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Abstract: 

The transition towards services has been imperative for manufacturing firms for years. The change from a product-

oriented to a more service-dominant business model affects the organizational structure of firms. However, literature 

provides limited insights into how manufacturing firms organize themselves in this transition. Even though digital 

technologies are critical for the transition, it is unclear how to orchestrate digital and traditional Information Technology 

(IT) resources in manufacturing firms accordingly. We analyze the case of a typical manufacturing firm that has 

adjusted its structure to reorganize for solution offerings based on product, service, and digital components. Our results 

describe a hybrid organizational structure that splits front- and back-end units. The back-end units are split along 
solution components. Digital IT resources are internalized and governed decentrally, with traditional IT resources being 

outsourced and steered centrally. Our findings contribute to digital servitization research by clarifying the overarching 

as well as the digital and traditional IT-related organization for manufacturing firms. 
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1. Introduction 

Kaeser Compressors is a prominent example of a firm that shifted its business model from selling air compressors to 

selling compressed air as a service [1, 2]. Such a transition from a product-oriented to a more service-dominant business 

model is recognized as a strategic imperative for many manufacturing firms [3-6]. Scholars refer to this strategic 

transition as servitization [7]. 

Nowadays, digital technologies further facilitate servitization. Manufacturing firms employ digital technologies to link 

data of distributed products back to their value chain to implement new or to enhance existing services, e. g., via remote 

monitoring [4]. Scholars acknowledge the importance of digital technologies for servitization by introducing the term 

digital servitization [8]. Manufacturing firms that employ digital technologies can profit from multiple affordances to 

realize business objectives, e. g., achieving operational excellence in providing services, creating new offerings, or 

moving to new value propositions [4-6]. 

Typically, manufacturing firms start with their business model focused on products and additional product-oriented 

services [9, 10]. Digital technologies help manufacturing firms escape their products’ potential commoditization trap by 

shifting the focus to higher-value products and services [10-12]. Thus, digital servitization of manufacturing firms’ 

business models is often associated with a shift in the companies’ strategies [13, 14]. 

Manufacturing firms need to reflect these strategic changes in their organizational structure [15-18]. Due to the 

increased focus on services, firms have to adapt their activities, processes, and capabilities [18, 19]. In the case of 

Kaeser, the firm established a new organizational unit to specialize in its additional service tasks and activities [1]. 

Generally, the reorganization for digital servitization needs to embrace two aspects, it should (1) enable a service 

transition starting from a product-oriented structure and (2) foster a firm’s benefit from the use of digital technologies 

[5, 20]. However, literature is still sparse on how firms should adjust their organizational structure to encounter digital 

servitization [18, 21-24]. 

Regarding the first aspect, there are discussions about how to reorganize, looking at the offering and its components, 

and how to handle an organization’s customer contact [16, 25]. In terms of structuring an organization around the 

offering, scholars discuss the separation of intra-organizational units according to product and service spheres [25, 26]. 

Another stream of research is about structuring an organization in customer-facing front-end units and back-end units 

[16, 27]. Still, literature lacks guidance on which organizational structures manufacturing firms should adopt [17, 24]. 

The second aspect in organizing for digital servitization refers to digital technologies and their arrangement within 

manufacturing firms. Through digital servitization, manufacturing firms adopt digital technologies and consequently 

adjust their value creation, value delivery, and value capturing [28, 29]. Hence, the adoption of digital technologies 

requires manufacturing firms to reflect the accompanying dynamics in their organizations, e.g., to enable novel ways of 

how to collaborate or to facilitate novel roles to manage digital technologies [28, 30]. Even though digital technologies 

and associated expert roles are critical in digital servitization, few contributions have been made about organizing 

digital and traditional IT resources, particularly for manufacturing firms [22, 23, 30]. 

This lack of research about organizational structures is predominantly an issue for manufacturing firms that undergo 

digital servitization of their business model. In this strategic transition, firms need to balance their previously product-

oriented business model while establishing an additional focus on services [12, 31]. Practice confirms that the biggest 

share of manufacturing firms is undergoing this transition. Only a small share has completed its transition from a goods-

dominant “product sales” business model to a service-dominant “as-a-service” business model [32]. Therefore, our 

paper aims at clarifying the organizational structures of manufacturing firms undergoing digital servitization of their 
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business model by answering two research questions. We first focus on the overarching and then on the IT-related 

organizational structure: 

RQ1: How does the overarching organizational structure of manufacturing firms change when undergoing digital 

servitization? 

RQ2: How do digital and traditional IT organizations of manufacturing firms change when undergoing digital 

servitization? 

To answer these research questions, we consolidate current concepts about organizing for digital servitization in section 

2, starting from an overarching firm-level perspective before focusing on digital and traditional IT aspects. We 

introduce our research methodology based on an in-depth case study (section 3). Section 4 summarizes the case firm’s 

starting point before describing how it organizes for its digital servitization on an overarching level. The section also 

shows how the case company organizes digital and traditional IT (human) resources. In section 5, we discuss our 

insights considering existing research. Eventually, we summarize our contribution to digital servitization literature and 

derive limitations and future research avenues.  

This paper contributes to digital servitization and IT research by (a) consolidating previously separate organizational 

perspectives into a tentative concept for a hybrid organizational structure for manufacturing firms, (b) describing a 

hybrid organizational structure based on the case of a common manufacturing firm, and (c) showing how to organize 

digital and traditional IT resources based on the same case. Although our findings are mostly descriptive in nature, they 

may be used for inductive analogy, that is case-to-case generalization [33]. Across the following sections, we focus 

primarily on digital and traditional IT resources in terms of human IT resources. 

2. Conceptual background 

2.1 Digital servitization 

Over the past decades, product-oriented manufacturing firms have been looking for opportunities to stand out from 

competition [7, 34]. Servitization, as a transition towards services, offers the potential to differentiate [35]. Scholars find 

three reasons that motivate manufacturing firms to initiate a service transition: to improve their competitive positioning, 

to address evolving customer demands, or to optimize their economic situation [34, 36, 37]. 

Recently, manufacturing firms have started to employ digital technologies for the servitization of their business models 

[38-40]. Research understands digital servitization as a firm’s transition to adopt new service offerings enabled by 

digital technologies [4], such as the connection to products, remote monitoring in real-time, or the analysis of machine 

data for future improvements [4, 5, 24]. 

Digital servitization research has mainly focused on four topics, including the concept of digital servitization, its effects 

on stakeholders, digital technologies used in the transition, and the role of digital technologies for the transition [4, 22]. 

2.2 Digital servitization business models and strategies 

The concept of digital servitization outlines a strategic transition of manufacturing firms [13, 14]. Research finds that 

manufacturing firms add services to their offerings and adjust their value propositions towards customers [5, 22]. This 

strategic transition affects the overarching business model of manufacturing firms [6, 41].  

Scholars differentiate digital servitization business models based on three dimensions: the focus of the offering (product 
sales vs. results provision), the degree of customization (standard vs. custom), and the level of digitalization [22]. The 

focus of the offering considers whether the value of an offering primarily stems from the associated product (product-

oriented), from ensuring the usability of a product based on associated services (use-oriented), or from ensuring results 

based on employing products and services (result-oriented) [42]. The degree of customization considers whether an 

offering is standardized, based on modular components, or a custom solution [22]. The third dimension is the level of 
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digitalization that captures the role of digital technologies for the offering [22]. Digital technologies enable four levels: 

remote monitoring, remote optimization, remote control, or autonomy of a digitalized or smart product [43, 44]. 

Scholars find five business model archetypes in this previously mentioned three-dimensional space for digital 

servitization business models [22]. These five archetypes show the bandwidth of servitization strategies: There are 

“Product-oriented Service Providers” as manufacturing firms that sell products with product-oriented services, like 

repair, overhaul, or spare parts services [6]. “Industrializers” are another type of manufacturing firms that stand out by 
offering products and associated services on a modular basis. The modularity helps them to increase their efficiency 

[22]. A case example for this archetype is the provider of propulsion systems that assembles modular maritime motors 

with a defined set of standard services [31]. “Customized Integrated Solution Providers” are manufacturing firms that 

offer custom solutions of products and services in an integrated way [22]. An example is a producer of hydropower 

generation turbines that delivers a custom solution based on actual turbines with integrated maintenance services based 

on remote controlling [31]. “Outcome Providers” are manufacturing firms that deliver results by employing products 

and services [22]. Kaeser Compressors is an example of an “Outcome Provider” that monitors its installed base of 

compressor stations at its customers to ensure that customers can obtain compressed air [2, 43]. Eventually, there are 

“Platform Providers” that link multiple suppliers to achieve results for customers [22]. Yet, there is little empirical 

evidence for this business model archetype [22]. 

Manufacturing firms that commit to a digital servitization strategy undergo a strategic transition of their business model. 
Scholars outline a typical transition from being product-oriented by focusing on product sales to offering an increased 

share of services to becoming use-oriented or result-oriented [9, 31]. 

All digital servitization strategies have in common that manufacturing firms need to ensure that their organizations are 

capable of providing additional services or results as a service [45]. Research finds that an appropriate organizational 

structure is critical for servitization [27, 46], respectively digital servitization [23, 47]. In their seminal paper, Porter and 

Heppelmann [45] emphasize the importance of an effective and efficient organizational structure to facilitate digital 

servitization – coming back to the established notion of “structure follows strategy” [48]. 

2.3 Organizational structures along digital servitization 

In digital servitization, firms face the trade-off of separating business units by tasks of different nature while re-

integrating them due to their digital servitization strategy [45]. Servitization research outlines multiple archetypical 

organizational structures depending on the focus of the business models’ offering. Figure 1 shows an overview of 

overarching organizational structures along a continuum focusing on the offering of business models, from products-

oriented to result-oriented [3]. 

 

 

Figure 1. Typical organizational structures depending on the focus of the offering 
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Along with digital servitization, product-oriented firms add services to their product offerings. Scholars suggest that 

these firms separate product business units from service business units [26, 36, 49]. There are two motivations for this 

split. First, the separation of service activities contributes to becoming efficient at creating, selling, and delivering 

services [36]. Second, the separation fosters a product-centric and a service-centric mindset within each business unit 

[27, 49]. Apparatus, for example, a provider of electrical equipment for industrial machinery, operates separate product 

and service units. In this case, the service unit is a separate unit as a separate entity with its own profit and loss 
responsibility. This separation is intended to strengthen the positioning of Apparatus’ services in comparison to 

products [18]. 

Another perspective suggests that firms should separate front-end and back-end units when moving their business 

model to an increased focus on services [9, 16, 18, 27, 47]. A business with a result-oriented business model might offer 

an outcome as a service with products as tools for service provision [42]. In this example, front-end units are customer-

facing units to deliver the outcome [47]. Back-end units supply front-end units with the relevant components [18, 47]. 

This organizational structure helps manufacturing firms to focus on customer contact in the front-end units while back-

end units improve efficiency and operations [27]. The result-oriented business models of division B and division C of 

EngCo build on a split of the organization in front- and back-end structures [16]. Customer-facing interactions are taken 

over by a front-end unit, whereas the back-end provides solution components [16]. 

The mirroring hypothesis offers a theoretical explanation of why firms establish such archetypical organizational 
structures: As a firm introduces additional services to its offerings, it needs to set up new processes and requires 

additional expertise for these services. Additionally, the firm needs to rewire its intra-organizational ties to ensure 

effective and efficient collaboration among existing and new processes and expertise [50]. The mirroring hypothesis 

posits that the organizational ties need to mirror a firm’s offering and vice versa [50]. In terms of digital servitization 

business models, product-oriented manufacturing firms sell products and offer separate product-related aftersales 

services. These firms mirror their offerings by separating product and service units. Service-dominant manufacturing 

firms provide results to their customers by employing different supplies. A separation of customer-facing front-end and 

supplying back-end units helps firms to mirror their offerings. 

In practice, most manufacturing firms identify themselves as in the transition from a product-oriented to a result-

oriented business model [32]. Their offerings focus on the products’ use as a hybrid between product sales and results 

as a service, so as use-oriented. Following the mirroring hypothesis, these firms should adjust their organizational 

structure with an alternative to a product/service split and a front-end/back-end split. 

2.4 Organizational structures for digital and traditional IT modes 

The second element of digital servitization is digitalization [4]. Scholars posit that firms only benefit from digitalization 

once they can actually exploit digital technologies [51]. IT organizations face the challenge of supporting several 

profiles: efficiently delivering IT solutions, like internal information systems, striving for stability [52, 53], but also 

enabling business units to explore new IT use cases and integrate digital technologies into their processes and products 

aiming for innovation [45, 53, 54]. Literature refers to this challenge as IT ambidexterity [55]. Scholars suggest 

adjusting the organization accordingly to resolve this inherent tension [51, 56, 57]. 

Literature proposes addressing IT ambidexterity by differentiating several modes of the IT function to operate [52]. 

These IT operating modes are sometimes conceptualized as bimodal IT [53]. One mode enables business units to adopt 

new IT assets and digital technologies for “systems of engagement” (p. 1421) close to customers in an explorative way, 

while the other mode takes over traditional IT delivery for “systems of record” (p. 1421) for internal processes in an 

exploitative way [53]. In addition, some scholars point to product IT as another mode of the IT function [45, 58].  

Scholars argue that over the last years, product IT and digital systems of engagement have started to integrate [59]. 

Digital systems of engagement, like customer apps or online platforms, control product IT components, like 

interconnected machinery [58]. The convergence of both types of IT leads to a single, explorative IT mode that supports 

systems of engagement and product IT [59, 60]. In summary, we need to consider two modes of the IT function and, in 

line with previous contributions, refer to them as digital IT and traditional IT mode [53]. 
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Conceptually, there are two options for how a firm can handle its digital IT and traditional IT mode, either in an 

integrated or separated way [61-63]. The integrated way refers to setting up a single unit with two internal modes [64-

66]. The separated way is to establish two organizational units [61, 67, 68]. 

Both the digital IT and the traditional IT modes constitute an IT organization as a “(…) collectivity of human resources 

that perform IT-related tasks” [69, p. 57-2]. Scholars differentiate IT organizations based on resource allocation and IT 

governance [69-73]. Bimodal IT literature suggests adding the aspect of sourcing to determine the type of an IT 

organization [61, 67, 74]. 

IT resource allocation describes how IT resources are distributed across an organization [69]. The allocation includes all 

types of IT human resources, e. g., for ICT infrastructure operations, programming, or integration of digital 

technologies [75]. Literature differentiates centralized and decentralized IT resource allocation [69, 70, 75]. Scholars 

acknowledge that there is a continuum that connects both extremes with hybrid IT resource allocations [75]. While the 

centralized allocation of IT resources refers to allocating all IT resources in a single IT unit, the decentralized allocation 

refers to distributing IT resources across various business units. In this paper, we capture these types as three options for 

IT resource allocation. 

IT governance is another factor that determines IT organizations. Scholars frame IT governance as the decision 

authority and task responsibility for information systems and product development on a strategic and operational level 

[73, 76-78]. They differentiate the degree of centralization of IT governance [69, 79]. Weill [80] derives IT governance 
archetypes, e. g., IT monarchy as a form of centralized IT governance, federal IT governance as partially centralized 

and partially decentralized IT governance, to feudal IT governance as a form of decentralized IT governance [80]. We 

summarize these options for IT governance as centralized, hybrid, or decentralized. 

Bimodal IT literature suggests differentiating IT organizations’ sourcing mode [61, 67, 74]. This factor relates to the 

discussion about the strategic relevance of specific IT resources and capabilities [81]. Literature differentiates IT 

insourcing, as building up IT resources and capabilities internally, from IT outsourcing [62, 74]. 

In summary, literature offers four dimensions to categorize IT organizations that take over the digital IT and traditional 

IT mode: (1) the type of bimodality, (2) IT resource allocation, (3) IT governance, and (4) the sourcing mode. We 

propose differentiating the digital and traditional IT mode regarding the three latter factors, as shown in figure 2. 

 

 

Figure 2. Conceptualization of options to shape the organization of digital and traditional IT resources 
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3. Research methodology 

We conducted an in-depth case study to explore manufacturers’ overarching as well as digital and IT organizations [82]. 

Due to the immaturity of research in the field of organizational structures for digital servitization, we decided to analyze 

a single, in-depth case that provides rich context and detailed insights [82, 83]. Along with the case study, we follow the 

four guiding principles by Yin [83] concerning external validity, construct validity, internal validity, and reliability of 

the research process. 

We purposely selected the case firm to ensure external validity of the case study. We chose the case firm due to its 

commonness as a manufacturing firm [84] and the revelations of its situation [82]. First, the case firm constitutes a 

common case for tool manufacturing firms in the German-speaking area [85]. The case firm complies with an average 

manufacturing firm regarding revenue, the number of employees, and the relevance of its service revenues. Second, the 

case firm offers revelatory insights as it has recently reorganized to arrange for its new digital servitization strategy. The 

firm’s adjusted strategy focuses on offering solutions over the whole lifecycle based on product, service, and digital 

components. The firm’s organization also reflects this strategic transition. 

During the in-depth case study, we collected data from multiple sources, which allowed for data triangulation to ensure 

construct validity [83, 86]. We collected archival documents, conducted semi-structured interviews, and codified our 

observations from work shadowing at the case firm. Table 1 shows our data assets. Our data collection started in July 

2020, focusing on archival documents. Between August and September 2020, the case firm allowed one researcher to 
accompany employees at the firm’s headquarters to conduct the interviews in person and capture insights from work 

shadowing. We concluded the data collection in March 2021. 

As archival documents, we used publicly and non-publicly available documents. In addition to documents available as 

brochures or on its website, we had the opportunity to screen internal documents of the case firm, e. g. organizational 

charts across the firm, internal portfolio reviews of the offering and its components. For the interviews, we conducted 

semi-structured interviews [87]. Each interview consisted of four structural sections with pre-defined questions while 

leaving space for improvisation depending on the interview situation: (1) we started with an overarching view of the 

business model, (2) we moved to a business unit-specific perspective about its organizational role in the business model, 

(3) we focused on digital and IT resources of the business unit, and (4) summarized the insights by linking the 

overarching organizational structure and the digital and IT organization. As agreed with the interview participants, all 

interviews were recorded and transcribed afterward. To ensure confidentiality, it was required to anonymize the 

interviews in the transcription process. For work shadowing, the researcher could attend strategic meetings and take part 
in operational tasks. For this purpose, the researcher could accompany the interview participants. When meeting further 

stakeholders, the researcher was introduced by the interview participants as a neutral observer with a scientific interest 

in getting to know the firm’s organization [83]. Throughout the day, the researcher codified the observations from work 

shadowing in field notes. After each day, he summarized the core topics in a daily protocol and recapped them with the 

interview participants. The researcher used these daily check-outs to solicit the participants’ views to identify further 

relevant information [86]. As a result, the researcher decided to schedule further meetings and operational tasks to be 

attended and searched for specific archival documents. Eventually, the researcher aggregated all documents, interview 

transcripts, and field notes and linked them in a research diary [83, 86]. 

After data collection, we established a three-step coding approach to derive insights [88]. The first and second authors 

of this paper collaborated to review, discuss, and revise each step. The first author started with open coding of 

documents, interview transcripts, and protocols. We discussed the resulting codes between the first and second author to 
ensure that there is no investigator bias [83]. Next, we aggregated the initial codes into axial codes. In the last step, we 

abstracted these axial codes. We used the software tool MAXQDA for our coding. The overall coding resulted in 46 

codes based on over 500 coded phrases. In appendix A, we provide a pruned overview of our coding structure. 

Overall, we ensured a reliable procedure for our research [86] by planning our approach before entering data collection 

and analysis. During data collection, we created a research diary and codified our data assets. For the data analysis, we 

adhered to the three-step coding as a tandem of researchers. 
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Table 1. Overview of case data assets 

Type ID Name Content (Length) 

Document D1 Annual report 2015 Shareholder report – outline of an upcoming new strategy 

Document D2 Annual report 2016 Shareholder report – implementation of the new strategy 

Document D3 Annual report 2017 Shareholder report – acquisition of a respective target firm 

Document D4 Annual report 2019 Shareholder report – last annual report before impact of COVID19 

Document D5 Annual report 2020 Shareholder report – last annual report for strategy implementation 

Document D6 Vision and strategy Overview of the current vision and strategy with tactical goals 

Document D7 Firm-wide OrgChart Internal organizational charts covering the case firm up to N-2 level 

Document D8 Portfolio Presentation Internal presentation of product portfolio for sales pitches 

Document D9 Sales document: automation  Internal sales document about an automation software 

Document D10 Decision document AR Pilot Internal discussion document about an Augmented Reality (AR) app as a pilot 

Document D11 Remote Service Flyer Sales brochure describing the functionality of the technical setup 

Document D12 Use Case Remote Service Sales reference describing use case of remote service functionality 

Document D13 IT Outsourcing Press release on IT outsourcing contracts of the case firm 

Document D14 Service portfolio flyer Internal service portfolio overview as a brochure  

Interview I1 Service Manager Interview with responsible Service Manager (50min) 

Interview I2 Head of New Business Sales Interview with Head of New Business Sales (55min) 

Interview I3 Head of Sales Interview with Regional Head of Sales (50min) 

Interview I4 Head of Product Interview with Head of Product (50min) 

Interview I5 Executive New Business Interview with an executive of the New Business Unit (45min) 

Observation O1 Discussion: evolution of 

organization over the past 

years 

Internal discussion about the firm and its evolution after the commitment to its new 

strategic target, future potential of digitalization for machinery among three leaders of 

the service unit 

Observation O2 Discussion: AR glasses for 

maintenance  

Internal discussion of the potential of digital technologies like Augmented Reality as a 

service application 

Observation O3 Discussion: reduced production 

due to COVID19 

Internal discussion centered around the production and the impact of COVID19 on the 

production load 

Observation O4 Creation of an eLearning Creation of an eLearning for customer services to exchange air filters 

Observation O5 Creation of service catalogue Creation of a service catalog for the salesforce 

Observation O6 Observation of service 

technician 

Work shadowing of a service technician solving customer issues as 2nd level support via 

remote maintenance 

 

4. Results 

4.1 Case overview 

Our unit of analysis is the organization of a manufacturing firm from Switzerland. The case firm operates globally, with 

~75% of revenues from Europe and Asia. The primary customer segments include aerospace, automotive, electronic 

production, Information and Communications Technology (ICT) providers, and medical technology. Over the last 

decades, the case firm has created an innovative product portfolio based on organic and inorganic acquisitions of new 
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technologies. The firm employs over 3,000 employees at a revenue of EUR >1bn in 2019 (D4). These numbers and 

structural characteristics qualify the case firm as a common case among its branch of manufacturing firms in the 

German-speaking area [85]. 

In the past years, the market dynamic in the tool manufacturing market shifted: With the growing presence of Asian 

competitors, prices changed rapidly (D1). In parallel, the demand for connectivity and “Industrie 4.0”-compatibility 

increased (D2). In this competitive environment, the case firm was positioned as a product innovation leader and 
renowned for its “Swiss quality,” referring to its products’ high precision and endurance (D1, O1). Services were 

perceived as an addition to the product in the sales process (I1). 

In 2015, the case firm analyzed the competitive situation and decided to reshape its strategy to seize new business 

opportunities over the whole lifecycle of its products (D1). The new strategy set out the ambition until 2020 to move to 

higher-value products and services in the spirit of an innovation leader while maintaining an efficient organization (D6). 

This strategic shift induced the case firm’s transition from a product-oriented to a more service-oriented business model. 

Before its strategy implementation, the case firm’s portfolio consisted of several product lines based on specific 

manufacturing technologies (D1). Individual sales colleagues approached customers to sell the products with services as 

an addition (I3). Customers integrated the machines into their production processes, and product-associated service 

units helped in case of maintenance needs (I1). 

Since 2016, the firm has been implementing its new strategy that emphasizes the two core elements of digital 
servitization: shifting its value proposition towards higher-value products and services and employing digital 

technologies to enable these services (D2). In 2020, the last year of the strategy implementation, the COVID19-

pandemic significantly impacted sales for specific customer groups (D5). Despite this impact, the manufacturing firm 

has already achieved several strategic ambitions since undergoing its digital servitization. 

The case firm has adopted new manufacturing technologies to extend its product portfolio (D1), core systems of 

existing products have been upgraded to next-generation industrial computers (I1), and new digital solution components 

have become part of the internal portfolio by acquiring a previous digital solution supplier (D3). The firm has created 

new service offerings enabled by new digital solution components, e. g., remote servicing and control of machines or 

enhanced digital training services (D11, D14, I2). Additional digital components complement the growing service 

portfolio, e. g., app-based production control dashboards (D11, I2, I5). In terms of its sales approach, the case firm has 

shifted to a unified sales approach to cover overarching customer needs in terms of its products (I3). 

A regional Head of Sales summarizes the strategic changes and indicates the cultural shift that the firm and its 
employees are undergoing as well: “It is a challenge for us (…). The business that we did over the past years was 

selling machinery. Today, we need to sell complex solutions” (I3). 

Another achievement of the strategy implementation is the case firm’s overarching reorganization and the establishment 

of a structure of its digital and traditional IT. In the following sections, we first describe the overarching organization in 

terms of business units before focusing on the digital and traditional IT organizations. 

4.2 Overarching organization for digital servitization 

This section focuses on the overarching reorganization of the manufacturing firm that supports the firm’s strategic 

ambition to offer higher-value products and services, as shown in figure 3. We illustrate the former organization in 2015 

before focusing on the state after the reorganization in 2020. 

Before its reorganization, the case firm was organized in product divisions that operated their own functional business 

units like engineering, production, sales, and servicing (O1, I3). Each product division made its own decisions (I3). 
Each product division was centered around products following a typical value chain approach: The engineering 

departments built and evolved the product, the production units manufactured the machines, and dedicated sales units 

sold the products to the customers (I3). In the after-sales phase, product-associated service departments organized spare 

parts, repair services, or training sessions (I1). Digital technologies were sourced as digital solution components from 
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third-party suppliers (I5). Corporate support units took over corporate activities, like HR or finance, and monitored 

traditional IT services outsourced to a third-party provider (D13). 

 

Before reorganization (2015)          After reorganization (2020) 

 

 

 

Figure 3. Comparison of the organization before and after the reorganization 

 

In its digital servitization, the case firm transitioned from a product-oriented manufacturing firm to a provider of higher-

value products and services. Another part of the case firm’s strategy was to address the strategic changes of the adjusted 

offering through a reorganization (D6). Throughout the case study, we found that the case firm followed three guiding 

principles along with its reorganization. 

The first guiding principle is the split of the organization into front-end and back-end units. In contrast to its previous 

organization, the case firm now operates a unified salesforce. The unified salesforce orchestrates all customer 

interactions from the first touchpoint over sales to servicing (O1). A regional Head of Sales emphasizes the importance 
of a unified front-end layer to sell products and services as solutions: “We need to act with a unified salesforce (…). 

This helps us to address detailed questions (…) Today, we need to sell complex solutions.” (I3). The complex solutions 

are combinations of product and service components enhanced and connected by digital solution components (I1). The 

salesforce’s operating model is to combine these components as a solution and sell them with a mark-up. Therefore, it 

sources the components from internal back-end units and external companies (I3). The back-end units provide catalogs 

of available components to the salesforce (D8, O5). In addition, the back-end units support the salesforce with technical 

know-how for the sales process. The Head of Product confirms that his back-end unit delivers “(…) training, 

demonstration software tools, sales brochures, and material” (I4) to the salesforce. The salesforce also takes over 

aftersales activities (I3). In the event of complicated technical questions, the front-end unit involves experts from the 

respective back-end unit (I1, I4). 

The second guiding principle is a revised divisional split for back-end units. There are two types of back-end units at the 

case firm. One type supplies the salesforce with solution components, and the other type refers to corporate support 
units for administrative tasks. The supplying back-end units focus on solution components, like machinery, services, or 

digital components. Each supplying unit is responsible for developing, producing, and delivering its components 

reimbursed by cross charges. The case firm operates three supplying units, the product unit (PU), the service unit (SU), 

and the new business unit (NBU) (D7). This setup reflects the importance of all components for the firm’s solutions. 

“Since this year we have a separate service unit. Our management realized that it is worth pushing this topic” (I1). An 

NBU executive characterizes the positioning as an internal supplying unit: “[The NBU] sells [its digital offerings] as an 

internal supplier to the [salesforce]” (I5). While the PU and SU only act as internal supplying units, the NBU 

additionally sells its components to third-party customers. This decision aims at scaling the NBU as it was recently 

acquired from an Internet of Things (IoT) provider and still has a relatively small footprint in the firm in terms of 

revenues (I2, D3). The external revenues help to scale the NBU (I5). The second type of back-end unit refers to 
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corporate support units that take over HR administration, financial accounting, and IT infrastructure in a centralized 

way (D7). 

The third guiding principle refers to the autonomy of intra-organizational units. Each unit of the manufacturing firm is 

responsible for its profit and loss statement. Only the corporate support units are financed by a top-down budget 

allocation (O1). In practice, salesforce, PU, SU, and NBU collaborate on an internal customer/supplier relationship. 

Internal customers reimburse internal suppliers based on cross charges. This relationship decouples intra-organizational 
units. The salesforce sources solution components from the supplying back-end units and compiles a solution based on 

these components. Each unit along the value chain charges its own margin (I3). 

Two aspects of intra-organizational autonomy become prevalent: First, autonomy causes additional administrative work 

across units. A regional Head of Sales introduces the example of licensing software access for remote machine access to 

a customer. The salesforce must first subscribe to the respective NBU license before re-selling it to the customer. “You 

[as salesforce] need to unsubscribe if your customer no longer needs it” (I3). A SU representative positions the 

administrative work between units as a critical step to support the internal shift to value every part of a solution 

offering: “Today, it is critical to scale the service aspect to differentiate from competition. (…) We use customer 

trainings for differentiation. (…) Customer trainings are not cheap. They need to be organized to address customer 

needs and expectations” (I1). Second, autonomy requires each unit to build a competitive and sustainable business 

model itself. The Head of Sales explains their business model: “The [NBU] charges EUR 500 for the app. (…) I need to 
add my margin and sell it to the customer for EUR 800. (…) [As salesforce] I offer bundles, including maintenance, 

remote services, digital offerings” (I3). An NBU executive describes how autonomy helps the NBU in acting in an 

entrepreneurial way: “Every stakeholder [like PU or external customers] wants his requirements with [the] highest 

priority. This would be unmanageable. We decide based on the highest business value [for us]” (I5). 

4.3 Organization of digital and traditional IT resources for digital servitization 

Similar to the changes of the overarching organization, the case firm realigned its IT resources throughout the 

reorganization. Before the case firm’s reorganization, its IT resources monitored a third-party provider to deliver 

traditional (corporate) IT services. Predecessors of digital solution components were sourced from external providers 

(D3, I5). As part of the reorganization, the case firm structured its organization of traditional and digital IT resources. 

Therefore, we look at the case firm’s organization of IT resources after the reorganization in the following section. We 

focus on the case firm’s type of bimodality, IT resource allocation, IT governance, and sourcing mode and summarize 

them in figure 4. 

 

 

Figure 4. Digital and traditional IT of the case firm 
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The case firm separates digital and traditional IT resources. In its daily language, our interview partners consistently 

refer to the “IT colleagues” as traditional IT resources that supply IT infrastructure and IT applications as part of the 

corporate support units (I2, I5). In contrast, digital IT resources are part of the PU, SU, or NBU. The Head of New 

Business Sales demonstratively includes digital IT resources when talking about his team: “In our [new business] team, 

we currently develop a dashboard” (I2). Similarly, the Head of Product points out that software development is a 

department with close collaboration with the product engineering in his PU. “(…) We have a separate department for 
the software, but we are at least together in the same building” (I4). In summary, the digital and traditional IT modes 

are separated. Therefore, each of the other aspects of the IT organization needs to be separately examined per mode.  

Concerning the IT resource allocation, the PU, SU, and NBU act decentralized as they have different digital IT resource 

needs. The PU requires digital IT resources with hardware-related skills to extract machine data. The Head of Product 

(I4) illustrates that the digital IT resources of the PU are “(…) part of the assembly and production team” (I4) and 

develop the data interface of the machine (D9). The NBU employs another type of digital IT resources. These digital IT 

resources use machine data to create new business opportunities, e. g., an IoT application for remote machine access 

(D11, D12, I2, I5). “We use the data [provided by the interface]. In the next step [the IoT application] processes the 

data (…) and makes them available via a dashboard (…)” (I5). Similarly, the SU requires another type of digital IT 

resources for digital services based on machine data. The ramp-up of its own Augmented Reality (AR) developers to 

extend existing training services with AR eLearning modules is an example of how the SU employs its digital IT 
resources (D10, I1, O2, O4). “We [as service unit] ramp up one or two [AR] developers. We know that this topic is 

becoming more and more important. (…) We are less dependent and do not have to worry about a loss of data or 

ideas” (I1). The salesforce does not employ its own digital IT resources. The unit involves digital IT resources from the 

supplying back-end units as needed by the salesforce (I3). This punctual salesforce support is important as customers’ 

buying centers increase their digital literacy, e. g., to understand cybersecurity risks associated with machines and their 

digital services (I3). In conclusion, the case firm allocates digital IT resources in a decentralized way across the PU, SU, 

and NBU to address their specific demands. 

In contrast to the digital IT mode, the traditional IT mode is centralized in a corporate support unit and manages 

business applications, e. g., the CRM or the ERP (I2), provides the ICT infrastructure, or manages the IT helpdesk (I3). 

Another characteristic of the IT organization is its IT governance. A Head of Product describes the business units’ 

digital IT as separate islands (I4). The separate islands align based on a minimum standard. The Head of New Business 

Sales refers to this minimum standard as a common language (I2). “What we did, was to choose [a standard 
communication protocol] and [a standard machinery data mapping norm] as joint standard. (…) We speak the same 

language based on the similar data structure” (I2). Another executive confirms the importance of this minimum 

standard for the intra-organizational collaboration between units with different components, like the PU with machinery 

and the SU with services. “Often, this [interplay between units with long and short innovation cycles] did not work. (…) 

Now, based on this standardization, we can collaborate (…) much more efficiently” (I5). The interviewed service 

manager confirms this and argues that the decentralized IT governance supports the business units’ flexibility (I1). In 

conclusion, the case firm operates a hybrid IT governance structure for its digital IT mode: A minimum set of decisions 

remains centralized based on the decision of all involved business units, e. g., regarding machinery communication 

protocols and data mappings. The remainder of the decisions of the digital IT resources is decentralized to their specific 

business units. 

For the traditional IT mode, the corporate support unit aligns centrally on IT service levels based on the other business 
units’ requirements and decides for the appropriate technology stack and its operations. The decisions are bundled in IT 

service level agreements (D7, D13). 

The fourth characteristic of the digital and traditional IT modes points to the sourcing of IT resources. In its strategy, the 

case firm commits to addressing digitalization as a driver of the competitive environment while maintaining an efficient 

organization. 

The PU views digital IT resources as critical to its products as mechanical engineers. Therefore, the PU insources 

digital IT resources on a long-term basis (I4). “Developing new products is not a single task only for a mechanic (…) 
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We want to have all the knowledge and the know-how inhouse. We want to tie up our developers and software expertise 

(…)” (I4). A second observation shows the NBU’s sourcing strategy for digital IT resources. The whole unit has been 

acquired from a leading IoT provider (I2, I5, D3) to insource IoT capabilities (I5). This insourcing shows a shift of the 

sourcing policy as the IoT provider has previously been among the third-party suppliers for digital components (I5). 

The sourcing of own AR experts for new service offerings confirms this sourcing policy (D10, O2). Even though the 

AR application development is still in a pilot phase, the case firm views the associated AR application developers as 
strategic digital IT resources for its future service delivery. “With own developers (…) that focus consequently on AR 

applications, we can differentiate our customer training offering” (I1). 

The corporate support unit follows a sourcing policy to create an efficient organization (D2). It cooperates with an IT 

outsourcing partner to run and operate its IT infrastructure and manage business applications (I1, I2, D13). While the 

case firm owns the ICT assets (I2), it outsources IT services based on long-term contracts (D13). 

5. Discussion 

This section discusses our four key findings regarding a manufacturing firm’s overarching and digital and IT 

organization while undergoing digital servitization. Table 2 shows an overview of our findings and indicates industry-

oriented implications. 

Our case study’s starting point was that the case firm transitioned from a product-oriented business model to a more 

service-dominant business model to strengthen its role over the whole product lifecycle. This strategic transition affects 
the firm’s organizational structure. The case firm started from an organizational structure centered around products to 

an organizational structure that accommodates its new offerings based on products, services, and digital components. 

From the digital and IT perspective, the firm established a decentralized and internalized digital IT supporting the 

offerings’ structure while maintaining a centralized and outsourced traditional IT for efficiency reasons. 

 

Table 2. Overview of the four key learnings 

 Case-specific findings Industry-oriented implications 

#1 The case firm adopts a hybrid 

organizational structure. 

Realign front-end as a unified salesforce to ensure a consistent customer experience  

Split back-end along components to mirror the architecture of the offering 

#2 The case firm decouples its intra-

organizational business units. 

Align the business units as an internal value network contributing to an overarching solution 

Decentralize decision-making to enable entrepreneurial thinking of the business units 

#3 The case firm decentralizes and 

internalizes its digital IT resources along 

with the business units. 

Decentralize digital IT resources by mirroring the structure of the offering to strengthen intra-

organizational autonomy 

Emphasize the alignment of the decentralized digital IT resources based on minimum standards 

Internalize strategically relevant digital IT resources 

#4 The case firm centralizes and outsources 

its traditional IT resources. 

Increase efficiency and standardization for traditional IT services 

 

Our first finding refers to the case firm’s new hybrid organizational structure that consists of a unified salesforce as a 

front-end unit and back-end units split along the product, service, and digital components. The hybrid organizational 

structure combines a product/service split, such as a front-end/back-end split, as indicated in the middle column (“use-

oriented”) in figure 5. Before its strategic transition, the case firm’s digital servitization business model archetype was 

similar to a “Product-oriented Service Provider” with a primary focus on products [6, 22]. Services were considered as 
an add-on to products. The new strategy aims at combining the characteristics of two archetypical business models: (1) 

an “Industrializer” that strives for efficient delivery of combinations of products and services, and (2) a “Customer 
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Integrated Solution Provider” that pursues an integrated offering to address the customers’ needs over the lifecycle 

[22]. The case firm mirrors these strategic changes in its hybrid organizational structure. The consolidation of sales 

resources as a unified salesforce increases consistency at the customer interface. Other researchers have captured the 

idea of a unified salesforce as a customer success unit [27, 45, 47]. Literature indicates that such a unified salesforce 

may be helpful to link multiple system components as solutions to generate customer value [28, 89]. Similarly, scholars 

confirm our observations that the salesforce approaches customers with a team of interdisciplinary experts to offer 
solutions consisting of different components [47]. This unified team provides a seamless customer experience versus 

multiple, component-specific salesforce teams. In the back-end, the units’ structure mirrors the offerings’ components. 

This structure creates equal attention for the importance of product, service, and digital components [25]. Operationally, 

the back-end split supports a division of labor with an optimization per component-specific business model [16, 18, 47]. 

Even though the back-end split increases focus and efficiency per unit, it also increases the coordination effort among 

these units. Servitization literature labels this phenomenon as the paradox of performing. Manufacturing firms strive for 

operational excellence and efficiency while creating customized hybrid offerings [90]. 

 

 

Figure 5. Hybrid organizational structure mirroring the hybrid structure of the offering 

 

Our second finding refers to the decoupling of business units. The case firm decouples its intra-organizational units as a 

network of value-creating instances. This finding resonates with literature regarding two aspects: acting as a value 

network and striving for decentralized decision-making in digital servitization. In our case, the business units (except 

the corporate support units) operate autonomously and focus on their component-specific business models in the back-

end and the overarching offering in the front-end. Each unit carries its own profit and loss responsibility. This intra-

organizational structure is similar to the idea of value networks or partnerships in digital servitization research [91, 92]. 

Value networks consist of multiple actors contributing specific components to a complex, overarching offering [22, 93]. 

Typically, these multiple actors are numerous different firms [91, 93]. Our case shows a value network within a firm 

building on internal partnerships. Each of the case firm’s units with profit and loss responsibility makes its own 

decisions for its own business model, e.g., the NBU markets its components beyond the “internal” value network to 

third-party companies to strengthen its business unit. This aspect of decoupling the business units is consistent with the 
idea of decentralized decision-making of business models undergoing digital servitization [45, 94]. The decentralized 

decision-making regime facilitates actors to be entrepreneurial and seize business opportunities autonomously [91]. 

Still, these actors need to align on their links to prevent conflicts of interests and ensure strategic fit [22, 25]. 

Even though decoupling stimulates entrepreneurial thinking, we question whether this extreme level within a firm is 

preferable for digital servitization. Decoupling supports the creation of intra-organizational “islands” instead of modular 

value networks [18]. The stronger the units are decoupled, the more each “island” optimizes its own component-specific 

business model. Some scholars even report executives’ concerns about partial mutual cannibalization [92]. Hence, this 

extreme approach could be an inferior option in the long term. It fosters optimization for local maxima, e. g., profit per 

business unit, instead of a global maximum, e. g., firm-wide profit. 

Both observations about the overarching hybrid organizational structure with a high level of intra-organizational 

decoupling indicate that this might generally be a favorable option for manufacturing firms undergoing digital 

servitization. It remains questionable whether extreme levels of intra-organizational decoupling support this transition. 
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Our third finding refers to the decentralized internalization of digital IT resources. The case firm allocates digital IT 

resources per business unit as internal resources. This finding aligns with literature in supporting the autonomy of the 

business units, creating an effective digital IT governance, and strengthening the strategic transition to digital 

servitization. At the overarching firm level, PU, SU, and NBU act as autonomous actors that create separate 

components for the offering. Each business unit has a specific demand for digital IT resources. The decentralization of 

digital IT resources strengthens the business units’ autonomy [73]. This IT resource allocation is in line with 
servitization research that suggests combining digital expertise with traditional firm functions as interdisciplinary firm 

functions [45]. Recent digital servitization literature even contends that manufacturing firms undergoing digital 

servitization should develop their own digital capabilities like software companies [28]. The internalization of such 

resources promotes the creation of novel offerings by unlocking previously unexplored potential [92]. The decentralized 

digital IT governance at the case firm works by decoupling while committing to a common set of minimum standards 

based on communication protocols and data mappings to align their decentralized digital IT resources. This IT 

governance could be an example of “the most visionary destination” [62, p. 116] to govern decentralized digital IT 

resources in an organization. Furthermore, the case firm internalizes its digital IT resources across its back-end units. 

This aspect of the digital IT organization confirms the increased importance of digital IT resources for the strategic 

transition of the case firm towards digital servitization [13, 81, 95]. Our in-depth case study showed that the case firm 

has a high level of digitalization in the back-end, but also in the front-end, e. g., with the development of app-based 
digital customer interfaces. Literature suggests allocating IT resources in correspondence with an offering’s architecture 

[59]. Therefore, we found it counterintuitive that the case firm’s salesforce does not have its own digital IT resources. 

Instead, we found that the NBU, a back-end unit, develops several digital customer interfaces. In the future, it might be 

an opportunity to reallocate the development of digital customer interfaces to the salesforce that interacts with 

customers to reduce the risk of intra-organizational friction [59]. 

Our fourth finding addresses the outsourcing and centralization of the traditional IT organization. Our case firm 

centralizes the allocation of traditional IT resources and corresponding decision rights in a small unit that orchestrates 

an outsourced provider. This sourcing decision follows the firm’s strategic direction to build an efficient organization 

by outsourcing non-core competencies, e. g., ICT infrastructure operations or internal IT helpdesk [96]. For this 

purpose, the centralization contributes to an efficient organization by standardizing the ICT infrastructure [18, 97]. In 

addition, the long-term nature of the observed outsourcing relationship confers with existing digital servitization 

research that identifies such ICT infrastructural aspects as indispensable for a firm’s viability [92]. 

To the best of our knowledge, this case of a manufacturing firm’s IT organization with a digital and a traditional IT 

mode presents one of the first codified in-depth case examples in the context of digital servitization from an 

organizational perspective. It shows that the decentralized internalization of digital IT resources facilitates the transition 

towards a more service-dominant business model enabled by digital technologies. The outsourcing of traditional IT 

services resonates with previous contributions about IT infrastructure provision as non-differentiating activity [98]. 

6. Conclusions 

Our research has several contributions. First, we address the call to clarify how to approach digital servitization from an 

organizational perspective to answer RQ1 [21, 22]. We summarize the current perspectives of organizing for digital 

servitization for a product-oriented or a result-oriented and thus service-dominant business model. We aggregate two 

theoretical perspectives on firms’ organizational structures as a hybrid organizational structure. We describe the hybrid 

organizational structure based on the case of a common manufacturing firm. The hybrid organizational structure helps 
to understand how manufacturing firms can manage multiple autonomous business units for solution components in 

their back-end complemented with a unified sales approach [17]. 

Second, we clarify how a manufacturing firm sets up its digital and traditional IT modes to support its digital 

servitization [4, 9, 23] to address RQ2. The decentralized digital IT resources support autonomous business units and 

ensure that they can utilize digital technologies according to their demand. A minimum consensus serves to align the 
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digital IT resources across business units. This digital IT mode is suitable for manufacturing firms that orchestrate 

multiple teams of digital IT resources as part of a hybrid organizational structure [18, 23]. 

For practitioners, we outline the hybrid organizational structure as a reference structure for manufacturing firms that 

plan to transition from a product-oriented business model to a more service-dominant business model. Our contributions 

support manufacturing firms that move to a business model with an offering based on product, service, and digital 

components. We describe intra-organizational decoupling as an option to establish a solution based on such 
components. Further, our findings offer a perspective of how manufacturing firms can shape and align their IT 

organization based on a digital and a traditional IT mode for digital servitization. 

Our findings are not free from limitations. First, our results build on a single, in-depth case study. We selected this case 

purposively as a common case from the tool manufacturing industry and chose to describe the case firm’s 

organizational structure. By describing the context of the case firm as well as the situation before and after the 

reorganization, we claim that readers can – based on their experience – use the case for understanding new settings as 

well, i.e., at least so-called “naturalistic generalization” (inductive analogy) is supported [33, 99]. Still, our findings 

cannot be generalized to other industries or different firm sizes without caution. Second, even though our data is 

grounded on multiple perspectives, we could not gather an explicit interview from the case firm’s support unit. Due to 

the ongoing COVID-19-pandemic, the case firm’s workforce was ramped down so that the remaining employees 

needed to cover higher than usual workloads. As an alternative, we agreed with the case firm to explore the role of the 
support unit from interviews with experts of the firm’s remaining parts and observations from work shadowing of these 

experts. 

Future research can extend our findings on how firms can approach digital servitization. We propose three avenues for 

future research. 

First, researchers could analyze other manufacturing firms that balance product and service focus and update our 

suggestion of a hybrid organizational structure as they transition to a more service-dominant business model. It would 

be interesting whether different types of manufacturing firms exploit different sub-types of hybrid organizational 

structures. 

Second, the case firm shows a high degree of intra-organizational decoupling. This decoupling creates internal friction. 

While we explicitly observe coupling mechanisms of the digital IT resources across the decoupled business units, it 

remains unclear how this is concretely managed on the overarching level. Future research should clarify appropriate 

coupling mechanisms to overcome local optimization of solution components leading to global optimization of hybrid 

solutions. 

Third, we found that our case firm has increased demand in digital IT resources, e. g., for AR or IoT development. In an 

extreme case, the firm acquired an IoT provider to offset its gap in expertise. It remains unclear how this might work for 

firms with fewer capital resources. Future research could clarify IT sourcing strategies of manufacturing firms that 

initiate digital servitization. 

References 

[1] M. Bock, M. Wiener, R. Gronau, and A. Martin, "Industry 4.0 Enabling Smart Air: Digital Transformation at 

KAESER COMPRESSORS," in Digitalization Cases, N. Urbach and M. Röglinger, Eds., 1st ed. Cham, 

Switzerland: Springer, 2019, pp. 101-117. 

[2] S. Strahringer and M. Wiener, "Datengetriebene Geschäftsmodelle: Konzeptuelles Rahmenwerk, Praxisbeispiele 

und Forschungsausblick," HMD Praxis der Wirtschaftsinformatik, vol. 58, no. 3, pp. 457-476, 2021. 
[3] C. Windahl and N. Lakemond, "Integrated Solutions From a Service-Centered Perspective: Applicability and 

Limitations in the Capital Goods Industry," Industrial Marketing Management, vol. 39, no. 8, pp. 1278-1290, 

2010. 

[4] T. Paschou, M. Rapaccini, F. Adrodegari, and N. Saccani, "Digital Servitization in Manufacturing: A Systematic 

Literature Review and Research Agenda," Industrial Marketing Management, vol. 89, pp. 278-292, 2020. 



From selling machinery to hybrid offerings – organizational impact of digita l servitization on manufacturing firms  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 10, No. 3, 2022, 5-27  

◄ 21 ► 

[5] P. Naik, A. Schroeder, K. K. Kapoor, A. Z. Bigdeli, and T. Baines, "Behind the Scenes of Digital Servitization: 

Actualising IoT-Enabled Affordances," Industrial Marketing Management, vol. 89, pp. 232-244, 2020. 

[6] M. Paiola and H. Gebauer, "Internet of Things Technologies, Digital Servitization and Business Model Innovation 

in BtoB Manufacturing Firms," Industrial Marketing Management, vol. 89, pp. 245-264, 2020. 

[7] S. Vandermerwe and J. Rada, "Servitization of Business: Adding Value by Adding Services," European 

Management Journal, vol. 6, no. 4, pp. 314-324, 1988. 
[8] M. Rapaccini and P. Gaiardelli, "Smart Services Initiatives in Product-Centric Companies," in Proceedings of the 

Spring Servitization Conference, Aston, UK, 2015, pp. 156-163. 

[9] W. Coreynen, P. Matthyssens, and W. Van Bockhaven, "Boosting Servitization Through Digitization: Pathways 

and Dynamic Resource Configurations for Manufacturers," Industrial Marketing Management, vol. 60, pp. 42-53, 

2017. 

[10] T. Baines, A. Z. Bigdeli, R. Sousa, and A. Schroeder, "Framing the Servitization Transformation Process: A 

Model to Understand and Facilitate the Servitization Journey," International Journal of Production Economics, 

vol. 221, p. 107463, 2020. 

[11] M. Kohtamäki, S. C. Henneberg, V. Martinez, K. Kimita, and H. Gebauer, "A Configurational Approach to 

Servitization: Review and Research Directions," Service Science, vol. 11, no. 3, pp. 213-240, 2019. 

[12] T. Huikkola, R. Rabetino, M. Kohtamäki, and H. Gebauer, "Firm Boundaries in Servitization: Interplay and 
Repositioning Practices," Industrial Marketing Management, vol. 90, pp. 90-105, 2020. 

[13] B. Tronvoll, A. Sklyar, D. Sörhammar, and C. Kowalkowski, "Transformational Shifts Through Digital 

Servitization," Industrial Marketing Management, vol. 89, pp. 293-305, 2020. 

[14] D. R. Sjödin, V. Parida, and M. Kohtamäki, "Relational Governance Strategies for Advanced Service Provision: 

Multiple Paths to Superior Financial Performance in Servitization," Journal of Business Research, vol. 101, pp. 

906-915, 2019. 

[15] D. Jaspert and J. Dohms, "Reorganization of Manufacturing Companies Through Digital Servitization: A 

Systematic Review," in Proceedings of the Americas Conference on Information Systems (AMCIS), Salt Lake 

City, USA, 2020. 

[16] J. Z. Raja, M. Chakkol, M. Johnson, and A. Beltagui, "Organizing for Servitization: Examining Front- and Back-

End Design Configurations," International Journal of Operations & Production Management, vol. 38, no. 1, pp. 

249-271, 2018. 
[17] C. Raddats, C. Kowalkowski, O. Benedettini, J. Burton, and H. Gebauer, "Servitization: A Contemporary 

Thematic Review of Four Major Research Streams," Industrial Marketing Management, vol. 83, pp. 207-223, 

2019. 

[18] A. Sklyar, C. Kowalkowski, B. Tronvoll, and D. Sörhammar, "Organizing for Digital Servitization: A Service 

Ecosystem Perspective," Journal of Business Research, vol. 104, pp. 450-460, 2019. 

[19] T. Turunen and A. Neely, "Organising Servitization: An In-Depth Case Study," Cambridge Service Alliance 

Newsletter, pp. 1-19, 2012. 

[20] F. Wiesböck and T. Hess, "Digital Innovations," Electronic Markets, vol. 30, no. 1, pp. 75-86, 2020. 

[21] T. Baines, A. Z. Bigdeli, O. F. Bustinza, V. G. Shi, J. S. Baldwin, and K. Ridgway, "Servitization: Revisiting the 

State-Of-The-Art and Research Priorities," International Journal of Operations & Production Management, vol. 

37, no. 2, pp. 256-278, 2017. 
[22] M. Kohtamäki, V. Parida, P. Oghazi, H. Gebauer, and T. Baines, "Digital Servitization Business Models in 

Ecosystems: A Theory of the Firm," Journal of Business Research, vol. 104, pp. 380-392, 2019. 

[23] D. R. Sjödin, V. Parida, M. Kohtamäki, and J. Wincent, "An Agile Co-Creation Process for Digital Servitization: 

A Micro-Service Innovation Approach," Journal of Business Research, vol. 112, pp. 478-491, 2020. 

[24] F. Pirola, X. Boucher, S. Wiesner, and G. Pezzotta, "Digital Technologies in Product-Service Systems: A 

Literature Review and a Research Agenda," Computers in Industry, vol. 123, p. 103301, 2020. 

[25] D. Kindström and C. Kowalkowski, "Service Innovation in Product-Centric Firms: A Multidimensional Business 

Model Perspective," Journal of Business & Industrial Marketing, vol. 29, no. 2, pp. 96-111, 2014. 



From selling machinery to hybrid offerings – organizational impact of digita l servitization on manufacturing firms  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 10, No. 3, 2022, 5-27  

◄ 22 ► 

[26] R. Oliva, H. Gebauer, and J. M. Brann, "Separate or Integrate? Assessing the Impact of Separation Between 

Product and Service Business on Service Performance in Product Manufacturing Firms," Journal of Business-to-

Business Marketing, vol. 19, no. 4, pp. 309-334, 2012. 

[27] A. Davies, T. Brady, and M. Hobday, "Charting a Path Toward Integrated Solutions," MIT Sloan Management 

Review, vol. 47, no. 3, pp. 39-48, 2006. 

[28] M. Kohtamäki, R. Rabetino, S. Einola, V. Parida, and P. Patel, "Unfolding the Digital Servitization Path from 
Products to Product-Service-Software Systems: Practicing Change Through Intentional Narratives," Journal of 

Business Research, vol. 137, pp. 379-392, 2021. 

[29] Y. Chen, I. Visnjic, V. Parida, and Z. Zhang, "On the Road to Digital Servitization - The (Dis)Continuous 

Interplay Between Business Model and Digital Technology," International Journal of Operations & Production 

Management, vol. 41, no. 5, pp. 694-722, 2021. 

[30] C. Münch, E. Marx, L. Benz, E. Hartmann, and M. Matzner, "Capabilities of Digital Servitization: Evidence from 

the Socio-Technical Systems Theory," Technological Forecasting and Social Change, vol. 176, p. 121361, 2022. 

[31] J. Weking, C. Brosig, M. Böhm, A. Hein, and H. Krcmar, "Business Model Innovation Strategies for Product 

Service Systems – An Explorative Study in the Manufacturing Industry," in Proceedings of the European 

Conference on Information Systems (ECIS), Portsmouth, UK, 2018. 

[32] B. Illner, R. Konjusic, O. Richtberg, A. Uhlig, J. Birkmeyer, M. Breunig, et al., "Customer Centricity as Key for 
the Digital Breakthrough," McKinsey & VDMA, 2020. 

[33] E. W. Tsang, "Case Studies and Generalization in Information Systems Research: A Critical Realist Perspective," 

The Journal of Strategic Information Systems, vol. 23, no. 2, pp. 174-186, 2014. 

[34] R. Wise and P. Baumgartner, "Go Downstream: The New Profit Imperative in Manufacturing," Harvard Business 

Review, vol. 77, no. 5, pp. 133-141, 1999. 

[35] P. Matthyssens and K. Vandenbempt, "Creating Competitive Advantage in Industrial Services," Journal of 

Business & Industrial Marketing, vol. 13, no. 4/5, pp. 339-355, 1998. 

[36] R. Oliva and R. Kallenberg, "Managing the Transition From Products to Services," International Journal of 

Service Industry Management, vol. 14, no. 2, pp. 160-172, 2003. 

[37] T. Baines, H. W. Lightfoot, O. Benedettini, and J. M. Kay, "The Servitization of Manufacturing: A Review of 

Literature and Reflection on Future Challenges," Journal of Manufacturing Technology Management, vol. 20, no. 

5, pp. 547-567, 2009. 
[38] C. Lerch and M. Gotsch, "Digitalized Product-Service Systems in Manufacturing Firms A Case Study Analysis," 

Research-Technology Management, vol. 58, no. 5, pp. 45-52, 2015. 

[39] M. Ardolino, N. Saccani, P. Gaiardelli, and M. Rapaccini, "Exploring the Key Enabling Role of Digital 

Technologies for PSS Offerings," Procedia CIRP, vol. 47, pp. 561-566, 2016. 

[40] A. Rymaszewska, P. Helo, and A. Gunasekaran, "IoT Powered Servitization of Manufacturing - An Exploratory 

Case Study," International Journal of Production Economics, vol. 192, pp. 92-105, 2017. 

[41] C. Suppatvech, J. Godsell, and S. Day, "The Roles of Internet of Things Technology in Enabling Servitized 

Business Models: A Systematic Literature Review," Industrial Marketing Management, vol. 82, pp. 70-86, 2019. 

[42] W. Reim, V. Parida, and D. Örtqvist, "Product–Service Systems (PSS) Business Models and Tactics – A 

Systematic Literature Review," Journal of Cleaner Production, vol. 97, pp. 61-75, 2015. 

[43] D. Beverungen, O. Müller, M. Matzner, J. Mendling, and J. Vom Brocke, "Conceptualizing Smart Service 
Systems," Electronic Markets, vol. 29, no. 1, pp. 7-18, 2019. 

[44] M. E. Porter and J. E. Heppelmann, "How Smart, Connected Products are Transforming Competition," Harvard 

Business Review, vol. 92, no. 11, pp. 64-88, 2014. 

[45] M. E. Porter and J. E. Heppelmann, "How Smart, Connected Products are Transforming Companies," Harvard 

Business Review, vol. 93, no. 10, pp. 96-114, 2015. 

[46] V. Mathieu, "Product Services: From a Service Supporting the Product to a Service Supporting the Client," 

Journal of Business & Industrial Marketing, vol. 16, no. 1, pp. 39-61, 2001. 

[47] J. Cenamor, D. R. Sjödin, and V. Parida, "Adopting a Platform Approach in Servitization: Leveraging the Value of 

Digitalization," International Journal of Production Economics, vol. 192, pp. 54-65, 2017. 



From selling machinery to hybrid offerings – organizational impact of digita l servitization on manufacturing firms  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 10, No. 3, 2022, 5-27  

◄ 23 ► 

[48] A. Chandler, Strategy and Structure: Chapters in the History of the American Industrial Enterpriseed. Cambridge, 

USA: The MIT Press, 1962. 

[49] C. Kowalkowski, H. Gebauer, B. Kamp, and G. Parry, "Servitization and Deservitization: Overview, Concepts, 

and Definitions," Industrial Marketing Management, vol. 60, pp. 4-10, 2017. 

[50] L. Colfer and C. Y. Baldwin, "The Mirroring Hypothesis: Theory, Evidence and Exceptions," Harvard Business 

School Working Paper, vol. 10-058, 2010. 
[51] T. Coltman, P. Tallon, R. Sharma, and M. Queiroz, "Strategic IT Alignment: Twenty-Five Years On," Journal of 

Information Technology, vol. 30, no. 2, pp. 91-100, 2015. 

[52] M. G. Guillemette and G. Paré, "Toward a New Theory of the Contribution of the IT Function in Organizations," 

MIS Quarterly, vol. 36, no. 2, pp. 529-551, 2012. 

[53] B. Horlach, P. Drews, and I. Schirmer, "Bimodal IT: Business-IT Alignment in the Age of Digital 

Transformation," in Proceedings of the Multikonferenz Wirtschaftsinformatik (MKWI), Ilmenau, Germany, 2016, 

pp. 1417-1428. 

[54] N. Urbach, P. Drews, and J. Ross, "Digital Business Transformation and the Changing Role of the IT Function," 

MIS Quarterly Executive, vol. 16, no. 2, pp. 2-4, 2017. 

[55] O.-K. Lee, V. Sambamurthy, K. H. Lim, and K. K. Wei, "How Does IT Ambidexterity Impact Organizational 

Agility?," Information Systems Research, vol. 26, no. 2, pp. 398-417, 2015. 
[56] Y. Yoo, O. Henfridsson, and K. Lyytinen, "Research Commentary: The New Organizing Logic of Digital 

Innovation: An Agenda for Information Systems Research," Information Systems Research, vol. 21, no. 4, pp. 

724-735, 2010. 

[57] G. Vial, "Understanding Digital Transformation: A Review and a Research Agenda," The Journal of Strategic 

Information Systems, vol. 28, no. 2, pp. 118-144, 2019. 

[58] D. Bilgeri, F. Wortmann, and E. Fleisch, "How Digital Transformation Affects Large Manufacturing Companies’ 

Organization," in Proceedings of the International Conference on Information Systems (ICIS), Seoul, South Korea, 

2017. 

[59] L. Hylving and U. Schultze, "Accomplishing the Layered Modular Architecture in Digital Innovation: The Case of 

the Car’s Driver Information Module," The Journal of Strategic Information Systems, vol. 29, no. 3, p. 101621, 

2020. 

[60] F. Wiesböck, T. Hess, and J. Spanjol, "The Dual Role of IT Capabilities in the Development of Digital Products 
and Services," Information & Management, vol. 57, no. 8, p. 103389, 2020. 

[61] T. Hess, C. Matt, A. Benlian, and F. Wiesböck, "Options for Formulating a Digital Transformation Strategy," MIS 

Quarterly Executive, vol. 15, no. 2, pp. 123-139, 2016. 

[62] I. Haffke, B. Kalgovas, and A. Benlian, "Options for Transforming the IT Function Using Bimodal IT," MIS 

Quarterly Executive, vol. 16, no. 2, pp. 101-120, 2017. 

[63] B. Horlach, P. Drews, I. Schirmer, and T. Boehmann, "Increasing the Agility of IT Delivery: Five Types of 

Bimodal IT Organization," in Proceedings of the Hawaii International Conference on System Sciences (HICSS), 

Hawaii, USA, 2017. 

[64] A. Maedche, "Interview with Michael Nilles on “What Makes Leaders Successful in the Age of the Digital 

Transformation?”," Business & Information Systems Engineering, vol. 58, no. 4, pp. 287-289, 2016. 

[65] S. K. Sia, C. Soh, and P. Weill, "How DBS Bank Pursued a Digital Business Strategy," MIS Quarterly Executive, 
vol. 15, no. 2, pp. 105-121, 2016. 

[66] F. Svahn, L. Mathiassen, and R. Lindgren, "Embracing Digital Innovation in Incumbent Firms: How Volvo Cars 

Managed Competing Concerns," MIS Quarterly, vol. 41, no. 1, pp. 239-254, 2017. 

[67] I. Haffke, B. J. Kalgovas, and A. Benlian, "The Role of the CIO and the CDO in an Organization’s Digital 

Transformation," in Proceedings of the International Conference on Information Systems (ICIS), Dublin, Ireland, 

2016. 

[68] C. Dremel, J. Wulf, M. M. Herterich, J.-C. Waizmann, and W. Brenner, "How Audi AG Established Big Data 

Analytics in Its Digital Transformation," MIS Quarterly Executive, vol. 16, no. 2, pp. 81-100, 2017. 



From selling machinery to hybrid offerings – organizational impact of digita l servitization on manufacturing firms  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 10, No. 3, 2022, 5-27  

◄ 24 ► 

[69] T. Winkler and C. V. Brown, "Organizing and Configuring the IT Function," in Computing Handbook: 

Information Systems and Information Technology, A. Tucker and H. Topi, Eds., 3rd ed. New York: Chapman and 

Hall/CRC, 2014. 

[70] A. C. Boynton, G. C. Jacobs, and R. W. Zmud, "Whose Responsibility is IT Management," MIT Sloan 

Management Review, vol. 33, no. 4, pp. 32-38, 1992. 

[71] A. E. Brown and G. G. Grant, "Framing the Frameworks: A Review of IT Governance Research," 
Communications of the Association for Information Systems, vol. 15, no. 1, p. 38, 2005. 

[72] S. De Haes and W. Van Grembergen, "An Exploratory Study Into IT Governance Implementations and Its Impact 

on Business/IT Alignment," Information Systems Management, vol. 26, no. 2, pp. 123-137, 2009. 

[73] A. Tiwana and B. Konsynski, "Complementarities Between Organizational IT Architecture and Governance 

Structure," Information Systems Research, vol. 21, no. 2, pp. 288-304, 2010. 

[74] I. Haffke, B. Kalgovas, and A. Benlian, "The Transformative Role of Bimodal IT in an Era of Digital Business," in 

Proceedings of the Hawaii International Conference on System Sciences (HICSS), Hawaii, USA, 2017. 

[75] C. V. Brown and S. L. Magill, "Alignment of the IS Functions With the Enterprise: Toward a Model of 

Antecedents," MIS Quarterly, vol. 18, no. 4, pp. 371-403, 1994. 

[76] C. V. Brown, "Horizontal Mechanisms Under Differing IS Organization Contexts," MIS Quarterly, vol. 23, no. 3, 

pp. 421-454, 1999. 
[77] V. Sambamurthy and R. W. Zmud, "Research Commentary: The Organizing Logic for an Enterprise's IT 

Activities in the Digital Era - A Prognosis of Practice and a Call for Research," Information Systems Research, 

vol. 11, no. 2, pp. 105-114, 2000. 

[78] T. Winkler and C. V. Brown, "Horizontal Allocation of Decision Rights for On-Premise Applications and 

Software-As-A-Service," Journal of Management Information Systems, vol. 30, no. 3, pp. 13-48, 2013. 

[79] V. Sambamurthy and R. W. Zmud, "Arrangements for Information Technology Governance: A Theory of Multiple 

Contingencies," MIS Quarterly, vol. 23, no. 2, pp. 261-290, 1999. 

[80] P. Weill, "Don’t Just Lead, Govern: How Top-Performing Firms Govern IT," MIS Quarterly Executive, vol. 3, no. 

1, pp. 1-17, 2004. 

[81] A. Bharadwaj, O. A. El Sawy, P. A. Pavlou, and N. Venkatraman, "Digital Business Strategy: Toward a Next 

Generation of Insights," MIS Quarterly, vol. 37, no. 2, pp. 471-482, 2013. 

[82] I. Benbasat, D. K. Goldstein, and M. Mead, "The Case Research Strategy in Studies of Information Systems," MIS 
Quarterly, vol. 11, no. 3, pp. 369-386, 1987. 

[83] R. K. Yin, Case Study Research and Applications: Design and Methods, 5th ed. Los Angeles, USA: Sage 

Publications, 2018. 

[84] J. Seawright and J. Gerring, "Case Selection Techniques in Case Study Research: A Menu of Qualitative and 

Quantitative Options," Political Research Quarterly, vol. 61, no. 2, pp. 294-308, 2008. 

[85] Verein Deutscher Werkzeugmaschinenfabriken e. V. (2020, 02nd December). Wichtige Zahlen der Deutschen 

Werkzeugmaschinenindustrie (1.-3. Quartal 2020)  [Online]. Available: https://wzm.vdma.org/viewer/-

/v2article/render/17090709 

[86] M. Gibbert, W. Ruigrok, and B. Wicki, "What Passes as a Rigorous Case Study?," Strategic Management Journal, 

vol. 29, no. 13, pp. 1465-1474, 2008. 

[87] M. D. Myers and M. Newman, "The Qualitative Interview in IS Research: Examining the Craft," Information and 
Organization, vol. 17, no. 1, pp. 2-26, 2007. 

[88] J. Corbin and A. Strauss, Basics of Qualitative Research: Techniques and Procedures for Developing Grounded 

Theory, 4th ed. Thousand Oaks, USA: Sage Publications, 2015. 

[89] J. Kaidalova, K. Sandkuhl, and U. Seigerroth, "How Digital Transformation Affects Enterprise Architecture 

Management - A Case Study," International Journal of Information Systems and Project Management, vol. 6, no. 

3, pp. 5-18, 2018. 

[90] M. Kohtamäki, R. Rabetino, and S. Einola, "Paradoxes in Servitization," in Practices and Tools for Servitization, 

M. Kohtamäki, T. Baines, R. Rabetino, and A. Z. Bigdeli, Eds., 1st ed. Cham, Switzerland: Palgrave Macmillan, 

2018, pp. 185-199. 

https://wzm.vdma.org/viewer/-/v2article/render/17090709
https://wzm.vdma.org/viewer/-/v2article/render/17090709


From selling machinery to hybrid offerings – organizational impact of digita l servitization on manufacturing firms  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 10, No. 3, 2022, 5-27  

◄ 25 ► 

[91] A. Z. Bigdeli, O. F. Bustinza, F. Vendrell-Herrero, and T. Baines, "Network Positioning and Risk Perception in 

Servitization: Evidence From the UK Road Transport Industry," International Journal of Production Research, 

vol. 56, no. 6, pp. 2169-2183, 2018. 

[92] C. Kowalkowski, B. Tronvoll, D. Sörhammar, and A. Sklyar, "Digital Servitization: How Data-Driven Services 

Drive Transformation," in Proceedings of the Hawaii International Conference on System Sciences (HICSS), 

Hawaii, USA, 2022. 
[93] A. Schroeder, A. Z. Bigdeli, C. Galera Zarco, and T. Baines, "Capturing the Benefits of Industry 4.0: A Business 

Network Perspective," Production Planning & Control, vol. 30, no. 16, pp. 1305-1321, 2019. 

[94] S. Zighan, Z. AlKalha, D. Bamford, I. Reid, and Z. b. Al-Zu'bi, "Servitisation Through Structural Adaptation," 

Journal of Service Theory and Practice, vol. 31, no. 3, pp. 468-490, 2021. 

[95] I. Visnjic, M. Jovanovic, A. Neely, and M. Engwall, "What Brings the Value to Outcome-Based Contract 

Providers? Value Drivers in Outcome Business Models," International Journal of Production Economics, vol. 

192, pp. 169-181, 2017. 

[96] J. F. Rockart, M. J. Earl, and J. W. Ross, "Eight Imperatives for the New IT Organization," MIT Sloan 

Management Review, vol. 38, no. 1, 1996. 

[97] J. W. Ross and P. Weill, "Six IT Decisions Your IT People Shouldn't Make," Harvard Business Review, vol. 80, 

no. 11, pp. 84-95, 2002. 
[98] A. Bharadwaj, "A Resource-Based Perspective on Information Technology Capability and Firm Performance: An 

Empirical Investigation," MIS Quarterly, vol. 24, no. 1, pp. 169-196, 2000. 

[99] R. E. Stake, "The Case Study Method in Social Inquiry," Educational Researcher, vol. 7, no. 2, pp. 5-8, 1978. 

 



From selling machinery to hybrid offerings – organizational impact of digita l servitization on manufacturing firms  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 10, No. 3, 2022, 5-27  

◄ 26 ► 

Appendix A. Overview of the coding structure 

For clarity reasons, we pruned our 46 codes to 28 codes displayed in figure 6. Hence, we provide an overview of our 

coding structure up to the 3rd coding level for the codes “context” and “offerings”, and due to the relevance of the 

“organization” up to the 4th coding level for this branch. 

 

 

Figure 6, Pruned overview of the coding structure with illustrative quotes 
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