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Development of a Universal Approach for Measuring
Servitization

ABSTRACT

Although interest in servitization is growing, researchers and practitioners still lack a
universally accepted, reliable, and valid approach for measuring it in industrial firms. In this
paper, we develop and empirically validate a comprehensive measurement approach that
addresses this gap. We start by defining servitization, followed by a critical review of existing
studies that have attempted to measure it. Drawing on prior studies, we create and refine a
three-test approach through pre-pilot and pilot studies with industrial executives, followed by
a nationwide survey of 701 firms. Our approach measures servitization across three
dimensions: revenue share between products and services, types of services offered, and
revenue share from each of the service offerings. We address construct ambiguity in
servitization measurement, enabling more reliable empirical analysis on the impact of
servitiziation and supporting theory-building in business model innovation. We introduce the
concept of servitization intensity, which quantifies a firm’s ‘service footprint’ and enables
meaningful comparisons across firms, sectors, and regions. Survey results confirm the
robustness of the approach and reveal substantial variation in servitization adoption. Finally,
we propose a fourth test that captures both the scope of service offerings and provider
responsibility, offering a richer and more accurate assessment of servitization.

Keywords: Servitization, measurement, survey

1. INTRODUCTION

Servitization is the innovation of a firm’s business model to compete through services rather
than products alone, offering products-as-a-service and regularly earning revenue when the
desired outcomes are achieved (Baines et al., 2024). It can offer industrial firms a pathway to
both significantly improving economic productivity by creating greater value for their customers
and delivering higher environmental performance through improved resource efficiency and
dematerialisation within the supply chain (Li et al., 2022, Qi et al., 2020, Kastalli and Van Looy,
2013).

Numerous studies have attempted to quantify the extent to which manufacturers have adopted
servitization. Amongst the most highly cited is Neely (2008), which examined data from 10,028
firms and identified a multifaceted relationship between servitization, firm size, profitability,
and risks. Building on these findings, Crozet and Milet (2017) analysed a larger dataset of
44,324 French manufacturing firms and found a 0.4% profitability increase and a 0.6% sales
boost upon diversification into services. Korkeamaki et al. (2021) differentiated between
servitized and non-servitized firms by analysing 1,566 equipment manufacturing firms. All
such studies have been invaluable to furthering a greater understanding of servitization
performance, yet they are contingent on the validity and reliability of the measures used.

The principal reason why researchers have not yet adopted a more generic approach to
measurement is that servitization is not a straightforward phenomenon to study. Analysis of
the literature (which we explain in this paper) shows that the measurement systems used by
researchers can be grouped into three categories: (i) product-service revenue distribution (ii)
service offerings (types and numbers), and (iii) how a firm publicly describes itself in business
description. Sometimes, these measurement systems are combined to strengthen insights
and confidence in the data gathered. While each measurement system has been usefully



applied by researchers, there are nevertheless commonly recurring limitations with all three
systems and the way in which they are applied by researchers.

A universally adopted system for measuring servitization would be highly valuable to the
research community. It would mean that the insights revealed from unrelated studies could be
more readily compared; for example, the extent to which firms in the UK have adopted
servitization could be contrasted with those in Europe and beyond. Similarly, if such a
measurement system could reveal greater details about the constitution of firms’ service
portfolios, this would allow better insights into the relative merits of different service types
under different circumstances. In practice, this would also allow firms to be more readily
benchmarked against each other, leading executives to improve their understanding of
servitization, its adoption, and exploitation (Menon et al., 2024). Indeed, if a system for
measuring servitization existed that could be equally applied to assess both the portfolio of
services ‘offered’ by firms and also the portfolio of services ‘consumed’ by customers, this
would enable more holistic studies of the servitization phenomenon.

Following the preceding analysis and the gaps in prior research, the aim of this study is fo
develop an approach for measuring servitization in a firm. The paper strives to answer the
research question, ‘how can servitization be reliably and validly measured within an industrial
firm?’ Developing a universal approach for measuring servitization requires thoroughly
examining existing measurement systems and their relative merits. Our objective is to provide
a means which is both acceptable to the wider research community and practical to apply in
an industrial firm. To achieve this, the process of multi-item measurement and research
instrument development must be grounded in a sound conceptual framework of the
theoretically significant constructs being defined (Hinkin, 1998, Churchill, 1979).

This paper makes several key contributions. First, we address the long-standing lack of valid
and reliable measures of servitization (Baines et al., 2017, Rabetino et al., 2018) by developing
and validating a novel and holistic measurement framework. Second, in developing this
approach, we build on our conceptual framing of servitization as an innovation in the customer
value proposition of a business model and resolve the inconsistency and ambiguity in how the
extent of servitization is conceptualised in the literature (Raddats et al., 2019, Kohtamaki et
al., 2020) . Third, deyond theoretical clarity, we provide managers with a rigorous, evidence-
based tool to assess the depth and breadth of servitization within manufacturing firms (Foss
and Saebi, 2017). In doing so, we offer a theoretically grounded and empirically tested tool
that enables managers to benchmark the extent of servitization and examine its relationship
with performance outcomes. Fouth and finally, by building on our empirical findings we
additionally propose another measurement apporach to capture the provider’s responsibility
for delivering customer outcomes. The concept of measuring business model innovation that
explicitly uses a ‘customer-centric’ approach is the first of its kind in operations management
(Sousa and da Silveira, 2017, Menon et al., 2022) and aligns closely with the outcome-based
nature of servitization and advanced services.

Our study follows a four-step approach. First, we establish a definition of servitization to
capture how the research community commonly understands the phenomenon. Second, using
a literature review, we identify and evaluate existing studies that have measured servitization.
Third, we draw on the findings of the literature review to develop a novel servitization
measurement approach and validate it using pre-pilot and pilot tests. Finally, we empirically
validate the measurement approach using a nationwide survey of 701 industrial firms. We
operationalise the extent of servitization by measuring the proportion of a firm's total revenue
that comes from services, assigning greater weight to more advanced service types. We refer
to this weighted index as servitization intensity, which captures both the breadth of service
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offerings and the revenue share from each service type. In simple terms, servitization intensity
is a metric that quantifies the extent of servitization in a manufacturing firm. This approach
captures the ‘service footprint’ of a firm, enabling meaningful comparison of servitization levels
across firms.

2. RESEARCH METHODOLOGY

Developing a means to measure servitization is an involved process. There needs to be a
reliable understanding of the phenomenon under investigation, an appreciation of what
constitutes good measurement, and then an evaluation of previous measurement systems.
Only with these insights can an alternative measurement system be proposed and then itself
evaluated. The research described in this paper has been structured to reflect this process.
This section now explains the research design.

2.1 Servitization: Defining the phenomenon

Servitization of an industrial firm is a transformation along a continuum from product-based
offerings to service-oriented outcomes (Baines et al., 2020). Building on this notion,
researchers measure this ‘transformation’ based on the number of service offerings (Gaiardelli
et al., 2014) and the number of service offerings (Raddats and Burton, 2011). However, such
a measurement approach based on service offerings is myopic because the extent of
servitization is often a latent capability of services (Raddats and Kowalkowski, 2014). Thus,
we conceptualise servitization as a business model innovation encompassing an
organisation’s capabilities, and subsequently measure the extent of servitization as a measure
of outcome that includes the whole ‘sophistication of services offered’ (Baines et al., 2009).

Armed with this appreciation, we define servitization as: The process where a firm engages
with business model innovations and organisational changes, to compete through providing
business outcomes for customers rather than only producing and selling outputs (products).
Building on the established notion of bundling or the integration of products and services
(Vandermerwe and Rada, 1988), our definition is in line with recent literature that
conceptualises servitization as a holistic move towards delivering outcomes (Schaefers et al.,
2021, Batista et al., 2017, Kowalkowski et al., 2022, Gebauer et al., 2017) through business
model innovations (Kastalli and Van Looy, 2013, Paiola and Gebauer, 2020). This definition
also encompasses the concept of ‘advanced services’, which is based on delivering outcomes
that directly align with value creation and capture processes in a firm (Bigdeli et al., 2018).

A valid measurement approach has to be both valid and reliable. Forza (2002) emphasised
that a measure achieves construct validity when its items faithfully represent the theoretical
construct, without including aspects not inherent to the construct. Reliability, encompassing
dependability, stability, predictability, consistency, and accuracy, is essential for trustworthy
measurement (Carmines and Zeller, 1979, Kerlinger, 1966). The validity and reliability of the
resulting measurement approaches are imperative to ensure the quality of empirical research.
Our aim, therefore, is to establish a means of measuring servitization in an industrial firm which
is both reliable (dependable and accurate) and valid (a faithful representation).

2.2 Prior studies: How servitization has been measured so far

A casual reflection on prior studies of servitization quickly reveals that a variety of measures
have been used over the past 30 years. To evaluate these measures comprehensively, we
first identified all relevant studies and grouped them based on their similarities. This approach
allowed us to assess the popularity and influence of the measures, and then evaluate their
reliability and validity. Therefore, in this study, we reviewed extant literature guided and
informed by the systematic literature review (SLR) process (Tranfield et al., 2003). Our
objective was to identify previous studies that incorporated measures of servitization. While



we were guided by the process of SLR, our literature review is not an SLR on its own since
our objective was limited to identifying extant measures.

2.3 Development and validation of the servitization measurement system (pre-pilot and
pilot tests)

The insights from prior research provided the foundation for the development of the
measurement system. This process consisted of two stages: deciding what to ask, and then
how to ask. Following the development, we validated our approach through a series of semi-
structured interviews. We gathered feedback from senior executive representing firms that are
at various stages of servitization. We conducted multiple sessions with these executives and
encouraged them to raise any doubts or queries in order to evaluate the validity of the
measures. After each sessions, we gathered feedback from the executives to amend and
improve the measures. Following this, we developed a questionnaire and conducted a survey
to measure the extent of servitization.

The reliability and validity of the proposed servitization measurement were established
through a multi-stage validation process. Face validity and content validity were ensured
through pre-pilot and pilot tests involving senior executives from industrial firms, whose expert
feedback was used to assess the relevance, clarity, and completeness of the measurement
approach and to refine question wording and structure accordingly. To assess reliability and
robustness, we operationalised servitization intensity using two alternative but theoretically
consistent weighting schemes. The resulting indices produced highly similar distributions and
summary statistics, indicating that the measurement yields stable and consistent results under
comparable conditions and is not unduly sensitive to specific weighting assumptions.

While procedures such as factor analysis and internal consistency tests are appropriate for
reflective survey scales (Chan et al., 2016), they are not suitable for the present study, where
servitization is operationalised as a composite construct reflecting heterogeneous but
theoretically ordered dimensions of firms’ business model innovation (Diamantopoulos and
Winklhofer, 2001).

2.4 Operationalisation of servitization

Following the data collection using a questionnaire-based survey, we developed a weighted-
aggregation method to operationalise the extent of servitization. We refer to this weighted
index as servitization intensity, which captures both the breadth of service offerings and the
revenue share from each service type. We categorised three maturity levels of servitization —
base, intermediate, and advanced and assigned weights to these levels. This weighted
aggregation approach follows established practices in operations management research,
where composite constructs are often formed by differentially weighting component indicators.
For example, Flynn et al. (2010) developed weighted indices for supply chain integration
dimensions; Roth and Jackson (1995) weighted multiple dimensions of service quality; and
Koufteros et al. (1998) applied structured weighting to capture time-based manufacturing
capabilities. Similarly, Ward et al. (1998) and Peng et al. (2008) weighted priorities and
routines to better reflect the nuanced contributions of underlying practices.

3. LITERATURE REVIEW

The objective of our literature review is to provide a transparent analysis of prior research
(Boell and Cecez-Kecmanovic, 2015), focusing on the key insights and outcomes regarding
servitization measurement (Paré et al., 2015). To achieve this, our review consisted of a five
step process (Figure 1). First, we scoped our review to set boundaries. We relied on databases
such as Scopus, Web of Science (WoS), and Google Scholar (Harzing and Alakangas, 2016,
Martin-Martin et al., 2018). We used the keywords — “measur*, “apprais*’, “estimat™’,



“degree”, “calc*”, “performance”, “survey”, “secondary data”, “archival” — to collect relevant
research articles (Calabrese et al., 2019, Brax and Visintin, 2017).

Our keyword search identified 1451 research articles from 1982 to 2025. To ensure quality,
we limited our inclusion criteria to articles published in top-listed journals (based on ABS,
ABDC, and ERA rankings) (Durach et al., 2017) and/or those with high citations. We then
screened out those articles that did not focus on our objective of servitization measurement.
Finally, we made sure that we adhered to search criteria through an iterative content analysis
which resulted in a set of 88 research articles. These articles were analysed using a defined
a priori coding structure to extract relevant data. In this way, we summarised, evaluated, and
extracted the necessary insights as to how each study had measured servitization. Figure 1
illustrates the process of the literature review, and the data captured from each article (Step
4). We then evaluated this data to generate the findings presented in Section 3.1. We provide
the full list of papers and data collected as a separate data file.

Although there is no consensus among researchers on how to measure servitization, there
are three principal measurement systems used in the literature: (i) based on product-service
revenue distribution (Fang et al., 2008, Crozet and Milet, 2017, Wang et al., 2023b, Suarez et
al., 2013); (ii) service offerings, based on the number and types of services (Kohtamaki et al.,
2013b, Sousa and da Silveira, 2017, Li et al., 2023); and (iii) business descriptions, based on
keyword frequency reflecting product—service orientation. These three categories distinguish
whether servitization is measured on revenue distribution or type of service offerings, or an
organisational orientation (product—service emphasis reflected in business descriptions). This
conceptual distinction is rooted in our conceptual definition of servitization as the process
through which a firm engages in business model innovations and organisational changes to
compete by providing customer outcomes rather than merely producing and selling outputs
(products). Occasionally, studies use a combination of measurement systems to identify and
then evaluate a firm. This understading provided a foundation for developing a unified system
for measuring servitization.

Step 2: Search for articles

Step 1: Determining sources Step 3: Selection of articles

and setting up the criteria / Keywork search \ (done separately for Prod and EP)
Servitization: “Servitization, servicization, / \
1. Source: Scopus, Google Scholar, Web of service(s), product-service systems, PSS,
science advanced services, integrated service(s), service 1451
2. Criteria setting: Peer reviewed articles transition, servicification, from products to Articles
from ABS, ABDC or ERA journals services, products and systems, customer
3. Exclusion criteria: Conference solutions, outcome-based contract, service
proceedings, working papers, reports, driven, solution selling”
book chapters and similar Measurement: “measure*, apprais*, estimate*, Scraen t.olp
4. Period: 1982 - present degree, calc*, survey, secondary data, archival irjt:gsar:\'g;cs
K data, evaluation, intensity, extent” / Shd EF,%A Shd

selection of
highly-cited
papers

Articles

Step 4: Extracting the data

Step 5: Reporting the
findings ' o )
« Tabulating and * Author e Papertitle * Year of publication e Name of journal

illustrating the findings * Research methodology ® Research context ¢

Developing insights and Servitization/advanced services measurement used ¢
final reporting Explanations used ® Limitations

¢ Theory/concepts/logics used in the paper.

< R Y,

Figure 1: Literature review process

In the following sections, we first critique each measurement system in terms of reliability and
validity when assessing servitization. Then, describe how we formed and tested the new
measurement system through these insights.



Product-service revenue distribution

The first servitization measurement system is based on differentiating between products and
services, and it draws on the financial characteristics of the firms (see Table 1). This method
primarily examines key financial indicators of manufacturing firms reflecting the transition to a
service-oriented business model. Central to this is the firm’s service revenue as a proportion
of its total revenue (Wang et al., 2023b, Li et al., 2022, Martin-Pefia et al., 2020), as it directly
quantifies the financial impact of service operations relative to the firm’s overall business
performance. Other financial indicators include the allocation of investments towards service-
related resources and capabilities, or the profit margin derived from service operations
compared to product sales (Kwak and Kim, 2016, Aas and Pedersen, 2011). For example,
when examining the effect of servitization on various performance-related variables, some
papers measure the degree of servitization as the share of the revenue from services (Crozet
and Milet, 2017, Zhang et al., 2023a, Suarez et al., 2013) and the ratio of the provider’s
purchases to the provider’s cost of goods sold (Benedettini and Neely, 2019).

Product—service orientation using share of revenue from services (or products) raises
questions about the relevance of the complementarity of products and services in
manufacturing firms. For many firms, the existence of services is simply an addition to the
manufacturing process, as far as revenues are concerned; however, without services, the
revenue from manufacturing can decline (Crozet and Milet, 2017). Crozet and Milet (2017)
acknowledged that their revenue data did not provide information on the type of service sold
by firms (or on the type of goods produced), and it could not explicitly distinguish between
services that were complements to, or substitutes for, the goods. Li et al. (2022) focused on
the reliability of the measurement system. They measured servitization using a percentage of
sales from service segments. To ensure robustness, they conducted a test measuring
servitization based on the breadth of servitization (i.e., the number of service segments for
which the firm earned revenue). Even though they tested the reliability of the measurement
system, the reliability was still based on the service types from which the firm earned revenue.
Since this measurement relies primarily on revenue data, it poses challenges to the reliability
of capturing the full scope and complexity of service offerings. Similar issues of validity and
reliability are visible in other studies that measure servitization using a share of revenue.

A key limitation of these approaches is the implicit assumption that all service revenues are
equivalent indicators of servitization. In practice, service revenues may originate from
fundamentally different service businesses with distinct strategic roles, ranging from basic,
product-oriented services to more advanced, customer-oriented or outcome-based offerings
(Oliva and Kallenberg, 2003, Sjodin et al., 2020). Service portfolios and their associated value-
creation mechanisms vary substantially across firms, industries, and stages of servitization
(Baines et al., 2017; Bigdeli et al., 2018). Consequently, similar service revenue shares may
reflect very different underlying business models, organisational commitments, and degrees
of outcome orientation. Moreover, value created through servitization, particularly in advanced
or outcome-based models, is not always proportionally captured in short-term service
revenues, especially where services are bundled with products or designed to support long-
term customer outcomes rather than immediate financial returns (Martinez et al., 2017,
Rapaccini et al., 2023). As a result, revenue-based measures risk conflating financial
outcomes with the strategic depth of servitization.



Table 1: Key papers measuring servitization based on firms’ product—service revenue

distribution
No. | Author Details Paper Title Journal
1 Martin-Pefia et The _ir_moyation antecedents be_hind t_he R&D Management
al. (2023) servitization—performance relationship

Does regional services development
Chen et al. e -
2 enhance manufacturing firm productivity?
(2023) : LD )
A manufacturing servitization perspective

International Review of
Economics & Finance

The impact of servitization on International Journal of

Zhang et al. R . Operations &
3 manufacturing firms’ market power: .
(2023a) o : . Production
Empirical evidence from China
Management
The impact of servitization on trade credit Internaltlonal Journal of
4 Wang et al. in manufacturing firms: A signaling theory Operations &
(2023b) . ' Production
perspective
Management
5 Guedes et al. Family business, servitization, and ;gfgg:slﬁglczlnd Social
(2022) performance: Evidence from Portugal 9

Change

Servitization and organizational resilience
6 Li et al. (2022) of manufacturing firms: Evidence from the
COVID-19 outbreak

International Journal of
Production Economics

Servitization and digitalization in

Martin-Pefa et Journal of Business &

7 al. (2020) manufacturing: The influence on firm Industrial Marketing
performance
Manufacturing practices and servitization: International Journal of
8 Qi et al. (2020) The role of mass customization and

. . T Production Economics
product innovation capabilities

Service providers and firm performance:

Benedettini and Journal of Service

9 Neely (2019) :jnvestigating the non-linear effect of Management
ependence
International Journal of
10 Valtakoski and Service capabilities and servitized SME Operations &
Witell (2018) performance: Contingency on firm age Production

Management

Service offerings

The second servitization measurement system emphasises firms’ service offerings and
captures the number and types of services provided by manufacturing firms (see Table 2).
This includes, for example, differentiating services based on whether they are basic,
intermediate or advanced services (Sousa and da Silveira, 2017, Li et al., 2023), or according
to orientation (product or customer) (Raddats and Kowalkowski, 2014). For example, Mathieu
(2001) classified services as those supporting products (SSP) and those supporting
customers (SSC). Baines and Lightfoot (2014) divided services into three service types, and
Benedettini et al. (2015, 2017) classified services into 12 types.

The existing literature measuring servitization based on service offerings lacks consensus on
how to define and classify services, as we can see from above. Even though these measures
provide important insights into the breadth and scope of services provided by firms, they face
significant challenges related to classification consistency and comparability (Baines et al.,
2009, Kowalkowski et al., 2017). Existing studies employ widely varying service typologies,
ranging from simple binary distinctions to highly granular classifications, often driven by
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context-specific research objectives rather than a shared theoretical foundation (Gebauer et
al., 2010; Rabetino et al., 2018). This heterogeneity limits comparability across studies and
complicates cumulative theory development. In addition, counting the number or types of
services offered does not necessarily capture the strategic importance, organisational
implications, or value-creation logic associated with those services. Firms may offer similar
service portfolios yet differ substantially in how services are integrated into their business
models or leveraged to deliver customer outcomes (Kowalkowski et al., 2017; Bigdeli et al.,
2018). As a result, service-offering—based measures risk overemphasising service presence
while underrepresenting servitization as an organisational and business model transformation.
These variations across studies make it challenging to compare different scenarios.

Table 2: Key papers measuring servitization based on firms’ service offerings

No. | Author Details Paper Title Journal
Zhang et al. Service breadth or depth? A customer Supply Chaln-
1 (2023b) erspective Management: An
persp International Journal
Servitization and performance: The . .
. . . Production, Planning &
2 Li et al. (2023) moderating effect of supply chain
. . Control
integration
Levefr.aglng dlgl.tallzatlon.and . Production Planning &
3 Yang et al. (2023) | servitization to improve financial
Control
performance
4 Karatzas et al. Risky business? Shareholder value International Journal of
(2022) effects of service provision Production Economics
When does servitization promote
. L :
5 Wei et al. (2022) product innovation? The'mo.deratmg Technovation
roles of product modularization and
organization formalization
6 Raddats et al. Creating value in servitization through | Industrial Marketing
(2022) digital service innovations Management
Vendrell-Herrero Infor'ma’gon technolog|es and pr(?duct- Journal of Business
7 service innovation: The moderating
et al. (2021) . Research
role of service R&D team structure
International Journal of
8 Sousa and da Advanced services and advantage: Operations &
Silveira (2020) An empirical investigation Production
Management
9 Huikkola et al. Firm boundaries in servitization: Industrial Marketing
(2020) Interplay and repositioning practices Management
. T International Journal of
Managing servitization in product :
10 Ayala et al companies: The moderating role of Operations &
(2019) panies. © 9 Production
service suppliers
Management

Business description

The third servitization measurement system focuses on how industrial firms publicly describe
their business, products, and services (See Table 3). This method encompasses analysing
how manufacturing firms represent their business activities and service orientation in their
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official communications, such as annual reports (Benedettini et al., 2017, Neely, 2008). The
focus is on textual analysis discerning the strategic emphasis on services. Keywords, phrases,
or discussions highlighting the firm’s commitment to servitization are particularly instructive
(Kharlamov and Parry, 2021) and could include references to service innovation, customer
solutions, or the integration of products and services (Wang et al., 2023a, Xiao et al., 2022,
Kohtamaki et al., 2021).

Relying on the firm-specific description of businesses, products, and services in annual
reports, etc., to distinguish between servitized and non-servitized firms brings many
challenges. Most of the studies using this measurement tool rely on qualitative content
analysis of the existence versus non-existence of service-related content and the frequency
of the occurrence of such information (Benedettini et al., 2017). While these studies focus on
service portfolios in the textual descriptions, this methodology does not focus on the
importance of different types of services and the length and breadth of services (Kharlamov
and Parry, 2021).

Text-based analyses typically rely on keyword frequency or qualitative interpretation, which
may reflect managerial rhetoric rather than actual service practices or value creation (Bowman
et al., 2013, Wickert et al., 2021). These measures do not attribute to product-related services
offered by manufacturing firms and, therefore, miss a critical aspect of outcomes as a result
of servitization (Wang et al., 2023a, Kohtamaki et al., 2021). In addition, differences in
disclosure practices, narrative styles, and reporting incentives across firms further challenge
the reliability and comparability of business-description—based measures (Short et al., 2010).
Consequently, these approaches may signal servitization intent without adequately capturing
its operational depth or value-based manifestations. This, then, raises questions as to the
validity of this measurement system. In addition, each study has adopted a different
methodology of text analysis, which further exposes the reliability of these measures.

Table 3: Key papers measuring servitization using firm-specific business description

No. | Author Details Paper Title Journal

Journal of Business
& Industrial
Marketing

What can satisfy customers in

1| Xiao etal. (2022) servitization? Service or goods innovation

The impact of servitization and digitization
Kharlamov and . L ,
2 on productivity and profitability of the firm:
Parry (2021) .
A systematic approach

Production Planning
& Control

The role of ambidextrous innovation in
: servitization: The non-linear relationship
Kohtamaki et al. e
3 (2021) between servitization and company SSRN
profitability and the moderating role of
ambidextrous innovation

. Worth the risk? The profit impact of
Korkeamaki et . .
4 outcome-based service offerings for
al. (2021) o
manufacturing firms

Journal of Business
Research

Data sources in the measurement of servitization

The above-mentioned three categories of meaurement systems largely corresponds to three
distinct data sources, namely archival financial data, survey data, and textual business
descriptions. However, there are some overlaps across categories, as certain studies combine
multiple data sources or measurement logics. For example, product-service revenue
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distribution could be measured using both financial data as well as survey data (Vaillant and
Lafuente, 2024, Dachs et al., 2014).

Understanding what data sources are usually used in studies provides a valuable context for
developing a unified system for measuring servitization. Data sources should be adaptable to
different methods and purposes. The 88 papers reviewed indicate that a wide variety of
primary and secondary data sources have been used in the literature for measuring
servitization (see Appendix A). Among the studies focusing on primary data sources, a few of
them rely on standard national surveys such as the International Manufacturing Strategy
Survey (Li et al., 2023), the Global Manufacturing Research Group (GMRS) (Qi et al., 2020)
and the European Manufacturing Survey (EMS) (Lay et al., 2010).

Secondary data sources are also widely used for measuring servitization. While UK-based
samples predominantly use the FAME database (Kharlamov and Parry, 2021), COMPUSTAT
is the most commonly used database for US-based samples (Benedettini and Neely, 2019).
Chinese studies frequently refer to the CSMAR and WIND databases (Zhang et al., 2023a,
Wang et al., 2023a, Suarez et al., 2013), while European research often draws data from
OSIRIS, Orbis, CIS2006, and BRN (Crozet and Milet, 2017, Valtakoski and Witell, 2018,
Korkeamaki et al., 2021). However, two main caveats exist with these databases. Firstly, the
definitions of services vary across these databases, which can lead to confirmation bias.
Secondly, despite the comprehensive data on public firms’ service sales, there is potential
selection bias due to the voluntary disclosure of service sales information.

Primary data sources in servitization studies often involve a variety of respondents. These
respondents include managers (Kohtamaki et al., 2013a, Abou-foul et al., 2021, Ayala et al.,
2019), key departmental executives (Rabetino et al., 2015, Belvedere et al., 2013), vice
presidents, directors, and CEOs (Baines and Lightfoot, 2014, Zhang et al., 2023b, Partanen
et al., 2017) of their respective departments and companies. However, these studies often
rely on data from a single respondent at the department or company level, which can raise
concerns about the breadth and representativeness of the data collected. Similarly, studies
employing standard national surveys, such as the International Manufacturing Strategy Survey
(IMSS) (Li et al., 2023, Sousa and da Silveira, 2020), GMRS (Qi et al., 2020), and EMS (Lay
etal., 2010, Dachs et al., 2014), also contribute to primary data in servitization research. These
surveys, conducted by global partners, typically depend on single respondents for data
collection. Yet, this single-respondent survey-based approach does not eliminate the risk of
common method bias and challenges the validity of the data collection technique.

3.1 Inconsistencies and challenges in extant measures of servitization

Inconsistencies across all three measurement approaches can be attributed to two key
challenges (Calabrese et al., 2019). The first pertains to the undefined nature of the term
‘extent of servitization’. This ambiguity complicates the quantitative assessment of measuring
servitization. Specifically, it is unclear whether the ‘extent’ should be measured by the share
of revenue generated from services or by the variety of services offered. The second challenge
lies in the operationalisation of the measurement variable. Evidence of this can be seen in the
myriad classification systems in place to quantify a firm’s service offering, as documented in
the existing literature (Benedettini et al., 2017, Rapaccini and Visintin, 2015, Ulaga and
Reinartz, 2011, Mathieu, 2001). Similarly, in the case of using the share of revenue from
services, it becomes unclear whether extant measures are measuring the servitization
outcome or the servitization itself. This level of heterogeneity inevitably impedes the ability of
researchers and practitioners to measure servitization.

In addition to the three measurement approaches, other financial indicators are also used to
measure the servitization. These include the allocation of investments towards service-related
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resources and capabilities, or the profit margin derived from service operations compared to
product sales, or the share of the revenue from services (Crozet and Milet, 2017, Zhang et al.,
2023a, Suarez et al., 2013). Other ratios are based on an evaluation of the provider’s
purchases to the provider’s cost of goods sold (Benedettini and Neely, 2019). Similar ratios
appear in the literature on business model innovation, for example, Wannakrairoj and Velu
(2021), to evaluate a change in the net asset turnover ratio (NATO).

A wide-ranging limitation in all three established measurement systems is is a reliance on all
those involved in servitization (be it researchers or practitioners) having the same
understanding and usage of terms. We have discussed our definition of servitization above.
However, other definitions can vary too. ‘Product’ can be understood differently, for example;
these days it is mostly (but not always) defined as ‘something that will hurt if it lands on your
foot (Vargo and Lusch, 2004). Similarly, some scholars define servitization in terms of the risks
apportioned to the provider on behalf of the customer. Nordin et al. (2011) argued that the
transition from products to services presents unique risk implications for manufacturers, as it
encompasses the provision of services with varied risk profiles. Emphasising this shift,
Karatzas et al. (2022) underlined the importance of risk transfer in the progression from simple
to complex services. They advocated for categorising services based on their distinct risk
profiles, acknowledging the varying degrees of risk associated with different service types.
Although such a measurement system can be resource-intensive to administer, when a firm
is heavily engaged in servitization, this can provide a rich and detailed description.

A final limitation of existing systems in measuring servitization is that they target the change
in the relationship between the provider and customer from the perspective of the provider;
for example, studying the extent to which the provider is increasingly bundling products and
services in its offering to the customer. The studies that look at servitization from a supply
perspective are rare; for example, literature hardly explores the extent to which the customer
increasingly acquires bundles of products and services. These issues place a further
challenge to a valid measurement system for servitization, as it must be applicable from both
customer and provider perspectives and capable of capturing both products and services
offerings.

While each of the above measurement approaches exhibits limitations when applied in
isolation, they also offer valuable and complementary insights into different aspects of
servitization. Revenue-based measures provide a pragmatic indication of firms’ financial
exposure to services; service-offering measures capture the breadth and nature of service
portfolios; and business-description—-based measures reveal strategic orientation towards
services (Fang et al., 2008, Baines et al., 2009, Li et al., 2005). Rather than discarding these
approaches, this study integrates their respective strengths within a sequential measurement
logic. The proposed three-test approach (Tests 1-3) is deliberately designed so that the
limitations of one measure are mitigated by the insights generated in subsequent tests. This
staged and interconnected structure aligns with prior calls to move beyond single-proxy
measures of servitization (Rabetino et al., 2018, Bigdeli et al., 2018) and enables a more
robust and theoretically consistent assessment of servitization as a business model and
organisational transformation.

4. DEVELOPMENT OF THE SERVITIZATION MEASUREMENT SYSTEM

Our review of existing measurement systems for servitization established the following
insights: (i) that three popular measurement systems exist, (i) these tend to be used
independently (but are sometimes used in combination), (iii) each approach, when used
independently, has greater limitations in terms of validity and reliability compared to when they
are used in combination and (iv) the most reliable are resource intensive to apply and only
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useful for some firms. These tests do, however, provide a basis for creating a new servitization
measurement system.

In line with our conceptual definition of servitization as a business model transformation toward
delivering customer outcomes (Oliva and Kallenberg, 2003, Baines et al., 2017), the proposed
instrument is designed to capture servitization intensity, rather than servitization adoption
alone. Servitization intensity is conceptualised as a multidimensional construct reflecting (i)
the extent to which firms engage in service activities, (ii) the breadth and depth of those service
offerings, and (iii) the degree of responsibility assumed by the provider for delivering customer
outcomes (Kowalkowski et al., 2017, Rabetino et al., 2018). While revenue splits provide an
initial indication of service engagement, they do not, on their own, capture outcome orientation
or business model change (Kastalli and Van Looy, 2013). The proposed measurement
therefore combines revenue-based information with subsequent tests that progressively
capture service footprint and outcome responsibility.

To improve conceptual clarity, we distinguish between servitization adoption, servitization
intensity, and outcome orientation, which are related but not equivalent constructs.
Servitization adoption refers to whether firms offer services at all, whereas servitization
intensity captures the degree and nature of firms’ engagement with services (Fang et al., 2008,
Baines et al., 2009). Outcome orientation refers specifically to the extent to which firms
assume responsibility for delivering customer outcomes rather than supporting product use
(Oliva and Kallenberg, 2003, Sjodin et al., 2020). The conceptual mapping (Table 4) illustrates
how the proposed measurement advances beyond single-proxy approaches by distinguishing
between different dimensions of servitization through a structured sequence of tests.

Table 4: Conceptual mapping of servitization dimensions and measurement tests

Conceptual Conceptual meaning What is Measurement test
dimension distinguished
Servitization | Whether a firm engages in Revenue from Test 1
adoption services at all products vs.
services
Servitization How services are used Services supporting Test 2
intensity within the business model products vs.
services supporting
customers
Breadth and How firms structure and Revenue from Test 3
intensity of monetise different service- differing service-
servitization based customer value based customer
propositions value propositions

Using the insights gained from the literature, we propose that there are three plausible tests
for servitization (Figure 2). Across all these tests, servitization is evaluated in terms of revenue.
Although there are limitations with this, in practice, this is a pragmatic way to deal with
servitization in an industrial setting.

These tests are:

Test 1: Distinguishing between revenue from products and services: By quantifying this
revenue split, this test provides an initial indication as to whether a firm might exhibit any form
of servitization.
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Test 2: Distinguishing between revenue from groups of services supporting products
and groups of services supporting customers: By quantifying this revenue split this test
provides an indication of the general form and intensity of servitization.

Test 3: Distinguishing between revenue from differing services-based customer value
propositions: By quantifying this revenue split this test reveals the breadth and intensity of
servitization.

7

CUSTOMER PLATFORM CAPABILITY

What is the percentage of revenue earned by
ensuring users gain the desired outcomes from
business platforms, such as services based on a
business platform outcome, uptime, availability,
capability or performance?

CUSTOMER PROCESS CAPABILITY

What is the percentage of revenue earned by
ensuring users gain the desired outcomes from
business processes, such as services based on
a business process outcome, uptime, availability,

capability or performance?

CUSTOMER ASSET CAPABILITY

What is the percentage of revenue earned by
ensuring users gain the desired outcomes from
products, such as services, based on a machine’s
outcome, uptime, availability, capability or
performance?

PERFORMANCE ADVISORY

What is the percentage of revenue earned by
helping users gain more value from products like
condition monitoring, helpdesk, training, and
consulting services?

ASSURED MAINTENANCE

What is the percentage of revenue earned by
selling product components, such as spare parts
and consumables?

SERVICES SUPPORTING PRODUCTS

REPAIR
What is the percentage of revenue earned What is the percentage of revenue
from services supporting products? earned through products?

SPARE PARTS

Increasing richness or accurate description of servitization

‘What is the percentage of revenue earned by
selling product components, such as spare parts
and consumables?

PRODUCTS PRODUCTS PRODUCTS
What is the percentage of revenue What is the percentage of revenue What is the percentage of revenue
earned through products? earned through products? earned through products?
TEST1 TEST 2 TEST 3

Increasing complexity for respondents or reducing chances of completion

Figure 2: Three tests for measuring servitization and related questions with
interdependencies and alignment of questions

The questions or discussion points for Tests 1 and 2 are not complex and commonly occur in
the literature. This is not the case for Tests 3, however, as there are a wide variety of ways
with which service offerings can be classified. Therefore, to make sure that the people
associated with measurement exercise understood the tests (irrespective of what approach
we adopt to administer the test), we shall include relatable examples. Such examples and
descriptive vignette-based questions are commonly used in operations management research
to convey to respondents about the scripted information about specific levels of factors of
interest that are hypothesised (Rungtusanatham et al., 2011, Flynn et al., 1990).
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Earlier in this paper, we examined different types of service offerings, each with its merits,
limitations, and following in the research community. To provide a rational classification, we
have chosen to root our distinction in the mainstream literature on business model innovation
and provide a theory-informed distinction. This literature is particularly useful in distinguishing
between value creation, delivery, and capture (Bigdeli et al., 2018). This means that the
literature separates the offering to the customer from how that offering is delivered, and how
value is captured from this. This draws us to focus on defining differing service-based
customer value propositions.

The proposed measurement system is designed as a conceptually ordered sequence of tests
rather than a set of independent measures. Each test captures a distinct but related dimension
of servitization, with subsequent tests building on the insights generated by earlier ones. This
sequencing reflects the progression from basic service activity to increasingly complex
service-based customer value propositions and associated provider responsibilities.

While these tests are useful, they will vary in their appropriateness from one firm to the next.
It would, for example, be entirely fruitless to attempt to apply Test 3 in an organisation which
only produces products. The tests need to be arranged in a sequence as illustrated in Figure
2. The figure arranges the tests along the X-axis in order of their increasing complexity and
effort to compete, and the Y-axis indicates progressively higher levels of validity and a deeper
understanding of servitization.

The layout suggests a ‘process’ for sequencing the application of these tests to give the best
chance of capturing results. Every attempt to measure servitization should commence with
Test 1, and only where there is some revenue from services as well as products should Test
2 be enacted. Then, Test 3 is only worthwhile where there is clearly a range of services being
offered; in other words, if a firm is only gaining services from spare-part sales then it is unlikely
that executing Test 3 will be worthwhile or indeed completed by the interviewee. While TEST
2 distinguishes between services supporting products and services supporting customers, it
does not capture differences in how firms structure and monetise distinct service-based
customer value propositions. To address this limitation, TEST 3 further differentiates service
revenues across base, intermediate, and advanced services. Arranging the tests in this way
avoids asking overly complex and frankly irrelevant questions to a practitioner whose firm
exhibits very little evidence of servitization.

The development of TEST 3 is informed by servitization and business model innovation
literature that distinguishes between value creation, value delivery, and value capture (Teece,
2010; Osterwalder and Pigneur, 2010), as well as by frameworks such as the servitization
staircase (Baines et al., 2024) that highlight increasing levels of provider responsibility and
risk transfer across service types (Oliva and Kallenberg, 2003, Baines et al., 2009,
Kowalkowski et al., 2017). Accordingly, TEST 3 distinguishes between revenue from base,
intermediate, and advanced services to capture differences in service-based customer value
propositions.

There is, though, a further advantage of arranging the tests in this way. It allows for the results
gained from one test to be compared to those from others. For instance, the revenue earned
from services in general (Test 1) should equal that of both services supporting the product
and services supporting the customer (Test 2). Cross comparing and, if necessary, adjusting
the revenue proportions associated with each helps to build a much more reliable picture of
the extent of servitization.

The sequential and interconnected nature of these stages is crucial, as it enhances the overall
validity and robustness of the servitization assessment method. The reliability of each
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measure significantly improves when used in combination with others. This integrated
approach ensures that the results from one stage reinforce and validate those from the
subsequent stages, creating a cohesive and robust assessment. For instance, the revenue
split analysis in the first stage sets the foundation, which is then enriched by the nuanced
understanding of services in the second stage. Each stage builds upon the previous one,
providing a comprehensive and validated view of a firm’s servitization journey. This stacking
of measures enhances the accuracy of each stage and ensures a holistic and reliable overall
assessment of servitization within a firm. In the following section, we pilot this measurement
system to test and demonstrate this in action.

4.1 Pre-pilot test

Prior to piloting the final servitization measurement approach, we conducted a pre-pilot test
with senior executives from industrial firms to assess the content and construct validity of the
proposed measurement system. The primary objective of this pre-pilot study was to evaluate
whether the measurement approach adequately captured the concept of servitization and
whether the items were clearly interpretable by practitioners.

Specifically, we organised a joint workshop involving executives from ten industrial firms
known to operate at differing levels of servitization maturity (See Appendix B for sample
demographics). All participating executives held senior roles and were directly involved in the
design or implementation of servitization initiatives within their respective business units.
During the workshop, participants were guided through the proposed measurement approach
and asked to reflect on its clarity, relevance, and feasibility.

When discussing product—service revenue distribution, although most executives indicated
that they were familiar with their firms’ revenue structures, many found it difficult to clearly
distinguish revenues generated as part of a deliberate servitization strategy from revenues
associated with ad hoc or traditional service offerings. This challenge aligns with prior literature
suggesting that revenue-based measures may oversimplify servitization and blur strategic
intent, thereby reinforcing the need for more robust proxies of servitization (Burton et al., 2017,
Han et al., 2013).

Similarly, when evaluating the service offering—based questions, only 60% of respondents
were able to answer all items, while the remaining 40% provided partial responses. Executives
who completed all items typically represented firms that had progressed further along their
servitization journey, whereas partial responses were more common among firms at earlier
stages. This observation is consistent with prior research indicating that firms’ understanding
and articulation of their service offerings tend to improve as servitization advances (Martinez
et al., 2017, Rapaccini et al., 2023).

Following the workshop, we systematically collected feedback from participants to refine the
measurement system. The executives broadly agreed that the proposed three-test approach
offered an appropriate and meaningful assessment of servitization, thereby supporting its
content validity. However, they also recommended simplifying the measurement process by
refining the structure and wording of specific items, particularly those capturing provider
responsibilities that inform firm activities across base, intermediate, and advanced services.
In particular, questions relating to provider responsibilities posed comprehension challenges
for respondents. In response to this feedback, we revised the questionnaire by incorporating
clearer, formal definitions of base, intermediate, and advanced services.

4.2 Pilot test
Insights from the pre-pilot phase directly informed the refinement of the survey instrument prior
to the pilot and final data collection. Specifically, feedback highlighted ambiguity in the wording
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of service categories and difficulties in consistently allocating revenues across overlapping
services. In response, we revised the structure of the questionnaire by simplifying question
wording, clarifying service definitions, and introducing illustrative examples to support revenue
allocation across base, intermediate, and advanced service categories. These revisions were
incorporated into the pilot survey and subsequently retained in the final instrument, as pilot
respondents reported no further comprehension or completion issues.

Building on the above inputs, we refined our measurement approach and conducted a pilot
study with another set of ten executives from ten different firms. We arranged individual
meetings with a small group of senior executives from each of these ten firms. Each session
lasted around one hour. In this step, we focused on the service provision and revenue split in
firms based on their provision of different services — advanced, intermediate, or base
(integrating Tests 1, 2, and 3). To begin with, our administrator provided an explanation of
advanced, intermediate, and base services and captured the revenue split across these
services. Contrary to what we experienced in pre-pilot test, all the respondents could answer
the questions on service provisions and revenue share. No material ambiguity was reported
during the pilot or final survey stages, indicating that the revised instrument provided sufficient
clarity for consistent interpretation across respondents. These numbers helped us to plot the
firms’ relative positions in the servitization staircase model and this indicated the extant of
servitization in the firm. This exercise validated our measurement approach.

This interview-based approach relied on our administrator's explanation and examples of
services — base, (focused on delivering the product and spare parts to customers)
intermediate (focused on maintaining product condition, such as periodic maintenance,
repairs, and overhauls) and advanced (focused on delivering customer-centric outcomes,
such as mobility, power, or equipment uptime, often through performance- or outcome-based
contracts). However, the feedback from executives suggested that to conduct a survey
(different to interview) that could explain this revenue split (as well as service provision details),
we have to modify the wordings and questions. The feedback from this pilot test suggested
us to present examples of different service offerings to help respondents better understand
the scope and content of base, intermediate and advanced services rather than definitions.
This made it easy for the executives to differentiate between types of services and provide
revenue splits accordingly. This ensured that the instrument captured the intended constructs
precisely. These insights informed minor revisions to the wording and sequencing of items,
thereby strengthening the construct validity of the final measurement approach without altering
its underlying conceptual logic.

Therefore, with the validation we had on the content with our pilot test (content validity), we
developed a survey questionnaire (Appendix C) aligning with the interview protocol and using
the feedback we received.

5. SURVEY AND VALIDATION OF SERVITIZATION INTENSITY MEASURE

Following the development of the questionnaire-based survey, we collected data from UK-
based firms using two modes: computer-assisted telephone interviews (CATI) and an online
survey, both targeting senior-level respondents. The sampling frame was derived from the
Inter-Departmental Business Register (IDBR), focusing on 17 manufacturing and service-
intensive sectors likely to exhibit servitization activity. From an initial list of 22,845 firms, we
obtained contact details for 13,336 of them through our data partner and used stratified
sampling to select firms with demonstrable servitization engagement. We screened out firms
reporting no engagement in service provision. Subsequently, after removing duplicates, invalid
entries, and low-quality responses from the initial pool of 785, we obtained 701 usable
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responses. Specifically, we gathered 133 responses (19%) via CATI and 568 responses
(81%) via the online survey.

The sampling frame for this study focuses on UK-based manufacturing firms that report some
degree of service provision. Firms reporting no service activity were excluded to ensure that
the measurement captures variation in servitization intensity among engaged firms, rather
than a binary distinction between manufacturers with and without services. This design choice
has implications for the observed distribution of servitization intensity, as the exclusion of zero-
service firms reduces mass at the lower bound of the scale. In a fully mixed sample including
firms with no service provision, we would expect a more left-skewed distribution with a
concentration at zero, while preserving the relative ordering and interpretive logic of
servitization intensity among service-active firms. Importantly, the proposed measurement
remains applicable in such settings, with zero-service firms naturally scoring at the lower
bound of the index.

We operationalised servitization intensity through a two-stage approach in our survey
combining firms’ service adoption levels with the revenue share attributed to services. We
define servitization intensity as the weighted share of a firm’s revenue that comes from
services, giving more importance to advanced services than basic and intermediate services.
Consistent with the servitization staircase model (Baines et al., 2009, Oliva and Kallenberg,
2003, Kohtamaki and Helo, 2015), and as we mentioned earlier, firms can be categorised into
three service maturity levels: base services (e.g., product spare parts), intermediate services
(e.g., product break/fix, assured maintenance), and advanced services (e.g., outcome-based
contracts). Service adoption was recorded using binary indicators derived from survey
responses, while the proportion of revenue attributable to each service category was
calculated based on firm-reported financial breakdowns (Neely, 2008). This method enabled
a fine-grained, revenue-weighted evaluation of service activities, addressing limitations
associated with binary classifications of servitization status (Baines et al., 2009, Kowalkowski
et al., 2017).

We developed three composite indices using alternative plausible weights to synthesise the
survey data into an interpretable servitization intensity measure. The rationale for the
weighting is that services are not equally important in terms of their strategic and competitive
advantages for a firm. These advantages can include product differentiation, market power,
innovation inputs, and customer relations. For instance, a base service, such as a spare part,
may not provide a strong competitive advantage compared with advanced services, such as
predictive maintenance, even though the firm derives the same revenue share from both.
Hence, the strategic value of some services is more important to the firm than that of others,
and we reflect this by assigning different weights to different categories of services when
constructing our index.

In the first two indices, we introduced two sets of alternate plausible weights for robustness
check, maintaining the same ordinal structure while reducing the relative dispersion between
service categories. The first index (Servitization Intensity 1) applied weights — 0.2 for base,
0.3 for intermediate, and 0.5 for advanced services — reflecting the increasing strategic
complexity and revenue significance associated with higher levels of servitization. The second
index (Servitization Intensity 2) normalised these weights (0.2333, 0.3333, and 0.4333,
respectively) to ensure proportional contributions while preserving the ordinal importance of
service categories. Additionally, we conducted a sensitivity check (Servitization Intensity 3)
with equal weights for basic, intermediate and advanced services (0.33, 0.33 and 0.33
respectively). Altogether, these three measures allow us to assess whether the index is
sensitive to moderate changes in weighting assumptions without altering the underlying
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conceptual logic. It is to be noted that we use three weighting schemes to demonstrate the
stability and robustness of the servitization intensity index, rather than to claim a single optimal
weighting structure.

5.1 Survey results

Our results of servitization intensity measures show the validity of the proposed measurement
system. While the descriptive statistics revealed substantial heterogeneity in both service
adoption rates and service-derived revenue shares, the intensity measures with two different
sets of weights revealed almost similar values, indicating the robustness and generalisability
of our measurement approach (Table 5).

All three servitization intensity indices demonstrate comparable range and distribution,
supporting the robustness of the measurement model. As shown in Figure 3, Servitization
intensity 1 values range from 0 to 38.4, Servitization intensity 2 spans from 0 to 33.86, and
Servitization intensity 3 spans from 0 to 33.33. The indices also exhibit nearly identical mean
values (M; = 10.11; M, = 10.37; M3 = 10.59) and standard deviations (SD, = 7.24; SD, = 7.24,
SDs; = 7.16), suggesting that despite the use of different weighting schemes, all three indices
capture comparable underlying variation in firm-level servitization intensity. This consistency
is indicative of internal robustness and supports the convergent validity of the measurement
approach (Flynn et al., 1990).

The broad heterogeneity in index values across the 701 firms signals meaningful variation in
servitization practices, consistent with prior findings that servitization adoption is contingent
on sectoral and strategic factors (Baines et al., 2009, Kohtamaki et al., 2015). The
distributional similarity across two independently weighted constructs indicates the strength
and reliability of the index design, and aligns with established practices in operations research
where alternative specifications of multi-indicator constructs are used to assess robustness
(Ward et al., 1998, Peng et al., 2008). The additional sensitivity check with equal weights show
similar distribution pattern with comparable mean and range. Although this equal-weight
specification does not align with the conceptual assumption that advanced services represent
higher servitization intensity than base or intermediate services, the observed similarity in
distributional properties further demonstrates the sensitivity of the measurement approach.
Taken together, these results provide strong empirical support for the validity of our approach
to quantifying servitization intensity and justify its application in subsequent analyses and
future research.

Table 5: Servitization intensity measures
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Component | Description Formula or Mean Std. Min | Max
Definition Dev.

Base Basic after- 1 if any one of base | 0.986 0.115 0 1
services sales and services are offered;

product- 0 otherwise

attached

services
Intermediate | Value-added 1 if any one of 0.775 0.418 0 1
services service intermediate services

offerings (e.g., | are offered; 0

consulting, otherwise

optimisation)
Advanced Outcome- 1 if any one of 0.776 0.418 0 1
services based advanced services

solutions and
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full-service are offered; 0
models otherwise
Service Percentage [Service 35.80% | 21.03% | 0% | 100%
revenue revenue from revenue/(Product
share services revenue + Service
revenue)] x 100
Servitization | Weighted 0.2 x Revenue share | 10.11 7.24 0 38.40
intensity 1 index based from base services +
on service 0.3 x Revenue share
revenue from intermediate
shares services + 0.5 x
Revenue share from
advanced services
Servitization | Normalised 0.2333 x Revenue 10.37 7.24 0 33.86
intensity 2 proportional share from base
weights services + 0.3333 x
Revenue share from
intermediate services
+ 0.4333 x Revenue
share from advanced
services
Servitization | Sensitivity 0.33 x Revenue 10.59 7.16 0 33.33
intensity 3 check with share from base
equal weights | services + 0.33 x
Revenue share from
intermediate services
+ 0.33 x Revenue
share from advanced
services
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Figure 3: Servitization intensity measures

5.2 Interpreting servitization intensity measure

Our concept of servitization intensity captures how far a firm has progressed from product-
based operations to outcome-based service models. Servitization intensity is not only a
quantitative indicator but also a diagnostic construct that reveals the strategic positioning of a
firm along its servitization journey. It combines two dimensions - the proportion of total revenue
derived from services and the relative sophistication of these services - to create a single,
weighted score that reflects both scale and maturity.

Higher servitization intensity typically indicates that a firm has transitioned beyond basic
product-attached services toward more complex, customer-oriented solutions. Firms with
elevated intensity scores often exhibit stronger customer relationships, stable recurring
revenue streams, and enhanced differentiation, but they also assume greater responsibility
and risk in assuring customer outcomes. In contrast, firms with low servitization intensity
remain product-centric, with limited service diversification and a transactional revenue base.

Figure 4 illustrates how servitization intensity increases as firms ascend the service staircase,
a conceptual model linking the progression from base services (e.g., repairs, spare parts) to
intermediate services (e.g., maintenance contracts, advisory) and advanced services (e.g.,
outcome-based contracts and performance guarantees). Each stage represents a higher level
of customer integration and business model transformation, offering both opportunities and
challenges for providers.

High
r 3
Custor.n~er We guarantee the outcomes of a business platform
platform capability
o
<
| Customer | \ye guarantee the outcomes of business processes
8 process capability

Customer
asset capability

----- B R

We guarantee the outcomes from products
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break / fix f We restore the condition of products

Product
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Servitization Intensity Score

(We supply spare parts for products

Product (We supply products

Figure 4: The Service Staircase Model illustrating increasing servitization intensity from
product-based offerings to advanced outcome-based services.

6. CONTRIBUTIONS

6.1 Theoretical contributions

We contribute to the servitization literature by offering a novel, validated, and multidimensional
measurement approach that addresses longstanding limitations around construct validity,
reliability, and comparability (Baines et al., 2017, Raddats et al., 2019). We make four key
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contributions to the servitization and business model innovation literature by addressing
critical gaps in how servitization is measured and understood.

First, we address the absence of a holistic and universally accepted framework in servitization
research and contribute to the development of a robust and reliable measurement system.
Prior studies often rely on singular, unidimensional proxies, such as service revenue or binary
categorisations — which offer limited construct validity and lack reliability when applied across
contexts (Baines et al., 2017, Rabetino et al., 2018). Our three-test system responds to this
by offering a multidimensional, empirically validated approach that captures both structural
and financial indicators of servitization intensity. This enhances the rigour and replicability of
future research, while enabling consistent benchmarking across firms and industries.

Second, we address the conceptual and operational ambiguity surrounding the measurement
of servitization extent. Existing approaches often employ vague or inconsistent scales that
hinder meaningful comparisons and theoretical advancement (Raddats et al., 2019,
Kohtamaki et al., 2020). Our measurement approach systematically differentiates between
types of services, and value propositions, and provides a clearer and more actionable
definition of servitization intensity. This precision enables a more effective empirical analysis
of the relationship between servitization and firm outcomes, supporting the development of
mid-range theory. Furthermore, our empirical validation, based on survey data, illustrates how
changes in customer value propositions and revenue models can be systematically
operationalised (Foss and Saebi, 2017), offering a practical foundation for future empirical
research. This contribution is particularly significant for advancing business model innovation
theory by providing measurable constructs that link servitization to firm-level outcomes.

Third, our concept of servitization intensity is a more objective and customer-oriented
understanding of servitization by moving beyond subjective, provider-centric interpretations.
Much of the existing literature relies on managerial perceptions or internal classifications of
service strategies, which can introduce bias and overlook how value is actually delivered to
customers (Sousa and da Silveira, 2017). Our approach shifts focus towards indicators based
on revenue allocation across service categories, including customer value propositions and
levels of responsibility assumed by the provider. This enables a more balanced and theory-
informed perspective on servitization, aligned with business model innovation and the co-
creation of value in industrial settings.

Fourth, while our three-test approach offers a comprehensive framework for measuring
servitization, another measure to assess differing responsibilities taken by the service provider
on behalf of the customer presents a promising avenue for future research. Unlike Tests 1-3,
which focus on service types, revenue sources, and customer value propositions, another
Test to evaluate the degree of responsibility assumed by providers — an inherently more
abstract and cognitively demanding construct — focusing on different customer value
propositions and revenue associated with each responsibilities would provide a customer
centric approach to measuring servitization. Therefore, in addition to our empirically validated
three tests, we propose another test:

Test 4: Distinguishing between revenue from differing responsibilities taken by the
service provider on behalf of the customer: By quantifying this revenue split this test
reveals a granular and flexible indication of the breadth and intensity of servitization.

Although grounded in established frameworks (e.g., the services staircase and business
model innovation literature), the complexity of this test poses challenges in a survey-based
data collection, including increased ambiguity and response fatigue during pilot testing.
Therefore, our final proposed measurement approach is shown in Figure 5.
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CUSTOMER PLATFORM CAPABILITY

What is the percentage of revenue earned by
ensuring users gain the desired outcomes from
.wusiness platforms, such as services based on a
business platform outcome, uptime, availability,
capability or performance?

RESPONSIBILITY FOR GUARANTEEING
QUTCOMES OF BUSINESS PLATFORM

What is the percentage of revenue earned from the
firm's responsibility to assure business outcomes
from a business function (for example, contractual
agreement to assure financial or other operational

performances from one specific business unit)?

CUSTOMER PROCESS CAPABILITY

What is the percentage of revenue eamed by
ensuring users gain the desired outcomes from
business processes, such as services hased on
a business process outcome, uptime, availa.ility,

capability or performance?

RESPONSIBILITY FOR GUARANTEEING
QUTCOMES OF BUSINESS PROCESSES
What is the percentage of revenue earned from the
firm's responsibility to assure business outcomes of
business processes (for example, contractual
agreement to assure financial or other operational
performances from improved business models)?

CUSTOMER ASSET CAPABILITY

What is the percentage of revenue earned by
ensuring users gain the desired outcomes from
products, such as services, based on a machine’s
outcome, uptime, availability, capability or
performance?

RESPONSIBILITY FOR GUARANTEEING
OUTCOMES FROM PRODUCTS
What is the percentage of revenue earned from the
firm's responsibility to assure business outcomes from
products (for example, contractual agreement to assure
financial or other operational performances from
products)?

PERFORMANCE ADVISORY

What is the percentage of revenue earned by
helping users gain more value from products like
condition monitoring, helpdesk, training, and
consulting services?

RESPONSIBILITY TO ADD MORE VALUE

What is the percentage of revenue earned from the
firm’s responsibility to guide capturing more value
from products (for example, contractual agreement to
train employees or provide accessories to help firm
utilise the product to its maximum)?

SERVICES SUPPORTING PRODUCTS

What is the percentage of revenue eamed
from services supporting products?

Increasing richness or accurate description of servitization

ASSURED MAINTENANCE

What is the percentage of revenue earned by
selling product components, such as spare parts
and consumables?

RESPONSIBLITY TO ASSURE MAINTENANCE

What is the percentage of revenue earned from the
firm’s responsibility to restore the condition of products
(for example, contractual agreement to restore product

to its original state)?

REPAIR

What is the percentage of revenue
earned through products?

RESPONSIBILITY TO RESTORE CONDITION

What is the percentage of revenue earned from the
firm’s responsibility to assure performance in
restoring the condition of products (for example,
contractual agreement to restore product conditions
to ensure maximum output)? =

SPARE PARTS

What is the percentage of revenue earned by
selling product components, such as spare paris
and consumables?

RESPONSIBLITY FOR
SPARE PARTS
What is the percentage of revenue earned from the
firm’s responsibility to supply spare parts for products
(for example, contractual agreement to supply
machinery or related spare parts as and when
required)?

PRODUCTS PRODUCTS

What is the percentage of revenue
eamed through products?

What is the percentage of revenue
eamned through products?

PRODUCTS

What is the percentage of revenue
eamed through products?

RESPONSIBILITY FOR PRODUCT SUPPLY

What is the percentage of revenue eamed from the
firm’s responsibility to assure business outcomes of
business processes (for example, contractual agreement
to assure financial or other operational performances
from improved business models)?

TEST1 TEST 2

TEST 3

TESTA4

Increasing complexity for respondents or reducing chances of completion

Figure 5: Four tests for measuring servitization and related questions with interdependencies and alignment of questions
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Test 4 captures variation in providers’ responsibility for delivering customer outcomes, rather
than treating servitization as a uniform shift towards services. Provider responsibility refers to
the extent to which firms assume responsibility for service performance, operational continuity,
and outcome achievement, including the associated risks and coordination requirements
(Oliva and Kallenberg, 2003; Kowalkowski et al., 2017). By distinguishing between service
offerings that primarily support product use and those that commit the provider to delivering
specified customer outcomes, the proposed measurement captures meaningful differences in
the depth and nature of servitization (Visnjic et al., 2019; Baines et al., 2017).

Importantly, this measurement enables more precise empirical examination of servitization
through a dynamic capabilities lens. Higher levels of provider responsibility imply greater
requirements for firms to integrate, reconfigure, and redeploy resources across organisational
boundaries, including operational processes, digital infrastructures, and customer-relational
capabilities (Kowalkowski et al., 2015, Bigdeli et al., 2018). By operationalising servitization
as a progression in outcome responsibility rather than merely service intensity, the measure
supports empirical research on how firms develop and leverage dynamic capabilities to
reconfigure resources and sustain competitive advantage through servitization (Teece, 2007).
This provides a clearer theoretical bridge between servitization measurement and capability-
based perspectives, addressing a key limitation of prior empirical work.

6.2 Practical contributions

Our findings provide significant practical contributions. In a practical context, our measurement
approach can provide more detailed insights into the composition of firms’ service portfolios,
and a better understanding of the relative advantages of different service types under varying
circumstances. Most importantly, this is expected to yield significant environmental and social
benefits (Menon et al., 2024, Parida et al., 2019, Kazakova and Lee, 2022). Additionally, the
servitization measurement index would enable executives of leading firms to benchmark the
degree of servitization across business divisions, firms, regions, and value networks. This
could enhance their comprehension, adoption and leverage of servitization-related business
outcomes, as discussed by Baines et al. (2009). For instance, this approach could enable the
assessment of the extent of servitization adoption among firms in the UK, and allow for
comparative analysis with firms in France, Germany, Italy, and other countries (similarly
among sectors, networks, and such). Consequently, the widespread adoption of our approach
to servitization measurement could serve as a basis for policymakers, aiding in a
comprehensive understanding of servitization nuances in key sectors crucial to the prosperity
of local and global economies, as highlighted by the European et al. (2018).

For managers, servitization intensity measure is both a benchmarking and developmental tool.
Increasing servitization intensity can be achieved through two primary levers: shifting a greater
share of revenue from products to services, and advancing the service offering by moving
higher up the staircase towards advanced services. Since the index is revenue-weighted,
small adjustments can have notable effects, for instance, a 2—-3% shift of total revenue from
products to services or introducing a modest proportion of advanced service offerings can
increase the intensity score by one point. Firms can therefore progress by expanding
maintenance and optimisation contracts, integrating remote monitoring, or developing
outcome-based offerings such as uptime or performance guarantees.

7. LIMITATIONS AND FUTURE RESEARCH

Although the empirical analysis is based on UK manufacturing firms, the proposed
measurement is designed to be scalable across national contexts and industrial sectors. While
institutional environments, market maturity, and regulatory conditions may influence the
composition and prevalence of service offerings, the underlying measurement logic
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(distinguishing between base, intermediate, and advanced services based on increasing
outcome responsibility) remains conceptually generalisable. Future research can adapt
service classifications and different weighting schemes to reflect country- or sector-specific
characteristics while retaining the sequential structure of the measurement, thereby enabling
comparative studies and broader benchmarking applications.

More broadly, our survey reflects a deliberate trade-off between theoretical rigour and practical
applicability. While the four-test approach that integrates differing responsibilities taken by the
service provider offers a conceptually robust and comprehensive system for measuring
servitization, its full implementation at scale is resource-intensive and may not be feasible for
all firms or research settings. As such, we recommend a pragmatic approach — adopting the
tests selectively, depending on methodology, data availability, and implementation
constraints. Future studies could explore alternative methods — such as interviews, case
studies, or digital trace data — to refine and validate Test 4, thereby enhancing the granularity
and depth of servitization measurement.
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10. APPENDIX A: Research articles and their data sources

SERVICE OFFERINGS

Data Collection

Data Collection

Data Source Method Technique Region Sample Size
International Self-
Manufacturing administered IMSS Partners* 414-586
Strategy Survey | questionnaire
European Self-
Manufacturing administered Europe 3,376
Survey questionnaire
Firm Structured France, China, Europe, | .,
respondents interview Global**
|ndependent Semi- Sweden, UK, Finland,
surveys structured Europe, Germany, | 3-84
interview Global**
Self- UK, Finland, Brazil,
administered ltaly, Korea, ~China, 8-37
uestionnaire Europe, USA,
q Germany, Global**
Company Document x
websites review Global !
OSIRIS Global**
Company annual Document
) 1291 4
reports COMPUSTAT review USA 9-10,63

*Sample size provides minimum and maximum numbers used for a specific data collection method.
**Global includes data from developed countries.

PRODUCT-SERVICE ORIENTATION

. Data
Data Source Data  Collection Collection Region Sample Size*
Method .
Technique
i i FAME UK
Financial Database_ 30-44,324
statements INFORMA D&B interrogation Portugal
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Australia, Ireland,
United States, China,

GMR Croatia, Hungary, India,
Poland, Taiwan,
Vietnam

COMPUSTAT USA

China stock

market &

accounting China

research

database

OSIRIS Developed countries

World Input - :

Output Database China

ORBIS Finland

Mergent USA

CI1S2006 Norway

European

Manufacturing Europe

Survey

Bénéfice Reéels
France

Normaux

*Sample size provides minimum and maximum numbers used for a specific data collection method.

BUSINESS DESCRIPTIONS

Data Collection Data
Data Source Collection Region Sample Size***
Method :
Technique
COMPUSTAT USA
OSIRIS Global**
Comany e
1 O?( China stock market & | extractions
accounting research China
database
273-13,775
FAME UK
Industry codes™ Business
segments
SEC EDGAR USA

*Standard Industrial Classification (SIC) Codes.

**Data collected from around the world.

***Sample size provides minimum and maximum numbers used for a specific data collection method.

33




11. Appendix B: Pre-pilot and pilot study: Participant demographics

Table B1: Pre-pilot study - Participant Demographics

Participant Job role Seniority level Functional responsibility Sector Indicative business Firm size
ID model orientation
P1 Managing Director Executive Overall strategy, business  Capital goods  Product-centric Medium
model decisions transitioning to services
P2 Commercial Director Executive Revenue management, Industrial Product—service hybrid Medium
service pricing equipment
P3 Service Director Senior Service strategy, service Industrial Service-led Large
management portfolio design equipment
P4 Operations Director Senior Service delivery, Transport Product—service hybrid Large
management operations systems
P5 Strategy Lead Senior Business model Automation Advanced services Large
management innovation, growth technologies
strategy
P6 Technical Director Senior Product—service Capital goods  Product-centric with Medium
management integration, engineering services
P7 Finance Director Senior Revenue allocation, Industrial Product—service hybrid Medium
management financial reporting equipment
P8 Head of Services Senior Lifecycle services, Transport Service-led Large
management customer solutions systems
P9 Business Senior Service growth, customer  Automation Advanced services Large
Development Director management value propositions technologies
P10 Sales Director Senior Solution selling, service Capital goods Product—service hybrid Large
management contracts
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Table B2: Pilot study - Participant Demographics

Participant Job role Seniority level Functional responsibility Sector Indlcatlvc_e bu5|_ness Firm size
ID model orientation
PP1 Services Director Senior Service portfolio strategy, Industrial Service-led Large
management lifecycle services machinery
PP2 Managing Director Executive Overall business strategy, Industrial Product—service hybrid Medium
service growth systems
PP3 Senior Services Senior Aftermarket services, Heavy Service-led Large
Manager management customer support equipment
PP4 Product & Services Senior Integration of products and  Industrial Advanced services Large
Manager management advanced services printing/
automation
PP5 Commercial Director Senior Revenue allocation, service Automotive/ Product-service hybrid Large
management contracts transport
PP6 Head of Engineering Senior Engineering-led services, Rail and Outcome-oriented Large
Services management project delivery transport services
PP7 Advanced Services Lead Senior Performance-based Industrial Advanced services Large
management services, analytics equipment
PP8 Services Executive Senior Service operations, dealer ~ Construction Product—service hybrid Large
management services equipment
PP9 Business Development Senior Service business Industrial Service-led Large
Manager (Services) management development, solutions automation
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12. Appendix C: Survey questionnaire

A1_A. Does your company provide any services in the UK?

Column list Response

Yes
No

Don’t know

Prefer not to say

Note: SKIP the remaining questions and end the survey if the firm does not provide any
services.

A1_B. Can you give me an approximate percentage breakdown of your company’s revenue
split by products and services?

This includes any sales via distribution. Please also ensure you are answering regarding
company operations at a national, UK level (not just the site you are at).

Products (%) [ ]
Services (%) [ |
[SUM TO 100%]

A1_C. Which of the following services does your company currently offer?

Column list Respone (Yes/No)

Spare parts and consumables for products

Installation and/or commissioning

Product break/fix, repair, overhauling

Periodic servicing and regular maintenance
checks

Help, training, or advice

Dashboards and alerts around product use,
performance or replacement, and
preventative / proactive maintenance

Programmes, agreements, plans, contracts
for longer terms maintenance assuring
product financing, condition, upgrades,
performance or outcomes

Other services

A2. Now thinking only about the revenue your company gets from services, what proportion
of this is accounted for by this service?

e Spare parts and consumables for products
[ 1%
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A3. And what proportion of your service revenue is accounted for by these services
collectively/ this service?

¢ Installation and/or commissioning
e Product break/fix, repair, overhauling
e Periodic servicing and regular maintenance checks
e Help, training, or advice
[ 1%

A4. And what proportion of your service revenue is accounted for by these services
collectively/ this service?

o Dashboards and alerts around product use, performance or replacement, and
preventative / proactive maintenance
o Programmes, agreements, plans, contracts for longer terms maintenance assuring
product financing, condition, upgrades, performance or outcomes
[ 1%

A5. And what proportion of this is accounted for by other services?
[ 1%
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