[19] 

Procurement 
4.0 

It involves the development of new value propositions and integration 
of data across functions and value chains through a proactive use of data 
and introduction of digital processes and tools. It requires the reshaping 
of procurement capabilities to address the challenges and opportunities 
of the digital revolution and meet new business needs. “Not only will 
companies change what they buy… but importantly, they will also 
change the ways in which they buy. The purchasing of services will 
increase dramatically”. 

Hughes and Ertel, 
2016 [20] 

A new 
procurement 
paradigm 

The key task is to achieve maximum value through leveraging 
supplier’s assets, capacities, and capabilities in order to support the 
firm’s innovation and strategy. It requires procurement function to 
automate operational activities to focus on strategic activities (cf. [37]). 

Abidi, Russo, 
Sommerer, and 
Streif, 2018 [21] 

Digital 
procurement 

A user-focused approach to digital transformation, which has 
implications for how changes are designed, implemented, and renewed. 
It requires procurement function to collaborate with business owners 
and IT teams through an agile methodology. 

 

2.2 Why procurement processes need to change in digital servitization 

We argue that industrial customers attempting to capitalize on digital servtization need a 

substantially revised procurement process, following the logic of Procurement 4.0. Indeed, the 

proliferation of digital technologies points to radical changes at the core of business activity and a 

significant transformation of business models based on customer–supplier relationships and how 

they create, deliver, and capture value [6], [12]. These digital business models typically add more 

complex service and software elements to physical products to create customized customer 

solutions [13]. The shift to procuring these more complex types of digital solutions necessitates 

significant changes also in how procurement functions are organized. 

The standard procurement process model is typically described in four linear stages: a) 

assignment specification, b) supplier selection, c) contract implementation, and d) outcome and 
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evaluation [24], [26], [35]. While prior research acknowledges that the level of objectification 

varies at different stages and that complex services require a more dynamic perspective in 

procurement, many contingencies remain unclear. A revised procurement process for digital 

solutions needs to provide an organizational mechanism to coordinate and drive innovation and 

ecosystem cooperation and to integrate digital transformation internally. We argue that shifting to 

procurement of digital solutions demands change in the underlying principles of procurement for 

several reasons.  

First, the output of digital solutions is often produced from the interaction between supplier and 

customer. This necessitates closer engagement with suppliers than simple transactional exchanges 

because the characteristics of digital solutions are such that they cannot be a priori stipulated in 

detail [6], [17]. Rather, they need to be co-created by buyers and suppliers in a more iterative and 

agile way through the procurement process [12], [35]. Accordingly, shifting to services and 

solutions results in a drive to create the trust and transparency needed to ensure long-term success 

in buyer–supplier relationships [6], [40], [41]. For example, suppliers can create higher value by 

being closer to customer’s operations and designing solutions that address the specific pain points 

of the customer. More specifically, suppliers can use data from a fleet of equipment to identify 

areas for improvement in the customer’s ongoing operational processes—for example, optimizing 

equipment and condition-based maintenance [42]. The suppliers ecosystem relationships that are 

required to deliver value are also changing, adding further complexity. For example, new 

governance challenges might arise when new stakeholders, such as cloud computing suppliers, 

become involved in the business and need to interact with existing machine suppliers [22]. 

Therefore, a vital need in the procurement process is the development of governance mechanisms 

and common information infrastructures to create transparency, traceability, and agility in using 
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the increasing amount of information and data required to support the creation of digital solutions 

from suppliers ecosystems [6], [12]. 

 Second, in digital servitization, the role of procurement as a downstream interface between 

internal and external processes needs to increasingly manage co-creation of cutting-edge digital 

solutions in innovative buyer–supplier relationships that promote a long-term perspective [6]. 

Accordingly, the shift to digital solutions often requires new competencies in evaluating offerings 

such as data analysis and software development, which surpass the existing procurement 

approaches and competences of industrial customers [23]. In addition, since the nature of these 

digital solutions is less clear, inputs from multiple organizational actors from development to 

operations are required to ensure appropriate specifications, shared value interpretation, and clear 

strategy for implementation [12]. Yet, many industrial companies have unclear organizational 

processes for procuring digital solutions and face organizational resistance and inertia in seeking 

to move beyond their legacy of procuring mechanical equipment [13].  

Finally, companies face challenges in aligning incentives and contractual details in the 

procurement process. For example, digital solutions or product-service-software systems often 

mean moving from a capital expenditures (CAPEX) model, such as the traditional purchase of 

equipment with add-on repair and maintenance services, to an operating expenses (OPEX) model 

where the customer pays for an outcome—for instance, the amount of material processed by the 

equipment [22], [23]. While this shift in theory aligns incentives to a common goal, it also exposes 

the customer to significant uncertainty and risk, which it needs to manage because it is now 

dependent on the supplier. Some studies suggest that such supply risk can be reduced by focusing 

at an early stage on a more transparent flow of information, trust, and joint warning systems [6]. 

Yet, traditional procurement processes are not well adapted to deal with such contingencies. In 
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contrast, recent research suggests that procurement holds a critical role in adjusting business 

models and contractual agreements to changing conditions over the life of the contract [12], [43].  

To summarize, we argue that the research community’s understanding of procurement of digital 

solutions remains limited. There is a strong need to further untangle the composition of processes 

that are more highly structured so that the procurement of increasingly intangible digital solutions 

can be aptly directed. Research on this remains limited, hence, we seek to address this gap in the 

literature by providing insights into how procurement process models can be adapted to address 

the opportunities and challenges of digital servitization for industrial customers. 

 

3. Methodology 

To understand how the next-generation Procurement 4.0 process for digital servitization is 

organized in industrial manufacturers, we adopted an inductive case-study design [44]. Case studies 

make it possible to mobilize multiple observations on complex relational and organizational 

dynamics [45], [46]. Case-study methodology is also particularly useful in developing inductive 

theory and fine-grained insights into a theoretically novel phenomenon [47], such as how 

procurement process models can be adapted to address the opportunities and challenges of digital 

servitization for industrial customers. The unit of analysis was the procurement process for digital 

solutions, and the focus was on the customer perspective. However, data was collected from a 

comprehensive sample involving both customers and suppliers in order to capture the relational 

perspective, following the suggestion of Tuli et al. [48] and Kamalaldin et al. [6] to collect data 

from both sides (i.e., both customer and supplier views). This approach facilitates a deeper 

understanding and contextual richness of the interactive dynamics within “the search, negotiation, 

contractual, and implementation phases” relevant to procurement in the digital servitization context 

[49] (p. 294). 
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3.1 Case selection and sampling strategy 

Our sample includes Swedish multinational business-to-business (B2B) companies that are active 

in the procurement (customers) or provision (suppliers) of digital solutions. To justify the 

generalizability of our findings, we followed the guidelines of Eisenhardt [50] in selecting cases 

from different industries and product categories. These firms represent diverse industries (e.g., 

mining, forestry, automotive, energy, telecom, manufacturing, and public transport), thus providing 

an opportunity to contrast various perspectives on the industrial procurement process. More 

specifically, three criteria guided our selection of cases. First, a key selection criterion was the 

ability of the companies to vividly describe concrete examples of procuring digital solutions and 

to provide in-depth information on the customer–supplier relationship and its key activities, 

supported by essential documentation and background information. Second, we sought to select 

more innovative (i.e., new to the firm) and complex examples of digital solutions with the aim of 

capturing cases that exemplified more significant shifts in the procurement process. Third, we 

selected companies where we had access to senior executives because of prior research 

cooperation. This made for rich data collection from a comprehensive sample of companies  that 

spanned the perspectives of both customer (eleven companies) and supplier (eight companies) 

across diverse industries and,  hence, enabled us to obtain an unbiased view. This broad range of 

companies and informants helped us to develop a holistic understanding of the procurement 

process, and the rich empirical base provided solid foundations to explore the novel phenomena of 

digital servitization and Procurement 4.0. Table 2 describes the key characteristics of the firms 

studied. 

Table 2. Case companies description 
Company 

pseudonym 
Industry Employees Revenues (SEK 

million)  
Number of 
informants 

CUSTOMERS 
Autocorp Automotive 500 1,000 4 
Enginecorp Engines 4,400 20,800 1 



14 
 

Energycorp Energy and utilities 700 3,000 3 
Forestcorp Forestry 4,100 16,700 6 
Ironcorp Mining 4,100 23,500 5 
Minecorp Mining 5,700 49,500 12 
Powercorp Power generation 4,200 16,000 3 
Transcorp Public transport 7,500 6,500 1 
Truckcorp Automotive 49,300 119,700 3 

Pulpcorp Paper packaging 500 4,000 1 

Zinkcorp Mining 370 2,350 3 

SUPPLIERS 
Constructcorp Construction machinery 14,000 66,500 4 
Equipmentcorp Construction machinery 400 3,300 3 
Harvestcorp Forestry machinery 600 2,600 4 
Machinecorp Industrial machinery 700 2,400 3 
Solutioncorp Control and automation technology 7,800 32,400 11 
Connectcorp Telecommunications equipment 12,700 210,000 3 
Autominecorp High-tech and engineering 41,000 100,000 1 
Rockcorp Construction and mining machinery 13,000 31,000 4 

 

3.2 Data collection 

Data for the present study was gathered primarily through individual, in-depth interviews 

with participants, using a semi-structured interview guide. The unit of analysis was the 

procurement process for the digital service. Data on the procurement process were collected 

retrospectively and inductively, allowing for focused data gathering [51]. During the interviews, 

the respondents were instructed to reflect on the process of procuring digital solutions. For 

example, they were asked to consider questions such as: What are the challenges with procuring 

digital solutions? How does the process of identifying, selecting, designing, and implementing the 

digital solutions unfold? How are different organizational roles involved? What are challenges 

and best practices during specific phases? How did you select digital solutions to create the most 

value? How did you agree on the contractual details and profit sharing? The interview format was 

continuously updated to capture interesting themes as they emerged [52]. Departures from specific 

questions were permitted and the format of the interviews was adapted to allow the pursuit of 

interesting and particularly relevant facets as they emerged [50]. In seeking answers to these 
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overarching questions, informants were encouraged to base their answers not only on the current 

procurement practices but also on their broader experience of procuring digital solutions. Thus, 

empirical comparisons were facilitated. The interviews ranged from one to three hours, with an 

average duration of 80 minutes. 

In total, 75 interviews with informants from 19 companies were conducted (see Table 1 for 

details). Interviewees were identified by snowball sampling where key informants were asked to 

recommend people who played an active role in procurement in different phases. To capture a 

multifaceted view of the process, we interviewed informants from both customers and suppliers 

who had experience of exercising various functions and working in different phases. Examples of 

such positions included chief procurement officer, project manager, business development 

manager, operations managers, key account manager, and digitalization manager.  

In order to avoid respondent bias leading to confusion on cause–effect relationships [51], 

we triangulated our data by applying multiple data collection techniques, including multiple 

interviews and a review of documents [53]. Document studies entailed reviewing company reports, 

agreements, and project documents (e.g., evaluations of key customer problems, internal 

assessments, PowerPoint presentations) in order to validate and to contextualize our respondents’ 

views, thus enabling empirical triangulation. To increase reliability, enhance transparency, and 

create the possibility of replication, a case-study protocol was constructed along with a case-study 

database. The database included case-study notes, documents, and analysis.  

3.3 Data analysis 

Data analysis was based on a thematic analysis approach to identify relevant themes and patterns 

[54]. We followed the Gioa methodology, which allows researchers to identify patterns in a large 

and complex dataset [46], [55]. Moreover, it offers a means to identify links within analytical 



16 
 

themes effectively and accurately. Through a series of iterations and comparisons, it is possible to 

identify themes and overarching dimensions so that an empirically grounded framework can be 

developed. In doing so, we followed a three-step approach similar to that described in the recent 

literature (e.g., [56], [57]). 

The first step centered on an in-depth analysis of raw data (e.g., interview transcripts). This 

analysis focused on reading every interview several times and marking phrases and passages 

related to the overarching research question. By coding the common words, phrases, terms, and 

labels mentioned, it was possible to identify first-order categories of codes, which expressed the 

views of the informants. For example, informant statements such as: “We have to get more concrete 

insights on the operational challenges from our factory level staff to identify innovation 

opportunities” were coded under the label “seek insight from operational lead users to validate and 

refine demand specifications”. This step was facilitated by MAXQDA software. 

The second step of the analysis sought to discover links and patterns within the first-order 

categories. This iterative approach led to the formation of second-order themes that represent 

theoretically distinct concepts created by combining first-order categories. Our analysis identified 

seven second-order themes, which were on a higher level of abstraction compared to the first-order 

categories. In accordance with validity claims in the literature, the themes were further refined 

based on reviewer comments, insights from prior literature, and data from interviews and secondary 

sources such as internal documents, presentations, and newspapers [58]. This step was conducted 

conjointly by the researchers, facilitated by comprehensive discussions. Internal validity tests were 

conducted to ensure greater accuracy within the emergent themes. This was achieved through 

correspondence and follow-up discussions with selected informants. 
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The third step involved the generation of aggregate dimensions that represented an even 

higher level of abstraction in the coding. The aggregate dimensions thus generated were built on 

the first-order categories and second-order themes to present a theoretically and practically 

grounded categorization. From the data, we constructed two aggregate dimensions around which 

our findings revolve: challenges in procurement of digital solutions (section 4.1) and Procurement 

4.0 process for digital servitization (section 4.2). The data structure resulting from the data analysis 

process is presented in Figure 1. 

As a final step, we engaged in theorizing the logic and linkages across aggregate 

dimensions, second-order themes, and first-order categories. Our aim was to synthetize the findings 

into a framework showing how the procurement of digital solutions unfolds and how firms manage 

the process (See Figure 2). 
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Figure 1. Data structure and coding process 

 

PROCUREMENT 
4.0 PROCESS 
FOR DIGITAL 

SERVITIZATION

Mapping 
digital 

opportunities

Apply a digital lens to identify major innovation 
opportunities 

Seek insight from operational lead users to 
validate and refine demand specifications

Involve the supplier network when formulating 
digitalization opportunities 

Selecting 
digitalization 

partners

Evaluate supplier proposals based on long-term 
digital value generation potential

Involve internal experts to ensure alignment with 
the digitalization strategy

Assess suppliers’ digitalization capabilities for 
future value co-creation

Co-developing 
digital solution 

contracts

Negotiate and define analytics-based 
measurement and evaluation criteria

Involve expert end users to customize digital 
solutions

Use an agile approach to manage co-
development of digital solutions

Promoting 
continuous digital 

innovation

Apply digital analytics to measure performance 
and identify future improvements

Involve operational staff in stimulating 
digitalization-driven continuous innovation

Use regular joint meetings to capture, assess, 
and implement digital innovation opportunities

First Order Categories Second Order Themes Aggregate dimensions

CHALLENGES IN 
PROCUREMENT 

OF DIGITAL 
SOLUTIONS

Evaluating value 
of digital 
solutions

Difficulty in formulating supplier specifications for 
future operational digitalization needs

Shift from price-based to value-based supplier 
evaluations

Lack of framework for assessing value in 
suppliers’ digitally enabled offerings

Lacking digital 
investment 

prioritization

Unclear cross-functional roles in the procurement 
of digital solutions

Regulation of tension between open data sharing 
and core knowledge protection

Fragmented internal digitalization initiatives

Incentivizing 
supplier driven 

digital innovation 

Inability to benefit from suppliers’ digitalization 
capabilities

Lack of a governance model to incentivize 
performance and continuous innovation over time

Difficulty in supporting SMEs and new ventures 
as potential key suppliers for digital solutions

Complexity in designing fair payment structures 
for outcome-based solutions

First Order CategoriesSecond Order Themes
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4. Findings 

We sought to understand how a next-generation Procurement 4.0 process for digital servitization 

can be organized for industrial customers. We first identified the challenges the traditional 

procurement approach faced with digital servitization and then mapped how companies coped by 

revising their procurement processes. The following sections present the identified challenges in 

the procurement of digital services (4.1) and outline a next-generation procurement process for 

digital servitization (4.2). 

 
4.1 Challenges in procurement of digital solutions  

Procuring digital solutions, such as site optimization services and autonomous solutions, is a 

novel way of doing business for industrial companies. However, the novelty of the offering makes 

it an uncertain and challenging endeavor for the customer to fully understand the best way to buy 

such an offering. Therefore, identifying and understanding the challenges that are likely to arise in 

the procurement process is a crucial first step for successful implementation of Procurement 4.0 

practices. Based on detailed analysis, we have identified three overarching challenges, which create 

obstacles and add complexity to the customer’s organization when seeking to successfully procure 

digital solutions from progressive suppliers. Informants highlighted the need to develop and 

implement revised procurement processes to manage the new logic of digitalization.  

4.1.1 Evaluating value of digital solutions 

We find that a key challenge for industrial customers is to assess the value of digital services 

and solutions throughout the procurement process. This can be explained by the intangible nature 

of digital solutions and the uncertainty in procuring novel types of offering that are unfamiliar to 

the organization. Indeed, several informants from customer organizations recognized the difficulty 

in formulating supplier specifications for future operational digitalization needs. On the ongoing 
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process of digital transformation, informants remarked that knowing how to specify the digital 

solutions needed now and in the future is a key challenge because both the technology and internal 

needs are rapidly evolving. This challenge is aggravated by the fact that many firms’ procurement 

departments are not digitally savvy and are unfamiliar with, for example, digital business models 

such as site optimization services. For example, a procurement Manager from Zinkcorp remarked:  

“This is a huge challenge to know what we want because the technology and our internal 

knowledge are evolving so rapidly. I find we are often one step behind, and it is difficult to 

choose a supplier then.”  

This challenge is further amplified by the need to move away from the well-known price-based 

supplier evaluation to  the value-based alternative. Since many digital solutions are not comparable, 

the price point becomes less valid and may actually constrain digital innovation. However, value-

based discussions create challenges for which many procurement organizations are ill-prepared in 

their standard practice. A key account manager from Solutioncorp (supplier) described the 

challenge presented by this approach: 

“Procurement organization tends to mainly look at the price differences and the detailing 

of contract obligations. They don’t care about the value of the product or the service that 

we deliver, so it affects digital service negotiations in a bad way.”  

Procurement organization lacks an established framework for the assessment of value in 

suppliers’ digitally enabled offerings. Digital solutions can involve running subscriptions or value-

based cost over time with contingencies. This approach adds to the uncertainty and complexity 

faced by the customer organization and usually results in the rejection of innovative digital 

solutions.  A R&D Manager from Ironcorp described this challenge:  

“I think we are used to buying machines with a high capital expenditure, and then we get 

a service support agreement for three years. I know suppliers want to discuss other business 
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models where they take more responsibility, but this does not align with how we make 

investments in projects, and frankly we don’t know how to evaluate this.”  

4.1.2 Lacking digital investment prioritization across organizational silos  

A second major challenge for industrial customers is the lack of investment prioritization across 

organizational silos. The procurement organization is faced with the need to coordinate cross-

functional roles concerning the purchase of digital solutions. This is because the procurement of 

digital solutions is not the sole responsibility of the procurement department; cross-functional 

inputs are required. Yet, the customer organization often lacks internal alignment in key functions 

such as procurement, R&D, and operations. This misalignment can lead to internal pressures and 

missed opportunities. For example, many suppliers complained that misalignment between the 

procurement and operations departments could prevent deals for advanced digital solutions being 

closed, which had been co-developed with operational end users. For example, a R&D Manager 

from Minceorp remarked:  

“The role of the procurement function is changing. They need to take a more leading role 

toward coordinating needs from other functions. This means they are actively working with 

R&D and operational functions and jointly defining the solution requirements.”  

As digital solutions represent an entirely new form of offering, procurement organization often 

needs to find ways to enable data sharing, while ensuring that the organization’s core knowledge 

is protected. This creates a tense and challenging arrangement between the procurement department 

and other functions including suppliers. A director of mine automation at Minecorp explained:  

“As we see it, we own the data and, of course, the supplier does not like to see it this way… 

If we share our data, it is sensitive information which can impact our stock, but, on the 

other hand, if we don’t, we can’t rely on suppliers to digitalize. Without integrated data 

sets, the value is quite low.”  
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Finally, we found that responsibility to integrate digitalization within the work approach was 

often fragmented. Each unit had its own interpretation of how it should work to gain from 

digitalization. This considerable variation in perceived needs within the organization creates a 

major challenge for procurement activities. An operations manager from Truckcorp described this 

challenge:   

“Everyone is working in their own different corner in digitalization … and I can’t see how 

it can benefit us if it’s this fragmented.”  

 

4.1.3 Incentivizing supplier driven digital innovation  

The final challenge relates to incentivizing supplier-driven digital innovation. We often found 

that the procurement department understood the need to gain from the supplier’s digitalization 

capabilities but often failed in this pursuit. Leading suppliers have a much larger R&D budget to 

drive digital innovation. Therefore, customers must consider how they can best use suppliers’ 

knowledge and skills. Traditional procurement logics pay little attention to co-creation with 

suppliers, yet many informants remarked that close relationships with suppliers were becoming 

increasingly important for digital transformation. A project leader from Energycorp explained its 

importance in these words: 

“What we have historically done is to buy a finished product with a service agreement but, 

in this case [of digitalization], it is impossible to do that… We need to do it together with 

someone; we can never do it ourselves.”  

An added challenge is that digital solutions are not one-time purchase offerings; they often 

require close cooperation between customer and supplier throughout the life of the contract and 

beyond to realize value and bring about improvement. But existing procurement activities lack the 

governance model to incentivize performance and continuous innovation over time. A procurement 
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manager from Minecorp identified the uncertainty in trying to incentivize supplier performance 

over time: 

“I have a feeling that over time the supplier performance will slip; it always tends to do. I 

think it is difficult to keep them on their toes without clear incentives for performance. This 

is a key risk we need to consider.”  

Another challenge with integrating suppler-driven innovation as a part of a new procurement 

strategy was to identify and nurture SMEs and new ventures as potential key suppliers of digital 

solutions. These actors lacked the financial and industrial expertise despite possessing a high level 

of digital competence that was viewed positively but was considered difficult to procure. A 

procurement manager from Minecorp explained: 

“Mining is a very traditional industry, and for new smaller companies to become leading 

suppliers is challenging. But with digitalization, we see that we can’t only rely on large 

product-centric players; we need fast-moving SME suppliers as well.”  

Finally, how to design fair payment structures for advanced digital services with performance 

guarantees was recognized as a problem if aligned incentives were to be assured. For example, an 

IT manager from Ironcorp expressed the difficulty: 

“We have been working with performance-based contracts for a while, but transforming 

performance into concrete value for us is not so easy… What really is the added value, this 

can be hard to define.”  

 

4.2 Procurement 4.0 process for digital servitization 

Our informants indicated that industrial companies are often able to adapt the way they procure 

digital servitization offerings. It is clear that the standard procurement process for simple products 

or services seems not to work for digital solutions. Thus, the traditional procurement process of 
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assignment specification followed by supplier selection, contract negotiation and development, and 

contract implementation [24] needs to be revised. Although few companies have formal processes 

for procuring digital solutions, helpful patterns of successful procurement practices would 

nevertheless seem to be in evidence. We mapped these activities to propose a next-generation 

procurement process (Procurement 4.0). Our suggested process has four phases: 1) mapping digital 

opportunities, 2) selecting digitalization partners, 3) co-developing solution contracts, and 4) 

promoting continuous innovation. Each phase has key activities and raises important questions. In 

the following sections, we detail each phase and its activities, providing examples from the case 

companies. 

 

4.2.1 Phase 1 – Mapping digital opportunities 

Digitalization presents countless opportunities for operational improvements. For customers, 

the motivation for procuring digital innovations is the recognition of a particular need or the 

identification of a specific problem to be solved. The key question in this phase is: How can 

digitalization improve our business? However, selecting the right focus is difficult because of the 

speed of change. Consequently, we found that successful companies mapped digital opportunities 

in order to address key operational needs or problems.  

The results show that it is helpful to apply a digital lens to identify major process innovation 

opportunities when defining requirements. A key is leveraging digital infrastructure and large-scale 

operational data collection to identify potential problem areas. For example, analyzing operational 

data from smart connected machinery can provide insights into opportunities for innovation and 

improvement. Accordingly, the requirements for innovation should be focused on filling a gap 

based on the analysis of facts and information. For instance, data analytics can help with the 

recognition and removal of bottlenecks. A common theme among operations managers was the 
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vision of connecting equipment, installing sensors, collecting data, and analyzing these data more 

effectively to identify improvement opportunities that could involve the ecosystem of suppliers. 

An operations manager at Autocorp expanded on this theme when discussing a supplier’s offerings:  

“I think there is lot of technology now that makes it quite easy to connect sensors and to 

get data from our operational processes .... Actually, the issue now is how we should get 

some value from all this data that we are able to capture.” 

In selecting which digital opportunities to focus on, the procurement department should seek 

insights from operational lead users to validate and refine demand specifications. The operations 

department is responsible for the day-to-day work, so operations employees are best qualified to 

define the problem and specify what the needs are. This process should cover all kinds of 

requirements, including operational efficiency, safety, quality, and performance. A procurement 

manager at Minecorp explained what was needed:  

“Of course, we create the overall blueprint, but [operations] need to create the 

specifications… because we are not experts… this is the key: to involve the stakeholders 

early.”  

For example, in Transportcorp, the purchase of an Internet-of-Things platform directed at 

passengers involved drivers at an early stage. This involvement then led on to a critical feature 

being added to improve the security of Transportcorp’s drivers. 

Sometimes, focusing excessively on internal needs can be misguided in a context of fast-paced 

industry digitalization. All organizations struggle to stay abreast of emerging opportunities, so a 

helpful practice that informants suggested was to involve the ecosystem of suppliers when 

formulating digitalization opportunities. Discussing various options and possible solutions with 

suppliers can help a company brainstorm requirements and reflect on how best to tailor digital 

solutions to the company’s specific needs. This process is especially helpful when repeated with 
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diverse suppliers to obtain alternative perspectives. As a procurement manager at Minecorp 

reasoned:  

“It’s something that we do together in the end; even though the best ideas are coming from 

the supplier, it’s not often that it fits directly into our needs or our process or whatever, so 

it needs to have interactive feedback back and forth.”  

The best ideas often come from combining customer knowledge of operational needs with 

supplier knowledge of technological solutions. For example, a supplier, Solutioncorp, recounted 

successful cases where customers had invited it to participate in creative sessions to identify 

potential process innovation opportunities from digital technologies. These opportunities then 

generated significant efficiency improvements, which led to the development of a completely new 

line of business for these customers. 

 

4.1.2 Phase 2 – Selecting digitalization partners 

Capitalizing on digitalization requires building an ecosystem of strong partnerships around the 

company. Once requirements and opportunities have been defined in the first phase, the purpose 

of the next phase is to find the best partner with whom to develop digital solutions. The key question 

is: Who can best help us digitalize and improve over time? This is a critical phase in evaluating 

supplier offerings—identifying the “bells and whistles” (e.g., overly optimistic promises) and truly 

seeing what value and concrete benefit a supplier’s offerings bring. 

A key activity for the procurement department is to evaluate supplier proposals based on long-

term digital value generation potential rather than immediate or short-term benefits. The decision 

of which supplier to select should be based on facts and current performance data as well as  the 

future outlook for value expansion. The procurement department should select the supplier that can 

not only meet basic requirements but is also eager to continuously improve, to develop the 
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capabilities for continuous innovation, and to demonstrate the financial strength to invest in 

digitalization to drive innovation. Thus, procurement must look beyond the current digital offerings 

of suppliers to consider their trajectory and potential for value accretion in the future. For example, 

informants in the mining industry were hesitant to partner with suppliers whose offerings are 

competitive today but who lag behind on critical investments in future autonomous and electrified 

machines and digital ecosystems. A program manager from Minecorp expressed this concern:  

“It’s critical that whichever investment we make is future proof for the next decade with 

regard to digitalization, Internet of Things, and sustainability.”  

To ensure adaptability, many informants recommended the use of modular and scalable digital 

platforms as an important evaluation criterion. A procurement manager at Minecorp stressed the 

importance of strategic and forward thinking, emphasizing that “the challenge is that, if you [want 

to] have a strategic partnership, it’s to make them continuously improve.” Minecorp decided not to 

select a particular supplier who, although a leader at the time, did not possess a mindset of openness 

and a commitment to continuous improvement of their digital offerings. 

Evaluating the most competitive partner amongst suppliers is a challenge for the procurement 

department. To help with this decision, the selection process should involve internal experts who 

can ensure alignment with the digitalization strategy. Partner selection should be based on objective 

business criteria for digitalization, developed jointly by the procurement and operations teams so 

that goals are positively aligned. For example, Forestcorp had a key priority of reducing operational 

costs through digitalization. The key for the firm was to balance short-term cost reductions with 

developing long-term knowledge and digital capabilities to ensure continuous improvement and 

cost saving over time. This approach pushed supplier selection toward criteria such as the total cost 

of ownership rather than the purchase price. An operations manager at Forestcorp clarified the 
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importance of aligning the approach with the digitalization strategy to ensure that resources are 

allocated wisely:  

“We are making a lot of investments in our own digital system and, of course, to realize the 

benefits, we need to ensure that the supplier’s contribution can be integrated in some form.” 

The procurement and operations departments should jointly assess suppliers’ digitalization 

capabilities for future value co-creation. It is critical to assess the supplier’s qualities in terms of 

customer-relationship management, the broader ecosystem of partners, and the necessary 

digitalization expertise. Supplier assessment may be based on the company’s own experience or 

on the supplier’s reputation in the marketplace. For example, Minecorp described how the decision 

to procure a new fleet of mine trucks had ultimately hinged on the supplier’s openness and 

willingness to co-create value for the digital platform. A supplier’s record of successful reference 

cases in co-creating customized digital solutions with customers can also offer a sound basis for 

cooperation. Powercorp cited the example of assessing suppliers’ capabilities using a “tech-day” 

event arranged by one supplier. At this event, the end users of Powercorp and the procurement 

personnel directly interacted with the supplier, discussed opportunities, and evaluated the potential 

gains the supplier could bring to the company. This kind of professional interaction can determine 

the digital capabilities and co-creation skills that the supplier has to offer. 

4.2.3 Phase 3 – Co-developing digital solution contracts 

Digital solutions often entail a new supplier business model that requires careful attention from 

both sides to fully understand the implications for the business relationship. After the supplier has 

been selected, the details of the contract are negotiated between the customer and the supplier. The 

aim is to reach mutual agreement on feasible solutions, terms, conditions, and roles, and to establish 

the basis for the partnership in terms of guidelines and ways to jointly solve problems. The key 

question in this phase is: How can we create profitable solutions for both partners? A major 
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concern is to ensure that the contract is flexible enough to adapt to change. Accordingly, the 

contract should allow for the incorporation of new priorities and opportunities that may arise in the 

future and potentially create greater value from digitalization.  

The contract should also define how success is to be measured in order to evaluate supplier 

performance during implementation. Evaluating success, however, would not be possible without 

the necessary facts and data. Consequently, there is a need to negotiate and define analytics-based 

measurement and evaluation criteria. Such criteria facilitate a data-driven evaluation of 

performance during contract implementation and may be used to incentivize suppliers to focus on 

customer outcomes. Indeed, well-designed data analytics enable continuous improvement and 

promote ideas for further digital innovation. A procurement manager at Zinkcorp reiterated this 

point:  

“We are increasingly focusing on setting up contracts that incentivize the supplier to use 

insights from data and analytics to continuously support us in improving our processes.”  

Hence, the parties should agree on how data are collected, analyzed, and used for improvements. 

For example, the installation of load-weighing solutions in trucks provides vital inputs on how 

many tons have been transported and whether the solution has achieved the agreed performance. 

A key element in such a solution is that both supplier and customer are actively engaged in using 

the collected data to optimize operations by identifying bottlenecks and issues that can be addressed 

over the life of the contract. 

Again, it is critical to involve expert end users to customize digital solutions because these users 

have the know-how on operations and associated risks. Involving expert users helps address all 

relevant issues in the contract and develop a better idea of how to align the various operational 

processes and roles between firms. A procurement manager at Minecorp explained why 

contributions by knowledgeable end users are so important in this phase:  
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“When you start negotiating, you must have done your homework in advance, so you 

understand what you are buying.”  

This sentiment highlights the importance of involving end users and internal customers in 

contract customization. For example, when Minecorp negotiated a contract for a new digital 

solution with a supplier, skilled and experienced people were deployed working on-site in the 

mines. Consequently, before the contract was signed, mine operations staff tested the technology, 

gave technical feedback to the supplier, and documented expectations that would help the digital 

solution succeed. 

One useful practice is to develop agility in managing the customization and co-development of 

digital solutions. An agile approach involves embracing change through constant iteration and 

refinement of digital solutions, based on inputs from various firm actors. This is especially 

important in the contract co-development phase. Informants suggested that co-development should 

use a value-driven approach that embraces change, even if late in the solution development stage. 

A business development manager at Energycorp stressed the value of this approach:  

“I think the open approach between us focusing on identifying what value we can create 

and defining the solutions together has been very helpful.”  

For example, when developing a digital platform, employees from Equipmentcorp explained 

that they had used an agile approach to manage the project with their customers. Initially, certain 

functionalities had been included in the platform but Equipmentcorp continued to develop them in 

cooperation with the customer, opening up new opportunities for improvement. This agile approach 

is worth enforcing by the customer when co-developing a solution with the partner.  

4.2.4 Phase 4 – Promoting continuous digital innovation 

A common mistake is to focus excessively on the signing of the contract as a “done deal” and 

to underestimate the importance of paying due regard to the actual operation of the contract. In 
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reality, once the solution contract is finalized and all details have been settled, implementation and 

real value generation can take place. The key question in this phase is: How can we ensure a 

profitable partnership throughout the contract? The implementation stage should be a learning 

experience in which both parties continue to evaluate and improve in order to leverage the rapidly 

expanding value of digitalization. Ideal contract implementation should be flexible enough to 

encourage and reward innovation, creating a win-win situation.  

Continuous evaluation and improvement, however, can only be achieved with relevant data. 

Therefore, applying digital analytics to measure performance and identify future ecosystem 

potential is necessary. Smart, connected machinery and associated platforms for data analytics can 

greatly support contract managers in evaluating the supplier’s implementation of the contract but 

may also help identify future ecosystem collaboration opportunities. For example, it is important 

to keep reviewing the key performance indicators (KPIs) and revising them when necessary to 

ensure continuous innovation and improvement. This may also uncover areas where additional 

suppliers or independents software vendors from the ecosystem could become involved to expand 

the value of digital solutions. More importantly, expanding the value of digital solutions over the 

long term should build on a generative logic where additional value could be unlocked by engaging 

with the broader ecosystem. For example, an IT manager at Zinkcorp spoke positively of the 

exponential value that could be unlocked through digital solution investments: 

“We need to invest in these digital solutions and monitor the data for ongoing 

improvements of our processes. But, I think the true value is over time once we start to have 

larger data sets and can explore these more openly with AI and analytics. New partnerships 

between solution providers and additional partners can be involved to offer radical and 

unexpected areas for operational improvement.”  
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Pulpcorp gave the example of how data generated from Solutioncorp’s motors combined with 

AI functionalities helped to optimize operations, ensuring that each motor was used and maintained 

optimally. These data insights could also be leveraged to optimize the performance of the 

equipment that the motor is running.  

While the procurement department oversees the evaluation of contract implementation, the 

operations department handles the day-to-day, on-site monitoring and use of the digital solutions. 

Consequently, it is necessary to involve operational staff in stimulating continuous innovation 

driven by digitalization. This involvement should be based on daily reviews and assessments of 

contract implementation. An operations manager at Minecorp stressed the importance of feedback:  

“We have some skilled people in the mine … and they are very good at giving good feedback 

to suppliers.”  

The manager explained that the firm has a standard reporting procedure that encourages 

operations staff to continually report opportunities for improvement and innovation. The manager 

also confirmed that this process was increasingly important for digital systems that were not yet 

mature. Digital innovation ideas could then be discussed with the technology suppliers based on 

the operational experience of using existing technologies. 

To ensure that ideas for improvement are not lost, it is important to use regular joint meetings 

to capture, assess, and implement digital innovation opportunities. This step involves establishing 

a formal process with the supplier at the managerial level to manage ideas for improvement and 

innovation. The process should follow a framework for selecting ideas to be implemented and for 

establishing priorities. A business development manager at Energycorp stressed the value of 

frequent meetings:  

“We have regular meetings on the strategic level with our supplier to prioritize next 

steps and ensure we can derive more value out of digitalization.”  
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In other words, ideas that are considered “low-hanging fruit” can be identified. These ideas are 

relatively easy to implement and can quickly yield benefits for both parties. Employees of 

Solutioncorp mentioned the example of using the quarterly steering meeting with their customer, 

Minecorp, to drive improvement. For example, when Minecorp raised an issue with Solutioncorp 

about the throughput in a mine hoist, a study was jointly conducted to develop a digital solution 

that was implemented on a cost-plus basis. Solutioncorp also intimated that this process could be 

inverted, with the supplier identifying a bottleneck and proposing a solution.  

 

4.3 A Procurement 4.0 process model for industrial customers in digital servitization 

This section brings together our key findings to develop a process model for Procurement 4.0 

(see Figure 2). The model describes the foundation of the process, detailing key phases, activities, 

and principles in Procurement 4.0 for digital servitization. In essence, the empirical results reveal 

how industrial customers can utilize a more agile and relational way of working with suppliers and 

extended ecosystems, focusing on value rather than cost so as to profit from digital servitization. 

This model also highlights the changes needed in the procurement function to orchestrate 

relationships among suppliers and internally within the organization (e.g., R&D and operations). 
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Figure 2. A Procurement 4.0 process model for industrial customers in digital servitization 

Building on the structure of the standard procurement processes (e.g., [24]), we  have revised 

the nature of phases and underlying activities to align with a digital servitization logic for 

Procurement 4.0. As presented in the previous section, the revised process model includes four key 

phases and corresponding logics: 1) mapping digital opportunities 2) selecting digitalization 

partners 3) co-developing digital solution contracts 4) promoting continuous digital innovation. 

However, our key insight is concerned with the customer procurement unit’s need to reconfigure 

the underlining transactional principles into new Procurement 4.0 principles. Three overarching 

principles underpin the Procurement 4.0 approach and the corresponding activities that are required 

throughout the process: nurture digital ecosystem generativity, orchestrate cross-functional 

integration, and leverage supplier capabilities through agile co-creation. According to our 

respondents, these principles truly reflect the flexibility, pace, and ecosystem-relationship focus 

required for industrial customers to capitalize on digital servitization. Figure 3 presents an overview 
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of the principles, phases, key questions, and key activities of the Procurement 4.0 process. Below, 

the principles are described in further detail. 

Figure 3. Principles, phases, and key activities of the Procurement 4.0 process 

Nurture digital ecosystem generativity. Rapid digital technology advancements are set to change 

the way customers interact with and nurture their broader ecosystem of suppliers before, during, 
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in procurement entails not only evaluating suppliers’ existing solutions offerings but also 

identifying the future potential for value expansion through partnerships and continuous 

improvements.  As more digital solutions are implemented within operations and comprehensive 

data sets become available, the scope for generativity increases.  More specifically, firms may seek 

to adopt an open digital ecosystem of partners to allow other actors to add additional value and to 

expand solutions beyond the initial ideas that established the infrastructure and digital solutions. 

Orchestrate cross-functional integration. While collaboration between suppliers and customers 

is required to source digital solutions, close cooperation between customers’ internal actors is also 

critical. The goals and expectations of the procurement and the operations departments should be 

aligned. Here, clarity in the distribution of roles is vital. In contrast to procurement performing an 

administrative role, we recognize that procurement needs to coordinate with R&D to obtain novel 

technological insights, gather detailed requirements from the operational side, and acquire inputs 

on digital infrastructure from IT departments if digital service procurement is to be successful. 

Thus, in the digital age, the procurement department must become an orchestrator guiding the 

internal processes that clarify the roles and activities of each function during procurement.  

Leverage supplier capabilities through agile co-creation. The entire process of procuring digital 

solutions should be based on the logic of co-creation between suppliers and customers. The vital 

question is how to combine knowledge and capabilities to jointly co-create value and achieve 

greater benefits for all. To ensure a win-win situation, communication at all levels, from both the 

managerial and operational perspectives, is required. The aim is to discuss new opportunities for 

improvement and innovation that will enhance value. For this, a flexible approach is required that 

allows for creativity and the opportunity to review how processes and operations should be carried 

out when new digitalization opportunities arise. 
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5. Conclusion 

By developing a Procurement 4.0 process model, the present study contributes to the emerging 

digital servitization literature, and offers managerial recommendations for senior managers in firms 

pursuing the procurement of digital solutions. The theoretical contributions and managerial 

recommendations are summarized in Table 3, followed by a more detailed discussion. 

Table 3. A summary of the study’s key theoretical contributions and managerial recommendations 

Theoretical contributions Managerial recommendations 
• Conceptualizing an empirically grounded 

Procurement 4.0 process model for digital servitization 

• Illustrating the central role of procurement as an 
orchestrator of digital transformation and 
collaboration internally and within ecosystems 

• Advancing understanding of the challenges faced by 
traditional procurement approaches in digital 
servitization 

• Seek to benefit from digital transparency through new 
business models 

• Ensure cross-fertilization and pollination within the 
ecosystem 

• Automate recurring procurement processes and focus 
resources on orchestrating strategic partnerships 

 

5.1 Theoretical contributions 

This study makes three theoretical contributions to the literature. First, we contribute by 

conceptualizing an empirically grounded Procurement 4.0 process model for digital servitization. 

Prior studies on servitization have presented several process models to co-create digital solutions 

from the supplier or supplier–customer perspective (e.g., [12], [15], [59]). However, no study has 

yet to investigate the opposing view of industrial customer procurement processes [6], [16]. Yet, 

there is a strong need to adapt the standard procurement models, which are not well suited to digital 

solutions [6]. Our model demonstrates that an alternative procurement approach is possible—one 

that is built on a co-creation logic with suppliers to enable quick, iterative refinement of 

specifications for digital solutions. The upshot is adaptability to changing requirements so that 

greater flexibility is injected into the procurement process. In line with this novel view, our study 

shows how industrial customers can develop a more digital mindset built on agility, innovation, 
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and relational engagement in the digital solution procurement process. Despite its emphasis on the 

collaborative nature of value creation [5], [59]–[61], the literature provides scant detail on the joint 

activities, principles, and phases of value co-creation in digital servitization. The proposed 

Procurement 4.0 approach is built on three principles: nurture digital ecosystem generativity, 

orchestrate cross-functional integration, and leverage supplier capabilities through agile co-

creation. These principles are implemented in the procurement process through an interactive 

approach over four phases. Accordingly, the value propositions made by the supplier are 

interactively aligned with the needs and requirements of the customer in developing digital 

solutions, and value capture is enabled for both parties [12]. We agree with Dey et al. [62] that 

digital technologies are not “a magic solution”, and that there is a need for regular interactive 

dialogue between customers and suppliers for developing new technologies and altering existing 

ones to create value. Our findings show that, in the context of digital servitization, customers may 

need to exert considerable influence on the formulation of the value proposition by negotiating and 

contributing their own resources to the process of co-creation from an early stage.  

Second, this study contributes by illustrating the central role of procurement as an orchestrator 

of digital transformation and collaboration internally and within ecosystems.  Our model details 

how procurement directs interactions between key roles and activities across multiple 

organizational levels of both suppliers and customers to co-create value in digital servitization. 

Historically, research has focused on a more generalized and overarching level, whereas detailed 

explanations of such inter- and intra-organizational processes are less common [6], [12], [63]. We 

further emphasize how inter- and intra-organizational relationships impact value co-creation (e.g. 

[64]). More specifically, our findings indicate that procurement needs to involve different 

organizational functions that perform important roles and activities in each phase of the 
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procurement process and that show the interlinkages with suppliers. Furthermore, we provide a 

detailed analysis of how such involvement changes as progress is made, from mapping 

opportunities and specifications to development of solution contracts, and ultimately to 

implementation of digital solutions. These findings contribute to the literature by providing 

empirically grounded conceptualizations of procurement’s central task in orchestrating various 

roles involved in procuring digital solutions, whereas previous discussion has largely been confined 

to the overall relational level (e.g., [6]). In particular, we detail the important role of procurement 

in engaging the internal organization and the ecosystem in the pursuit of supplier-driven digitally 

enabled process innovation [10]. 

Third, this study contributes by advancing our understanding of the challenges faced by 

traditional procurement approaches in digital servitization. Indeed, industrial customers are 

increasingly being offered sophisticated digital solutions, but many companies still fail to adopt 

and manage such service contracts with the proficiency needed to create real value in their internal 

operations. Thus, the opportunities for increased value from digital solutions are squandered in 

practice because of a failure to surmount the challenges presented by the traditional procurement 

process. We identify and explain three overarching challenges: evaluating value of digital 

solutions, prioritizing digital investment across organizational silos, and incentivizing supplier-

driven digital innovation. Failing to address these challenges can explain the failure on the part of 

both suppliers and customers to achieve a financial return on investment in the fast-changing digital 

world [12] and may point the way to the causes of value co-destruction and lower profits in digital 

servitization [65]. We further contend that addressing such challenges is a vital aspect of 

succeeding with digital transformation. 

 

5.2 Managerial implications  
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A new procurement approach is needed to allow customers to fully benefit from digital 

servitization and to encourage continuous digital innovation by suppliers. Based on the challenges 

described in the background to this study and our proposed Procurement 4.0 process and principles, 

our findings can be summarized in three managerial recommendations. 

First, seek to benefit from digital transparency through new business models. Greater 

operational transparency enables new forms of value creation. The traditional procurement model 

of procuring simple products and after-sales services is increasingly outdated. New business 

models built around digital technologies allow suppliers to contribute to real value generation by 

focusing on achieving customer outcomes. The complexity of digital solutions creates a need for 

customer organizations to view suppliers as strategic partners working side by side. The business 

model as operationalized in a contract should reflect that need. 

Second, ensure cross-fertilization and pollination within the ecosystem. Innovation is becoming 

more open, and firms that can capitalize on this openness by building a fertile ecosystem around 

them stand to make immense gains. For example, by purchasing a digital platform from its supplier, 

Transportcorp has benefited from the fact that the platform is open to contributions from a world 

of application developers. In this case, the supplier was the driving force in nurturing the 

ecosystem, but some leading customers have taken a more proactive role to ensure innovation 

within their ecosystems. For example, Ironcorp recently launched a bid to build an innovation 

ecosystem for underground mining, inviting suppliers to join forces to solve operational challenges 

with the support of a specified amount of funding.  

Finally, we recommend that procurement functions increasingly automate recurring processes 

and focus their resources on orchestrating strategic partnerships. Leading companies are learning 

to automate the standard transactional procurement of low-value or commoditized products and 

services by building digital capabilities to enhance efficiency and effectiveness. For example, 
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automating simple tasks such as invoicing and recurring orders of consumables creates more time 

to develop insights from data and to use these insights to identify improvement opportunities. In 

consequence, attention can be focused on orchestrating strategic partnerships with suppliers that 

have the potential to generate key value through digital solutions. 

 

5.3 Limitations and future research directions 

This study relies on in-depth case studies of the procurement of digital solutions in complex 

industrial B2B settings, such as manufacturing and process industries. While our results are 

garnered in the specific context of digital servitization in B2B, we posit that these findings are still 

highly relevant and have the power to inspire other sectors such as public procurement. 

Nevertheless, it is important to stress that the findings should be considered applicable primarily 

to industrial B2B contexts characterized by similar conditions. Although the empirical basis for 

our conclusions is rather broad, we appreciate that future work on procurement processes could 

test the boundary conditions of our framework, depending on types of industry, for example. 

We believe that the current approach of studying next-generation procurement processes, 

building on digital servitization, provides a highly beneficial avenue for further research. The 

current study has only begun to scratch the surface of the roles and practices through which internal 

alignment for procurement of digital solutions is achieved. These may have important implications 

for subsequent steps in understanding digital transformation and data-driven organizations. An 

interesting line of inquiry is related to the role of the supply chain manager in this process. Whilst 

Lyal, Mercier, and Gstettner [66] reason that that digitalization will eventually lead to “the death 

of supply chain management”, we argue that supply chain managers will still play key roles in the 

next-generation procurement process. We foresee that their role in strategically structuring the 
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company’s value chains and ecosystems besides managing strategic relationships with suppliers 

will remain vital. Therefore, we suggest that researchers engage in such academic debate. 

Moreover, we suggest further research on the contract specifications between customers 

and suppliers regarding digital solutions and how these unfold as the relationships mature. 

Additionally, different types of digital solution business model (e.g. outcome, result, subscription) 

—and the conditions under which each is the most appropriate route to go down—merit further 

examination. For example, what are the benefits and tradeoffs of various business model 

configurations for industrial customers? In particular, examining the effects of such arrangements 

on multiple levels—relational, organizational, functional, and individual—would seem to be a 

fruitful line of inquiry. 

Finally, we acknowledge that industrial procurement increasingly extends beyond dyadic 

relationships to involve multiple ecosystem actors who collaborate to allow a focal value 

proposition to materialize [5], [10]. Exploring the emergence of digital solutions through co-

creation among different ecosystem actors (e.g., suppliers, service delivery partners, and 

customers) could provide interesting multi-actor perspectives for future procurement and digital 

servitization research. A more in-depth analysis of how these types of ecosystem relationship 

impact the procurement process would be highly illuminating—particularly, in emerging contexts 

such as autonomous solutions [67]. 
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