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Let Servitize Together! Collaborative Servitization and Ecosystem
Management: The Process Framework

Abstract

Manufacturing firms as ecosystem actors are struggling to strengthen their ecosystem
management to facilitate collaborative servitization and match the pace of ongoing
Industry 4.0 trends. This research aims to examine the ecosystem management-related
services, challenges, and required capabilities. We conducted multiple case study
across four Italian manufacturing firms conducting a total of 20 interviews. First, our
findings, rooted in a process framework, emphasize three ecosystem management
services: advanced services, integrated services, and collaborative services. Second,
these services bring complexities require ecosystem management capabilities:
ecosystem advances for future interfaces, ecosystem actors and technology
integration, and ecosystem institutionalization. Third, each ecosystem actors need to
understand the ecosystem typologies and their involvement to successfully capitalize
on servitization. This research makes a significant contribution to servitization
literature on ecosystem management in a dynamic setting by demonstrating how
development of different services and capabilities support ecosystem management.

Keywords: Collaborative servitization, ecosystem management, B2B, Multiple Case
Study, Ecosystem capabilities.

1. INTRODUCTION:

Servitization is-transferming—our—society—in-several-ways,—bringing generated new

opportunities and challenges for the manufacturing firms. In particular, firms
nowadays operate in ecosystem settings (Leminen et al., 2022) that revolutionize the
ways Vvalue is created in the industrial value chain. As this transformation is
characterized by equifinality (Forkmann et al., 2017), it encompasses reconfigurations
and adaptations (Barrett, 2019), including workplace modification, role adaptations,
and relationship formation. Servitization is far from a simple, futuristic prediction and
linear transformation (Forkmann et al., 2017), but it is a part of the current aspect of
the evolving business landscape. In this evolving era of servitization, manufacturing
firms are becoming “anti-fragile” by using industry 4.0 technologies such as the
Internet of things (IoT), big data analytics (BDA), artificial intelligence (Al), cloud
computing (CC), additive manufacturing (3D printing), augmented reality (AR),
virtual reality (VR), robotics, and automation (Ambrogio et al., 2022; Ramezani &
Camarinha-Matos, 2019). Such technologies allow the firm to offer value-added
services (Kohtamaki et al., 2019). Nevertheless, a comprehensive understanding of
servitization in this evolving era extends beyond the scope of these technologies and
impacts operational functions at the ecosystem level, both internally and externally.

Jacobides et al. (2018) define ecosystems as a group of manufacturing firms
that exhibit varying degrees of non-generic and multilateral complementarities and
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are not fully hierarchically controlled. They are characterized by a more
comprehensive heterogeneity of partners, greater openness, and ecosystem-level
outputs that create, deliver, and capture value for customers (Kapoor, 2018).
Ecosystem management is a necessary management approach to facilitate
servitization. However, the independent and interdependent nature of ecosystem
networks and value propositions make ecosystem management a distinct approach
(Autio, 2022). Ecosystem management involves purposeful and deliberate actions to
support the integration of actors’ knowledge, resources, and capabilities to explore
new opportunities (Giudici et al., 2018). This process is challenging as they adapt
their routines, cultures, and strategies to compete or cooperate within ecosystems
(Tsujimoto et al., 2018). Therefore, despite the significant potential for ecosystem
management, in practice, most manufacturers involved in servitization struggle or
even fail to fully reap the benefit (Asplund et al., 2021).

Currently, servitization is influencing ecosystem management, and further,
there is a need for adaptations and reconfigurations for several reasons. First,
servitization, through the support of ecosystem dynamics and evolving activities (Hao
et al., 2021), can offer better technical quality in product design and manufacturing
processes, influencing the direction of ecosystem management (Baines et al., 2017).
Second, the emergence of new forms of relationship and collaboration (Kolagar,
2024) has enhanced the utilization of real-time data, opening up opportunities for
knowledge and resource sharing facilitated by Industry 4.0 technologies (Chiarini,
2020) and providing a more comprehensive understanding of the market (Bustinza et
al., 2015). Similar to servitization, ecosystem management extends beyond a single
department to generate value across the entire firm (Chiarini, 2020). To understand
the significance of servitization, Fu et al. (2022) found that around 21% of European
manufacturing firms were implementing servitization in 2021, with an expected 58%
increase in the next five years. Therefore, servitization necessitates the development
of a diverse ecosystem, including a wide range of actors and a many-to-one structure,
to participate in the servitization journey. Therefore, it is essential to know ecosystem
management in the servitization journey. Since servitization can impact every aspect
of ecosystem management, addressing ecosystem management as a whole in the
servitization journey is essential.

Servitization has become a strategic priority for businesses, yet navigating this
new phenomenon is rarely discussed in the literature in an ecosystem context. Besides
servitization affecting business operations, all the ecosystem actors (manufacturing
firms) will shape or be shaped by servitization. One consequence is that the
ecosystem’s operational functions may change (Dubruc, 2014), requiring a more
holistic and systematic approach to create, capture, and deliver value. Therefore, it is
essential to recognize and examine ecosystem actors need to understand, interpret,
communicate, and share their capabilities, knowledge, and practices. When
ecosystem actors with lots of expertise, resources, and market share are unfamiliar
with the servitization procedure, it can lead to a knowledge gap known as
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servitization asymmetry (Pinto et al., 2023). Servitization asymmetry occurs when
there is an unequal distribution of servitization knowledge across the business
ecosystem. When actors in the business ecosystem do not align with each other,
servitization asymmetry can potentially lead to failure (Momeni et al., 2023). Given
its critical importance in facilitating the servitization strategy, ecosystem management
is expected to be impacted by servitization, influencing their knowledge, skKills,
routines, processes, design, delivery, and engagement; thus, ecosystem management
needs considerable attention.

Despite the plenty of research arguing for servitization, research on the effects
and challenges of servitization on ecosystem management has been limited. Heirati et
al. (2024) examined the need to reconfigure the organization architecture (internal
product units, internal service units, and external service providers); each department
requires specialized knowledge, coordination, and assets. The specificity of any of
them can affect the quality of integrated and advanced service offerings (Chiu et al.,
2023). Moreover, Grandinetti et al. (2020) explored that servitization affects the
relationship quality in the ecosystem, emphasizing the importance of relational
intimacy and informational openness, which leads the organization toward data-
driven efficiency and effectiveness. Thomas et al. (2014) stated that ecosystem
management can develop coordination and communication processes to assimilate,
integrate, and share data and resources.

Moreover, ecosystem management can build long-term relationships to
bundle, structure, leverage, and access required capabilities and co-create knowledge
(Qi et al., 2020), crucial to servitization success. They emphasize that their research
does not originate from an examination of the ecosystem perspective and advocate for
more investigation to facilitate servitization processes. Thus, there is a need of
understanding how servitization in an ecosystem context can lead to the development
of more services or how ecosystem actors are involved in ecosystem management
activities for successful servitization. Therefore, this research focuses on numerous
ecosystem actors and ecosystem management role in the servitization journey to
uncover the prospects and challenges. It drives the formulation of two research
questions:

RQ1: What are the challenges for the ecosystem management actors in the
servitization journey?

RQ2: In what ways are ecosystem management actors involved in servitization
initiatives?

To address these research questions, we employed a multiple case study of
four manufacturing firms engaged in ecosystem networks looking to infuse
servitization in their practices. This research makes three contributions to
servitization literature. First, we propose distinct ecosystem management services:
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advanced, integrated, and collaborative. We also identified challenges associated with
these services. Second, we propose ecosystem management capabilities to deal with
the complexities. Moreover, we emphasized the identification of ecosystem
typologies and involvement of ecosystem actors to recognize the areas of adaptation.
We proposed the process framework to understand ecosystem management and
servitization.

The structure of this research is as follows: the next section literature review
defines servitization along with a concise summary of prior research on ecosystem
management and servitization. We proposed a direction for analyzing how ecosystem
management actors capitalize on servitization. The following section outlines our
methodology and demonstrates the process of conducting a multiple case study and
analysis. After that, we presented the findings from our research on the servitization
journey of four Italian (B2B) ecosystem actors. The final section presents the
discussions and conclusions of the research.

2. LITERATURE REVIEW
2.1 Servitization

Servitization is an unique and strategic approach, potentially necessitating ecosystem
actors (manufacturing firms) to establish novel functions and routines to offer or
deliver solutions associated with the ecosystem interface (Sjodin et al., 2024). It
require broad range of knowledge and expertise to expands their network and form
and sustain ecosystem which include suppliers, agents, distributors, retailers, and
many more to offer ecosystem-related solutions. According to network theory, digital
technologies offer the potential for interconnectedness and the opportunity to servitize
by providing the infrastructure for the ecosystem to enable knowledge exchange,
expertise, and processing (Wang et al., 2022; Kapoor et al., 2022; Ardolino et al.,
2015). The servitization phenomenon refers to transforming such knowledge,
processes, or routines into a servitized format, necessitating altering its capabilities,
functionality, essence, or actors involved, thus reconfiguring the business model
(Baines et al., 2009; Neely, 2008). However, when a change in the business model
occurs (Kohtamaki et al., 2021), manufacturing firms encourage and inspire their
partners in an ecosystem to follow the same path, this is referred to as collaborative
servitization.

Various theoretical perspectives can approach the complex process of
collaborative servitization (Zhang et al., 2024). Collaborative servitization has led to
the proposal of various models and theoretical perspectives. For instance, network
theory can shed light on the interplay between various actors, resources, processes,
services, complexities, and capabilities (Hakansson & Snehota, 2017). Servitization
may be essential in achieving ecosystem related solution where sufficient sales are
generated by offering services (Sjodin et al., 2020).. Due to the ecosystem’s service
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complexities and resource constraints, each actor could acquire capabilities to create
win-win collaborative networks, such as service, operational, and platform networks
(Vuletic et al., 2017). Although ecosystem management is increasingly vital for the
actors engaged in servitization, ambiguity still exists on how to approach servitization
and manage an ecosystem as an enabler of a win-win collaborative network.

Servitization research mainly focused on concepts of competitive strategy,
customer relationship, customer value, product service differentiation, and product
service configurations, suggesting the need to explore the link between servitization
and ecosystem management as future research direction (Baines & Lightfoot, 2013).
Furthermore, research focusing on context, content, and process of servitization
transformation from an organizational change perspective finds that the ecosystem
process needs to be developed more. There needs to be a greater understanding of
collaborative servitization (Baines et al., 2017). Raddats et al. (2019) argue that
investigating the servitization process using a network perspective should be research
to explore how ecosystem management leads to servitization success. Adopting
servitization requires network transformation from scarcity to abundance, planning to
discovery, and hierarchy to partnership (Tronvoll et al., 2020). Existing research
reveals that servitization implementation evolves through different stages, requiring
different capabilities and an understanding of ecosystem management. However,
there needs to be more evidence of the capabilities of ecosystem management in the
servitization journey. Thus, the literature argues for further exploration of the
servitization process at the ecosystem level. Paying attention to the ecosystem level is
essential. Because it shows us the complete picture and helps us understand the
complex relationship between managerial and non-managerial elements, this
approach is also vital for competitive advantages, sustainable development, and
checking the progress of the servitization journey. In addition, the ecosystem
servitization concept helps understand the benefits each actor receives from offering
different services, which is directly linked to firm profitability. Ecosystem-level
research guides the formulation of institutional policies and regulations. Thus, paying
attention to the ecosystem level enhances scientific understanding. Whereas, Paschou
et al. (2020) call for more research on the impact of servitization on ecosystem
management. Practically, this will allow managers to understand the firm cooperation
and competition within the servitization ecosystem (Bigdeli et al., 2017).
Theoretically, it will provide a holistic understanding of the dynamic interplay
between resources, actors, and activities (Dahmani et al., 2016). By exploring these
topics, researchers and managers will gain an in-depth understanding of market
dynamics that influence customer experiences (Lipkin & Heinonen, 2022).

2.2 Ecosystem management and servitization

The literature on ecosystem management and servitization can be categorized into
three main topics: servitization enablers, servitization challenges and processes, and
the effect of servitization on ecosystem management.
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First, from the literature, we identified several enablers of servitization. At the
organizational level, researchers identified Industry 4.0 technologies, such as
information and communication technologies (ICT) and remote monitoring
technologies (RMT) that explain servitization initiatives (Grubic, 2014; Ruff &
Woschank, 2022). For instance, the literature addresses the failure to embrace
servitization, sheds light on how Industry 4.0 has changed the industries, and
illustrates how different ecosystem actors deal with different kinds of challenges and
uncertainty (Martin-Pefia et al., 2019; Minaya et al., 2023; Zhou et al., 2020).
Moreover, moving from the single organization level to the ecosystem level to
produce collaborative servitization, previous research emphasizes the manager role in
servitization initiatives as they are known as people knowledgeable about the changes
prompted by industry 4.0 technologies and market dynamics. Davies et al., (2023)
identified a prominent role of managers to treat servitization as a change in their
capabilities and practices at the intra-organizational level (e.g., chains, dyads, and
networks). They further said that transitioning from product selling to manager selling
could lead to success in servitization (Davies et al., 2023). Therefore, the manager
role is crucial in ecosystem management to build new relationships and capabilities.
We argue that an ecosystem network always has an orchestrating manager to lead and
guide all ecosystem actors. Such a characteristic of a manager is known as agile
leadership (Rialti & Filieri, 2024) and can be considered a potential servitization
enabler. Another thematic enabler explained in literature for ecosystem actors is
motivational behavior and capabilities embracing the different service types (Baik et
al., 2019; Saccani et al., 2014). In line with this, Visnjic et al. (2016) explore the
distinct competencies needed for ecosystem management, where the competencies
from the orchestrating firm are translated and coordinated into the final services.
They suggested viewing the ecosystem as an “extended enterprise.”

Second, the literature focuses on the servitization prospects and challenges
and provides practical examples of how to implement servitization (Baines et al.,
2024; Kohtaméki et al., 2022). Research in this stream has a starting point indicating
that access to industry 4.0 technologies is essential, but more important is the extent
to which ecosystem actors can effectively and innovatively utilize it. Studying
servitization initiatives beyond the industry 4.0 technologies mainly focus on external
and internal ecosystems. Starting internally, there is a need to understand the internal
ecosystem and to make it more explicit within a servitization context (Baik et al.,
2019), which requires internal capabilities such as upstream and downstream
capabilities as well as interdependencies (Jovanovic et al., 2019). Few firms such as
Nokia and IBM offers collaborative services by developing “strong interdependencies
connection” to mediate between product and service segments by forming competent
“upstream operation function” for handling collaborative services and “downstream
operation function” for reshaping their product line (Foote et al., 2001). To this end,
the ways upstream and downstream capabilities are developed and the
interdependencies are essential for servitization. Moreover, the researchers emphasize
partner selection, automated assembly lines, integrated manufacturing processes, and

67



BDA for improving the internal ecosystem (E. Ferrari et al., 2018; Veile et al., 2022).
With partner cooperation, strong connections can be developed using industry 4.0
technologies in which integrated communication is undertaken through new digital
ways that improve ecosystem management. Moreover, it is essential to complement
the external ecosystem assessment as it provides market knowledge on the ecosystem
orchestrator and ecosystem actor’s readiness towards servitization (Parida et al.,
2019). Servitization becomes more challenging in a complex environment, as
coordinating heterogeneous knowledge in the external ecosystem requires a greater
internal scope of servitization re-combinations. Due to information processing
challenges, division and coordination must combine diverse knowledge sets (Baik et
al., 2019). They emphasized a high-performance work system to facilitate interactions
across multiple levels. Organizations thus can invest in external relationships using
high-work performance systems to improve ecosystem infrastructure (Baik et al.,
2019) Existing literature has prioritized the attention on aligning the external
ecosystem (Gomes et al., 2022). Therefore, aligning the external ecosystem with the
internal ecosystem provides a pathway of ecosystem management to ensure the
objectives and goals are in order and work together effectively to create a
collaborative servitization pathway. Such an ecosystem poses a set of routines,
practices, and capabilities that foster the relationship and develop capabilities to
experiment with different initiatives. This line is consistent with Sjodin et al. (2024),
who found that managing ecosystems mediates interactions between internal and
external ecosystems.

Third, referring to Sklyar et al. (2019) and Baik et al. (2019), the studied
literature needs to provide evidence of measurable and synergistic consequences of
servitization and ecosystem management. Scarce research found that complexity in
the ecosystem can lead to complexity in servitization and vice versa (Kolagar et al.,
2022a; Zhang et al., 2023), requiring extended service networks, self-driving
operation networks, related capabilities, and industry 4.0 technologies. The
Servitization journey has been studied from various angles to conclude the literature.
Many papers provide examples of how to work with servitization (Crowley et al.,
2018; Fliess & Lexutt, 2019; Lenka et al., 2018; Polova & Thomas, 2020); however,
not focusing on the ecosystem management can lead to servitization asymmetry. We
conclude the literature on servitization and ecosystem streams and identify primary
sources that established the connection between these streams (Table 1).

Table 1: Overview of key references within the ecosystem management and
servitization research

Authors Stream Methodology Findings Research gaps
Adrodegari Servitization  Literature Developing a In contrast to large
and Saccani based servitization international firms,
(2020) approach maturity model for ~ small firms trying to
assessing and servitize should be
positioning more studied in
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companies in the
servitization
journey.

empirical evidence.

Benitez et al. Ecosystem Single case The ecosystem Promoting innovation
(2020) study evolved from the as a means for
traditional approach  manufacturing firms
to collaboratively to systematically co-
innovative create Industry 4.0
developing solutions  solutions is an
for Industry 4.0 and, ecosystem context
subsequently, smart  where much remains
business. unknown. More
literature on
technology providers,
also known as the
supply side, is
needed. In contrast,
previous research has
mainly concentrated
on technology
adopters or the
demand side.
Humbeck et Ecosystem Design New business Business ecosystems
al. (2020) research models are are a new
method compelling organizational and
(workshops)  mechanical and economic activity
plant engineering involving dynamic
companies to create  and cross-company
creative end-to-end  systems. The
solutions, often importance of
known as product- controlling,
service systems. coordinating, and
This can only be managing business
accomplished with  ecosystems is
the incorporation of  becoming more
novel competencies  apparent.
and resources.
Kowalkowski Servitization Multiple case It investigated how  How manufacturing
et al. (2013) and study manufacturing firms  firms successfully
ecosystem build value incorporate service
constellations that into their business
facilitate service- has yet to be the
based value subject of any
generation. particular research.
Sjodin et al. Servitization Single case Their research Research on the
2024 and study shows that relationship between
ecosystem established ecosystem
manufacturers management

undergo significant
technological
changes due to
digitization,
artificial
intelligence, and

competencies and
company and
ecosystem
performance metrics,
including innovation
results and financial
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electrification. At success, must be
the same time, included.
businesses are also

shifting towards

more sustainable

models and

servitization, called

the twin transition

(ecosystem

transition).

3. RESEARCH METHODOLOGY

We employed multiple case study (Yin, 2008) to explore the complexity of ecosystem
management and its adaptation process. With multiple case study (Schlesinger et al.,
2015), we were able to capture the complex ecosystem phenomena to develop a
comprehensive understanding of ecosystems and servitization. A multiple case study
is considered a superior approach over a single case study due to its ability to deliver
more robust and compelling findings (Herriott & Firestone, 1983).

Therefore, we applied a multiple case study approach based on the
triangulation concept, which includes studying the subject from multiple
sources (Stavros & Westberg, 2009). It allows us to triangulate multiple sources, such
as industrial site visits, in-depth interviews, and workshops, essential for proposing
novel insights into phenomena (Pan et al., 2007). We targeted four ecosystem actors
for data collection. It enables a deeper understanding of the contextual richness of
functional and collaborative dynamics within the internal and external ecosystems.
Figure 1 illustrates the methodological process.

Figure 1: Methodological process
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3.1 Case selection

We adhered to the methodology of Gunasekaran et al. (2017), selecting cases from
similar industries, product categories, and ecosystem actors to demonstrate how
ecosystem management can contribute to servitization success. The industry is the
Italian fashion accessories manufacturing sector, and firms exhibit similar patterns of
innovative activities, indicating that technology shapes specific sector patterns of
innovation (Cefis & Orsenigo, 2001).

3.2 Research context

Italy is renowned as a country with highly successful fashion brands associated with
favorable attributes such as innovation, aesthetics, excellence, and meticulousness.
Italy is known for “knowing how to make things well” and “made in Italy,” which is
an added attribute to the quality (Gregori, 2016). The Italian fashion industry is
highly competitive and subject to rapid market demand and technological changes.
Thus, they faced challenges in maintaining traceability and quality and navigating
production and complex firm performances. Thus, reinforcing innovation and
evolving market dynamics affect Italian craftsmanship, innovation, aesthetics,
excellence, meticulousness, and cultural heritage (Garcia, 2018), providing evidence
of the need for ecosystem management to predict and mitigate the upcoming
challenge due to the evolving market.

We selected firms based in the Toscana region of Italy. Previous literature
(Arzubiaga et al., 2022; Fiorini et al., 2023; Gebauer et al., 2021; Intraligi et al.,
2024) has studied the significance of the Toscana region. First, their manufacturing
sector plays a crucial role in contributing to the country GDP. For example, in 2022,
the Toscana region contributed 6.7% to the national GDP (Trading Economics, 2024),
whereas in 2023, their contribution to the GDP declined by 0.4% (Agenzia Nova,
2024). Such decline can be attributed to several challenges, such as export dynamics
(Ferraresi & Ghezzi, 2024), the impact of technologies, and industrial challenges (G.
Ferrari et al., 2024). Second, Toscana regions, especially Firenze and Arezzo, are
known for their manufacturing expertise, which specializes in the high-quality
manufacturing of luxury goods, leather products, and textiles. They are highly
regarded globally for their quality and craftsmanship. The diversity allows them to
find suitable partners across different sectors. Engaging with B2B platforms provides
access to manufacturing networks and increases the opportunity to collaborate to
enhance competitive advantages (Vitulano, 2023), indicating the importance of
ecosystem management. For instance, Rabino et al. (2008) investigated the
importance of the Arezzo market in terms of its economic influence and the
fascinating interactions and relationships among companies. Milanesi et al. (2020)
have examined the Firenze Leather District, highlighting its significant number of
business networks. Furthermore, Ricciardi (2013) shows meaningful examples of
cooperation amongst firms in Santa Croce districts, emphasizing the importance of
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training, while Gaiardelli and Songini (2020) stressed the effectiveness and efficiency
in this district.

Thus, we selected four firms that belong to a single ecosystem group, each of
which is partnered with another and belongs to a similar industry. We selected one
focal firm that we regarded as an orchestrating actor—”The Firm A.”. The key
selection of this firm is based on its motivation for change, creating a win-win
scenario for all, for which they partnered with a business consultant and service firm,
“Consultant A,” to provide workshops and training to their employees, improve
efficiency, reduce cost, adapt to the changing market demand, and change employees’
mind-set toward innovation.

We focused on four ecosystem actors based on convenience and accessibility.
All these firms are located in the Toscana region, Italy. The selection of these firms is
based on a long-term relationship with orchestrating firms, which means that these
firms are highly inspired by orchestrating leadership, decision-making, and
organizational functions. The pace of changes adopted by orchestrating firms
significantly influences them, impacting every actor in the ecosystem. The selection
of these firms provides rich data and a deep understanding of how to fill this gap. The
following section (Table 3) illustrates the key characteristics of the ecosystem actors.

3.3 Qualitative data collection

We used a triangulation approach to collect data, breaking it down into three steps: i)
workshops and training, ii) industry site visits, and iii) in-depth semi-structured
interviews.

3.3.1 Workshops and training

To evaluate and bring about changes in the ecosystem, “Consultant A” provides
workshops to the employees of “Firm A,” which include several rounds of training
and group discussions with individuals—the discussion centers on their job
responsibilities and the resolution of daily routine problems. This discussion aimed to
analyze production, procurement, planning, quality control, technology, and business
analytics. We attended each workshop and recorded and transcribed the discussions.
Moreover, they also visited “Firm B,” “Firm C,” and “Firm D.”

The first round of discussion began on 19th January 2023. The complete
descriptions of each workshop are shown below (Table 2).

Table 2: Description of workshops

Agenda Date

Analysis, scheduling and production planning 19/01/2023
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Analysis of activities, purchase planning and procurement logics 02/02/2023

Analysis of warehouse management, packaging and internal and external 16/02/2023
logistics (material and intangible flows between warehouses)

Analysis of raw material traceability procedures and definition of quality 02/03/2023
control checkpoints

Analysis of the scheduling of production operations, technological analysis ~ 16/03/2023
of the machines of the production plant

Analysis related to the management of administration and control 30/03/2023
activities

Analysis related to the management of maintenance activities and 13/04/2023
functional analysis of all the information systems used

Business analysis. 27/04/2023

3.3.2 Industrial site visits

The second step involves the author visiting an industrial site, accompanied by the
manager of each firm. We selected five actors in the ecosystem for industrial site
visits. We selected industry visits primarily due to their similar practical
environments, accessibility, and the potential to facilitate cross-site analysis. This step
provides experience and practical insights into operation functions. Industrial site
visits are an effective method for collecting in-depth qualitative data based on
experience and observations.

All the sites are located in the Toscana region, Italy. They exhibit similar
products, share a similar manufacturing nature, and utilize similar technologies and
routines. We selected all cases because they were actively seeking improvements to
leverage the benefits of innovation effectively. Table 3 provides a complete
description of the industrial site visit.

Table 3: Description of industrial site visit and in-depth interviews

Actors  Categories Firm Size Firm In-depth Industrial
Age Interview Site Visit
Firm A Retail Apparels and Fashion 51-200 50 12 July, 2022
Firm B Retail Apparels and Fashion 01-50 05 3 December,
2022

Firm C Metal Treatments 01-50 50 3 March, 2023

Firm D Metal Working 01-50 10 2 March, 2023

Firm E  Fashion Accessories 201-500 50 - January,
Manufacturing 2022

3.3.3 Semi structured interviews

The third step included individual in-depth, semi-structured interviews. We collected
the data both inductively and retrospectively. In a retrospective case study (Berg &
Madsen, 2020), we not only compare firms practices but also compare the prior
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ecosystem management activities with the new ecosystem management activities
required for servitization.

We select the respondents from each firm using snowball sampling (Seidman,
2005), where managers recommend each respondent based on their expertise and
knowledge of operation functions at inter- and intra-organizational levels, enhancing
our understanding of ecosystem management. This diverse range of respondents with
various experiences and extensive data helped us develop a holistic understanding of
emerging ecosystem management concepts for servitization. The key demographics
of each respondent and the interview data are provided in Appendix A.

We continuously updated and refined the format of the interviews and the
structure of the questions to capture interesting themes that emerged during previous
questions and interviews (Gronlund et al., 2010). We encouraged respondents to
respond to these questions and address the problem by considering current practices
and their experience, knowledge, and thoughts on the need for servitization
adaptations. This facilitates us in comparing diverse perspectives. The interviews
ranged from 15 minutes (min) to 87 minutes (max), with 46 minutes of average
duration. The total interview duration was 12 hours, 04 minutes, 16 seconds (724
minutes, 16 seconds). We conducted 20 interviews from 4 firms in total (see
Appendix A). We conducted the interviews from 23rd November 2023 to 19th
December 2023.

To mitigate the influence of respondent bias on cause-effect relationships and
prevent confusion (Leonard-Barton, 1990), we triangulated the data by verifying the
responses through workshops and training, industrial site visits, and in-depth
interviews. We recorded each workshop, training, and in-depth interview to increase
reliability. We transcribe each recording using the MAXQDA (Kamalaldin et al.,
2020). To maintain data accuracy, the transcripts were carefully examined by subject
matter experts.

3.4Empirical analysis

The thematic analysis explored relevant themes and patterns (Table 4). We followed
Gioia methodology to explore the themes from the large data set (Gioia et al., 2013).
Using this methodology, we could effectively and accurately identify the relationship
between analytical themes. We followed the steps outlined by Ben-Menahem et al.
(2016).

First, we transcribed that data and began with an in-depth transcript analysis.
After several rounds of reading the transcripts, listening to the interviews, and
marking the phrases and passages that align with the objective of this research, this
step provides us with the first-order category codes, which directly represent the
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participants’ opinions on the subject. MAXQDA and Microsoft Excel facilitate this
step.

The second step involves an iterative approach that aids in developing second-
order themes and identifies patterns and links within first-order categories that
represent theoretically distinct concepts. Based on a higher level of abstraction from
first-order themes, we identified nine second-order themes. New information from
previous literature, archival sources, consultancy reports, and industrial visits allowed
further refinement of the topics.

The final steps include generating aggregate dimensions with a higher
abstraction level in the coding. The output aggregate dimensions provide a
theoretically and practically sound classification based on first-order categories and
second-order themes. Therefore, our findings revolve around the foundation for three
aggregate dimensions (Table 4).

In the final step, we develop theories, connections, and rationalities across the
first-order categories, second-order categories, and aggregate dimensions. Our
objective was to propose a grounded framework, drawing from findings on how
ecosystem management unfolds and how ecosystem actors manage the servitization

process.

Table 4: Data structure and coding process

1% Order category (Based on respondents insights) 2nd Order Aggregate
Category Dimension
Personalized services, extended services, product Advanced Ecosystem
attributes, product features, digital tools, quality Services management
management, capacity management, process complexity, services
advanced management
Intelligent technologies, agile managers, operational Integrated services
agility, integration complexity, actors coordination
Extended services ecosystem, self-driving operational Collaborative
networks, self-driving service networks, industry 4.0 services
technologies, dynamic network relationship
Big data analytics (BDA), market evaluation, Ecosystem Ecosystem
relationship evaluation, artificial intelligence (Al) advances for management
future interface capabilities
(EAFI)
Automated operations, integrated operations, innovation Ecosystem actors
culture, process integration and technology
integration (AETI)
Digital documentation, Restructuring, ecosystem Ecosystem
training, open communication platform Institutionalization
(EN)
Digital platform, service platform, Global Positioning Service Ecosystem
System (GPS), Enterprise resource planning (ERP) Ecosystem management
typologies
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Decision making, Virtual reality (VR), deep learning, Operation

Augmented reality (AR) ecosystem
Transparency, cloud computing (CC), predictive Platform
analysis, Internet of things (10T) ecosystem

Source: Author’s elaboration

4. EMPIRICAL FINDINGS

First, this research provides insights into servitization strategies involving ecosystem
management services, ecosystem management capabilities, and ecosystem
management typologies. The findings are described below following the order of the
aggregate themes in the coding structure.

Based on our findings, we observe that ecosystem actors, to capitalize on
servitization, must undergo an ecosystem management process that requires them to
develop capabilities and understand their service offerings according to market
dynamics and their involvement in ecosystem management typologies. We found a
need to develop a process framework on how ecosystem actors can drive servitization
(Figure 2). Sjodin et al. (2020) highlighted the need for a process framework for
servitization due to its nature of path-based strategy. Our research reveals that each
ecosystem actor does not follow the same direction in their servitization journey, as
there is no optimal path to servitization (Kolagar et al., 2022b). Instead, selecting an
ecosystem path for servitization depends on ecosystem actors’ capability
development in their ecosystem management process or reconfiguring their routine,
methods, and practices.

“Each actor in an ecosystem depends on the services of others. For Example, a
customer of Firm A decided to outsource 95% of its production to them. Due to a lack
of capacities, they are more reluctant to use the services of Firm B. We perceived that

each actor in an ecosystem context is a B2B customer looking for value
delivery. Failure in delivery by any actors in an ecosystem can result in ecosystem
complexities, resulting in servitization failure. (Observation during industrial site
visit) ”

4.1 Ecosystem management services

The process framework (figure 2) illustrates ecosystem management service offerings
in their business model to realize the potential of servitization. Although effective
ecosystem management is essential for servitization, the literature suggests they are
implemented to a limited extent (Bastl et al., 2012). In this research, we proposed
three types of services that can be delivered as a lens to analyze ecosystem
management. The motivation behind this is that different ecosystem actors offer
different services or combinations of different services that may influence ecosystem
management. A similar approach was proposed by Saccani et al. (2014), who
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proposed three service types (product support service, customer support service, and
process support service) as a lens to explore the buyer-supplier relationship.
Therefore, we organize the discussion around the three distinct service types included
in the process framework in the ecosystem context: advanced services, integrated
services, and collaborative services. The agenda behind classifying services is to
ensure product functionality and ecosystem actors’ satisfaction. Depending on their
market requirements, ecosystem actors can develop and offer any consequent
services.

4.1.1 Advanced services

Ecosystem actors recognized servitization as a strategy for growth focusing on
advanced services, including “personalized and extended services” related to the
products. Advanced services include personalization and knowledge exchange, with a
visual traceability of quality (Dahmani et al., 2016). It will open an opportunity for
knowledge and resource sharing related to the market, allowing them to personalize
their offerings by developing “digital tools,” including customized functions to
upload the products for customizing the “attributes and features” to deliver advanced
services. Using digital tools allows actors to calculate the prices using the different
available customization options. We suggest including videos, pictures, 3D drawings,
comments, and remarks to enhance product value. In this way, ecosystem actors can
directly offer advanced services.

The selected case reveals that offering advanced services brings complexities
associated with advanced service provision. Complexities are related to “process,
quality, capacity, and cost management.” Selected cases highlight the challenges of
offering advanced services related to commercializing it and to measure the value and
convince the ecosystem actors; hence, inconsistencies and uncertainty can hinder
actors’ servitization journey and increase the risk of servitization failure.
Furthermore, selected cases acknowledged that their process and capacity could be
improved for advanced service offerings, mitigating the implementation servitization
challenges (Wasserbaur et al., 2024). Moreover, offering advanced services includes a
high cost of services, which affects the firm profitability and leads to a shortage of
service experts, ultimately leading to high service costs that influence the firm
performance. Therefore, the firm must understand how to deal with such
complexities.

4.1.2 Integrated services

In some areas of the ecosystem, integration can only generate the value. Their final
offerings depend on the services of ecosystem partners. For Example, for Firm A
prior the delivery of the final products depend on manual craftsmanship from Firm B
and require Firm E to dye and polish the articles before final treatment. Therefore,
this segment of services is considered integrated services (the offerings that cannot be
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fulfilled without ecosystem integration). The integrated services are characterized by
the outcomes achieved by services and knowledge bundles. For instance, selected
cases have launched integrated intelligent technologies that provide services for
removing dust from the products of ecosystem actors.

Moreover, they have launched integrated intelligent dying technologies to
ensure weight and quality. Such technologies ensure integrated services for
ecosystem actors. These services are managed within the single
organization/management for ecosystem actors without their concern, focusing more
on a centralized approach.

Similar to advanced services, we found three complexities associated with
integrated services: “integration complexity, actors’ coordination, and operational
agility.” To manage integration, the role of the agile manager becomes prominent in
quickly identifying the digital solution for integration, which is highly complex.
Moreover, ensuring the reliability and consistency of such integration is challenging.
As the C.E.O of “Firm D” responded that:

“We already have big machines, we do not think of integrating or upgrading any
features of it (we are happy as of now) because it can affect the reliability and
stability and its maintenance cost is very high (R16), but we love to listen to novel
ideas (R17).”

For smooth integration, ecosystem actors need to negotiate with upstream and
downstream personnel, as stated by the respondent:

“In this internet era, we expect a quick response; the chain structure and working
mechanism are ineffective since the downstream is usually slow to react to variations
in demand from the ecosystem — all communication is done by personnel visits
(R15).”

Ecosystem actors’ needs are dynamic and very hard to predict, requiring
operational agility. Therefore, ecosystem actors need to adopt digital solutions,
implement data-driven decision-making, offer end-to-end service delivery, and adjust
their relationships. Data-driven operational management can help ecosystem actors
rapidly respond to diverse demands. The role of the orchestrating manager is obvious.

4.1.3 Collaborative services

Ecosystem actors can combine advanced services and integrated services to open the
opportunity to develop collaborated services facilitated by bundles of industry 4.0
technologies. As respondent said

“With the achievement of 5G technologies and other advanced technologies, we are
promoting smart workplace (R02, R11, and R14).”

78



Further, the manager of Firm A responded:

“We have a robot now; in the future, we are trying to install a robotized plant
(R11).”

Based on our industrial site visit of Firm E:

“The robot-based plants are enormous integrated and advanced (collaborative)
plants representing the largest production capacity within the fashion and luxury
accessories industries. It is completely automated and advanced, controlled by
robots, and has a dedicated digital system dedicated to production. It
demands absolute qualitative performance and total reliability while respecting
manufacturing and delivery schedules (Group Discussion with the manager of Firm A
and E during Industrial site visit). ”

Moreover, the responses revealed complexities associated with collaborative
servitization: “extended ecosystem network, self-driving operational and service
network, and industry 4.0 implementation.”

“We have a different philosophy of services and manufacturing (R18, R19, and
R20).”

Collaborative servitization is dominated by dynamic network relationships,
which require brilliant collaboration and reconfiguring technological capabilities and
practices. Smart collaborative servitization will help ecosystem actors improve their
advanced and integrated services. Orchestrating ecosystem actors expects everyone to
be involved in collaborative servitization in a self-manner, but motivating each
ecosystem actor is an enormous challenge.

“We expected something from them, but it is an investment of our time and training
cost (R05).”

We witnessed the complexity of implementing and adopting industry 4.0
technologies. Complexity emerges when performing industry 4.0 technologies, data-
driven services, monitoring, autonomy, and optimization involving diverse
ecosystems.

Thus, to address the abovementioned complexities for ecosystem management
actors in the servitization journey, each actor must develop ecosystem management
capabilities to participate effectively in servitization.

4.2 Ecosystem management capabilities

The main purpose of ecosystem management is to foster collaborative
servitization by providing “integrated advanced services” to each ecosystem actor in a
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B2B context. Servitization requires new capabilities in ecosystem management. This
slow process is characterized by several ways (capabilities) of managing the
ecosystem and addressing its complexities. Our findings found three ways of
ecosystem management: ecosystem advances for future interface (EAFI), ecosystem
actors and technology integration (EATI), and ecosystem institutionalization (ElI).

4.2.1 Ecosystem advances for future interface (EAFI)

The first way to manage the ecosystem is EAFI, defined as the ecosystem ability to
predict future developments to drive collaborative servitization. The analysis provides
a clear picture that actors often initiate their journey of change in response to external
environment headlines, evolving market knowledge, and competitive spying
information shared by ecosystem actors, emphasizing the importance of data sharing
and trusts in relationships. Regardless of the availability of resources, knowledge, and
technologies, ecosystem actors have not reached the level of forecasting future
uncertainty, explaining the need to develop “BDA” capabilities. Ecosystem actors
must invest in industry 4.0 technologies to enable collaborative servitization and
offerings to gain a competitive advantage in the market. Furthermore, ecosystem
actors are advised to explore the pros and cons of “building relationships with new
actors.” ldeally, an ecosystem actor needs to identify joint future goals to open the
opportunity to develop a long-term relationship. We noted that the ecosystem actor
prioritizes a win-win approach, emphasizing the preferences to align with their
operations and adaptations. Thus, EAFI includes the capability of exploring
promising potential new partners, and selection is a key capability that ecosystem
actors must acquire. Respondent acknowledged the potential of the relationship:

“Partnering with additional companies allows us to expand operations (R13) and
ensure stability and continuity of business (R10).”

This underscores the importance of fostering active interactions and
cultivating connections to nurture relationships. Thereby, we emphasize selection
capabilities to include more actors in the ecosystem, which brings the opportunity for
knowledge and data integration for the decision-making process via industry 4.0
technologies (Brodeur, 2022). Respondents have mentioned using “BDA and Al” for
decision-making regarding their collaboration, operations, and service offerings.
Thus, The Industry 4.0 technologies facilitate the “EAFI capabilities” and create more
organized ecosystem management. Respondents emphasized the investments in
industry 4.0 technologies and stated that:

“We need to invest in Industry 4.0 technologies (R3); we need to upgrade internal
software to enable the sharing of relevant product information with clients, such as
materials, measurements, and stock levels, while protecting sensitive data (R14),
resulting in efficiency and accessibility of records (R9).”
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4.2.2 Ecosystem actor and technology integration (EATI)

The Win-Win approach in the relationship required EATI, where advanced
services, operations, processes, and routines are reconfigured to create value in the
ecosystem. EATI is a crucial source for ecosystem actors to improve knowledge, gain
resources, and develop capabilities, ultimately boasting competitive advantages. From
the analysis, we found that EATI can provide the possibility of “integrating and
automating the operation and processes” and propel the actors to reduce the number
of organizational processes (in a particular area) in which they are less competent to
be supported by its competent ecosystem partners. Moreover, the success of EATI
depends on empowering the orchestrating managers (agile) who should be in charge
of taking responsibility for the relationship formation process, and their role is seen as
particularly important when dealing with the servitization process. EATI facilitates
the servitization process by creating numerous additional services but can also
introduce added complexity due to increasing numbers of ecosystem actors (Sjodin et
al., 2024). Therefore, firms should prioritize quality over quantity of ecosystem
networks. It was clear that companies can optimize their processes and operations and
create new collaborative services. Respondents acknowledged the importance of the
EATI and suggested that:

“It is high time to assess the advantages of performing with machines and Al
technologies to enhance production efficiency and maintain consistent product
quality throughout the lifecycle (R1, R4, R13); we are happy that our partnered firm
has invested a lot in machinery and automated solutions to not only optimize the
production capacity and efficiency, but to keep the pace of coopetition motivate us to
introduce new strategies (R2), as you can see, we have initiated the change getting
inspiration from our partners, the process is slow, but we are happy that we have
healthy relations which will not affect our daily operations (R18, R19, R20).

A coherent and solid development plan is the key to introducing new
technologies to a new need. It requires a culture of innovation, thereby:

“Including younger talent and implementing advanced tracking and key performance
indicators (KPI) systems for improved automation and integration (R11) .

4.2.3 Ecosystem Institutionalization (EI)

After understanding EAFI and EATI, ecosystem actors must develop
capabilities to manage the evolving ecosystem and ensure the reconfiguration of the
collaboration process (Sjodin et al., 2024). Too many ecosystem actors result in
complexity in managing cooperation, requiring “digital documentation” to manage
the complex and diverse ecosystem portfolio and the integration of diverse services
portfolio. Wang et al. (2022) acknowledged that such complexity leads to
servitization failure. Moreover, it requires “restructuring” roles, responsibilities, and
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functions. This process harnesses the diverse capabilities of ecosystem actors and
supports the evolution of the ecosystem (Sjodin et al., 2024). Respondents
emphasized the need for “digital documentation for restructuring”:

“There is a need for a structured approach to job responsibilities and
specifications through comprehensive documentation (R12). “Non sappiamo chi &
chi, cos’e cosa, dov e dove e come & come” — | am un-aware internally (R1)”
illustrate the challenges of unorganized structure. ”

Further, the respondent said:

“There is a need to differentiate between technical and quality control
workers (R12).”

This statement illustrates that there is a need to provide training to understand
different and diverse functions in the ecosystem. Servitization is like an ocean in
which any type of fish (service) from anywhere can surprise and shock you at the
same time. It means that services can be demanded from anywhere, anyhow, and in
any form, so the ecosystem actor must acquire skills for this. Therefore, we
acknowledged the importance of developing EI capabilities by offering training.

Firm A and Firm E are offering training activities:

“We have introduced courses in collaboration with universities and
consultants to train new minds with new managerial skills for fashion and luxury
industries. This training is unique in Italy, and provides the competencies necessary
to analyze the market scenarios, render respected production processes more
efficient, and enhance final products regarding sustainability and innovation
(Discussion with the firm A and E manager during industrial site visit) ”.

The EI supports the change in the ecosystem and harnesses the diverse
capabilities. There is a need to adapt to role changes and establish new “open
communication channels.” To enhance such capabilities:

“Training for new technologies and specialized skills is required (R3);
implementing a performance-based reward system and offering targeted training will
foster growth and innovation (R10). Additionally, job rotation programs can help
cross-train staff, promoting flexibility within the workforce (R11).”

4.3 Ecosystem management typologies

Ecosystem management helps manufacturing firms grow rapidly, even in a rapidly
evolving market. Ecosystem management consists of interconnected organization
networks that are rapidly evolving and require resilience and adaptation as necessary
management requirements. Our findings reveal that ecosystem management in the
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context of services can be categorized into three types: service ecosystem, operational
ecosystem, and platform ecosystem. We argue that each ecosystem actor is involved
in any type of ecosystem, depending on the nature of their service offerings and
business model.

4.3.1 Service ecosystem

We address the need to develop service platforms in different departments to promote
collaborative servitization. We found that not necessarily infusing servitization in
each department is required. However, a few departments, such as R&D, the
information technology (IT) department, and the logistics and procurement
department, need to be platformed initially. Disrupting servitization in all departments
will create turbulence affecting the performance — let it spread slowly and gradually —
once people are aware of that and can understand what it is, go for it. Making
servitization a distinct entity can speed up the adoption and implementation of
servitization.

Ecosystem actors need to capitalize on the service ecosystem, which connects
each functional department through which any issues can be solved via
crowdsourcing and crowd innovation. For instance,

“I recognized the need for such a platform where | can report any technical issues related to
article design, quality, or functionality and receive the response from the person responsible
for handling that job (R1).”

Such a platform can quickly offer services in real-time, thus creating value in
the ecosystem. We acknowledged that the service ecosystem can improve the
transparency, visibility, and efficiency of services offered by several functional
departments. Such service ecosystems include “enterprise resource planning (ERP)
and office automation,” which can digitalize procurement, production, and supply
chain management. The service ecosystem has several benefits, such as order
management, automatic processing, and delivery tasks that can be managed in real-
time by “GPS tracking” (Fu et al., 2022). Furthermore, mobile applications can
provide actors with the “comfortability and feasibility”” of performing the task.

We found that embedding Industry 4.0 technologies in a service ecosystem
facilitates effective ecosystem management. We further recognized that bundles of
service offerings can be increased by aggregating each ecosystem actor service
capabilities. In this way, service scalability and capacity can be enhanced.
Involvements in the service ecosystems allow the ecosystem actors to reconfigure
their services to create, deliver, and capture value in the ecosystem.
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4.3.2 Operational ecosystem

Operational ecosystems provide a link and network structure of all operational
functions, enabling ecosystem actors to collectively contribute to the development
and management of integrated services. Moreover, actors can propose their ideas,
opinions, and feedback on products and services and contribute to “decision-making”
related to new value-added services. On this platform, anyone can submit their
solution. This platform can provide tools to develop virtual and real product
prototypes and incorporate service features, functionality, and attributes to promote
lean services.

Therefore, the operational ecosystem is designed to coordinate various
operational functions in the ecosystem. It also embeds a business intelligence system
to manage and integrate information systems. In addition, by using immersive
technologies (augmented reality and virtual reality) and optimizing technologies (Al
and deep learning), firms can acquire the data, analyze the product quality, forecast
demand based on consumer behavior data, and facilitate co-development, resulting in
the construction of advanced integrated services. The manager of “Firm A”
emphasized digital platforms to get access to data to determine production schedules
and optimize the service offerings effectively.

Thus, the operational ecosystem can enable point-to-point visibility of all
operational functions and integrate the operational transactions, improving
responsiveness. For instance, ecosystem actors can consult with such interactive
design platforms to learn about evolving market requirements and communicate with
the related personnel to solve problems and innovate. It is essential to develop
established processes that protect the insensitive and intellectual data — which will
encourage ecosystem actors to communicate openly and co-develop collaborative
servitization.

4.3.3 Platform ecosystem

Almost all the ecosystem actors have more or less everyday business routines and
processes, which implies that they can have typical platform architecture for creating
ecosystem value. Therefore, we recognize the importance of platform ecosystem for
ecosystem management. It can potentially develop interconnectedness with
ecosystem actors internally and externally (across different industries also).

The platform ecosystem connects the operational and service ecosystems with
several actors and enables a strong connection. In a platform ecosystem, ecosystem
actors can automate, integrate, coordinate, and communicate different routines,
processes, and operations to enhance “transparency.” Furthermore, we argue that the
operational ecosystem promotes the centralization of the procurement process and
logistic integration to understand the evolving markets; the platform ecosystem
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provides an opportunity to expand its services in different markets by adopting CC,
0T, and BDA.

Therefore, the platform ecosystem provides mechanisms and infrastructure for
ecosystem actors to strengthen and explain their continuous collaboration. For
example, in our case, “Firm C” can easily acquire knowledge and resources from
downstream and upstream of their operational departments, internal ecosystem,
external ecosystem, and other actors in the ecosystem. Such knowledge can help
establish new relationships for servitization and enhance long-term ecosystem
engagement. For instance, “Firm A” has supported “Firm D” in extending its
operation to an advanced level and choosing the resources for building a new facility
(Fu et al., 2022). Thus, the platform ecosystem enables ecosystem actors to build a
dynamic operation ecosystem by reconfiguring relationships and structure effectively
and efficiently. Thus, we can say that the platform ecosystem promotes collaborative
servitization by collaborating with ecosystem actors from different industries — we
call it bundles of ecosystem networks.

5. CONCLUDING DISCUSSION
5.1 Discussion

Based on the empirical results of our study, we argue that ecosystem actors, in order
to increase their firm performance, build long-term customer relations, and achieve a
competitive advantage, go through a collaborative servitization process that requires
them to develop ecosystem management capabilities and understand their ecosystem
management typologies, which allow them to reconfigure their ecosystem
management activities by understanding the importance of each ecosystem
management dynamics. We propose a process framework on how ecosystem actors
can drive servitization in an ecosystem context (see Figure 2). Our findings reveal
that ecosystem actors advance differently regarding ecosystem management
capabilities and ecosystem management typologies and do not follow the same path
in their servitization process. However, there are many pathways to succeed with
servitization. Instead, the selection of a suitable servitization pathway is dependent
upon the ecosystem management capabilities or ecosystem management typologies.

Figure 2: The process framework
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The process framework represents three different servitization paths:
advanced, integrated, and collaborative. Because the path that an ecosystem actor
chooses depends on its ecosystem management capabilities and ecosystem typologies
involvement, ecosystem actors can use this process framework to identify their
current situation and determine the path ahead to servitization. The logic of the
different servitization pathways is explained below.

The first servitization path is the “developing and offering advanced services,”
where an ecosystem actor needs to develop and strengthen their ecosystem
management capabilities. We argue that ecosystem actors can offer advanced services
by developing all ecosystem management capabilities (EAFI, EATI, and EI) during
the servitization journey. If ecosystem actors only exhibit EAFI capabilities,
deploying advanced services in an ecosystem might be enough. However, a unique
feature of this advanced service is that when any ecosystem actors succeed in
developing ecosystem management capabilities, they propel the other actors to be
involved in their service ecosystem.

The second servitization path is “integrated services.” Similar to the advanced
services, the integrated services prioritize the involvement of internal ecosystem
actors and operational functions. Accessing their knowledge, skills, and market
penetration of the internal ecosystem is essential. For example, they can obtain the
skills of the operations in which they are less competent. Ecosystem actors can utilize
the support to create a synergy of ecosystem knowledge by gathering knowledge
related to the operations, assessing and selecting potential partners, and exploring
knowledge complementarities with other ecosystem actors. In this context, an
operational ecosystem requires formal collaboration with experienced actors to
integrate and jointly exploit digital technologies in the ecosystem.
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Finally, the third servitization path is collaborative servitization, a complex
and resource-intensive path requiring the involvement in a platform ecosystem. This
means that ecosystem actors must strengthen their ecosystem management
capabilities and improve their service and operational ecosystem to reap the benefits
of collaborative servitization. Ecosystem actors simultaneously need to rapidly build
the capacity to carry out service and operational ecosystem activities and become
somewhat flexible. It is a high-risk, high-reward strategy. All ecosystem actors do not
need to adopt, as we argue that ecosystem actors need to choose their path according
to their requirements and markets.

Organizations must decide about their priorities in servitization. We have
discussed three types of servitization paths that can assist them in succeeding in
servitization. Each path has different characteristics.

Pathway 1: To gain a competitive edge in the market, firms may develop and
offer advanced services prioritizing customer-centricity. Advanced services can lead
to complexities in the service delivery process, necessitating the efficiency of the
internal ecosystem to handle them, which requires ecosystem management
capabilities.

Pathway 2: To gain efficiency in their operations, firms may choose to
develop and offer integrated services that prioritize streamlining service delivery.
Similar to advanced services, integrated services can lead to complexities in the
operational ecosystem, necessitating new actors in the internal ecosystem to deal with
them, which requires ecosystem management capabilities.

Pathway 3: For co-creating opportunities, firms could prioritize their choice
in understanding the importance of collaborative services for fully realizing the
potential of servitization. It comes up with the challenges in ecosystem management;
require platform ecosystem, external ecosystem, and more diverse actors which bring
the opportunity of developing and offering collaborative services — thus enabling
collaborative servitization.

Ecosystem actors can involve themselves in the required ecosystem typologies
by understanding these three servitization pathways and process frameworks.
Furthermore, we found several challenges for ecosystem management actors in the
servitization journey. The challenges are process management, quality management,
capacity management, cost management, integration management, actors’
coordination, operational agility, data-driven services, monitoring, autonomy, and
optimization involving diverse ecosystems. We found that addressing these
complexities can be well organized in the platform ecosystem, facilitating its
deployment and allowing it to evolve.
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Our findings underscore that ecosystem management propelled each other
towards servitization. Ecosystem actors can stay competitive with diverse industry 4.0
technologies (Kolagar, 2024; Smania et al., 2024). It requires the development of new
capabilities and practices for managing the evolving ecosystem. This research
identified the routines and practices that will go under alteration under each platform
well documented above. Furthermore, this research sought to uncover the
composition and nature of ecosystem management capabilities. It explored the
underlying capabilities, routines, and practices of ecosystem management actors in
servitization initiatives: EAFI, EATI, and El. We detailed 03 thematic routines (2nd-
order categories) and their 09 subcategories (1st-order categories), underlying these
routines and capabilities from personalized services to big data analytics. Figure 11
illustrate the overall findings in ecosystem management, underscoring the
reconfiguration and role of capabilities and practices in managing the collaborated
servitization.

5.2 Theoretical and managerial implication

We extend servitization literature at the meso-level, focusing on the
ecosystem perspective. We examine the underlying mechanism that shows how
ecosystem management actors can adapt and reconfigure their capabilities, routines,
and practices to capitalize on servitization successfully. The contribution of this
research is three fold.

First, our research encompasses three primary servitization pathways:
advanced services, integrated services, and collaborative services. We have
emphasized that collaborative services encompass other two service types and are
more effective. The challenges related to each service type are well documented;
addressing them is essential for servitization success.

Second, addressing the challenge in the servitization journey includes
adaptation of three ecosystem capabilities: EAFI, EATI, and EI. These capabilities
are crucial for adequately providing ecosystem services, particularly in advancing
ecosystem management. Our research indicated that ecosystem actors must
concentrate on targeted initiatives owing to their constrained internal resources. The
advancement of these capabilities can facilitate the successful resolution of challenges
and strengthen collaborations within the ecosystem.

Third, we have identified three distinct types of ecosystem management:
service ecosystems, operational ecosystems, and platform ecosystems. These
categories illustrate each actor involvement in ecosystem management varies
according to the requirement of services. The process framework we established has
explained the interrelationships among these types, the servitization paths, and their
capabilities to facilitate ecosystem management. Consequently, our research presents
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significant theoretical advancements to the current ecosystem management and
servitization literature.

This research serves as a novel managerial contribution by providing
managers with guidelines on capitalizing on servitization using the proposed process
framework. Orchestrating managers must advance their ecosystem management
capabilities for mutual servitization success (Alghisi & Saccani, 2014). Managers and
leaders in ecosystem management can adopt this new perspective to understand better
how firms can adapt, survive, and thrive in a rapidly evolving market. In this regard,
the managerial implication of this research is twofold. First, ecosystem actors can use
the process framework to analyze their ecosystem management capabilities and
ecosystem management typologies. They need to identify their current positioning
concerning the services they are delivering to each other.

Moreover, ecosystem actors can also learn the importance of each ecosystem
typologies for delivering different services. Indeed, ecosystem managers and leaders
(orchestrating) must constantly evaluate their requirements, needs, and opportunities
in an evolving market. With this framework in mind, they will be able to
conceptualize their strategy for promoting their servitization pathways and better
understand how ecosystem actors influence them. Second, we offered guidance to
ecosystem management actors, emphasizing that there is no one-size-fits-all path for
successful servitization. For example, ecosystem actors that depend on others should
identify their common goals by analyzing the proposed ecosystem typologies, service
types, and capabilities requirements to realize the potential of servitization.

5.3 Future research and limitations

This research is not without limitations. We focused on single ecosystem
management (B2B manufacturing firms) to build novel insights into the ecosystem
management and servitization stream. However, a larger data set (diverse ecosystem)
is needed to avoid the generalizability of our findings.

We propose the possibility of future research. First, future research could
focus on how documented ecosystem management capabilities influence ecosystem
servitization performances through a quantitative method. Furthermore, a longitudinal
study is advised to detail the adaptation and reconfiguration of routines and practices
in ecosystem management for servitization. To extend our findings, the interesting
investigation is to analyse how documented ecosystem management capabilities vary
at different ecosystem typologies and services. Lastly, we found aggregate
dimensions essential for servitization success in an ecosystem context; future research
could combine these themes to study the stepwise progression model of servitization.
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Appendix

Appendix A: Response details

Response . . . Interview Interview
Code Gender Designation Experience date duration
Senior product .
R15 Female development and 3 1/12/2023 éi ggégl:]tg:’
customer care
Production .
R5 Female  development 12 1/12/2023 38 Minutes,
- 49 Seconds
specialist
R6 Male Head of production 43 1/12/2023 51 Minutes,
00 Seconds
. 37 Minutes,
R8 Male Head of inventory 9 1/12/2023 03 Seconds
. 24 Minutes,
R7 Female  Quality control clerk 6 1/12/2023 19 Seconds
R11 Male Production planning 1 2/12/2023 25 Minutes,
manager 58 Seconds
R9 Female  Administration 10 7/12/2023 62 Minutes,
12 Seconds
R19 Female  Production clerk 5 7/12/2023 66 Minutes,
02 Seconds
R10 Female ead of quality 28 7122023 20 Minutes,
control 19 Seconds
R13 Male Production clerk 2 12/12/2023 40 minutes,
34 Seconds
R12 Male Production clerk 20 12/12/2023 22 Minutes,
21 Seconds
R14 Male Technlca}l object an_d 12/12/2023 56 Minutes,
accessories production 05 Seconds
Leather Goods Expert 21 Minutes,
R4 Female Consultant 5 23/11/2023 50 Seconds
. 40 Minutes,
R3 Female  Quality control Expert 3 23/11/2023 10 seconds
. 54 Minutes,
R2 Female  Supervisor 5 23/11/2023 53 Seconds
R18 Male Customer Service and 7 19/12/2023 .
care 87 Minutes,
R19 Male QHSE Coordinator 9 19/12/2023 22 Seconds
R20 Female  Operations 3 19/12/2023
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R16 Male Ownner (C.E.O) 10 19/12/2023 23 Minutes,
R17 Female Co-owner (C.E.O) 10 19/12/2023 47 Seconds
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