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Abstract

Purpose – Despite increasing focus among scholars and practitioners on the design of product-service
systems (PSS), there exists no compilation of current knowledge on the role played by small and medium-sized
enterprises (SMEs) in designing such systems. Thus, this paper sets out to identify and organise the existing
research and suggest questions for future research.
Design/methodology/approach –A systematic literature reviewwas performed to identify and provide in-
depth details on key themes in the literature addressing the design of PSS in SMEs.
Findings –This paper identifies five themes in the literature on the design of PSS in SMEs: motives, challenges,
SME characteristics, methods and digitalisation. The themes are interrelated, and SME characteristics seem to be
at the core as they are related to all the other themes. Gaps in the current knowledge are identified, and questions
for future research are suggested.
Originality/value – The suggestions for future research provide a starting point for expanding the research
on PSS design and devising practical support for SMEs.
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Paper type Literature review

1. Introduction
The product-service system (PSS) has received increasing attention given its potential to
redefine the strategic focus of businesses (Li et al., 2020; Barravecchia et al., 2021; Tukker,
2015) by representing a shift from a product-centric focus to offering customers a
combination of products and services (Goedkoop et al., 1999; Mont, 2002; Vargo and Lusch,
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2004; Smith et al., 2014). Tukker and Tischner (2006, p. 1552) define PSS as ‘tangible products
and intangible services designed and combined so that they are jointly capable of fulfilling
final customer needs’. PSS not only provides new business opportunities but is also
recognised as a way to reduce natural resource consumption and foster a sustainable society
(K€uhl et al., 2022), even though it does not automatically support the dematerialisation of the
economy (Corvellec and St�al, 2017). As a result of the increasing interest in PSS, the research
field has expanded over the years and covers various academic disciplines (Li et al., 2020). A
sign of this expansion is that several review articles have been published (e.g. Tukker, 2015;
Beuren et al., 2013; Raddats et al., 2019; Li et al., 2020; Barravecchia et al., 2021).

However, while small and medium-sized enterprises (SMEs) constitute a significant
proportion of companies globally, the literature does not offer a compilation of the current
knowledge about the role SMEs have in providing and designing PSS. This is surprising
considering that within the European Union, for instance, there are approximately 25 million
SMEs, constituting 99.8% of all companies (European Commission, 2019). These companies
employ almost 70% of the European workforce (European Commission, 2022) and contribute
to 42% of the total value added in the manufacturing sector (European Commission, 2017).
The neglect of SMEs in the literature is at odds with the imperative to ensure the alignment of
the PSS design process with the unique characteristics of SMEs, including limited resources
(Garetti and Taisch, 2012), competency constraints (de Jesus Pacheco et al., 2019b), strategic
orientation and innovation patterns (Kumar et al., 2012) and their role in the supply chain.
Given the absence of an overview of research addressing PSS design in SMEs, the objective of
this article is to identify and organise existing research and propose questions for future
research. The study is conducted as a systematic literature review guided by the following
review questions:

(1) Which prominent themes emerge from the current literature on PSS design in SMEs?

(2) What future research on PSS design in SMEs is needed based on the identified
themes?

The paper is structured as follows. Next, PSS design is explored, followingwhich the research
methodology is presented. Thereafter follows the results section, which includes a descriptive
analysis and the themes identified. The paper ends with conclusions, implications and
limitations.

2. PSS design
PSS design is a topic that addresses a real-world problem with the ambition to generate
knowledge that can be used in practice. Hence, research on PSS design resembles design
science research as discussed by van Aken and Romme (2009). According to Sakao (2011),
PSS design refers to design that creates value for stakeholders by utilising various
alternatives—either a product or a service. He argues that PSS, therefore, provides more
freedom that cannot be achieved when designing purely physical products. As design
activities play a crucial role in a company’s ability to offer PSS, scholars have dedicated
efforts to developing different approaches to PSS design. The approaches serve, according to
Manzini and Vezzoli (2003), as a means to conceive, structure and develop a comprehensive
solution that integrates tangible products with related services to meet the specific needs and
preferences of customers. In their study of five heavily cited generic models of PSS design,
Marques et al. (2016) found that the models have distinct differences in what they address.
Some models focus more on technical aspects of PSS design (e.g. Aurich et al., 2006), whereas
others emphasise financial evaluation (e.g. Alonso-Rasgado and Tompson, 2006). Other
models of PSS design have also been proposed by Clayton et al. (2012), Liedtke et al. (2015),
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Tukker (2015) and Vasantha et al. (2012). Because the models are different, Marques et al.
(2016) emphasise that companies who decide to establish their own models of PSS design
should pick elements of the generic models and adjust those to fit the characteristics of the
individual company.

3. Research methodology
This study was conducted as a systematic literature review (Tranfield et al., 2003; Grant and
Booth, 2009), following the procedure suggested by Jesson et al. (2011): mapping the field
through an initial search; a comprehensive search; a quality assessment; data extraction;
synthesis; and a write-up.

3.1 Mapping the field through an initial search
The questions formulated served as the basis for defining inclusion and exclusion criteria
(Jesson et al., 2011). In accordancewith the review focus, the search terms presented inTable 1
were used to identify the literature. In the search string, ‘design’ was excluded to avoid
missing out on articles that potentially addressed design-related issues but did not explicitly
use the term ‘design’ in abstracts, titles, keywords or topics.

3.2 Comprehensive search
The Scopus and Web of Science (WOS) databases were searched due to their demonstrated
relevance in the PSS field (Beuren et al., 2013; da Costa Fernandes et al., 2020; Barravecchia
et al., 2021) and their suitability for evidence synthesis in the form of systematic literature
reviews (Gusenbauer and Haddaway, 2020). Both databases cover high-quality primary
publication sources, including top-ranked journals in various research fields, such as
engineering and management (Harzing and Alakangas, 2016).

As was mentioned previously, the search covered abstracts, titles, keywords and topics.
Literature published up until 23 October 2023 was included. All types of articles (e.g. original
research, reviews and conceptual articles) published in peer-reviewed journals and published
in English were included. Conference papers, books and other publications were excluded as
they usually do not meet the same quality criteria as peer-reviewed journal articles. The
search resulted in 39 hits in Scopus and 35 hits inWOS; after removing duplicates and articles
not addressing PSS design-related issues, 27 articles remained.

3.3 Quality assessment
At least two researchers read all the article abstracts to identify articles addressing PSS
design-related issues. As mentioned previously, the results generated a collection of 27
studies. Two additional articles were identified via backward snowballing, resulting in 29
studies for full-text assessment. A low number of additional articles may be an indication of
saturation (Irvine et al., 2022). After the eligibility check, these 29 articles were included in the
review. Figure 1 presents a PRISMA (2021) flowchart of the search and screening process.

‘product-service system*’ ‘small and medium-sized’
OR AND OR
PSS SME

OR
‘small firm*’

Source(s): Authors work

Table 1.
Search string used in
the study
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3.4 Data extraction
All the authors participated in extracting data from the 29 articles, and at least two
independent researchers read each article in full. A pre-designed Excel template was used to
extract the data. It was developed based on the research questions and included cells
addressing topics such as type of study, PSS issues addressed, key findings and arguments
and suggestions for future research.

3.5 Synthesis
A qualitative content analysis was performed (Seuring and Gold, 2012), which is ‘a research
method for the subjective interpretation of the content of text data through the systematic
classification process of coding and identifying themes and patterns’ (Hsieh and Shannon,
2005, p. 1278). The content analysis summarises the study’s findings and the frequency of
occurrences using thematic headings (Dekkers et al., 2022). The content analysis technique

Figure 1.
PRISMA flowchart of

the systematic
literature search and

screening process
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guides researchers through systematically and transparently conducting literature reviews
and generating highly valid and reliable findings (Seuring and Gold, 2012). The analysis was
performed using an inductive approach, following the procedure suggested by Seuring and
Gold (2012). The analysis was carried out in iterative cycles to build categories on common
terminology in the identified articles. The presented keywords for each article initially guided
the identification and grouping of the data into categories. These categories were then refined
during iterative cycles, in which notes and data from each article were entered into a
spreadsheet. Mindmapping techniques were also used to identify and group the data into the
final themes.

3.6 Write-up
In the final step, an initial draft of the themes was compiled, which was revised during the
synthesis step and further refined during the write-up, resulting in the final themes identified
in the literature on PSS design in SMEs and a table showing suggestions for future research.

4. Results
This section presents the results. Descriptive data are outlined, followed by a presentation of
the themes that emerged from the literature.

4.1 Descriptive analysis
The earliest publication included in the review was published in 2009. However,
approximately 79% of the articles were published in the last eight years (2016–2023). Most
of the articles used a single case study design (31%), a multiple case study design (17%) or a
mixed-method study design (14%). The remaining articles used other researchmethods, such
as systematic literature reviews, conceptual analysis and surveys. The articles have
appeared in various journals in different research fields, including manufacturing,
engineering and sustainability. This shows that research on PSS design in SMEs is
published in various journals representing different academic fields. It indicates that the
subject is interdisciplinary and can be studied from different perspectives. Only four journals
have published two or more articles on PSS design in SMEs. Three of these journals are
Journal of Cleaner Production, Sustainability and Business Strategy and the Environment.
This is congruent with the findings by Baines et al. (2007) that many scholars focussing on
PSS seem to represent the disciplines of environment, sustainability and economics. Apart
from Production Planning and Control, the other journals have published just one article each
(see Table 2 for the distribution of articles by journal). Interestingly, few journals represent
the service discipline, which could have been expected given that PSS constitutes integrated
solutions in which products and services are combined.

4.2 Identified themes
The analysis revealed five prominent themes in the studied literature, as shown in Table 3.
The most extensive themes identified from the literature are challenges to engage in PSS
design (addressed in 26 articles) and SME firm characteristics influencing PSS design
(addressed in 20 articles). In descending order, then followedmotives to engage in PSS design
(addressed in 16 articles), methods for PSS design (addressed in 12 articles) and digitalisation
and PSS design (addressed in 10 articles). A complete overview of the identified themes and
the articles that address the themes is presented in Table 3. In the following sections, more
details about the themes are presented.

4.2.1 Theme 1: motives to engage in PSS design. The first identified theme describes the
motives that encourage SMEs to engage in PSS design activities. Motives are discussed in
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several of the reviewed articles (see Table 3), but none focusses on the theme by analysing
different motives in detail. Instead, the articles primarily list various reasons SMEs should
engage in PSS design. The motives include the pursuit of a competitive edge (Adrodegari
et al., 2017; Tonelli et al., 2009; Bl€umel et al., 2022), a desire for increased profitability
(Hern�andez-Pardo et al., 2013; Tonelli et al., 2009), the exploration of newmarket opportunities
(Hern�andez-Pardo et al., 2013) and the aim of enhancing customer loyalty and satisfaction (Le-
Dain et al., 2023). As argued by Hern�andez-Pardo et al. (2013), Le-Dain et al. (2023) and Bl€umel
et al. (2022), PSS design serves as a means for SMEs to distinguish their offerings, potentially
leading to sustained long-term growth (Tonelli et al., 2009). Embracing a PSSmindset can also
instigate the development of a service-oriented culture within an organisation, consequently
improving overall organisational performance (Adrodegari et al., 2017) and ensuring
compliance with relevant legislation (Hern�andez-Pardo et al., 2013).

The literature also points out motives linked to enhanced sustainability performance
(Adrodegari et al., 2017; K€uhl et al., 2022), given that PSS is frequently associated with
sustainability considerations (Feng et al., 2022; Tseng et al., 2023). While SMEs generally
demonstrate a limited understanding of the concept of sustainability (Hern�andez-Pardo et al.,
2013), they persist in their motives, driven by the belief that engaging in PSS could result in
improved sustainability performance (Hern�andez Pardo et al., 2012; Hern�andez-Pardo et al.,
2013; de Jesus Pacheco et al., 2019b) through reduced environmental impacts. However, as
argued by Rittershaus et al. (2023) and de Jesus Pacheco et al. (2019b), SMEs engaging in PSS
design must be aware that PSS alone does not automatically translate into sustainable
solutions, despite being a promising approach for influencing sustainablemanufacturing and
consumption patterns and reducing environmental impacts.

Finding 1: The literature shows that SMEs are motivated to engage in PSS design
activities to gain a competitive advantage, increase profitability and enhance customer value.
Motives also include improved sustainability performance in terms of reduced environmental
impacts.

Journal Articles

Annals of Operations Research 1
Building Research and Information 1
Business Strategy and the Environment 2
Environment Development and Sustainability 1
IEEE Transactions on Engineering Management 1
Industrial Marketing Management 1
International Journal of Internet Manufacturing Services 1
International Journal of Production Economics 1
Journal of Business and Industrial Marketing 1
Journal of Business Research 1
Journal of Cleaner Production 4
Journal of Decision Systems 1
Journal of Manufacturing Technology Management 1
Journal of Open Innovation: Technology, Market and Complexity 1
Journal of Small Business Strategy 1
Production Planning and Control 2
Service Business 1
She Ji—The Journal of Design Economics and Innovation 1
Sustainability 4
World Patent Information 1
WSEAS Transactions on Business and Economics 1

Source(s): Authors work

Table 2.
Distribution of articles

by journal (listed in
alphabetical order)
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4.2.2 Theme 2: challenges to engaging in PSS design. The second theme describes the
challenges that restrict the PSS design activities in SMEs. SMEs’ limited ability to define a
service strategy and lack of formal business strategies (Hern�andez-Pardo et al., 2013) are
examples of challenges that restrict them from engaging in PSS design. SMEs also face
financial challenges, including lack of financial resources (Hern�andez-Pardo et al., 2013;
Fornasiero and Sorlini, 2010; Toxopeus et al., 2021) and financial vulnerability (Hern�andez-
Pardo et al., 2013; de Jesus Pacheco et al., 2019b). Another challenge related to financial
constraints is that PSS design tends to cause higher initial costs and a more extended
payback period than traditional sale transactions (Rizos et al., 2016; Toxopeus et al., 2021).

Author(s) Year

Motives to
engage in
PSS
design

Challenges to
engaging in
PSS design

SME firm
characteristics
influencing PSS
design

Methods
for PSS
design

Digitalisation
and PSS design

Adam et al 2018 xx x
Adrodegari et al 2017 x x x xx x
Bhamra et al 2018 x xx x
Bl€umel et al 2022 xx x x x
Chalal et al 2015 xx x
Clegg et al 2017 xx
Coreynen et al 2017 xx xx
Dahmani et al 2016 xx
de Jesus
Pacheco et al

2019a xx x x

de Jesus
Pacheco et al

2019b x xx x xx

Dey et al 2020 x xx xx x
Feng et al 2022 x x xx
Fornasiero and
Sorlini

2010 x xx

Hern�andez-
Pardo

2019 x xx xx

Hern�andez-
Pardo et al

2012 x xx xx

Hern�andez-
Pardo et al

2013 x xx xx xx

K€uhl et al 2022 x xx x x
Le-Dain et al 2023 x xx x xx
Lelah et al 2012 x x xx
Pardalis et al 2020 x xx xx
Rapaccini et al 2023 x xx xx
Rittershaus et al 2023 xx x x
Rizos et al 2016 x xx xx
Tauqeer and
Bang

2018 x x xx

Toker and
G€orener

2023 x xx xx

Tonelli et al 2009 x x xx
Toxopeus et al 2021 x xx x
Tseng et al 2023 x x xx xx
Wu et al 2016 x xx

Total 16 26 20 12 10

Note(s): x 5 refers to the theme, xx 5 focusses on the theme
Source(s): Authors work

Table 3.
Identified articles and
their relation to the five
themes
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Therefore, as argued by Toxopeus et al. (2021), SMEs need access to external funding sources
because of delayed income revenues. However, it is difficult for SMEs to obtain external
financing, which represents another challenge that SMEs face.

Other challenges relate to limited human resources (Adrodegari et al., 2017; Fornasiero
and Sorlini, 2010) and managerial competencies (Chalal et al., 2015; Dahmani et al., 2016). For
example, de Jesus Pacheco et al. (2019b) report that SMEs have a limited understanding of the
PSS concept, and Hern�andez-Pardo et al. (2013) mention lack of expertise in designing PSS.
Another challenge involves management decision making. While managers may perceive
PSS as a business opportunity, they associate PSSwith uncertainty and risk taking, given the
profound changes and new resources and capabilities that PSS demands (Chalal et al., 2015;
Coreynen et al., 2017).

Another challenge related to human and competence resources is the followermentality in
organisations and the resistance to change (Hern�andez-Pardo et al., 2013; Le-Dain et al., 2023)
as PSS requires adopting a service mindset. Therefore, Le-Dain et al. (2023) highlight the
importance of involving employees and making them aware of their importance in the
transition, thereby putting more pressure on senior management and leadership.

In addition, SMEs lack the infrastructure and tools needed for PSS delivery channels
(Fornasiero and Sorlini, 2010; Clegg et al., 2017). They also typically lack the methods, models
and technology needed to design PSS (Lelah et al., 2012; Fornasiero and Sorlini, 2010; Clegg
et al., 2017). For instance, the use of information and communication technologies is perceived
to make SMEs’ processes more efficient. Several scholars (Hern�andez-Pardo et al., 2012, 2013;
Adrodegari et al., 2017; Rapaccini et al., 2023; Coreynen et al., 2017; de Jesus Pacheco et al.,
2019b) argue that information and communication technology can be useful when PSS is
designed. It is unfortunate, though, that many SMEs are unfamiliar with how to utilise this
technology in their PSSdesign efforts (Hern�andez-Pardo et al., 2012, 2013; Coreynen et al., 2017).

A lack of customer acceptance may also hinder the design of PSS because not all
customers are willing to shift to a service-based offering (Adam et al., 2018). Therefore, a
challenge is understanding customers’ attitudes and behaviours regarding PSS (Tonelli et al.,
2009; Adam et al., 2018; Tauqeer and Bang, 2018). Indeed, it is essential to have a customer
value proposition (Adam et al., 2018; Tauqeer and Bang, 2018), meaning the degree to which
the company can make the value of PSS visible to the customers. SMEs may lack the
capability to absorb customers’ feedback, leading to a limited ability to engage the right
customers and a mismatch between customers’ service needs and a company’s offerings
(Adam et al., 2018).

SMEs’ limited partnerships and networks to engage in PSS design activities is another
challenge (Lelah et al., 2012; de Jesus Pacheco et al., 2019b). Initiating mutual partnerships
with other companies, as well as managing and securing these partnerships on a long-term
basis, is not easy (de Jesus Pacheco et al., 2019b), but it is essential to establish with other
SMEs and/or large companies for successful PSS transition (de Jesus Pacheco et al., 2019b;
Lelah et al., 2012; Rizos et al., 2016). However, SMEs often lack the resources to build new
organisational units for PSS design (Clegg et al., 2017). Still, they could use the resources
within their business network and partnerships to form new constellations, enabling value
creation through services (Lelah et al., 2012). Although partnerships can be profitable, they
are not always successful and involve many risks that SMEs must evaluate before starting a
collaboration (Lelah et al., 2012).

Although the literature provides insights into the challenges SMEs experience when
engaging in PSS design, there are few studies on how SMEs may overcome challenges and
what enablers may exist. For example, Rizos et al. (2016) studied challenges and enablers.
Toxopeus et al. (2021) studied how SMEs may access finances when aiming to design PSS.
Another example is Chalal et al. (2015), who explored a decision support system to help
manage the organisational transition that PSS design requires.

Product-
service
systems

881

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026



Finding 2: The literature reveals that SMEs are restricted in designing PSS due to
various challenges. Some challenges are to be found within the SMEs themselves, including
risk aversion, financial constraints, or poor business strategies. Other challenges originate
externally from the SMEs; examples are uncertainties regarding customer acceptance and
limited access to partnerships and networks.

4.2.3 Theme 3: SME characteristics influencing PSS design. The third theme relates to the
SME firm characteristics that influence PSS design. The literature indicates that SMEs
should acknowledge their characteristics when designing PSS. SMEs are characterised as
flexible because of their size and lack of rigid structures, enabling them to respond quickly to
market pressures and adapt to new business conditions (Hern�andez-Pardo et al., 2013; de
Jesus Pacheco et al., 2019b). This organisational capacity is a critical feature for facilitating
PSS design (e.g. Tonelli et al., 2009; Bl€umel et al., 2022), but according to Tonelli et al. (2009), it
is also the reason why SMEs need a structured and interrelated approach to evaluating and
implementing PSS strategies.

Interestingly, the literature shows that SMEs are not convinced about the potential to
achieve improved performance, mostly due to their belief that PSS comes with market,
customer and financial uncertainty (Hern�andez, 2019). Thus, many SMEs do not intend to
implement product and service re-designs as they often mean changing business models,
making investments and rearranging resources, activities seen as risk-taking (Bl€umel et al.,
2022; Le-Dain et al., 2023; Rizos et al., 2016). Furthermore, in SMEs, the propensity for PSS
design is significantly shaped by the firm owners as they often take the lead in initiating such
activities within the firm (e.g. Pardalis et al., 2020). For example, Pardalis et al. (2020) highlight
that the controlling nature of SME owners may impact preparations for designing PSS.

Regulations should be improved to make it easier for SMEs to implement PSS practices.
Scholars such as Toker and G€orener (2023), K€uhl et al. (2022) and Rizos et al. (2016) argue that
more policies are needed. Notably, not all SMEs design their products as they are often
suppliers to original equipment manufacturers (OEMs) (Dey et al., 2020), and a systematic
connection between manufacturers and users may be absent (Wu et al., 2016). SMEs are
generally not responsible for their products after delivering them to customers, and their
position in the value chain could affect their ability to design PSS as they must adapt to the
conditions their customers and end-users set (Dey et al., 2020). Generally, there is low user
involvement in SMEs’ PSS design processes, leading to poor sales performance (de Jesus
Pacheco et al., 2019b).

Finding 3: The literature indicates that the SME characteristics, such as firm size,
flexibility, adaptability, propensity to take risks and position in the value chain, influence PSS
design.

4.2.4 Theme 4: methods for PSS design. The fourth theme focusses on methods for PSS
design activities in SMEs. Aswith any development activity, PSS design also relies on the use
of various methods (Adrodegari et al., 2017; Hern�andez-Pardo et al., 2013). Essentially,
methods for PSS design rest upon the integrated design of a physical product and services
simultaneously. The methods identified in the reviewed literature are primarily of a generic
nature, aiming to reduce overall lifecycle costs and facilitate the reuse of elements
(Adrodegari et al., 2017). This includes various ‘design for X’methods or methods supporting
the design of a modular product architecture.

An important issue raised byHern�andez-Pardo et al. (2013) regarding PSS designmethods
for SMEs is that suchmethods should consider SMEs’ specific characteristics. Therefore, any
PSS design method has less value in guiding SMEs in their PSS design activities if it is not
developed to fit their characteristics (de Jesus Pacheco et al., 2019b; Feng et al., 2022). Notably,
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the reviewed literature presents only a fewmethods that consider the simultaneous design of
a product and a service offer. As noted by Hern�andez-Pardo et al. (2013), the reason might be
that introducing the service dimension in existing design processes for SMEs is non-trivial as
these processes are often focussed on the design of physical products, and SMEs may have
less experience addressing the service dimension. To deal with this challenge, Feng et al.
(2022) suggest that SMEs can gradually design PSS and achieve better performance by
adopting an iterative design method. This design method supports SMEs in designing PSS
offerings based on existing products and services instead of creating totally new PSS
solutions. However, the authors also note that SMEs with limited technological capabilities
may struggle to implement this method successfully. Another method, which uses a different
point of departure, is proposed by Adrodegari et al. (2017). In contrast to the method
suggested by Feng et al. (2022), their method focusses specifically on the design of new PSS
solutions.

Furthermore, Fornasiero and Sorlini (2010) propose a set of methods combined into a
support platform that aims to support SMEs in identifying customer requirements and
converting them to a solution in the design process, as well as assessing how the ideas of the
PSS solutions are coherent with the company strategy. The method is supposed to help
managers assess and decide if a PSS solutions should be designed or not and how to balance
the product and service dimensions. de Jesus Pacheco et al. (2019b) propose yet another
method in the form of a PSS decision matrix to support SMEs in navigating among different
PSS solution pathways by considering different competitiveness concerns.

Finding 4: The reviewed literature discusses various methods for PSS design,
highlighting their generic nature and the challenges associated with SMEs’ characteristics.
Notably, there is a scarcity of methods considering the simultaneous design of products and
services for SMEs, emphasising the need for more tailored approaches that fit their specific
characteristics.

4.2.5 Theme 5: digitalisation and PSS design. The fifth theme refers to the potential of
digitalisation to support SMEs in their PSS design efforts. The literature review encompasses
studies on how digitalisation may enable companies to expand customer value propositions
and improve customer engagement and satisfaction (Coreynen et al., 2017). The literature
points out that digital tools may be used to enable the collection and analysis of product
usage, customer behaviour and service interactions (Coreynen et al., 2017; Le-Dain et al., 2023).
The collected data may provide insights that can facilitate personalised service offerings,
creating a more tailored and satisfying customer experience (Rapaccini et al., 2023; Tseng
et al., 2023).

The literature also discusses how digitalisation can facilitate PSS design by supporting
communication and collaboration between SMEs, manufacturers and customers.
Collaboration tools and platforms are highlighted as a means to efficiently coordinate
efforts between various stakeholders in delivering and maintaining PSS. Le-Dain et al. (2023)
suggest that the integration of digital sensors and Internet of things devices into products to
enable remote monitoring of performance and conditions is a way to add value through
services. This integration is seen as an asset for addressing maintenance requirements,
proactively identifying issues, minimising downtime and ultimately augmenting the overall
reliability of the service (e.g. Le-Dain et al., 2023; Tseng et al., 2023).

Finding 5: The literature explores the potential for digitalisation to support SMEs in
crafting customer value propositions by providing digital services. By leveraging digital
technologies, companies can optimise their PSS, offering more value to customers while
streamlining operations and improving overall efficiency.
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5. Discussion and future research directions
5.1 Discussion
Based on the review of the literature on PSS design in SMEs, five themes emerged: motives to
engage in PSS design; challenges to engaging in PSS design; SME characteristics influencing
PSS design; methods for PSS design; and digitalisation and PSS design.

Various motives to engage in PSS design were identified as a theme. Many of the motives
refer to enhanced business performance through improved competitive advantage, increased
profitability and enhanced customer value. That motives contributing to business
performance are central for SMEs is no surprise as this idea lies at the core of any
business. Improved sustainability performance in terms of reduced environmental impacts
was also among the motives. This corresponds to the idea that PSS design may contribute to
retaining value through extended product lifecycles (Sumter et al., 2020) and also support
ambitions to close material cycles. Although the literature mentioned motives for SMEs to
engage in PSS design, it did not provide any details regarding how these motivations can be
translated into PSS design activities in practice.

The theme that has received the most attention among scholars is the challenges to SMEs
engaging in PSS design. This may not come as a surprise because engagement in PSS design
means, at least to a certain extent, a redefined strategic focus for businesses, as argued by Li
et al. (2020) and Barravecchia et al. (2021). Such a strategic shift may be particularly intricate
for SMEs (Singh et al., 2008) because, as Vos (2005) observed, managers of SMEs have poor
skills in strategically reflecting upon their companies. Dealing with various challenges
related to SMEs’ managerial skills (Chalal et al., 2015), and hence, lack of formal business
strategies (Hern�andez-Pardo et al., 2013), may inhibit them from recognising PSS as a
business opportunity. Here, the literature on SME governance and strategic implementation
in SMEs may be useful to consult to enhance knowledge and further change. For example,
Brunninge et al. (2007) found that expanding the circle of individuals involved in decision
making, where outside directors are engaged in the board and additional members extend the
senior management teams, may reduce risk averseness and facilitate change. Another
example is the study of H�akonsson et al. (2012), which shows the importance of aligning
executive style and strategy for SMEs pursuing change.

The literature indicates that although a salient theme is SME characteristics influencing
PSS design, few studies rely on generic SME literature. Prior research on SMEs has
emphasised the importance of considering the characteristics of SMEs (Storey, 2016). SMEs
are characterised by inherent resource limitations, encompassing restricted capital, time,
knowledge and skilled personnel (Bos-Brouwers, 2010; Storey, 2016). SMEs play a significant
role in supply chains and constitute a large proportion of existing companies, not the least
within themanufacturing industry.According to the reviewed literature, SMEs’ position in the
value chainmay influence PSS design (Dey et al., 2020). However, the literature is not explicit or
detailed on whether SMEs are co-designers of PSS solutions as suppliers or whether they
provide PSS to customers and, hence, are in complete control of the PSS design efforts
themselves. The literature does not discuss how different types of SMEs (e.g. micro, family-
owned businesses) can be engaged in PSS design. Only a few studies (Adam et al., 2018;
Pardalis et al., 2020; Rapaccini et al., 2023)were transparent about the size of SME they studied.
Furthermore, most of the studies were conducted on SMEs in European countries, such as
France, Italy and the UK (e.g. Bl€umel et al., 2022; Chalal et al., 2015), though a few studies were
carried out in countries such as Botswana and Colombia (e.g. Bhamra et al., 2018). This
suggests that more research is needed on PSS design in SMEs in which the context in terms of
factors like geographic location and economic development of the region are accounted for.

The quest for methods for PSS design is evident in the reviewed literature, but there seems
to be limited attention given to methods that account for the characteristics of SMEs. Despite
the scholarly call for such tailored methods, there has been a noticeable scarcity of efforts in
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developing them. Existing methodologies, such as the PSS methodology proposed by van
Halen et al. (2005) or the integrated product and service design processes suggested byAurich
et al. (2006), are not given any attention in the reviewed literature as viable alternatives for
SMEs embarking on PSS design endeavours. As SMEs possess specific characteristics,
methods developed for SMEs must, according to Kokoschko et al. (2023), meet specific
criteria. First, the applicability criterion is crucial, reflecting the easewithwhich amethod can
be learned and applied for its intended purpose. Second, integrability is a criterion that refers
to how seamlessly the method can be incorporated into SME practices. Third, predictability
focusses on the resources required to implement a method. Given these considerations, it
becomes evident that PSS design methods tailored for SMEs, whether newly developed or
adapted from existing ones, should prioritise these criteria to enhance their effectiveness in
practical applications.

Finally, the theme of digitisation and PSS design was identified. The literature revealed
the potential of digitalisation to facilitate PSS design. It shows that digital advances have
given rise to new ways for SMEs to design digital services and access digital tools. For
example, digital tool advances have made it easier for SMEs to gather customer information
and, through data-driven insights, design PSS that meets customer requirements and
contributes to increased competitiveness. Although this theme was addressed in
comparatively few articles, the reviewed literature indicates that digital PSS is on the
horizon and that the theme will grow in the near future. In general, there is an increased focus
on digital transformation and opportunities for companies arising through the development
of artificial intelligence (Kraus et al., 2022; Loureiro et al., 2021), implying that it is also of
importance for designing PSS.

5.2 Future research directions
In line with the logic of design science research presented by van Aken and Romme (2009),
several questions can be constructed to extend the body of knowledge on PSS design in SMEs
and potentially support practice. The findings presented herein provide the basis for
recommending further research as more profound knowledge is needed. For SMEs, the
motives to engage in PSS design are related to business performance and sustainability
performance. However, the literature lacks insight into how PSS can ensure the attainment of
performance. The analysis identifies several challenges, and addressing ways to overcome
these challenges could help SMEs establish a good foundation for designing PSS. There is
also a need for a deeper understanding of SMEs’ role as actors in the PSS value chain,
considering market characteristics, position in the value chain, firm size and ownership
structure. In addition, characteristics of SMEs could help elucidate the complexity of and
identify prerequisites for developing suitable PSS design methods. Additional research into
digital transformation and the advancement of digital tools could further enhance the
understanding of how PSS design could be facilitated in SMEs. Table 4 presents suggestions
for future research.

Even though the themes and the questions for future research are presented as separate,
there are interdependencies between them. Most notably, the theme of SME characteristics
influencing PSS design is intricately connected to the other themes. Specifically, these
characteristics have a direct impact on factors such as risk aversion and the willingness to
embrace change (Brunninge et al., 2007; H�akonsson et al., 2012), but these characteristics also
underscore the need for tailored methods of PSS design. Further research should address
these themes per se but also address interdependencies between them. In addition, research
on PSS design in SMEs could also take on different theoretical points of departure, e.g. the
resource-based view (Barney, 1991), agency theory (Eisenhardt, 1989) or actor-network
theory (Latour, 2007). For example, a resource-based approach can be used to explore what
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strategic resources are needed to obtain a competitive advantage through a PSS strategy.
A principal-agent approach can shed light on conflicting interests and goals that may occur
when designing PSS, and an actor-network approach may help elucidate complex social
relationships between PSS actors.

6. Conclusions, implications and limitations
Five themes in the literature on PSS design in SMEs were identified. The identified themes
and findings reveal prior research orientations on PSS design in SMEs. The theme of SME

No. Theme Questions

#1 Motives to engage in PSS
design

• How does the design of PSS align with the strategic intentions of
SMEs and their efforts to enhance competitiveness?

• How does the design of PSS align with SMEs’ ambitions to
improve the sustainability performance of their operations?

• What synergies and conflicting values may arise when aiming to
achieve both financial and sustainable performance?

• What type of key indicators may be used to keep SMEs
motivated?

• At what performance level may synergies and conflicts arise?
#2 Challenges to designing PSS • What challenges do SMEs experience in the process of designing

PSS?
• What is the significance of different PSS challenges?
• What conflicting PSS challenges exist?
• How should SMEs prioritise to face PSS challenges?
• What resources are needed for SMEs to overcome the challenges

to engage in PSS design?
• Which capabilities are needed for SMEs to overcome the

challenges of engaging in PSS design?
#3 SME characteristics

influencing PSS design
• How do the characteristics of SMEs affect their resources and

capabilities to design PSS?
• What social relations networks exist for SMEs, and how do the

networks support or hinder PSS design?
• What similar and conflicting interests, values and goals exist

among actors?
• Howdoes the power relationship related to OEMcustomers affect

SMEs’ role in the PSS value chain?
• How can the position and role of SMEs in the value chain

influence the implementation of PSS design?
• How can SMEs establish collaborations and partnerships needed

for PSS design?
#4 Methods for PSS design • What are the limitations of existing PSS design methods

regarding their applicability for SMEs?
• How can existingmethods for PSS design be modified to increase

relevance and usability for SMEs?
• What is the need for the development of new methods for PSS

design?
• Which organisational prerequisites must be in place for SMEs to

successfully use methods for PSS design?
#5 Digitalisation and PSS design • What are the potentials and challenges associated with artificial-

intelligence-assisted design of PSS in SMEs?
• What ethical concerns should be considered when using artificial

intelligence to assist in the design of PSS in SMEs?

Source(s): Authors work

Table 4.
Future research
directions for the
design of PSS in SMEs
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characteristics seems to be at the core as it is related to all the other themes. Still, there is a
need for further exploration of the themes. Therefore, the proposed questions for future
research can serve as a starting point for expanding the research on PSS design and devising
practical support for SMEs. The themes and findings, therefore, serve as a means to
contribute to the inadequate research on PSS design in SMEs, as called for by scholars (de
Jesus Pacheco et al., 2019b).

6.1 Theoretical implications
This study adds to existing PSS literature by focussing specifically on SMEs as prior reviews
of PSS research have mainly focussed on larger companies and omitted SMEs (e.g.
Barravecchia et al., 2021;Wang et al., 2011; Beuren et al., 2013; da Costa Fernandes et al., 2020;
Tukker, 2015; Annarelli et al., 2016; Li et al., 2020). Some reviews have addressed PSS design
in SMEs; however, they only cover specific themes, such as challenges (e.g. de Jesus Pacheco
et al., 2019b). Hence, this paper makes an important theoretical contribution by providing
added insights into the topic by reviewing existing literature and identifying research
themes. The findings could help elucidate the required components and contextual factors
affecting SMEs’ PSS design efforts (de Jesus Pacheco et al., 2019a, b). The proposed questions
for future research could encourage researchers to investigate SMEs’ contextual settings and
how they influence PSS design.

6.2 Managerial implications
The study also has managerial implications. The themes may be useful for SMEs because
they illuminate what to be aware of when intending to design PSS. First, the findings show
that several challenges must be overcome to create a good foundation for designing PSS.
Therefore, the study creates an awareness of challenges and the preparedness necessary for
dealing with these challenges in businesses. Second, identifying the motives related to
potential business performance and sustainability performance helps SMEs evaluate how
much effort should be invested in designing PSS. Third, the findings imply that SMEs may
carefully adopt existing PSS design methods and modify them to fit their specific needs and
characteristics. Finally, the study emphasises that SMEs should consider involving
customers and using their perspectives to increase the chances of successfully designing PSS.

6.3 Limitations
This systematic literature review has limitations. The first is the sample size, which limits the
validity of the themes found; it cannot be ruled out that there might be additional themes in
the existing literature. The second limitation is that only articles published in peer-reviewed
journals were examined. This approach may have excluded other interesting literature that
could have contributed to the themes identified and the proposed questions for future
research. Finally, this systematic literature review did not consider, or filter articles based on
the impact of the journals in which they were published, meaning that Scopus’s Cite Score or
the WOS Journal Impact Factor as quality indicators were not considered. However, the
literature search contained only peer-reviewed journals and relied on the quality criteria of
acceptance by the journals indexed in the databases searched.

References

Adam, M., Str€ahle, J. and Freise, M. (2018), “Dynamic capabilities of early-stage firms: exploring the
business of renting fashion”, Journal of Small Business Strategy, Vol. 28, pp. 49-67.

Product-
service
systems

887

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026



Adrodegari, F., Saccani, N., Kowalkowski, C. and Vilo, J. (2017), “PSS business model
conceptualization and application”, Production Planning and Control, Vol. 28 No. 15,
pp. 1251-1263, doi: 10.1080/09537287.2017.1363924.

Alonso-Rasgado, T. and Tompson, G. (2006), “A rapid design process for Total Care Product creation”,
Journal of Engineering Design, Vol. 17 No. 6, pp. 509-531, doi: 10.1080/09544820600750579.

Annarelli, A., Battistella, C. and Nonino, F. (2016), “Product service system: a conceptual framework
from a systematic review”, Journal of Cleaner Production, Vol. 139, pp. 1011-1032, doi: 10.1016/j.
jclepro.2016.08.061.

Aurich, J.C., Fuchs, C. and Wagenknecht, C. (2006), “Life cycle oriented design of technical product-
service systems”, Journal of Cleaner Production, Vol. 14 No. 17, pp. 1480-1494, doi: 10.1016/j.
jclepro.2006.01.019.

Baines, T., Lightfoot, H., Evans, E., Neely, A., Greenough, R., Peppard, J., Roy, R., Shehab, E.,
Braganza, A., Tiwari, A., Alcock, J.R., Angus, J., Bastl, M., Cousens, A., Irving, P., Johnson, M.,
Kingston, J., Lockett, H., Martinez, V., Michele, P., Tranfield, D., Walton, I.M. and Wilson, H.
(2007), “State-of-the-art in product service-systems”, Proceedings of the Institution of Mechanical
Engineers, Part B: Journal of Engineering Manufacture, Vol. 221, pp. 1543-1552.

Barney, J. (1991), “Firm resources and sustained competitive advantage”, Journal of Management,
Vol. 17 No. 1, pp. 99-120, doi: 10.1177/014920639101700108.

Barravecchia, F., Franceschini, F., Mastrogiacomo, L. and Zaki, M. (2021), “Research on product-
service systems: topic landscape and future trends”, Journal of Manufacturing Technology
Management, Vol. 32 No. 9, pp. 208-238, doi: 10.1108/jmtm-04-2020-0164.

Beuren, F.H., Ferreira, M.G.G. and Miguel, P.A.C. (2013), “Product-service systems: a literature review
on integrated products and services”, Journal of Cleaner Production, Vol. 47, pp. 222-231, doi: 10.
1016/j.jclepro.2012.12.028.

Bhamra, T., Hernandez, R.J., Rapitsenyane, Y. and Trimingham, R. (2018), “Product service systems: a
sustainable design strategy for SMEs in the textiles and leather sectors”, She Ji: The Journal of
Design, Economics, and Innovation, Vol. 4 No. 3, pp. 229-248, doi: 10.1016/j.sheji.2018.07.001.

Bl€umel, J.H., Tietze, F. and Phaal, R. (2022), “Formulating IP strategies for service-intense business
models: a roadmapping-based approach”, World Patent Information, Vol. 70, 102132, doi: 10.
1016/j.wpi.2022.102132.

Bos-Brouwers, H.E.J. (2010), “Corporate sustainability and innovation in SMEs: evidence of themes
and activities in practice”, Business Strategy and the Environment, Vol. 19 No. 7, pp. 417-435,
doi: 10.1002/bse.652.

Brunninge, O., Nordqvist, M. and Wiklund, J. (2007), “Corporate governance and strategic change in
SMEs: the effects of ownership, board composition and top management teams”, Small Business
Economics, Vol. 29 No. 3, pp. 295-308, doi: 10.1007/s11187-006-9021-2.

Chalal, M., Boucher, X. and Marques, G. (2015), “Decision support system for servitization of industrial
SMEs: a modelling and simulation approach”, Journal of Decision Systems, Vol. 24 No. 4,
pp. 355-382, doi: 10.1080/12460125.2015.1074836.

Clayton, R.J., Backhouse, C.J. and Dani, S. (2012), “Evaluating existing approaches to product-service
system design: a comparison with industrial practice”, Journal of Manufacturing Technology
Management, Vol. 23 No. 3, pp. 272-298, doi: 10.1108/17410381211217371.

Clegg, B., Little, P., Govette, S. and Logue, J. (2017), “Transformation of a small-to-medium-sized
enterprise to a multi-organization product-service solution provider”, International Journal of
Production Economics, Vol. 192, pp. 81-91, doi: 10.1016/j.ijpe.2017.01.012.

Coreynen, W., Matthyssens, P. and Van Bockhaven, W. (2017), “Boosting servitization through
digitization: pathways and dynamic resource configurations for manufacturers”, Industrial
Marketing Management, Vol. 60, pp. 42-53, doi: 10.1016/j.indmarman.2016.04.012.

Corvellec, H. and St�al, H.I. (2017), “Evidencing the waste effect of product-service systems (PSSs)”,
Journal of Cleaner Production, Vol. 145, pp. 14-24, doi: 10.1016/j.jclepro.2017.01.033.

JMTM
35,4

888

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026

https://doi.org/10.1080/09537287.2017.1363924
https://doi.org/10.1080/09544820600750579
https://doi.org/10.1016/j.jclepro.2016.08.061
https://doi.org/10.1016/j.jclepro.2016.08.061
https://doi.org/10.1016/j.jclepro.2006.01.019
https://doi.org/10.1016/j.jclepro.2006.01.019
https://doi.org/10.1177/014920639101700108
https://doi.org/10.1108/jmtm-04-2020-0164
https://doi.org/10.1016/j.jclepro.2012.12.028
https://doi.org/10.1016/j.jclepro.2012.12.028
https://doi.org/10.1016/j.sheji.2018.07.001
https://doi.org/10.1016/j.wpi.2022.102132
https://doi.org/10.1016/j.wpi.2022.102132
https://doi.org/10.1002/bse.652
https://doi.org/10.1007/s11187-006-9021-2
https://doi.org/10.1080/12460125.2015.1074836
https://doi.org/10.1108/17410381211217371
https://doi.org/10.1016/j.ijpe.2017.01.012
https://doi.org/10.1016/j.indmarman.2016.04.012
https://doi.org/10.1016/j.jclepro.2017.01.033


da Costa Fernandes, S., Pigosso, D.C., McAloone, T.C. and Rozenfeld, H. (2020), “Towards product-
service system oriented to circular economy: a systematic review of value proposition design
approaches”, Journal of Cleaner Production, Vol. 257, 120507, doi: 10.1016/j.jclepro.2020.
120507.

Dahmani, S., Boucher, X., Peillon, S. and Besombes, B. (2016), “A reliability diagnosis to support
servitization decision-making process”, Journal of Manufacturing Technology Management,
Vol. 27 No. 4, pp. 502-534, doi: 10.1108/jmtm-06-2015-0044.

de Jesus Pacheco, D.A., Ten Caten, C.S., Jung, C.F., Navas, H.V.G., Cruz-Machado, V.A. and Tonetto,
L.M. (2019a), “State of the art on the role of the theory of inventive problem solving in
sustainable product-service systems: past, present, and future”, Journal of Cleaner Production,
Vol. 212, pp. 489-504, doi: 10.1016/j.jclepro.2018.11.289.

de Jesus Pacheco, D.A., Ten Caten, C.S., Jung, C.F., Sassanelli, C. and Terzi, S. (2019b), “Overcoming
barriers towards sustainable product-service systems in small and medium-sized enterprises:
state of the art and a novel decision matrix”, Journal of Cleaner Production, Vol. 222,
pp. 903-921, doi: 10.1016/j.jclepro.2019.01.152.

Dekkers, R., Carey, L. and Langhorne, P. (2022), Making Literature Reviews Work: A Multidisciplinary
Guide to Systematic Approaches, Springer, Cham, Switzerland.

Dey, P.K., Malesios, C., De, D., Budhwar, P., Chowdhury, S. and Cheffi, W. (2020), “Circular economy to
enhance sustainability of small and medium-sized enterprises”, Business Strategy and the
Environment, Vol. 29 No. 6, pp. 2145-2169, doi: 10.1002/bse.2492.

Eisenhardt, K.M. (1989), “Agency theory: an assessment and review”, Academy of Management
Review, Vol. 14 No. 1, pp. 57-74, doi: 10.5465/amr.1989.4279003.

European Commission (2017), “Annual report on European SMEs 2016/2017: focus on self-
employment”, available at: https://data.europa.eu/doi/10.2873/742338 (accessed 22 March 2021).

European Commission (2019), “Annual report on European SMEs 2018/2019—research and
development and innovation by SMEs”, available at: https://op.europa.eu/en/publication-detail/-/
publication/cadb8188-35b4-11ea-ba6e-01aa75ed71a1/language-en (accessed 22 March 2021).

European Commission (2022), Annual Report on European SMEs 2021/2022: SMEs and
Environmental Sustainability, Publications Office of the European Union, available at: https://
ec.europa.eu/docsroom/documents/50654/attachments/1/translations/en/renditions/native
(accessed 15 September 2023).

Feng, D., Lu, C. and Jiang, S. (2022), “An iterative design method from products to product service
systems—combining acceptability and sustainability for manufacturing SMEs”, Sustainability,
Vol. 14 No. 2, p. 722, doi: 10.3390/su14020722.

Fornasiero, R. and Sorlini, M. (2010), “Developing an assessment tool for innovation of product and
service systems”, International Journal of Internet Manufacturing and Services, Vol. 2,
pp. 166-185, doi: 10.1504/ijims.2010.031788.

Garetti, M. and Taisch, M. (2012), “Sustainable manufacturing: trends and research challenges”,
Production Planning and Control, Vol. 23 Nos 2-3, pp. 83-104, doi: 10.1080/09537287.2011.591619.

Goedkoop, M.J., van Halen, C.J., Te Riele, H.R. and Rommens, P.J. (1999), “Product service systems,
ecological and economic basics”, Report for Dutch Ministries of Environment (VROM) and
Economic Affairs (EZ), Vol. 36, pp. 1-122.

Grant, M.J. and Booth, A. (2009), “A typology of reviews: an analysis of 14 review types and
associated methodologies”, Health Information and Libraries Journal, Vol. 26 No. 2, pp. 91-108,
doi: 10.1111/j.1471-1842.2009.00848.x.

Gusenbauer, M. and Haddaway, N.R. (2020), “Which academic search systems are suitable for
systematic reviews or meta-analyses? Evaluating retrieval qualities of Google Scholar, PubMed,
and 26 other resources”, Research Synthesis Methods, Vol. 11 No. 2, pp. 181-217, doi: 10.1002/
jrsm.1378.

Product-
service
systems

889

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026

https://doi.org/10.1016/j.jclepro.2020.120507
https://doi.org/10.1016/j.jclepro.2020.120507
https://doi.org/10.1108/jmtm-06-2015-0044
https://doi.org/10.1016/j.jclepro.2018.11.289
https://doi.org/10.1016/j.jclepro.2019.01.152
https://doi.org/10.1002/bse.2492
https://doi.org/10.5465/amr.1989.4279003
https://data.europa.eu/doi/10.2873/742338
https://op.europa.eu/en/publication-detail/-/publication/cadb8188-35b4-11ea-ba6e-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/cadb8188-35b4-11ea-ba6e-01aa75ed71a1/language-en
https://ec.europa.eu/docsroom/documents/50654/attachments/1/translations/en/renditions/native
https://ec.europa.eu/docsroom/documents/50654/attachments/1/translations/en/renditions/native
https://doi.org/10.3390/su14020722
https://doi.org/10.1504/ijims.2010.031788
https://doi.org/10.1080/09537287.2011.591619
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1002/jrsm.1378
https://doi.org/10.1002/jrsm.1378


H�akonsson, D.D., Burton, R.M., Obel, B. and Lauridsen, J.T. (2012), “Strategy implementation requires
the right executive style: evidence from Danish SMEs”, Long Range Planning, Vol. 45 Nos 2-3,
pp. 182-208, doi: 10.1016/j.lrp.2012.02.004.

Harzing, A.-W. and Alakangas, S. (2016), “Google scholar, Scopus and the Web of science:
a longitudinal and cross-disciplinary comparison”, Scientometrics, Vol. 106 No. 2, pp. 787-804,
doi: 10.1007/s11192-015-1798-9.

Hern�andez, R.J. (2019), “Sustainable product-service systems and circular economies”, Sustainability,
Vol. 11 No. 19, p. 5383, doi: 10.3390/su11195383.

Hern�andez Pardo, R.J., Bhamra, T. and Bhamra, R. (2012), “Sustainable product service systems in
small and medium enterprises (SMEs): opportunities in the leather manufacturing industry”,
Sustainability, Vol. 4 No. 2, pp. 175-192, doi: 10.3390/su4020175.

Hern�andez-Pardo, R.J., Bhamra, T. and Bhamra, R. (2013), “Exploring SME perceptions of sustainable
product service systems”, IEEE Transactions on Engineering Management, Vol. 60 No. 3,
pp. 483-495, doi: 10.1109/tem.2012.2215961.

Hsieh, H.-F. and Shannon, S.E. (2005), “Three approaches to qualitative content analysis”, Qualitative
Health Research, Vol. 15 No. 9, pp. 1277-1288, doi: 10.1177/1049732305276687.

Irvine, L., Dekkers, R., Carey, L. and Lanhorne, P. (2022), “Search strategies for [systematic] literature
reviews”, Dekkers, R., Carey, L. and Langhorne, P. (Eds), Making Literature Reviews Work: A
Multidisciplinary Guide to Systematic Approaches, Cham, Springer, pp. 145-200.

Jesson, J., Matheson, L. and Lacey, F.M. (2011), Doing Your Literature Review: Traditional and
Systematic Techniques, Sage, London.

Kokoschko, B., Wohak, L. and Schabacker, M. (2023), “Ecodesign methods integration into SMEs
product development”, Chakrabarti, A. and Singh, V. (Eds), Design in the Era of Industry 4.0,
Volume 3, Smart Innovation, Systems and Technologies, Vol. 346, pp. 687-700, Springer,
Singapore.

Kraus, S., Durst, S., Ferreira, J.J., Veiga, P., Kailer, N. and Weinmann, A. (2022), “Digital transformation
in business and management research: an overview of the current status quo”, International
Journal of Information Management, Vol. 63, 102466, doi: 10.1016/j.ijinfomgt.2021.102466.

K€uhl, C., Bourlakis, M., Aktas, E. and Skipworth, H. (2022), “Product-service systems and circular
supply chain practices in UK SMEs: the moderating effect of internal environmental
orientation”, Journal of Business Research, Vol. 146, pp. 155-165, doi: 10.1016/j.jbusres.2022.
03.078.

Kumar, K., Boesso, G., Favotto, F. and Menini, A. (2012), “Strategic orientation, innovation patterns
and performances of SMEs and large companies”, Journal of Small Business and Enterprise
Development, Vol. 19 No. 1, pp. 132-145, doi: 10.1108/14626001211196442.

Latour, B. (2007), Reassembling the Social: an Introduction to Actor-Network-Theory, Oxford
University Press, Oxford, UK.

Le-Dain, M.-A., Benhayoun, L., Matthews, J. and Liard, M. (2023), “Barriers and opportunities of digital
servitization for SMEs: the effect of smart product-service system business models”, Service
Business, Vol. 17 No. 1, pp. 359-393, doi: 10.1007/s11628-023-00520-4.

Lelah, A., Mathieux, F., Brissaud, D. and Vincent, L. (2012), “Collaborative network with SMEs
providing a backbone for urban PSS: a model and initial sustainability analysis”, Production
Planning and Control, Vol. 23 No. 4, pp. 299-314, doi: 10.1080/09537287.2011.627660.

Li, A.Q., Kumar, M., Claes, B. and Found, P. (2020), “The state-of-the-art of the theory on product-
service systems”, International Journal of Production Economics, Vol. 222, 107491, doi: 10.1016/j.
ijpe.2019.09.012.

Liedtke, C., Baedeker, C., Hasselkuß, M., Rohn, H. and Grinewitschus, V. (2015), “User-integrated
innovation in Sustainable LivingLabs: an experimental infrastructure for researching and
developing sustainable product service systems”, Journal of Cleaner Production, Vol. 97,
pp. 106-116, doi: 10.1016/j.jclepro.2014.04.070.

JMTM
35,4

890

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026

https://doi.org/10.1016/j.lrp.2012.02.004
https://doi.org/10.1007/s11192-015-1798-9
https://doi.org/10.3390/su11195383
https://doi.org/10.3390/su4020175
https://doi.org/10.1109/tem.2012.2215961
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1016/j.ijinfomgt.2021.102466
https://doi.org/10.1016/j.jbusres.2022.03.078
https://doi.org/10.1016/j.jbusres.2022.03.078
https://doi.org/10.1108/14626001211196442
https://doi.org/10.1007/s11628-023-00520-4
https://doi.org/10.1080/09537287.2011.627660
https://doi.org/10.1016/j.ijpe.2019.09.012
https://doi.org/10.1016/j.ijpe.2019.09.012
https://doi.org/10.1016/j.jclepro.2014.04.070


Loureiro, S.M.C., Guerreiro, J. and Tussyadiah, I. (2021), “Artificial intelligence in business: state of the
art and future research agenda”, Journal of Business Research, Vol. 129, pp. 911-926, doi: 10.
1016/j.jbusres.2020.11.001.

Manzini, E. and Vezzoli, C. (2003), “A strategic design approach to develop sustainable product service
systems: examples taken from the ‘environmentally friendly innovation’ Italian prize”, Journal
of Cleaner Production, Vol. 11 No. 8, pp. 851-857, doi: 10.1016/s0959-6526(02)00153-1.

Marques, C., De Sousa Mendes, G., De Oliviera, M. and Rozenfeld, H. (2016), “Comparing PSS design
models based on content analysis”, Procedia CIRP, Vol. 47, pp. 144-149, doi: 10.1016/j.procir.
2016.03.068.

Marques, C., De Sousa Mendes, G., De Oliviera, M. and Rozenfeld, H. (2016), “Comparing PSS design
models based on content analysis”, Procedia CIRP, Vol. 47, pp. 144-149.

Mont, O.K. (2002), “Clarifying the concept of product-service system”, Journal of Cleaner Production,
Vol. 10 No. 3, pp. 237-245, doi: 10.1016/s0959-6526(01)00039-7.

Pardalis, G., Mahapatra, K. and Mainali, B. (2020), “Swedish construction MSEs: simply renovators or
renovation service innovators?”, Building Research and Information, Vol. 48 No. 1, pp. 67-83,
doi: 10.1080/09613218.2019.1662713.

PRISMA (2021), “Preferred reporting items for systematic reviews and meta-analyses”, available at:
http://www.prisma-statement.org/(accessed 30 March 2022).

Raddats, C., Kowalkowski, C., Benedettini, O., Burton, J. and Gebauer, H. (2019), “Servitization:
a contemporary thematic review of four major research streams”, Industrial Marketing
Management, Vol. 83, pp. 207-223, doi: 10.1016/j.indmarman.2019.03.015.

Rapaccini, M., Paiola, M., Cinquini, L. and Giannetti, R. (2023), “Digital servitization journey in small- and
medium-sized enterprises: the contribution of knowledge-intensive business firms”, The Journal of
Business and Industrial Marketing, Vol. 38 No. 6, pp. 1362-1375, doi: 10.1108/jbim-01-2022-0008.

Rittershaus, P., Renner, M. and Aryan, V. (2023), “A conceptual methodology to screen and adopt
circular business models in small and medium scale enterprises (SMEs): a case study on child
safety seats as a product service system”, Journal of Cleaner Production, Vol. 390, 136083,
doi: 10.1016/j.jclepro.2023.136083.

Rizos, V., Behrens, A., Van Der Gaast, W., Hofman, E., Ioannou, A., Kafyeke, T., Flamos, A., Rinaldi,
R., Papadelis, S., Hirschnitz-Garbers, M. and Topi, C. (2016), “Implementation of circular
economy business models by small and medium-sized enterprises (SMEs): barriers and
enablers”, Sustainability, Vol. 8 No. 11, p. 1212, doi: 10.3390/su8111212.

Sakao, T. (2011), “What is PSS design?—explained with two industrial cases”, Procedia—Social and
Behavioral Sciences, Vol. 25, pp. 403-407, doi: 10.1016/j.sbspro.2012.02.051.

Seuring, S. and Gold, S. (2012), “Conducting content-analysis based literature reviews in supply chain
management”, Supply Chain Management, Vol. 17 No. 5, pp. 544-555, doi: 10.1108/
13598541211258609.

Singh, R.K., Garg, S.K. and Deshmukh, S.G. (2008), “Strategy development by SMEs for
competitiveness: a review”, Benchmarking : An International Journal, Vol. 15 No. 5,
pp. 525-547, doi: 10.1108/14635770810903132.

Smith, L., Maull, R. and Ng, I.C.L. (2014), “Servitization and operations management: a service
dominant-logic approach”, International Journal of Operations and Production Management,
Vol. 34 No. 2, pp. 242-269, doi: 10.1108/ijopm-02-2011-0053.

Storey, D.J. (2016), Understanding the Small Business Sector, Routledge, London.

Sumter, D., Koning, J.De., Bakker, C. and Balkenend, R. (2020), “Circular economy competencies for
design”, Sustainability, Vol. 12 No. 4, p. 1561, doi: 10.3390/su12041561.

Tauqeer, M.A. and Bang, K.E. (2018), “Servitization: a model for the transformation of products into
services through a utility-driven approach”, Journal of Open Innovation, Vol. 4, p. 60, doi: 10.
3390/joitmc4040060.

Product-
service
systems

891

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026

https://doi.org/10.1016/j.jbusres.2020.11.001
https://doi.org/10.1016/j.jbusres.2020.11.001
https://doi.org/10.1016/s0959-6526(02)00153-1
https://doi.org/10.1016/j.procir.2016.03.068
https://doi.org/10.1016/j.procir.2016.03.068
https://doi.org/10.1016/s0959-6526(01)00039-7
https://doi.org/10.1080/09613218.2019.1662713
http://www.prisma-statement.org/
https://doi.org/10.1016/j.indmarman.2019.03.015
https://doi.org/10.1108/jbim-01-2022-0008
https://doi.org/10.1016/j.jclepro.2023.136083
https://doi.org/10.3390/su8111212
https://doi.org/10.1016/j.sbspro.2012.02.051
https://doi.org/10.1108/13598541211258609
https://doi.org/10.1108/13598541211258609
https://doi.org/10.1108/14635770810903132
https://doi.org/10.1108/ijopm-02-2011-0053
https://doi.org/10.3390/su12041561
https://doi.org/10.3390/joitmc4040060
https://doi.org/10.3390/joitmc4040060


Toker, K. and G€orener, A. (2023), “Evaluation of circular economy business models for SMEs using
spherical fuzzy TOPSIS: an application from a developing countries’ perspective”, Environment,
Development and Sustainability, Vol. 25 No. 2, pp. 1700-1741, doi: 10.1007/s10668-022-02119-7.

Tonelli, F., Taticchi, P. and Sue, E.S. (2009), “A framework for assessment and implementation of
product-service systems strategies: learning from an action research in the health-care sector”,
WSEAS Transactions on Business and Economics, Vol. 6, pp. 303-319.

Toxopeus, H., Achterberg, E. and Polzin, F. (2021), “How can firms access bank finance for circular
business model innovation?”, Business Strategy and the Environment, Vol. 30 No. 6,
pp. 2773-2795, doi: 10.1002/bse.2893.

Tranfield, D., Denyer, D. and Smart, P. (2003), “Towards a methodology for developing evidence-
informed management knowledge by means of systematic review”, British Journal of
Management, Vol. 14 No. 3, pp. 207-222, doi: 10.1111/1467-8551.00375.

Tseng, M.-L., Sujanto, R.Y., Ardaniah, V., Bui, T.-D., Lan, S., Negash, Y.T. and Tseng, J.-W. (2023),
“Product-service system toward circularity: hierarchical framework in Indonesia’s home
appliance manufacturing industry under uncertainties”, Annals of Operations Research,
Published online, doi: 10.1007/s10479-023-05538-5, (6 September 2023).

Tukker, A. (2015), “Product services for a resource-efficient and circular economy—a review”, Journal
of Cleaner Production, Vol. 97, pp. 76-91, doi: 10.1016/j.jclepro.2013.11.049.

Tukker, A. and Tischner, U. (2006), “Product-services as a research field: past, present and future.
Reflections from a decade of research”, Journal of Cleaner Production, Vol. 14 No. 17,
pp. 1552-1556, doi: 10.1016/j.jclepro.2006.01.022.

van Aken, J.E. and Romme, G. (2009), “Reinventing the future: adding design science to the repertoire
of organization and management studies”, Organization Management Journal, Vol. 6 No. 1,
pp. 5-12, doi: 10.1057/omj.2009.1.

van Halen, C., Vezzoli, C.A. and Wimmer, R. (2005), “Methodology for product service system”, inHow to
Develop Clean, Clever and Competitive Strategies in Companies, Koninklijke van Gorcum, Assen.

Vargo, S.L. and Lusch, R.F. (2004), “Evolving to a new dominant logic for marketing”, Journal of
Marketing, Vol. 68, pp. 1-17, doi: 10.1509/jmkg.68.1.1.24036.

Vasantha, G.V.A., Roy, R., Lelah, A. and Brissaud, D. (2012), “A review of product-service systems
design methodologies”, Journal of Engineering Design, Vol. 23 No. 9, pp. 635-659, doi: 10.1080/
09544828.2011.639712.

Vos, J.P. (2005), “Developing strategic self descriptions of SMEs”, Technovation, Vol. 25 No. 9,
pp. 989-999, doi: 10.1016/j.technovation.2004.02.014.

Wang, P.P., Ming, X.G., Li, D., Kong, F.B., Wang, L. and Wu, Z.Y. (2011), “Status review and research
strategies on product-service systems”, International Journal of Production Research, Vol. 49
No. 22, pp. 6863-6883, doi: 10.1080/00207543.2010.535862.

Wu, B., Fan, S., Yu, A.J. and Xi, L. (2016), “Configuration and operation architecture for dynamic
cellular manufacturing product–service system”, Journal of Cleaner Production, Vol. 131,
pp. 716-727, doi: 10.1016/j.jclepro.2016.04.107.

About the authors
Jennie �Akesson is Doctoral Student in Innovation and Design at the School of Innovation, Design and
Engineering atM€alardalen University, Sweden. She holds anM.Sc. in Product and Process Development
from M€alardalen University. Her research interests include product-service systems, design for
sustainability and the circular economy. Jennie �Akesson is the corresponding author and can be
contacted at: jennie.akesson@mdu.se

Dr Angelina Sundstr€om is Assistant Professor in Business Administration at the School of
Innovation, Design and Engineering, M€alardalen University, Sweden. Angelina’s research focuses on
business development and product portfolio management. Angelina earned her Ph.D. in Industrial
Economics and Organisation at M€alardalen University in 2015. Alongside research, Dr Sundstr€om has
extensive teaching experience and has been awarded the title of qualified teacher (sv. Meriterad l€arare).

JMTM
35,4

892

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026

https://doi.org/10.1007/s10668-022-02119-7
https://doi.org/10.1002/bse.2893
https://doi.org/10.1111/1467-8551.00375
https://doi.org/10.1007/s10479-023-05538-5
https://doi.org/10.1016/j.jclepro.2013.11.049
https://doi.org/10.1016/j.jclepro.2006.01.022
https://doi.org/10.1057/omj.2009.1
https://doi.org/10.1509/jmkg.68.1.1.24036
https://doi.org/10.1080/09544828.2011.639712
https://doi.org/10.1080/09544828.2011.639712
https://doi.org/10.1016/j.technovation.2004.02.014
https://doi.org/10.1080/00207543.2010.535862
https://doi.org/10.1016/j.jclepro.2016.04.107
mailto:jennie.akesson@mdu.se


Dr Glenn Johansson is Professor of Product Development at Lund University and M€alardalen
University, Sweden. His research interests include areas such as design for sustainability and the
circular economy, management and execution of product development and integrated product and
production development. Publications have appeared in the Journal of Cleaner Production, Journal of
Engineering and Technology Management, Research-Technology Management, International Journal of
Production Research, among others. Dr Johansson has received an Outstanding Paper award from the
Emerald Literati Awards for Excellence, and he is Co-founder of the Product Development Academy in
Sweden. He is also a member of the Swedish Production Academy.

Dr Koteshwar Chirumalla is Associate Professor in Product and Process Development atM€alardalen
University, Sweden. His research interests include the industrialisation of new products and production
technologies, servitisation and business models, second-life applications of electric vehicle batteries and
digital process innovation. He received his Ph.D. in 2013 in the area of Product Innovationwith a focus on
knowledge management and servitisation. Some of his work has been published in journals such as
Technovation, Industrial Marketing Management, Journal of Business Research and Research-
Technology Management.

Dr Sten Grahn has several years of experience in themanufacturing and energy industries, including
several leading industrial roles and responsibilities. He is currently Assistant Professor at M€alardalen
University, Sweden. He also holds a position as a researcher for RISE IVF AB. His research focuses on
system optimisation and automation, especially identifying how resource efficiency efforts should be
balanced to generate environmentally sustainable business and long-term profits.

Dr Anders Berglund is Assistant Professor in Innovation and Design at M€alardalen University,
Sweden. He holds a Ph.D. in machine design from KTH Royal Institute of Technology. He has a multi-
disciplinary background, given his entrepreneurial start-up experiences in life science, an M.Sc. in
industrial marketing and a Master’s degree in e-commerce in his portfolio. His research passion is on
learning elements in relation to new technologies and innovation, team-based learning, feedback and
performance, pedagogical development, immersive technologies, design thinking, organisational
change and digital transformation.

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

Product-
service
systems

893

Downloaded from http://ftp.nowpublishers.com/jmtm/article-pdf/35/4/874/9497985/jmtm-11-2021-0457.pdf by guest on 15 May 2026


	Design of product-service systems in SMEs: a review of current research and suggestions for future directions
	Introduction
	PSS design
	Research methodology
	Mapping the field through an initial search
	Comprehensive search
	Quality assessment
	Data extraction
	Synthesis
	Write-up

	Results
	Descriptive analysis
	Identified themes
	Theme 1: motives to engage in PSS design
	Theme 2: challenges to engaging in PSS design
	Theme 3: SME characteristics influencing PSS design
	Theme 4: methods for PSS design
	Theme 5: digitalisation and PSS design


	Discussion and future research directions
	Discussion
	Future research directions

	Conclusions, implications and limitations
	Theoretical implications
	Managerial implications
	Limitations

	References
	About the authors


