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Digital servitization as Business Model Innovation: 
an explorative study on the role of absorptive 
capacity
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Abstract 

Frame of the research: Firms often face the digitalization paradox. Digital 
servitization may be the key to unlocking the value of investing in digital technology. 
More research is needed on the enabling factors of such processes. Notably, the extant 
literature suggests that dynamic capabilities can play a role. Hence, we suggest that 
ACAP, as a particular type of dynamic capability, positively influences the relationship 
between Industry 4.0 adoption and digital servitization.

Purpose of the paper: The study investigates how the firm’s absorptive capacity 
allows to appropriate value from Industry 4.0 by enabling digital servitization. 

Methodology: A single case study based on semi-structured interviews with key 
informants. 

Findings: The business model innovation process towards digital servitization 
started with the value proposition to affect the value creation and value capture 
dimensions. Significant changes exist in product/service development, human 
resources competencies, and business relationships with customers and suppliers. The 
firm’s absorptive capacity represents a significant enabler of such a process.

Research limits: A single case study suffers from limitations related to the external 
validity of results, which may be overcome by a multiple case study. Besides, increasing 
the number of interviews and collecting data from other actors (e.g. customers, 
suppliers, etc.) would allow a broader view. 

Practical implications: Developing absorptive capacity might help manufacturing 
firms in overcoming the digitalization paradox. Managers should encourage 
exploratory, transformative, and exploitative learning that can facilitate the provision 
of value-added services that allow the firm to appropriate value by enhancing its 
bargaining power and expanding its market.

Originality of the paper: The study primarily contributes to the digital 
servitization literature by providing empirical evidence on its enabling factors. It 
also contributes to the knowledge management field and the literature on absorptive 
capacity.

Key words: industry 4.0; digitalization; digital servitization; business model 
innovation; absorptive capacity; single case study

1. Introduction

Industry 4.0 (I4.0) offers tremendous opportunities for manufacturing 
companies’ growth and innovation given the ongoing paradigm shift from 
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an industrial to a more digital economy (Porter and Heppelmann, 2015). 
Yet, firms often experience the “digitalization paradox”: despite significant 
investments in digitalization, they often fail to achieve the expected 
revenue enhancement (Gebauer et al., 2020; Kohtamäki et al., 2020). For 
instance, firms tend to invest in advanced digital technologies without a 
clear strategy for how customer-related data would be used to improve 
financial performance (Kohtamäki et al., 2020). 

To achieve the envisioned results, companies should not merely adopt 
I4.0, but rather leverage these technologies to innovate their business models 
(BMs) (Gebauer et al., 2020; Müller et al., 2021, 2018). Notably, deploying 
digital technologies to support the transition from a product-centric to a 
service-centric BM may be the key to unlocking the value of digitalization 
(i.e. digital servitization BMs) (Coreynen et al., 2017; Kohtamäki et al., 
2020, 2019; Tronvoll et al., 2020). Yet, although the concept of digital 
servitization (DS) has been gaining momentum, the empirical evidence on 
the relationship between digitalization and servitization in manufacturing 
companies is scant (Kohtamäki et al., 2020; Tronvoll et al., 2020). This far, 
the literature has focused on identifying specific DS pathways (Coreynen 
et al., 2017) and understanding how DS affects financial performance 
(Kohtamäki et al., 2020), whereas little is known about the factors that 
might help firms to innovate their BM towards DS (Coreynen et al., 2020). 

Scholars suggest that DS might depend on companies’ resources and 
capabilities, experience, and organizational routines (e.g. Coreynen et al., 
2020, 2017; Paiola et al., 2021). In this regard, previous studies showed 
that absorptive capacity (ACAP) is a fundamental capability to stimulate 
various forms of innovation, including business model innovation 
(BMI) (Ali et al., 2016; Kostopoulos et al, 2011; Miroshnychenko et al. 
2021). Hence, we suggest that the absorptive capacity (ACAP), which 
is commonly conceptualized as a particular type of dynamic capability 
(Zhara and George, 2002; Miroshnychenko et al. 2021) and specifically, 
the capability of identifying, assimilating, transforming, and applying 
external knowledge (Cohen and Levinthal, 1990), is a suitable theoretical 
lens to understand how companies can effectively reap the benefits of an 
I4.0-enabled transition (Ardito et al., 2021). 

Specifically, I4.0 leads to redesigning the BM of established companies 
by incorporating new external knowledge into internal activities (Müller 
et al., 2020). As such, I4.0 requires firms to re-examine the ways they can 
effectively manage external and internal knowledge (Ardito et al., 2021). 
Firms wanting to successfully leverage external sources need to develop 
internal capabilities to acquire, internalize, and exploit external knowledge 
(Cohen and Levinthal, 1990). 

Therefore, this article employs a single case study to investigate the 
enabling factors of DS by emphasizing the role of ACAP. We aim to 
answer the following research question: how does the firm’s ACAP allow 
appropriate value from I4.0 adoption by supporting DS? Put differently, is 
ACAP an enabling factor of DS? To the best of our knowledge, this is the 
first attempt to empirically show how ACAP facilitates DS. In doing so, the 
article provides a novel perspective to the literature on DS and knowledge 
management (KM) by linking ACAP to digital-driven BMI processes. 
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2. Literature background

2.1 Digital servitization as business model innovation to mitigate the 
digitalization paradox 

Based on digitization, automation, and interconnection, I4.0 represents 
a paradigm shift in the manufacturing industry toward the next industrial 
revolution (Liao et al., 2017; Müller et al., 2018). 

I4.0 leads to more efficient product development, more efficient 
and flexible manufacturing, more sophisticated products and services, 
more integrated value chains, higher customization (Müller et al., 2018), 
improved customer participation in product design (Naeem and Di Maria, 
2021).

Yet, although companies face complex processes and high budgets, they 
fail to achieve the expected revenue growth (i.e. digitalization paradox) 
(Gebauer et al., 2020). In other words, when cumulative investments in 
digitalization are relatively small, revenue enhancement remains in line 
with expectations. However, as cumulative investments increase, companies 
increasingly face the digitalization paradox and do not obtain the projected 
revenue enhancement. Following another perspective, a large majority of 
firms remain stuck in the so-called “pilot purgatory” (Gregolinska et al., 
2022), experiencing several difficulties in capturing the full potential of 
their investments. 

A possible reason could be that companies find difficulties in successfully 
leveraging digital technologies to change their BMs (Gebauer et al., 2020; 
Paiola, 2018). Interestingly, Kohtamäki et al. (2020) find that the decreasing 
returns from digitalization to firm performance are mitigated by higher 
levels of servitization, which could be an effective path for creating and 
appropriating value from digitalization in manufacturing companies.

The concept of “servitization” is largely acknowledged as a transformation 
journey of product-centered firms that manifests in advanced services 
and integrated solutions (Baines et al., 2009; Ulaga and Reinartz, 2011). 
A cornerstone of servitization is strong customer centricity (Baines et al., 
2009). Such orientation consists in the shift from product-oriented services 
to user processes-oriented services as well as in the shift from selling to 
cultivating customer relationships (Oliva and Kallenberg, 2003). 

The literature acknowledges different servitization types that can be 
positioned on a product-service continuum, whereby services might 
complement products or entirely substitute them (Baines et al., 2009; 
Tukker, 2004). Overall, servitization seems to offer several opportunities 
for manufacturers, such as strategic differentiation and competitive 
advantage (Gebauer et al., 2011), high-profit margins (Baines et al., 2009), 
and building unique and long-term customer relationships (Tukker, 2004).

Servitization is largely considered a way to innovate the BM of product 
firms (Casprini, 2015; Frank et al., 2019; Paiola and Gebauer, 2020), 
affecting the product firms’ value proposition, value creation, and value 
capture mechanisms (Ayala et al., 2017; Frank et al., 2019). Through 
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servitization, BMI follows a demand-pull innovation trajectory, where the 
value proposition is focused on the customers (Frank et al., 2019). Turning 
into a service provider represents a shift in focus since the firm intends to 
generate higher revenues from the service part of the business. Besides, 
service strategies entail building an ability to deliver services, changing 
long-standing practices, training personnel to become service-oriented, as 
well as developing a new organizational culture (Baines et al., 2009). 

Nowadays, digital technologies are deemed to enable servitization 
in the manufacturing industry (Kohtamäki et al., 2019; Paiola and 
Gebauer, 2020) and the term “digital servitization” appeared to describe 
the convergence of servitization and digitalization (Gebauer et al., 2021). 
Various definitions of DS exist in literature; we refer to Paschou et al.’s 
(2020) conceptualization as “the development of new services and/or the 
improvement of existing ones using digital technologies. These can be 
exploited to enable new (digital) business models, to find novel ways of 
(co)creating value, as well as to generate knowledge from data, improve the 
firm’s operational and environmental performance, and gain a competitive 
advantage” (p. 284). 

DS might occur through different pathways which demand different 
resources and capabilities and lead to different benefits (Coreynen et al., 
2017; Paiola and Gebauer, 2020). It not only brings value to customers 
but rather data and information gathering might also improve internal 
processes (Frank et al., 2019). Moreover, DS is likely to affect the 
bargaining power in different sections of the value systems and how 
manufacturers increase their power using digitalization (Kohtamäki et al., 
2020). For instance, DS generates closer provider-customer relationships 
characterized by co-creation logic, long-term commitment, and greater 
investment in the relationship (Coreynen et al., 2017). 

Scholars suggest that a successful DS depends on companies’ resources 
and dynamic capabilities (e.g. Coreynen et al., 2020, 2017; Paiola et 
al., 2021). Design-to-service capability, service sales capability, user 
involvement capability, as well as dynamic capabilities, such as customer 
needing interpretation capability, and data processing capabilities, allow 
manufacturers to overcome DS challenges (Coreynen et al., 2017; Ulaga 
and Reinartz, 2011). According to Paiola and Gebauer (2020), extant 
manufacturing resources and capabilities (such as a firm’s in-depth product 
knowledge) need to be complemented with new ones and firms need to 
possess the ability to constantly reconfigure their strategic capabilities to 
meet continuously evolving customer needs (Bustinza et al., 2018). 

Hence, it is likely that dynamic capabilities, and particularly the 
capabilities of combining external and internal knowledge, are significant 
enablers of DS as BMI, in the context of I4.0. 

2.2 Absorptive capacity

ACAP was defined by Cohen and Levinthal (1990, p. 128) as “the ability 
of a firm to recognize the value of new, external information, assimilate it, 
and apply it to commercial ends”. Such concept spans beyond the resource-
based view (Barney, 1991) by contending that differences in organizational 
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performance and competitive advantage can be explained by companies’ 
different abilities to explore, assimilate, and exploit new knowledge over 
time (Schlagwein and Hu, 2016; Zahra and George, 2002). Therefore, even 
though a firm’s ACAP is dependent upon prior related knowledge (Cohen 
and Levinthal, 1990), the predominant theoretical view is that it is not an 
asset, but rather a particular type of organizational dynamic capability 
(Chichkanov, 2021; Hussain et al., 2022; Zahra and George, 2002).

It is well known that ACAP influences innovation and firms’ performance 
(Gebauer et al., 2012; Miroshnychenko et al., 2021; Todorova and Durisin, 
2007; Zahra and George, 2002) and also the innovation of a business 
model (e.g. Bhatti et al., 2021; Kranz et al., 2016; Miroshnychenko et al., 
2021; Müller et al., 2020). The recombination and integration of internal 
and external knowledge play a crucial role in renewing or reinventing the 
fundamental components of BMs. In addition, the ability to acquire and 
use external knowledge can provide firms with new ideas on how to change 
the current BM to extract and capture more value. In the I4.0 scenario, the 
assimilation of external knowledge is even more critical for the successful 
transformation of processes and products, especially for traditional and 
incumbent organizations (Ricci et al., 2021; Siachou et al., 2021)

Significantly, not only technological knowledge is relevant, but also 
market knowledge (Kranz et al., 2016; Lane et al., 2006) and this could be 
especially important in servitization because it often entails targeting new 
customer segments. 

Following this line of reasoning, we may suggest that ACAP is a 
fundamental capacity in the transition towards servitization because it 
allows firms to use external knowledge - for example, the “knowledge 
from customer” - more efficiently, to easily sense new opportunities and 
to enhance the service value proposition offered. In the KM field, the 
acquisition of client knowledge through the wide number of digital channels 
and the assimilation of such knowledge across different functional areas are 
positively associated with both product and business process innovations 
in knowledge-intensive business services (Chichkanov, 2021). Moreover, 
Coreynen et al. (2020) found that both exploitation and exploration are 
associated with digital servitization and ACAP is positively related to such 
activities (Escribano et al., 2009; Müller et al., 2021). It is worth noting 
that DS calls for collaboration across firm boundaries within ecosystems 
(Tronvoll et al., 2020; Kohtamaki et al., 2019), and, therefore, ACAP is 
likely to play a pivotal role in leveraging knowledge within such networks. 
Finally, ACAP may facilitate the embedding of digital technologies needed 
for service transition. Hence, we posit that ACAP could be a fruitful 
theoretical lens for understanding the enabling factors of DS in an I4.0 
context. 

The literature conceptualizes ACAP as a group of intangible 
capabilities to manage knowledge (e.g., Saiz et al., 2018) or as several 
distinct but complementary dimensions, namely acquisition, assimilation, 
transformation, and exploitation of external knowledge (Ardito et al., 
2021; Zahra and George, 2002). According to the second perspective, Lane 
et al. (2006) propose a learning process-oriented definition by arguing 
that ACAP is a firm’s ability to utilize external knowledge through three 
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sequential processes: (1) recognizing and understanding potentially 
valuable new knowledge outside the firm through exploratory learning, 
(2) assimilating valuable new knowledge through transformative learning, 
and (3) using the assimilated knowledge to create new knowledge 
and commercial outputs through exploitative learning. We adopt this 
perspective in interpreting the empirical findings of our research and 
suggest that ACAP may influence the relationship between the I4.0 
investment and the business model transformation toward DS. 

3. Research method

3.1 Single case study

Since research on DS is still in its infancy (see Kohtamäki et al., 2020; 
Tronvoll et al., 2020), we adopt a single case study to investigate the 
driving factors of DS in an I4.0 context. A single case study does not aim at 
statistical generalization, but rather its objective is a thorough analysis and 
understanding of a single subject. The case study method is best suited to 
properly answer ‘how’ and ‘why’ questions, thus supporting the analysis of 
complex phenomena in which many elements, processes, and actors must 
be considered as they interact with one another. As such, this method 
appears particularly useful to provide in-depth information and allow for 
a comprehensive and realistic understanding of the phenomenon under 
investigation (Yin, 2014), to fully grasp the dynamics and complexities of 
DS which are linked to the specific context of the analysis. 

The case company (Alpha) is a family-owned small and medium-sized 
(SME) footwear manufacturer, working as a sub-supplier for high-luxury 
fashion brands. The reason for selecting this firm is twofold. First, since 
2014 it has progressively invested in I4.0 to support a transition process 
from being a mere supplier of products (sub-supplier) to becoming an 
advisor and consultant by providing value-added services relating to the 
customers’ product design process. Hence, servitization spans beyond 
the scope of supporting the functioning of the product or the creation 
of additional cash flows due to customer’s purchase of new services to 
encompass a path that adopts a customer-centric perspective to enhance 
customer satisfaction and loyalty in the long run (Raimondi, 2011). 

Notably, Alpha has significantly invested in I4.0 by focusing on two 
major technological areas: 
- 3D technologies (i.e. 3D rendering, 3D printing, 3D configurators). 

Such technologies are customer-centric innovations that entail 
significant implications even for companies in the most traditional 
industries (Martinelli, 2018). Specifically, 3D rendering and 3D 
printing are aimed at changing the product development process (Fig. 
1). The previous model was based on a sequential and iterative process 
involving footwear samples, fittings, and design-related changes to 
transform the initial customer’s idea into the final product. It was a very 
expensive and time-consuming process, also entailing communication 
problems between the parties. Digital technologies allow a circular and 
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iterative model to design a detailed 3D rendering which is then printed 
in artificial resin. Moreover, the firm invested in 3D configurators for 
physical stores owned by B2B customers as well as for the e-commerce 
website for the B2C market. 

- Two robotic machines aimed at replacing human interventions in the 
production process to relieve workers of dangerous processing tasks 
(e.g. due to unhealthy powders and glues) and alienating activities. 

Fig. 1: The product development process before and after the adoption of 3D 
technologies

a) before b) after

Brief from 
customer

Brief from 
customer

2D model

3D model

Component
Supplier 1

Component
Supplier 2

Component
Supplier 3

Component
Supplier 4

Component
Supplier 1

Component
Supplier 2

Component
Supplier 3

Component
Supplier 4

Prototype

Prototype

3D printed 
shoes

Rendering

Final sample

Final sample

Source: authors' elaboration

Thus, the case is especially relevant due to the use of digital technologies 
geared toward the shift from product-centric to service-centric business 
logic. Moreover, for such a commitment to the implementation of I4.0, 
the firm was awarded the Innovative SME and SMAU Innovation prizes. 
Second, Alpha provided a very high level of access to the firm (De Massis 
and Kotlar, 2014) as researchers were able to interview key informants (i.e. 
the company’s owner, the marketing consultant, and the project manager) 
on multiple occasions during the period of the study. 

3.2 Data collection and analysis

Study data were collected between May 2018 and November 2020 by 
using multiple sources to guarantee triangulation and provide stronger 
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empirical evidence (Eisenhardt, 1989) (Table 1). Semi-structured face-
to-face interviews represent the primary source to ensure uniform 
coverage of the research themes as well as the right flexibility in gathering 
key informants’ free descriptions and opinions. Direct observation and 
archival data analysis were employed to provide additional information, 
verify, and increase evidence (Eisenhardt, 1989). For instance, the firm’s 
website and presentation about I4.0 were used to assess the investment in 
such digital technologies, whereas on-site visits allowed to see how the I4.0 
technologies are employed in the firm. 

Tab. 1: Data collection

Data source Date Key informants Duration
Interview 11/05/2018 Owner and Marketing Consultant 1.30 hours
On-site visit 11/05/2018 - -
Interview 7/12/2018 Marketing Consultant 2 hours
Interview 20/11/2019 Marketing consultant and Project Manager 2 hours
On-site visit 20/11/2019 - -
Interview 28/01/2020 Marketing Consultant 2 hours
Interview 13/11/2020 Owner and Marketing Consultant 1 hour

Archival data
Website, presentations in workshops and conferences about Industry 4.0, meeting reports, 
articles on specialized magazines

   
Source: authors' elaboration  

We conducted five interviews with key informants involved in the DS 
process and two on-site visits. The interviews lasted between one and two 
hours, they were conducted in Italian, audio recorded, and transcribed 
verbatim. The interview track was based on open-ended questions within 
a standardized protocol to ensure both guidance and consistency in the 
interviewing style as well as an adequate level of freedom in answering. 

The interview guideline is structured into four sections (Table 2). First, 
the respondents were asked to describe the firm’s business and clarify their 
professional role in the company. The second section aims to shed light on 
the I4.0 technologies used and their application, by highlighting benefits 
and challenges. The third section is devoted to investigating the effects of 
such technologies on the way of doing business. Finally, the fourth section 
consists of follow-up questions to better understand the role of absorptive 
capacity understood as the ability to assimilate, transform, and exploit 
external knowledge to support DS.

We performed a manual coding aggregating the data into categories that 
facilitate the analysis (De Massis and Kotlar, 2014; Miles and Huberman, 
1994). Before being analyzed, the information gathered was manipulated 
by applying data reduction and condensation to ease the analysis and 
focus on which data best answers the research question. Then, we labeled 
interview pieces that have the same message or are connected in some way 
and added an accompanying explanation of what the selected excerpts 
have in common. Such coding process employed an abductive approach 
(e.g. Dubois and Gadde, 2002) . By doing so we used case study data to 
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illustrate how the firms’ ACAP may represent the key to unlocking the 
potential value of digital technologies (specifically I4.0 technologies) in DS.

Tab. 2 Interview guideline

1st section - Background information
Could you give us some general information about the company (e.g., industry, turnover, 
employee number, etc.)?
Could you briefly describe the company’s historical background?
Please describe shortly the current company’s business. What are the company’s main 
products, activities, and markets?
What is your professional role in the company?
2nd section - Leveraging I4.0
Can you point out the key ways you use I4.0 technologies and in which fields? 
What are the key benefits of using I4.0?
What are the main challenges of using I4.0 in your business?
3rd section - Digital servitization
What products and services are provided to the customer (ask for concrete examples of 
basic - e.g. warranty - intermediate - maintenance, training - advance - support agreements 
outsourcing - services)?
What are the main opportunities that I4.0 provides to expand your service-oriented 
offerings?
How do I4.0 technologies impact your way of doing business?

Follow-up questions on DS as BMI (if not mentioned by the respondent)
- What are the main changes in customer segments related to the implementation of I4.0?
- What are the main changes in customer relationships related to the implementation of I4.0?
- What are the main changes in distribution channels and activities related to the 

implementation of I4.0?
- What are the main changes in supplier/partner relationships related to the implementation 

of I4.0?
- What are the main changes in the firm’s key resources and activities related to the 

implementation of I.40?
- What are the main changes in the revenue streams and payment methods related to the 

implementation of I4.0?
- What are the main changes in cost structure due to the implementation of I4.0?
4th section - Absorptive capacity
What is the role of I4.0 in acquiring new external knowledge?
What is the role of I4.0 in enhancing customer understanding?
Who oversees collecting and using the acquired external knowledge?
How is external knowledge employed? 
What is the relationship between the newly acquired knowledge and the firms’ existing 
knowledge and expertise on products and customers?
Which tools are employed to spread knowledge in the firm?
How does the use of external knowledge contribute to the development of new services?
Are there any challenges related to the acquisition and use of external knowledge?

Source: authors' elaboration

4. Findings: innovating the business model toward digital servitization 

Alpha is shifting from a product-centric to a service-centric BM. This 
DS process started in the product design and development area to affect 
the entire firm’s business logic by requiring significant transformations 
in organizational competencies as well as business relationships with 
customers and suppliers. This section describes the firm’s DS by highlighting 
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how the implementation of I4.0 technologies changes the three main BM 
areas: value proposition, value creation, and value capture. To support the 
study findings, illustrative quotes relating to changes in each BM area are 
provided in Table 3.

a) Value proposition
I4.0 technologies allowed Alpha to transform its value proposition 

from idea generation to prototyping and the following production of the 
footwear sample.

The implementation of 3D technologies improves Alpha’s capability of 
identifying and acquiring externally generated knowledge (cf. acquisition 
and assimilation of external knowledge) on customers’ needs. Before the 
investment in such technologies, understanding customers’ requirements 
was rather difficult due to the vagueness of the designer’s idea of the final 
product (in terms of materials, shapes, accessories, etc.); hence, customer 
knowledge was only available upon realizing footwear physical samples. 
On the contrary, 3D rendering allows to work on products’ digital images, 
instead of directly creating a prototype or a sample. Moreover, Alpha offers 
a virtual fitting service which appears extremely helpful for customers’ 
product configuration. Enhanced customer knowledge can be used to fine-
tune the model in real-time based on its needs as well as create tailor-made 
products. This has significantly streamlined the entire product design and 
production process. 

Hence, Alpha shifts its value proposition from producing the final 
product (i.e. shoes) and being a mere sub-supplier toward integrating 
value-added services throughout the entire design process, thus becoming 
an advisor and consultant. In this regard, the firm plays a pivotal role in 
translating the customer’s idea (generally a sketch or a brief) into a real 
product. Alpha’s customers are luxury fashion houses, lacking an internal 
division dedicated to accessories (i.e. shoes and bags), thus needing a sub-
supplier that can interpret and convert the designer’s idea into products. 
Overall, this allowed the firm to become highly specialized, while offering 
an innovative service and becoming a partner for the client instead of a 
mere manufacturer.

Customization is another dimension of the company’s digitally enabled 
service-oriented value proposition. The firm guarantees the ability to fully 
customize the product for the business customer. Changes to the product 
forerun the prototype and the final sample to significantly reduce design 
errors and increase product quality.

Leveraging 3D technology to design products makes variability, which is 
usually costly as it requires changing physical parts, far cheaper. Moreover, 
the company aims to seize the opportunity to access the end consumers by 
investing in digital product configurators to offer a customization service 
both in third-party stores and through the firm’s e-commerce website. 

b) Value creation
Business model changes affecting the value creation mechanisms 

relate to three specific aspects: organizational competencies, production 
efficiency, and supplier and partner relationships. 
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Firstly, the adoption of I4.0 technologies requires Alpha to complement 
its traditional technical expertise on shoe making (i.e. prior knowledge) 
with the newly acquired knowledge and develop additional capabilities. As 
the customer does not have the technical know-how to design and create 
the product, Alpha’s long-standing technical skills are pivotal. Alongside 
this, the firm displays the development of unique customers needing 
interpretation capabilities to integrate its prior knowledge of products 
with the new knowledge regarding customers’ needs and requirements for 
providing value-added services. Moreover, Alpha is consistently enhancing 
the employee’s digital-related capabilities to manage 3D technologies and 
use digital technical data sheets, which specify the prototype and product 
details (e.g. leather, lining, etc.). 

All this information represents a valuable knowledge asset that Alpha 
is nowadays able to code and share in real-time between the departments 
involved in the design and production processes to support the development 
of value-added services. In this regard, the interviewees highlighted that if 
all the models created in the last twenty-five years had been recorded, as 
they are now, today Alpha would have an incredible amount of knowledge. 
Moreover, the possibility to share and internalize data across departments 
via digital channels significantly reduces errors.

The implementation of I4.0 also required a generational change, 
especially at the production level, as the workforce needs to use digital 
technologies (e.g. tablets, robotic machines, etc.) to acquire customer data 
and information to correctly fulfill their tasks.

Secondly, value creation-related changes entail greater efficiency in 
the design and production processes. Thanks to 3D technology and its 
capability of collecting and assimilating valuable knowledge, Alpha cuts 
errors and costs for physical prototypes by avoiding unnecessary expenses 
for molds and real accessories. Moreover, this also shortens the timeframe 
for their development as the entire process can be executed in a shorter 
time without waiting for its suppliers to make the molds before showing a 
prototype to the customer. 

Thirdly, Alpha’s value creation changes also relate to relationships 
with suppliers and partners. Alpha can show the prototype through 3D 
technologies to its customers, without waiting for the shape or the mold 
to be made, thus becoming less reliant on suppliers, and acquiring more 
power in the relationship. 

Moreover, sharing 3D files among all the parties involved in the design 
and production processes (i.e. customer and component suppliers, such 
as heel and sole factories) fosters a more intense collaboration along the 
entire supply chain and a significant reduction of the time-to-market. 
Interviewees also noted that such knowledge-sharing mechanisms with 
suppliers streamline the communication flow and ease the job. 

Alpha is also increasingly involved in strengthening collaborations with 
external actors, mainly schools and universities, that provide technical 
support for ensuring the customization service. Moreover, since Alpha has 
invested in developing its brand, it relies on university collaborations to 
develop marketing-related knowledge and competencies. The interviewees 
also emphasized that training individuals to perform new professional roles 
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is pivotal for the entire supply chain. In this regard, universities become a 
valuable source of specialized expertise. 

c) Value capture
Although Alpha has not yet experienced changes in its revenue model, 

a shift towards DS enhanced the value capture mechanisms by improving 
existing customer relationships and acquiring new customers.

First, business relationships of mere shoe sub-suppliers are usually 
extremely biased in favor of the customers. Alpha’s capability to combine its 
technical expertise in footwear with new knowledge to develop customer-
needing interpretation capabilities, allows it to successfully develop co-
design activities with its customers, thus becoming a consultant throughout 
the entire design process - from the prototyping to the final product. The 
creation of such a partnership allows Alpha to acquire greater bargaining 
power in the relationship. 

Moreover, the use of 3D technologies and increased knowledge sharing 
enhances customer contact, hence allowing them to overcome the physical 
distance, which was one of the main problems in the customer relationship. 
In this regard, Alpha employs new mechanisms for customer interaction 
through digital communication. Alpha can share 3D files with customers 
which significantly eases real-time interactions and understanding of 
customers’ needs. Similarly, interviewees emphasize the tremendous 
advantage of using a virtual fitting room which allows the customers to 
reduce the number of business trips and expedite the entire design and 
production process. 

Finally, the shift toward DS also allows the acquisition of new customers. 
Notably, alongside traditional B2B customers (i.e. luxury fashion houses), 
Alpha is now reaching new startups owned by young designers eager to 
emerge in the luxury industry. Moreover, the firm is also approaching the 
B2C market by moving toward the end consumer through investments in 
3D configurators and individually tailored value offers. 

Tab. 3: Illustrative quotes

Illustrative quotes Digital servitization

Value proposition-related changes

Marketing consultant: “Once the prototype, the mold, the heel, etc. are created, 
traditional sub-suppliers can verify if the results are what the customer had in mind 
[…] Customers in the luxury sector need to be taken by their hand. The supplier 
should take their idea and make it come true. None can guarantee this kind of service 
in Italy. This allowed us to become partners.” 

Alpha shifts its value proposition 
from producing final products 
(i.e. shoes) to providing digitally-
enabled value-added services (i.e. 
consultancy) throughout the entire 
design and production processProject manager: “We created a virtual fitting room, where we set up a projector and 

worked with the model wearing the shoes. In this way, the customer can see what 
we’re working on in real-time, and we can design together the product remotely.”

Marketing consultant: “The customer’s designer may imagine a given height for 
the heel, you ask for a mold, then they want to change the height, which requires 
changing everything and results in additional time and costs. […] Digital 
technologies provide us with information to refine the product in the design phase 
before making the footwear sample. We first design in 3D and create a high-quality 
rendering to understand if we are on the right path or not.” 

Project manager: “We provide services from the initial design, as we realize a 
detailed rendering of the product. Thanks to 3D technologies, we can limit the costs 
of prototypes by receiving immediate feedback from the customer. Then, we can 
make a 3D resin shoe a few days after rendering. The designer is usually a clothing 
specialist who can get the shoe’s idea by seeing a rendering or by holding a 3D shoe 
in his hand.”
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Marketing consultant: “Each line they need to make has a given shape, a heel, on 
which you can create many models. We receive the collection plan for the upcoming 
season and discuss the details with the customer. For example, 99% of the time they 
want a customized heel, for which we need to create a specific mold. Even the sole is 
usually made exclusively for the customer. Likewise, accessories are all customized; a 
buckle, a button, everything must be made with a special mold.”

Alpha provides customization 
services to B2B customers and 
seizes the opportunity to directly 
access the end consumers with 
customized offerings through 
product configurators 

Project manager: “We worked together with a software house for a year and a half to 
create a configurator that allows the consumer to personalize shoes. Either we place 
the configurator in outstanding third-party stores for the consumer who physically 
visits them, or the consumer can do it at home through the e-commerce platform.”

Value creation-related changes

Marketing consultant: “The customer lacks knowledge in footwear and recognizes 
that Alpha holds the technical skills to manage the entire design and production 
process. They just decide the material and price ranges […] [Moreover] you need to 
change your attitude towards each customer; it’s a matter of cultural interpretation. 
This is the difference between a mere third-party sub-supplier and Alpha which is a 
partner of major luxury fashion houses.”

Organizational competencies: 
Alpha complements the new 
knowledge and prior knowledge 
and develops new capabilities, 
namely customer needing 
interpretation capabilities and 
digital technology-related 
capabilities 

Project manager: “The style is important, yet when it comes to shoes the technical 
part is pivotal. […] We needed to change the workforce’s mindset. Today we have 
a very low average age, and even those working manually use a tablet in their job. 
These guys are familiar and willing to use digital technology; if we had asked their 
fathers, they would have never done it.”

Marketing consultant: “The digital data sheet indicates the required changes which 
are shared among the departments in real time. Errors can be significantly reduced. 
[…] Each change is directly communicated to those in charge of buying the raw 
materials, developing the model, etc. Years ago, removing an eyelet, adding an 
accessory, required a written communication, then an email, and if something went 
wrong, the entire production of the shoes failed.”

Marketing consultant: “We used to invest a lot to create a shoe sample in a short 
time, by making molds for the shape, heels, accessories, and so on. […] The risk 
is incurring higher costs to do the same thing ten times over, to customer’s second 
thoughts, and longer timeframes to manage an entire supply chain. […]. Using the 
3D and a rendering, I don’t waste twenty days waiting for our suppliers. A mold costs 
€ 500-1000, while a 3D heel costs only € 3. You save two-thirds of the time, with 
much higher quality and cost savings.” 

Greater efficiency of the design 
and production processes: 
Alpha cuts errors and costs for 
physical prototypes and shortens 
timeframes

Marketing consultant: “You no longer wait for the supplier to make the shape, rather 
we send the supplier the 3D project by directly sharing all the needed information 
and reducing the timing. Someone gets angry because they used to earn a lot before. 
[…] Someone reluctantly accepts the change as ‘earning a half is better than nothing’, 
while others have shown interest in these technologies and think about investing in 
3D in their business.”
Project manager: “Some of our suppliers have adapted to our needs and we now 
communicate with them in 3D. When the order is loaded, it is immediately ready.”

Supplier and partner relationships: 
Alpha increases its power over 
the suppliers and enhances 
collaboration along the entire 
supply chain. Alpha strengthens 
partnerships with external actors 
that provide technical support for 
ensuring the customization service

Project manager: “We asked several universities to find a mechatronic engineer. […] 
Customization is how we envision the future, and we are collaborating with some 
universities supporting us on the technical side to offer a tailor-made service. […] 
[Moreover] since we invested in developing our brand, it is also important to work 
with universities on the marketing strategy.” 

Owner: “We need to collaborate with universities. The tendency is a generational 
turnover in manufacturing. However, even young people are reluctant to be trained. 
I am fascinated by the university and how young people experience this cultural 
change. The relationship with the University is pivotal.”

Value capture-related changes

Marketing consultant: “Traditional sub-suppliers are artisans that cannot succeed 
with their products. If a company can do the same job at a slightly lower price, the 
customer might change overnight. […] We overturned the balance of power by 
offering a unique service and becoming partners. A mere manufacturer will never 
be essential. […] Fashion houses only recommend the style, even the choice of 
materials is often shared. They acknowledge our expertise and ask us to organize the 
work.” 

Alpha acquires power over its 
customers by developing co-
design activities and becoming a 
consultant throughout the design 
and production process

Marketing consultant: “We had a problem with one of our major customers: business 
trips from Paris to Le Marche are complicated. By using a virtual fitting, we can work 
in real-time and remotely. In this way, the customer is more focused, the interaction 
is fast and intense. This helps a lot when trying to translate customers’ needs into a 
prototype and a product.”

Alpha enhanced customer contacts 
and interactions

Owner: “We needed to invest in new digital technologies also to improve the 
customer relationship. Travelling from Paris is complicated. Our geographical 
location became a risk.[…] With virtual fitting, they need two business trips per year 
instead of six, saving both time and mental stress.”

Marketing consultant: “Our B2B customers are well-known brands with a long 
history as well as new startups of emerging designers. For example, we worked with a 
young Nigerian girl whose successful business addresses the African luxury market. 
A young Tunisian customer carried out a similar project in the United States.”

Alpha acquires new customers 
alongside traditional B2B 
customers
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5. Discussion and proposition development

Study findings show how the ACAP enables a DS process driven by the 
adoption of I4.0 technologies (Fig. 2). Hence, the more effectively the firm 
can explore, transform, and exploit external valuable knowledge (Lane 
et al., 2006), the higher the likelihood to leverage I40 technology to its 
fullest potential, thus overcoming the digitalization paradox through DS. 
Accordingly, drawing on the identification of such a role, the study offers 
propositions to guide future research.

Fig. 2: The role of absorptive capacity in digital servitization

Source: authors' elaboration 

P1. The firm’s ACAP appears to strengthen the relationship between 
I.40 adoption and DS.

Although external knowledge searches have become increasingly 
important for firms, knowledge transformation, and exploitation are also 
vital to effectively embarking on a DS process and unlocking the value 
of digital technologies to innovate the BM. It is not just the potential 
ACAP (i.e. acquisition and assimilation of knowledge) that drives BMI 
(Miroshnychenko et al., 2021). Still, all three learning processes (i.e. 
acquisition, transformation, and exploitation of knowledge) contribute to 
DS.

Notably, the firm performs exploratory learning by identifying and 
gathering new external knowledge regarding customers’ needs and 
requirements through 3D technology as it steadily interacts and exchanges 
information with them. In this regard, increased contacts enhance access 
to customer’s knowledge (Chichkanov, 2021). However, 3D technologies 
not only improve the intensity and the speed of the firms’ efforts to identify 
and collect knowledge which determines the quality of a firm’s acquisition 
capacity (Zahara and George, 2002), but the firm shows a capability 
to recognize the value of new external knowledge which represents an 
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important component of ACAP because “seeing” or “understanding” the 
potential of the new external knowledge is not automatic (Todorova and 
Durisin, 2007). In this regard, the 3D rendering itself is acknowledged and 
used as key information on customers’ needs, to guide the product design 
and production process effectively and efficiently. Thus, we propose the 
following:

P1a. Exploratory learning by identifying, gathering, and recognizing 
the value of external knowledge is likely to enhance the relationship 
between I4.0 adoption and DS.

 
An embedded knowledge base and existing capabilities often prevent 

firms from identifying and absorbing valuable external knowledge (Kraz 
et al., 2016; Todorova and Durisin, 2007). In this regard, we show that the 
firm has developed routines and processes to assimilate and interpret this 
valuable information (i.e. transformative learning) (Gebauer et al., 2012; 
Lane et al., 2006). Specifically, the firm combines prior knowledge (Paiola 
et al., 2021), namely established knowledge and expertise about products 
and customers, with the newly acquired knowledge about customers’ 
needs. This is valuable to assist the customer during the design process and 
translate its requirements into concrete product features, thus providing 
value-added consultancy services. Hence, firms need to look beyond their 
boundaries for external sources of knowledge to renew their knowledge, 
but most importantly they need to complement it with internal experience 
and resources to be able to develop more innovation (Saiz et al., 2018). 
Such transformative learning also occurs through the development of 
knowledge-sharing mechanisms between organizational departments 
by coding relevant information into digital format. These organizational 
mechanisms associated with cross-functional interfaces and cooperation 
activities are central to the firm’s ACAP (Jansen et al., 2005; Saiz et al., 
2018). Notably, digital data that indicate prototypes and product features 
that fit the customers’ requirements represent formal social integration 
mechanisms that facilitate the distribution of information within the 
firm as well as gathering interpretations (Zahara and George, 2002). This 
allows the assimilation of valuable knowledge that would not be otherwise 
stored and internalized. In doing so, the organization converts the acquired 
external knowledge into organization-specific knowledge (Lane et al., 
2006; Schlagwein and Hu, 2016; Yaun et al., 2022). Hence, the ease with 
which information can now be edited, updated, and searched supports 
the assimilation, analysis, and reactivation of relevant knowledge in the 
organization. 

In addition, such transformation of the acquired external knowledge 
into actionable knowledge for the organization’s operations relates to a 
more intense collaboration and knowledge flow with external firms such 
as suppliers and partners. In fact, through such strengthened relationships, 
the firm refines and complements the acquired knowledge to develop 
marketing-related knowledge about product customization.

Study findings show that firms without the capability to combine and 
share internal and external knowledge into actionable knowledge can only 

Chiara Ancillai 
Federica Pascucci
Digital servitization as 
Business Model Innovation: 
an explorative study on the 
role of absorptive capacity



sinergie
italian journal of management 
Vol. 41, Issue 3, 2023

86

be product manufacturers and sub-suppliers, completely dependent upon 
customers. In this scenario, the adoption of I4.0 technologies can simply 
result in the so-called digitalization paradox. Thus, transformative learning 
processes are pivotal for strategic innovation (Gebauer et al., 2012). 
Notably, the following proposition can be developed on these grounds:

P1b. Transformative learning through combining prior knowledge 
and new external knowledge, and sharing such knowledge between 
departments and across firms, is likely to enhance the relationship between 
I4.0 adoption and DS.

Finally, the firm effectively employs the assimilated knowledge to 
develop new capabilities (knowledge output) (Lane et al., 2006; Zahara and 
George, 2002). In this regard, customer-needing interpretation capabilities 
(Coreynen et al., 2017) appear pivotal to developing and offering a bundle 
of value-added advisory services regarding product design (commercial 
output) (Lane et al., 2006; Zahara and George, 2002). In doing so, 
exploitative learning mechanisms are triggered (Lane et al., 2006) as the 
assimilated and shared knowledge is successfully leveraged toward a useful 
end. Considering this, we can develop the following proposition:

P1c: Exploitative learning through leveraging the assimilated knowledge 
for developing new capabilities and offering value-added services is likely 
to enhance the relationship between I4.0 adoption and DS.

6. Implications

6.1 Theoretical implications

The study primarily contributes to the DS literature by shedding 
light on the factors that enable such processes in an I4.0 context. Such 
a contribution is formulated as propositions for further academic and 
managerial consideration Specifically, innovating the BM from product-
centric to service-centric may help companies to overcome the so-called 
“digitalization paradox” and unlock the value of digital technologies 
(Coreynen et al., 2017; Tronvoll et al., 2020). Yet, studies on DS are largely 
conceptual (Tronvoll et al., 2020; see also Kohtamäki et al., 2019), and 
there is a lack of thorough understanding of its enabling factors (Coreynen 
et al., 2020). Thus, we provide empirical evidence on the mechanisms 
through which the deployment of I4.0 fosters DS by arguing that the mere 
adoption of digital technologies is not sufficient for such a transformation 
(Bortoluzzi et al., 2020). Organizational ACAP, namely a particular type of 
dynamic capability (Zhara and George, 2002; Miroshnychenko et al. 2021) 
of exploring, transforming, and exploiting new knowledge (Lane et al., 
2006), is needed to leverage the potential of these technologies. 

Hence, by showing that ACAP may positively affect the relationship 
between I4.0 and DS, we extend the evidence of the influence of 
organizational dynamic capabilities (Coreynen et al., 2017; Paiola et al., 
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2021), thus answering previous calls on the role of such capabilities in DS 
(see Kohtamäki et al., 2019). Recently, Paiola et al. (2021) shed light on the 
role of prior knowledge in DS. We add to these findings by showing that 
ACAP, including both prior knowledge and new knowledge, might help 
DS. Furthermore, this study adds to the extant empirical knowledge by 
extending the DS research focus to under-investigated digital technologies, 
such as 3D technologies (see Paschou et al., 2020), other than the largely 
examined IoT (Paiola, 2018). 

Additionally, we contribute to the KM literature calling for empirical 
research on the concept of ACAP (Ardito et al., 2021; Chichkanov, 
2021). Notably, the extant KM literature has focused on understanding 
the relationship between ACAP and innovation (e.g. Chichkanov, 2021; 
Tseng et al., 2011; Xie et al., 2018) and knowledge transfer processes (e.g. 
Dell’Anno and Del Giudice, 2015). We adopt an original perspective by 
investigating the role of ACAP in DS and show the relevance of managing 
prior knowledge and new customer knowledge for this type of BMI. 
In doing so, we also offer empirical support to extend prior research 
suggesting that ACAP is valuable to learn, develop, and assimilate new I4.0-
related knowledge (Ardito et al., 2021). Hence, we answer calls for studies 
regarding BMI from a KM perspective (Chen et al., 2021). By employing 
Lane et al.’s (2006) conceptualization of exploratory, transformative, and 
exploitative learning, we provide conceptual clarity to show how ACAP 
might support DS and help in overcoming the digitalization paradox. We 
decompose the process of knowledge ACAP and identify the role of each 
dimension in facilitating DS. 

Finally, the study findings also provide contributions to the literature 
on ACAP which lacks empirical evidence and mostly identifies ACAP 
with knowledge content (e.g. patents, R&D expenditures, etc.) (Zahara 
and George, 2002). We provide empirical support for the relationship 
between knowledge ACAP and organizational innovation and further 
develop the research by embracing an updated conceptualization of ACAP 
as exploratory, transformative, and exploitative learning. Moreover, studies 
on ACAP have largely focused on R&D contexts (Cohen and Levinthal, 
1990). By linking the concepts of ACAP and BMI, we extend the current 
perspective beyond the R&D department to encompass the overall 
organization and its business logic. 

 
6.2 Managerial implications

Traditional manufacturing companies can better understand 
how to overcome the digitalization paradox in I4.0 contexts. To this 
end, servitization and digitalization appear to be mutually beneficial. 
Servitization is indeed a feasible path for creating and appropriating value 
from digitalization in manufacturing companies, while digital technology 
increases the strategic and operational effects of servitization. 

It is important to note that managers should acknowledge that the 
relationship between the two can be positively influenced by organizational 
ACAP. Specifically, the study shows that entrepreneurs and managers should 
not only encourage investments in digital technologies, but also become 
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aware that the transformation towards DS may be enabled by exploratory, 
transformative, and exploitative learning processes, which should be 
equally emphasized. In this regard, managers should promote and support 
the use of digital technologies for the acquisition of external customer 
knowledge. However, such knowledge becomes valuable once integrated 
with the prior available knowledge and properly assimilated within the 
organization. Hence, managers should increase coordination capabilities to 
support sharing mechanisms by implementing cross-functional and cross-
firm interfaces. To enhance the assimilation of knowledge, in addition 
to informal sharing mechanisms, managers should also encourage the 
development of routinization through the use of formal documents (e.g. 
digital data sheets) which facilitate the distribution of information within 
the firm. Otherwise, relying only on informal mechanisms may jeopardize 
the internalization of valuable knowledge which can then be lost over time.

The developed knowledge can be then leveraged to create new 
capabilities and value-added services which allow the firm to appropriate 
value by enhancing its bargaining power and expanding its market.

7. Conclusions and future research

Firms that experience the digitalization paradox can achieve the 
expected results from their investments in digital technology by developing 
dynamic capabilities to leverage cutting-edge technologies to innovate 
BMs. In this regard, manufacturing companies may use digital technology 
to embark on DS, thus shifting from product-centric to service-centric BM. 
Notably, this study provides insights into the role of ACAP as a dynamic 
capability that can help such a process by exploring, transforming, and 
exploiting external valuable knowledge. 

Yet, as in the case of any research, our study design is subject to 
limitations, some of which offer opportunities for scholars to expand upon 
our findings.

First, although single case studies can thoroughly describe a 
phenomenon and generally allow for more detailed descriptions, this 
approach suffers from limitations related to the external validity of results. 
Hence, conducting a multiple case study may overcome such limitations 
and clarify whether an emergent finding is simply idiosyncratic to a single 
case or consistently replicated by several cases, thus providing a stronger 
base for theory explanation (De Massis and Kotlar, 2014; Eisenhardt, 
1989). We provide propositions that can be tested in future research to 
assess the transferability of our findings across industries and contexts. 

Second, data collection is primarily based on four semi-structured face-
to-face interviews with key informants. Although we used additional data 
sources, such as on-site visits and archival data, to triangulate findings, 
increasing the number of interviews and collecting data from other actors 
(i.e. customers, suppliers, and partners) would be beneficial to gain a more 
holistic view. 

Third, the study is focused on the firm’s ACAP to explore, transform, 
and exploit customer knowledge. Future studies may extend the research 
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findings to other sources of external knowledge (e.g. competitors and 
partners) and their role in influencing DS processes. Moreover, future 
research could address additional factors (e.g. other dynamic capabilities) 
which might interplay with ACAP in DS. 
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