Journal of Cleaner Production 222 (2019) 903—921

Journal of Cleaner Production

journal homepage: www.elsevier.com/locate/jclepro

Journal of

B
Contents lists available at ScienceDirect ~  (Cleaner
P tion

Overcoming barriers towards Sustainable Product-Service Systems in  f)
Small and Medium-sized enterprises: State of the art and a novel o

Decision Matrix

Diego Augusto de Jesus Pacheco ™", Carla Schwengber ten Caten
Carlos Fernando Jung ¢ °, Claudio Sassanelli ¢, Sergio Terzi ¢

2 Head of Engineering School, Centro Universitario Ritter dos Reis - UniRitter, Orfanotréfio 555, 90840-440, Porto Alegre, RS, Brazil
b Engineering School, Department of Production Engineering Federal University of Rio Grande do Sul — UFRGS Av. Oswaldo Aranha 99, 90.035-190, Porto

Alegre, RS, Brazil

€ Vice Head of Engineering School, Federal University of Rio Grande do Sul — UFRGS, Av. Oswaldo Aranha 99, 90.035-190, Porto Alegre, RS, Brazil
94 Head of Department of Production Engineering, Faccat College, Av. Oscar Martins Rangel, 4500, 95.612-150, Taquara, Brazil
€ Department of Economics, Management and Industrial Engineering, Politecnico di Milano, Via R. Lambruschini 4/b, 20156, Milano, Italy

ARTICLE INFO

ABSTRACT

Article history:

Received 4 August 2018
Received in revised form

9 December 2018

Accepted 14 January 2019
Available online 1 March 2019

Keywords:

Sustainable Product-Service System
Product-Service System

Small and Medium-sized Enterprises
Servitization

Literature review.

The Sustainable Product-Service Systems are a promising approach based on a Triple Bottom Line
perspective of the sustainability. However, its practical and effective adoption is still very limited and
addresses significant barriers for the manufacturing firms. Furthermore, this emergent topic has been
discussed by literature mainly in large company’s context, turning in a very limited and immature stage
the current body of knowledge for the Small and Medium-sized Enterprises (SMEs). Thus, considering
the significance of small companies to the global economy and their intrinsic difficulties, the purpose of
this study was to identify the main barriers involving the transition towards Sustainable Product-Service
Systems in manufacturing Small and Medium-sized Enterprises as well as the strategies to overcome
them. A systematic literature review of the past two decades was organized capturing the state of the art
of the area. Findings reveal that internal barriers associated with intrinsic characteristics of SMEs become
still more sensitive during the transition (e.g., limited financial resources, the lack of competences, fol-
lower mentality and resistance to change). As well as, barriers related with the novelty of Sustainable
Product-Service Systems models require new attitudes to small companies (e.g., changing mindsets from
product ownership to use, replacing the value of exchange by value in use involving long-term relations,
understanding the Product-Service Systems concept) and particularly highlight the lack of models/
methods supporting this transition. The practical contribution of this study is in organise a compre-
hensive body of knowledge on strategies to overcome barriers towards Sustainable Product-Service of-
fering. Moreover, an innovative decision matrix supporting decision-makers during the Sustainable
Product-Service System development was proposed from the literature review findings.

© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

Moreover, the sustainability has become one of the critical factors
for long-term business success (Yang et al., 2017) and many man-

Several factors enable manufacturing firms to attain a compet- ufacturers today are striving to offer high value-added Product-
itive advantage based on service innovation (Mennens et al., 2018). Service System (PSS) due to increasing competition and environ-

mental pressure. However, PSS development activities face a vari-
ety of challenges such as a high level of customisation, hidden
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Sakao, 2017). Besides, although the PSS domain emerged from the
sustainability field, its practical development and application in
this domain is not matured yet (Vasantha et al., 2015, 2012).
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Initially, the PSS was developed as a more sustainable alterna-
tive in comparison with traditional product-sales, primarily
through better and more intensive use of materials (Sundin et al.,
2015). By shifting from traditional offer to an integrated solution
of product-services, it was assumed that PSS could reduce the
environmental impact and provide benefits for the PSS provider
and the consumer in economic and social ways (Vezzoli et al.,
2015). However, currently, there is in the literature the under-
standing that sustainability is not an intrinsic characteristic of PSS
business models (Doualle et al., 2015; Pigosso and McAloone, 2016;
Boucher et al., 2016). Several recent studies have discussed that the
environmental performance of PSS can indeed, in some cases, be
worse if compared to traditional products offer (I(jaer et al., 2016;
Pigosso and McAloone, 2016; Barquet et al., 2016b).

Studies have demonstrated that PSS business models actually
might have an adverse effect on the environmental issues resulting
only in economic benefits (Barquet et al., 2016a; Halme et al., 2004;
Tukker, 2015; Doualle et al., 2015). Recently, Pigosso and McAloone
(2016) concluded that, despite their substantial potential for
enabling increased environment performance, the PSSs are not
intrinsically environmentally sustainable. Boucher et al. (2016, p. 1)
recently agreed: “The PSS concept was initially considered to be a
promising initiative to influence on sustainable production and
consumption patterns. However, it is now stated that PSS does not
necessarily lead to sustainable solutions”. Consequently, abroad
this discussion, a perspective defined as Sustainable Product-
Service Systems (SPSS) has received attention from scholars.

The SPSS is defined as “an offer model providing an integrated
mix of products and services that are together able to fulfil a
particular customer demand (to deliver a ‘unit of satisfaction’),
based on innovative interactions between the stakeholders of the
value production system (satisfaction system), where the economic
and competitive interest of the providers continuously seeks
environmentally and socio-ethically beneficial new solutions”
(Vezzoli et al., 2015, p. 2). Barquet et al. (20164, p. 436) also defined
SPSS as being “an approach to achieve benefits in the three di-
mensions of sustainability”. SPSS aimed at maximising environ-
mental and social performance in products, services or PSS offer
(Maxwell et al.,, 2006). Therefore, based on these definitions,
differently by traditional PSS assumptions that are more focused on
customer’ needs, economic dimension and eventually environ-
mental results, the SPSS is intrinsically embedded in a Triple Bot-
tom Line perspective of sustainability. The SPSS offer is effectively a
win-win proposition: environmentally, socio-ethically and
economically sustainable at the same time (Vezzoli et al.,, 2015,
2012).

However, although SPSS innovations represent a promising
approach to more sustainable servitization, its practical adoption is
still very limited. This occurs because the most of the cases of SPSS
offers are radical innovations, involving significant corporate, cul-
tural, behavioural and regulatory challenges (Ceschin, 2013; Vezzoli
et al., 2015), giving rise to several difficulties not only in large
companies but, especially, in the context of the SMEs. Nowadays,
“there are about 22 million SMEs in the EU28, representing 99 of
every 100 businesses, employing 89 million people (2 in every 3
employees) and generating around €3700 trillion in added value
(Viesi et al., 2017, p. 363)”". However, for SMEs, this transition be-
comes more problematic due their intrinsic characteristics and the
barriers associated (e.g. economic constraints, poor managerial
skills, lack of formalized planning, difficulties to attract skilled
personnel and to update technological know) hindering the pro-
vision of sustainable business (Pardo et al., 2013; Orloff and Heinz,
2015).

Although in recent years there is a growing body of literature
that recognises the importance of SMEs, there is very little scientific

understanding regarding the implementation process of SPSS
models into SMEs context. This is a critical aspect because the SMEs
plays a central role in the economy and to the maintenance of
employment in EU (Clegg et al., 2017; Orloff and Heinz, 2015; Bos-
Brouwers, 2010). On the whole, the literature demonstrates that the
economic performance of SMEs has a pivotal role in the global
economy to both well-developed and emerging nations. “An
increasing number of academics, policymakers, and government
and non-government agencies are turning their attention to SMEs,
because SMEs - as major contributors to societies and economies -
may play an important role in achieving sustainable development
goals (Bhamra et al.,, 2018, p. 233)". Nevertheless, little is known
about the phenomena of sustainable servitization, and it is not clear
what factors more affect the SMEs towards this transition process
(Sundin et al., 2015; Rapitsenyane, 2014; Pardo et al., 2013).
Consequently, nowadays, the generalizability of much-published
research on this issue still is very problematic.

Our research also demonstrates that, although extensive
research has been carried out on PSS field, no single study still
exists discussing and consolidating in an integrative framework the
prescriptive strategies to overcome the barriers towards SPSS in
SMEs. In order to exemplify this previous assumption, performing
the query TITLE-ABS-KEY, with the strings “Sustainable Product-
Service System” AND “SME” on Scopus, only 3 contributions were
obtained. However, none of these contributions focuses on the
barriers or in guidelines to overcome them in SMEs. We conclude,
therefore, that little or none attention has been paid to this topic in
particular.

Reinforcing these research gaps, several recent studies corrob-
orate other critical reasons that justify the motivation of this
research focusing on SPSS in SMEs. Thus, our study responds to
recent calls for investigating how SMEs can successfully make the
transition towards competitive SPSS business models. Recently,
Bhamra et al. (2018, p.233) reinforced the contribution of our study
arguing that “[...] SMEs need more targeted information about how
to implement the PSS concept. They need to better understand the
feasibility of the PSS model for their structures. They need an ability
to discern the drivers and barriers to PSS design and development.
And, they need to understand the perceptions of their supporters as
regards PSS.”

Aligned with this previous assumption, is not easy to transfer
key findings regarding the capabilities necessary for the service
business to SMEs, which generally feature different strategies, ca-
pabilities, and resource (Paiola et al., 2012; Gebauer et al., 2010).
Also, the servitization process is a not yet mature phenomenon for
manufacturing SMEs (Rondini et al., 2018; Adrodegari et al., 2017;
Wiesner et al., 2017; Kowalkowski et al., 2013; Hernandez-Pardo
et al,, 2012; Tonelli et al., 2009). In sum, little is known about ser-
vice infusion in SMEs (Kowalkowski et al., 2013) justifying the
motivation and relevance of our research.

Additionally, other critical reasons for SMEs engage the transi-
tion towards SPSS must be considered. First, in many cases, radical
innovation can only be achieved with business model innovation,
such as the case of SPSS offers (Orloff and Heinz, 2015, p. 20). Also,
without combined product with service innovation, manufacturing
SMEs run the joint risks of failing to defend existing markets as well
as not developing new markets (West and Nardo, 2016). Finally,
eroding product margins (Paiola et al., 2012) intensive competition
(Paiola et al., 2012; Doualle et al., 2016) and maximize customer
value (Peillon et al., 2018) are strong reasons to SMEs add servic-
tized business models.

Hence, considering that the current background for SPSS tran-
sition to SMEs is fragmented and still insufficient to support the
shift towards SPSS models for the small business, to fill this
research gap the research question that emerges is the following:
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What are the main barriers and lessons learned involving the
transition to SPSS within SMEs into practice and how overcomes
these barriers? The managerial relevance of this study is in to
identify and present new insights into manufacturing SME’ man-
agers, policymakers, and academics to implement SPSS business
models successfully. Also, this research extends the current theo-
retical framework on PSS and SPSS in SMEs driving new researches
avenues to this domain, enriching the body of knowledge in the
field of sustainable servitization of manufacturing firms.

This study makes an original scientific contribution to research
on SPSS in SMEs in two manners. First, contributes providing a
structured and comprehensive review of literature offering several
insights that emerged from literature available. Second, our
research proposes an innovative Decision Matrix supporting SMEs
and decision-makers during the SPSS transition. Finally, corrobo-
rating the importance of our work, recently Reim et al. (2015, p. 62),
concluded in a comprehensive literature review on the state-of-
the-art on PSS models that, “[...] there is an increased need to
synthesize the findings of existing studies and provide directions
for future research on the important topics of PSS business models
and tactics”. This present need occurred because of the rapid
growth of the researches in this field, contributes to problems
associated with accumulating and systematizing research findings.

The remainder of the article is organized in the following
manner. Section 2 introduces the research context and the litera-
ture, and Section 3 presents the research method and the protocol
of systematic review carried. Section 4 details the findings as well
as introduce the innovative SPSS Decision Matrix supporting the
decision-making process developed from the findings observed in
the literature. Section 5 discusses the research results and their
managerial and scientific implications to the cleaner production,
sustainability and SMEs literature. Finally, section 6 concludes the
study and presents the main research directions to advance in this
relevant domain.

2. Research context

The literature evidences in several ways that the transition to-
wards SPSS is not an easy journey and that many are the difficulties
hindering a sustainable provision of product-service oriented offers
to large and especially to SMEs (Vezzoli et al., 2015; Salazar et al.,
2015; Kjaer et al., 2016; Pardo et al., 2013; Orloff and Heinz,
2015). A possible reason is that there are significant differences
between the business models of large companies and SMEs. Pol-
icies, as well as theories and instruments suited for large com-
panies, do not necessarily lead to successful outcomes within an
SME (Bos-Brouwers, 2010).

Another disadvantage is regarding the current research frame-
work accumulating. Most of the literature focuses mainly on the
large and multinational companies, overlooking the significant
contribution for SMEs. However, at least 80% of all global enter-
prises are considered SMEs (Moore and Manring, 2009). According
to the European Commission (2011, 2016), the SMEs represent over
99% of European enterprises and around two-thirds of European
employment. Therefore, due to the significance of SMEs, spec-
ifications and critical directions towards SPSS business models
diffusion for SMEs represent a topic essential for the world econ-
omy (OECD, 2010).

Besides, considering specifically some intrinsic characteristics of
SMEs (Bos-Brouwers, 2010), the SPSS transition can turn still more
difficult in small business. First, considering the financial aspects,
the failure of innovation projects, as a new SPSS offer, may be
disastrous to SME due to their economic constraints. Difficulties
attracting venture capital and investments and the high fixed costs
for technological investments also can be critical for scaling up new

SPSS business models. Second, on the owner/manager perspective,
the poor managerial skills (planning, inadequate delegation, lack of
functional expertise or support), the high dependency on persons
for survival and the lack of formalized planning, can turn more
difficult the implementation of SPSS offer. Third, the difficulties to
attract skilled personnel and to update technological knowledge
may also affect a successful SPSS due to the new necessary design
and sustainable competencies. Hence, considering these difficulties
and the economic significance of small business to the global
economy, it is necessary to comprehend which strategies have
potential to mitigate these core disadvantages faced by SMEs to
obtain a more fluid transition towards SPSS business models.

Due to this, the SPSS is still an immature research topic in the
available literature and so far directed to large companies. Conse-
quently, there is a clear gap in the literature regarding its imple-
mentation and diffusion specifically in SMEs context. We
demonstrated that the literature focused on this domain is scarce
and, as a result, the operational deployment at the concrete level of
the industrial SMEs economy is very limited (Clegg et al., 2017;
Boucher et al., 2016; Nada and Ali, 2015; Pardo et al., 2012). In this
context, this research focuses specifically on SPSS business models
in the context of capital goods manufacturing SMEs. To fill this gap,
a systematic literature review of the leading scientific databases has
been performed. As a result, this study extends the current litera-
ture on this specific domain, contributing to the understanding of
the adoption of SPSS business models in SMEs. More in particular,
in the following section, the research method adopted to address
the research objectives is described.

3. Materials and methods

To advance and extend the current research framework investi-
gating the SPSS transformation in manufacturing SMEs, the present
study consisted of a systematic literature review, driving new
research avenues to this field. The specific focus is on researches
related to SPSS transformation in capital goods manufacturing SMEs
and its barriers and tactics to overcome these constraints. The main
advantages of the systematic literature review are twofold, under-
standing the state of the art of the research domain and aiding the
identification of useful knowledge (Dresch et al., 2015; Tranfield and
Denyer, 2003; Moheretal.,2009). In this sense, the research protocol
(Dresch et al., 2015), was adopted and structured as follows.

Initially, in step 1 of the search process, was performed the
planning research process, contemplating the definition of the
issue and conceptual framework. In this case, our research aims to
comprehend what are the main factors involving the transition
process to SPSS in manufacturing SMEs context into practice. The
research question of this study is: what are the factors involving the
transition process to SPSS within SMEs into practice? The authors of
this study performed all the stages of the systematic literature re-
view process.

Next, step 2 considered identify the publications and applying
practical screening. As well as, apply the search strategy, keywords,
period, databases, inclusion/exclusion criteria, and eligibility/cod-
ing. For the keyword and Boolean operator's definition, initially, a
preliminary analysis was performed on previous systematic liter-
ature review papers focused on PSS domain. An initial list of key-
words was extracted from the following papers: ‘State-of-the-art of
design, evaluation, and operation methodologies in product service
systems’ by Qu et al. (2016), ‘Product-Service Systems (PSS) busi-
ness models and tactics - a systematic literature review’ by Reim
et al. (2015), and the ‘Product-service systems: a literature review
on integrated products and services’ (Beuren et al., 2013) and ‘State-
of-the-art in product-service systems’ (Baines et al., 2007).

As a result, an initial set of keywords frequently used by
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academics in the PSS domain could be organized. Next, a pre-
liminary search combining the keywords ‘PSS’, 'Sustainable
Product-Service System’, ‘SME’ and ‘Small and Medium-sized En-
terprises’ was conducted in Scopus database aiming to identify a
more comprehensive set of keywords specifically related with
‘Sustainable Product-Service System’ in SMEs domain. Thus, other
keywords were identified and added. Indeed, due to the limited
literature identified about SPSS in SMEs, a broader keywords list
was included in the step of the full search process, aiming to cap-
ture all the potential papers related to the SPSS transition in
manufacturing SME available in scientific databases.

Finally, to conduct the final search process, the combinations of
the keywords found (Table 1) with ‘SME’ and ‘Small and Medium-
sized Enterprises’ were performed in the field Title, Abstract, and
Keywords of Scopus and ISI Web of Knowledge (WoS) databases. To
exemplify, one of the several combinations used to perform the
screening was the following: ‘Sustainable Product-Service System’
& ‘SME’. The WoS and Scopus coverage the most relevant scientific
databases in Engineering, Natural Science and Arts/Humanities and
not necessarily index the same journals (Mongeon and Hus, 2016).

Previous literature review studies on PSS also applied a similar
search strategy to reveal the state of the art in this domain (Reim
et al., 2015). Complementary, additional records were identified
through other sources. In this case, was performed the search
process at databases ProQuest Dissertations & Theses and Google
Scholar to locate studies such as PhD theses or even peer review
papers not obtained by scientific databases, using the combinations
of keywords adopted in the principal search process. The criteria
adopted for the selection of studies in Google Scholar were the
same criteria adopted in stage 3 of the search process. As a result,
two PhD theses (Hernandez-Pardo, 2012; Rapitsenyane, 2014) were
selected after the inclusion and exclusion analysis.

The use of complementary search to Scopus and WoS contrib-
uted to a more accurate assessment. Moreover, types of citing
documents significantly differed between disciplines, suggesting
that a broad range of academic non-journal publications not be
indexed in WoS but are accessible through others database
(Mongeon and Hus, 2016). Finally, the most cited articles on ref-
erences of papers also were analysed and, if considered adherent
with the inclusion/exclusion criteria, were included in analyses.

The step 3 consisted of applying the theoretical screening criteria.
In this stage, the first definition is related to the search period
adopted. The search period considered was between January/1995
and October/2018. In this stage, the search process adopted (Moher
et al., 2009) is detailed (Fig. 1). The next definition is about the in-
clusion and exclusion criteria. The eligibility criteria adopted for
inclusion of studies for full analysis were as follows: (i) papers
investigating the transition process to specifically in SPSS in capital
goods manufacturing SMEs (ii) studies proposing artefacts (i.e.
methods, models or tools); on this topic; (iii) papers clearly
demonstrating practical evidence/results on SPSS deployment in
capital goods manufacturing SMEs; (iv) studies in English language.
Besides, the exclusion criteria adopted were the following: (i)
studies with high quantitative or statistical bias making it difficult to
capture qualitative insights and lessons learned; (ii) pure theoretical
and conceptual papers; (iii) studies investigating the transition into
large companies or in non-manufacturing SMEs (e.g., software,
tourism, commercial, sharing companies); (iv) we used only formal
literature, does not including for example books, grey research, and
reports; (v) studies demonstrating low methodical rigour.

In step 4 was performed the final filtering and process analysis.
The data collected from each study were used to detect relevant
findings related to the barriers for SPSS diffusion in SMEs, as well as,
how they could influence the SPSS transition and the sustainability
performance in manufacturing SMEs. To perform the analysis of

Table 1
Search strings and results.

Search strings Scopus Web of Science

Sustainable product-service system 3 -
Product-service system 32
Product-service 137
Servitization 18
Sustainable Service 1
Industrial product service system 1
Service engineering 5

PSS 26 1
PSS -
Service-dominant logic 8

Servicification — -
Functional product 4

Functional product development -

Integrated product service engineering — —
Integrated product service offering — —
Functional sales - -
Dematerialisation
Service infusion - —
Product-to-service - -
Post mass production paradigm - —
Service-oriented
Integrated solutions
Product bundling
Hybrid offerings
Sharing economy
Shared economy - —
Circular economy 25 5
Total 269 45

R

NOA

these studies, the open coding content analysis technique was
employed, aiming at certifying if the publication considers the
sustainability perspective on the transition to SPSS. The study
yielded a portfolio of twenty-two selected studies, revealing the
absence of researches on this topic.

During the process analysis, notes and headings were synthe-
sized in a spreadsheet in association with our research goal. After
presenting the main metadata results and descriptive analyses, the
synthesis, based on configurative analyses (Gough, Oliver and
Thomas, 2012), was considered. The open questions in literature
reviews studies designed to explore a topic broadly are best
answered using a configurative review. In the configurative anal-
ysis, the review questions tend to be answered with qualitative
data gathered from more heterogeneous primary studies, which
are interpreted and explored throughout the review to generate
and explore the theory (Gough, Oliver and Thomas, 2012; Dresch
et al., 2015). Thus, the results and contributions are discussed in
depth in the next sections.

4. Results
4.1. Contextualizing the field

Initially, the state of the art of the studies in PSS, SPSS and both
applied in SME context were compared. Table 3 exemplifies the
total of published articles, and the respective matching keywords
searched in the field Title of the Scopus database.

By analysis in Table 3, relevant findings can be highlighted. First,
it is possible to verify an increasing number of published studies
from 2010 regarding ‘Product-Service System’ field. Around 89% of
PSS’ studies were published from 2010. In addition, a noteworthy
consideration aspect evidenced is that the number of publications
doubled from 2011 to 2015.

Furthermore, an increasing interest in Sustainable Product-
Service System topic in recent years could be evidenced in the
literature available. Regarding these results (51 records) in Table 3,
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Fig. 1. Research process.

it still is possible to affirm that the body of knowledge existent can
be considered still very limited. We found a little number of studies
specifically on the intersection between ‘Product-Service System &
SME’ and, particularly, regarding ‘Sustainable Product-Service
System & SME'. These numbers indicate that the theoretical back-
ground on PSS and mainly SPSS in SMEs context is very restricted
(Bacchetti 2017; Boucher et al., 2016; Pardo et al., 2012). Therefore,
the recent increase interest by SPSS in SMEs confirms the hypoth-
esis that this relevant domain is in infancy and fragmented stage of
research.

Furthermore, a network of interactions (Fig. 2) was constructed
using NodeXL software (Smith et al., 2010) to determine how occur

.
Barquet et al. (2016)

. .
‘wiest and Nardo (2016)

Hernandez-Pardo et al. (2012) -

HemandezPardo et al. (2013)
.

b
Hermandez-Pardo (2012)

Sundin et al. (2015)

~,
\wiesner et al. (2017)

I
~~—"__Rapitsenyane (2014) ‘

Ambroise et al. (2018)

the interaction between the scholars and to improve the under-
standing of this topic. The network of interactions was based on the
number of citations of each author among the selected studies.
Authors without citations were not considered in the graphic
representation, and the number of citations in the selected papers
was collected manually. The arrows point towards the author that
was cited. Smaller dots that did not include an arrow represent
authors that mentioned another researcher, but they were not cited
by anyone in the network. The primary outcome was that the most
cited studies among the authors of this subject were, respectively,
Kowalkowski et al. (2013), Gebauer et al. (2010), and Herndandez-
Pardo et al. (2012).

__——®
. {(aebauer et al. (2010)
I\

4

S Kowalkouskietal (2013)_

e
Adrodegan et al. (2017)

b
Paiola et al. (2012)

o
Rondini et al. (2018)

Fig. 2. The network of interactions of the scholars.
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Kowalkowski et al. (2013), adopted an explorative approach to
investigate how SMEs construct new value constellations that
enable value creation through servitization. Findings on the tran-
sition process for service infusion in SMEs were obtained from in-
formation from 13 SMEs. Already Pardo et al. (2012) present an
approach to identify opportunities to develop SPSS in SMEs. In or-
der to develop the model, a study with 16 manufacturing SMEs was
carried out. A set of barriers and opportunities for a successful
transformation were noted. Finally, Gebauer et al. (2010), focus on
how SMEs from the capital goods manufacturing sector develop
service business.

In order to enrich the analyses and the comprehension of the
state-of-the-art in this domain, the software Publish or Perish
(Harzing, 2007) was used to identify the dissemination of these
studies considering the total number of citations of each study
(Table 2). It is a software that retrieves and analyzes academic ci-
tations, and the data were collected (in October 2, 2018) consid-
ering the citations in Google Scholar. The criteria used to analyse
citations was the following: the quantity of citations denotes the
sum of all citations received by the study in the literature since the
publication.

Findings show that the studies with highest total citations are,
respectively, Kowalkowski et al. (2013) with 130 citations, Gebauer
et al. (2010) with 84, followed by Orloff and Heinz (2015) and
Hernandez-Pardo et al. (2012), both with 45 records. Publish or
Perish also was used to understand the dissemination of all selected
studies calculating the average of total citations per year. This index
represents the number of citations received divided by the number
of years since the publication of the study.

The results demonstrated that the studies with the highest
dissemination until the moment are Kowalkowski et al. (2013) with
26 citations per year, Adrodegari et al. (2017) with 11 citations,
Gebauer et al. (2010) with 10,5 citations per year and Hernandez-

Table 2
Selected studies.

Pardo et al. (2012) with 7,5. These related studies may be consid-
ered as potential representative researches and possible bottom-
line to new investigations in this domain.

4.2. Main barriers towards Sustainable Product-Service Systems in
manufacturing Small and Medium-sized Enterprises

Besides, considering specifically intrinsic characteristics of
SMEs, the transition towards SPSS can be still more difficult. Several
barriers extracted from transitional case studies are highlighted in
the available literature. Aiming to ensure qualitative rigour in
inductive research, we applied the methodology proposed by Gioia
et al. (2013). This methodology is an approach useful to the artic-
ulation of concept development designed to bring rigour to
inductive research procedures.

Therefore, in the first stage of this methodological process, an
in-depth analysis of the findings and conclusions of the studies was
performed. Next, a micro-level categorization of barrier categories
of main ideas retrieved from findings and conclusions was orga-
nized. As a result, layers of abstractions were proposed by analyzing
the results of literature exploration. The same process also was
adopted to obtain the categories of guidelines indicated by the
literature.

For instance, Rapitsenyane (2014) summarised as main SMEs’
constraints: the lack of finance and poor market performance of
products contributing to enormous low profit margins; the low
engagement in innovation activities; low design awareness and
follower mentality; lack of clear business strategy; negative expe-
riences from tried/failed collaborations causing scepticism to new
projects; and limited understanding of sustainability only to the
economic dimension, turning environmental and social gains to
low priorities for SMEs.

Pardo et al. (2012) also found similar barriers, such as limited

# Author(s) Title

Citations

1 Orloff and Heinz (2015) Sustainable product service systems in small and medium enterprises - from a case study on textile leasing to a Design Thinking 45
Workshop for Sustainable Product-Service System Development.

2 Lelah et al. (2014) Scenarios as a Tool for Transition towards Sustainable PSS. 10
3 West and Nardo (2016) Creating product-service system opportunities for small and medium-size firms using service design tools. 5
4 Lelah etal. (2012) Collaborative network with SMEs providing a backbone for urban PSS: a model and initial sustainability analysis. 15
5 Hernandez-Pardo et al. Exploring SME Perceptions of Sustainable Product-Service Systems. 19
(2013)
6 Doualle et al. (2016) Design of sustainable product-service systems (PSS): towards an incremental stepwise assessment method. 8
7 Adrodegari et al. (2017) PSS business model conceptualization and application 11
8 Gebauer et al. (2010)  Service business development in small and medium capital goods manufacturing companies 84
9 Rapitsenyane (2014) Supporting SMEs adoption of sustainable Product Service Systems: a holistic design-led framework for creating competitive 1

advantage.
10 Sundin et al. (2015)
11 Xing and Ness (2016)
12 Hernandez-Pardo

Sustainability indicators for Small and Medium-sized Enterprises (SMEs) in the transition to provide Product-Service Systems (PSS). 10
Transition to product-service systems: principles and business model.
Designing sustainable product service systems: a business framework for SME implementation. —

(2012)

13 Hernandez-Pardo et al. Sustainable Product-Service Systems in Small and Medium Enterprises (SMEs): Opportunities in the Leather Manufacturing 45
(2012) Industry.

14 Kowalkowski et al. Any Way Goes: Identifying Value Constellations for Service Infusion in SMEs. 130
(2013)

15 Wiesner et al. (2017)
16 Rondini et al. (2018)
17 Peillon et al. (2018)

Integrating requirements engineering for different domains in system development — lessons learnt from industrial SME cases. 8
A simplified approach towards customer and provider value in PSS for small and medium-sized enterprises. —
Service and customer orientation of corporate culture in a French manufacturing SME. -

18 Goduscheit and Paths Toward Radical Service Innovation in Manufacturing Companies - A Service-Dominant Logic Perspective. 1
Faullant (2018)
19 Ambroise et al. (2018) The environment strategy-structure fit and performance of industrial servitized SMEs. 1
20 Paiola et al. (2012) Service Business Development in Small- to Medium-Sized Equipment 28
Manufacturers.

21 Bacchetti (2017)

A design approach with method and tools to support SMEs in designing and implementing Distributed Renewable Energy (DRE) —

solutions based on Sustainable Product-Service System (S.PSS).

22 Tonelli et al. (2009)
Health-Care Sector

A Framework for Assessment and Implementation of Product-Service Systems Strategies: Learning From an Action Research in the 17
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Table 3
Number of publications per year versus keywords.

909

Year ‘product-service system’ ‘product-service system & SME’ ‘sustainable product-service system’ ‘sustainable product-service system & SME’
2000 1 1

2001 2 2

2002 1

2003 5 1

2004 2

2005 6

2006 11 1

2007 12

2008 16 1

2009 32

2010 42 3

2011 52

2012 69 3

2013 82 1 4 1
2014 89 4

2015 113 10

2016 110 7

2017 100 8

2018 111 1 6

Total 861 51 1

knowledge and awareness in social and environmental subjects,
lack of knowledge/awareness of sustainability and lack of a busi-
ness strategy. Barriers related to organisational weaknesses
obscure the possibility to design and implement SPSS. Explicit
barriers blocking the transition are the misunderstanding of the
PSS concept, undervalued and unclear design practices, dis-
articulated use of Information and Communications Technology
(ICT) and a worrying lack of trust and collaboration in the supply
chain. The assumption that giving SMEs access to ICT will make
them more competitive is only partially valid. These difficulties can
be partially explained because, if the SMEs are not able to integrate
the technologies with their main production processes and if they
do not have a business strategy where technology can play a role,
similar problems will be repeated.

Orloff and Heinz (2015) identified as main barriers the man-
agement commitment during the initial implementation of SPSS,
internal conflicts between sales and service, recognition of market
demands, problems to pricing services, difficulty in balancing the
overall performance with social/ecological issues and problems
with low-value products. They reinforce that these difficulties also
can become success factors if perfected. Finally, they argued that
the success in sales mainly depends on the communication of the
leasing-contract to convince customers by savings. Potential in-
ternal conflicts between sales and service and shift to service
mindset are solved by putting customer satisfaction at the centre of
attention. The problem of pricing services is solved through a
transparent cost structure. The stronger market competition and
the lack of market demand are minimized with benchmarking on a
national level with competitors and having a bigger sales team on
the SME level.

Pardo et al. (2013) also found similar barriers and added com-
plements with new variables, such as the lack of understanding
within SMEs about what sustainability means and what the im-
plications are for them to transform their operations towards sus-
tainability, lack of formal business strategies with a design process
suggests that work is needed on this area before thinking about
developing SPSS. They also highlighted as barriers the organisa-
tional resistance in SMEs, substantial investments required,
complexity, the balance between sustainable business principles,
public acceptance, financial uncertainty, the absence of demand,
and complicated relationships between stakeholders. Furthermore,
there are barriers related to ICT waste or non-use, obsolescence of

products, the unknown effect of ICT, equipment and application,
rebound effects, lack of knowledge, substantial investments
required, re-materialisation. Finally, it is not yet clear how the
academia, policymakers, non-governmental organisations and the
public can work together, how they can give support and what
mechanisms should be used to develop PSS in SMEs (Pardo et al.,
2013).

The sustainable infusion and awareness depend on the size and
on resources such as time, specialised, the personal interest of
employees and maturity or time working in sustainable issues of
SME (Sundin et al., 2015). There is a lack of understanding about the
changes required to their current business models and how these
changes may be undertaken progressively and measure the impacts
on the transition (Xing and Ness, 2016).

Problems regarding the need for change management in the
business also are explored by literature. The main challenges, to
Lelah et al. (2014), are moving the business model based on
transactions to a model based on relationships, requiring global
planning, changes in management practices and rethink business
models replacing the value of exchange by value in use, involving
long-term relations. Lelah et al. (2012) highlight the difficulty in
changing the mind-sets from product ownership to use, share re-
sponsibility for system performance between provider and the
user, and the lack of tools linking the micro-system of the company
and its process of development of products/services to the sus-
tainability expectations of society.

Pardo et al. (2012) found a complex situation with internal and
external actors involved in the SMEs investigated, detecting a lack
of connection in strategic terms between the adoption and use of
ICT with the other areas (i.e. design and sustainability). The ob-
stacles (short-term management, tight financial budgets, etc.) can
be overcome if the inclusion of concepts to develop SPSS is per-
formed through partnerships with Universities, Consultancies,
Government Agencies or any organisation with the capacity to
support organisational projects in SMEs. The lack of awareness
about the mean of sustainability to the Operations Management
activities within SMEs results in incorrect actions taken by the
SMEs in the environmental/social domain. From these obstacles of
pointed by the literature, an integrated classification of barriers can
be summarised (Table 4). Although the related barriers are not an
exhaustive list, they represent the most significant difficulties faced
by SMEs according to the literature available.
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On the one hand, these findings reveal some expected internal
barriers resulting from intrinsic characteristics of SMEs that be-
comes still more sensitive during the SPSS transition. Such for
example, we highlight the lack of financial resources, financial
vulnerability, and short-term management view that can turn still
more difficult the engagement in business model innovations such
is the case of a SPSS offer.

In line with these findings, the lack of competences (i.e. in high
management, employees, knowledge on PSS concepts and advan-
tages) also restrict SMEs establishes a clear vision of sustainability
based on Triple Bottom Line perspective. The lack of business
strategy, internal formalized process, sums up to lack of models/
methods guiding the transition and the absence of an orchestrated
ecosystem, increase the unsuccessful risks to the manufacturing
SMEs.

On the other hand, the outcomes shown several barriers directly
related to the nature and novelty of PSS and SPSS business models
that require new attitudes to be adopted by the company. For

instance, change mindsets from product ownership to use, replace
the value of exchange by value in use involving long-term relations,
design/sustainability competencies and a general misunder-
standing of the changes required. Barriers related to the weak
market performance of products and difficulty in recognition of
market demands occurs mainly due to social reasons and the
difficult to change existing customers’ habits (Ceschin, 2013). In a
nutshell, it is possible to deduct that the development of SPSS in
SMEs will be an activity thoroughly tricky. Indubitably, the con-
straints are more critical than the large companies faced. However,
some lessons learned from empirical studies, discussed in the next
section, presents the potential to mitigate these problems scaling-
up a successful transition.

4.3. Main lessons learned towards Sustainable Product-Service
Systems in manufacturing Small and Medium-sized enterprises

The organisation of knowledge accumulate regards transition

Table 4
Main barriers.
Category Code Barriers Author (s)
Financial B-FI1 Lack of financial resources. (5), (8),(9), (10), (13), (14), (15), (16),
(18), (20).
B-FI2  Financial vulnerability. (1), (8), (9).
Market B-MK1 Poor market performance of products. (9).
B-MK2 Difficulty in recognition of market demands. (1), (5), (7), 20).
Behaviour B—BH1 Low engagement in innovation activities 9).
B—BH2 Follower mentality. (9), (14).
B—BH3 Mental models. (8), (9).
Competencies B-CM1 Lack of sustainability and design awareness. (5), (9), (12), (13), (21).
B-CM2 Lack of managerial competencies. (8), (15), (22).
B-CM3 Lack of design competences. (5), (9), (12), (18), (19), (21).
B-CM4 Lack of sustainability competencies. (5), (9), (10), (21), (22).
B-CM5 Knowledge gaps. (4), (5), (7), (8),(9), (18), (19), (20).
Motivation B-MT1 Past negative experiences in the project, cause scepticism to new initiatives. 9)
Sustainability (TBL) B-SU1 Sustainability awareness limited to economic perspective. (2), (10).
B-SU2 Limited knowledge and awareness in social and environmental issues. (9), (10), (13).
B-SU3 Lack of understanding about what the implications toward sustainability transition. (5), (12).
B-SU4 Difficulty to balance the overall performance with social and ecological issues. (5).
B-SU5 Products with low value are an obstacle to sustainability performance. (1).
Strategic B-ST1 Lack of business strategy. (1), (5), (8), (9), (11), (12), (16), (19),
(20).
B-ST2 Difficult balancing sustainable business principles. (1), (11).
Organisational B-OR1 Organisational weaknesses and change resistance. (5), (12).
B-OR2 Organisational culture. (1), (2), (9), (17), (20).
B-OR3 Internal organisational conflicts between sales and service. (1), (20).
B-OR4 Low diffusion and waste in ICT. (5), (12), (13).
B-OR5 Short-term management practices. (13)
B-OR6 Need of replacing the value of exchange by value in use involving long-term relations. (2), (7)
SPSS process B-SP1 Lack of understanding of SPSS concept. (5), (12)
B-SP2 The complexity of PSS. (5).
B-SP3 Need for large investments. (5).
B-SP4 Lack of understanding of the changes required. (5), (10), (11), (12).
B-SP5 Lack of tools linking the company’ micro-system and its process of PSS development to the (3), (4), (5), (9), (21).

Methods and tools B-MT1

B-MT2 Lack of a comprehensive method for assessing SPSS sustainability
Supply Chain and B-SC1 Lack of trust and collaboration in the supply chain hampering the orchestration.
Network
Human Resources  B-HR1 Lack of social competencies to the leading positions.
B-HR2 Lack of a SPSS leader/champion pulling the transition.
Products B-PR1 Low-value products are resulting in low-profit margins and low competitive advantage.
Leadership B-LE1 Low management commitment in the initial implementation of SPSS.
Stakeholders B-ST1 Difficult relationships between stakeholders affecting SME performance.
B-ST2 Changing mindsets from product ownership to use-centred.
Orchestrated B-OE1 Lack of an organized ecosystem (i.e. academia, policymakers, governmental organisations, public)
Ecosystem supporting SPSS transition.
Customer B-CU1 Public/user acceptance and product-orientation of customers
B-CU2 Need for replacing the value of exchange by value in use involving long-term relations.
B-CU3 Share responsibility between the provider and the end user.

sustainability expectations of society.

Lack of frameworks, models, method and specific guidelines suited to SMEs orienting the transition.

(1), (2), 3), (6), (7), (15), (16), (21),
(22).

(11).

(8),(9), (12), (18), (19), (20), (22).

(10).
(11).

(20).

(1), (8), (10), (11).

(2), (5), (7), (8), (9), (19), (20), (21).
(1), (2), (4), (8), (9), (19), (20).
(13).

(14), (20).
(2), (7), (10).
(10).
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studies as well as on the lessons learned found in this work may help
to mitigate the adverse effect of several constraints faced by SMEs
towards SPSS offers. Thus, this section explores this perspective.
According to Lelah et al. (2014), before moving towards SPSS, first,
the SME must formulate the problem it faces. Moreover, starting
with a small part of the business and then extending to the whole
organisation might be the best alternative to overcome difficulties
related with business structure, including relationships within the
value network, organisational culture and, mental models.

Xing and Ness (2016) indicate that careful design of business
cases is required to increase resource efficiency, while even more
consideration is necessary to increase social sustainability via
affordability and to generate increased employment. Fundamental
principles must be considered to obtain a successful SPSS offer. For
instance, the product should have relatively high market value or
relatively high selling prices in comparison with other similar
products, durable/long physical life and should be designed with
minimal footprint and with a modular structure. Regarding the
service offer, it is indicated that the product be owned by the ser-
vice provider and that, connected to this, some basic service op-
tions should be possible (e.g., leasing or renting, desktop support,
performance monitoring and maintenance contract, take-back
system), constituting PSSs with their modular combinations. The
service should contribute to increase environmental values of
ownership and reduce total cost of ownership.

Regarding the business model, some fundamental principles are
indicated (Xing and Ness, 2016), including to define who customers
are, the customer values, the processes (both internal and external)
to engage and interact with customers, what resources and assets
to possess and utilise, what and how revenue can be generated and
associated with cost implications. Furthermore, the SPSS offer
needs to be market-oriented and customer-focused and able to
address a particular customer value network and to fulfil func-
tional, economic, environmental and social demands. Regarding
employees, some specific actions should be undertaken: to train in
new skills associated with PSS, reward systems, monitor/report the
PSS performance in meeting service requirements and measure/
control environmental and economic performance in different
scenarios.

Accomplish the risk, cost, profit and business sustainability
analysis to economically, financially and environmentally charac-
terise the possible SPSS strategies to SME are important guidelines
(Tonelli et al., 2009). As well as, to develop a marketing plan to
promote the new business model in the market, both versus existing
and new customers. Furthermore, specific support for its trans-
formation based on frameworks and guidelines for managing PSS
proposals is also recommended. Lastly, it is essential to verify the
availability of human resources, infrastructure and ICT competencies
in SME. Similarly, Lelah et al. (2012) complement that SMEs must be
supported by an ICT backbone facilitating communication of data
within the network. A detailed description and role of the user and
his activities during value creation must be done. Others lesson
learned must consider the co-creation of value by the user to provide
a basis for exploring possibilities across the supply chain network.

Aligned with these previous findings, Orloff and Heinz (2015)
from the customer perspective, indicated as guidelines that (i)
capturing user needs fosters empathy with the customer's pro-
cesses; (ii) a user-centred firm culture paired with high top man-
agement is a key for long-term PSS success; (iii) understanding that
creates value are competencies necessary to adopt on customers'
processes; (iv) a routine of personal contact between employees
and customers, and (v) close relations along the value chain with
both designers and customers. Additional factors related to SPSS
offer also include the existence of portfolio management, sustain-
ability orientation, engaging in networks, the presence of a catalyst

leader, internal competencies regarding products/services and
short communication routes for fast decision-making and flexi-
bility in strategic decision-making. Regarding the sequence of the
transition process, they suggest first to design the service aspects
and then to match the corresponding product part of the PSS
especially valuable for sustainable outcomes due to the high
dematerialisation potential.

Critical factors associated with the continuous innovation of
SPSS are the existence of a transparent cost structure for long-term
planning, investments for products and production, company's
rooted identity in regional structures, continuous innovation
behaviour, supportive integration of the employees is vital for
continuous innovation in the long-term. Workshops (e.g., Design
Thinking) enable manufacturing SMEs to explore the potential of
PSS as they are fast and inexpensive compared to normal R&D ac-
tivities (Orloff and Heinz, 2015). External support such as training
and financial support is an essential element in the positive
perception and disposal of SPSS to SMEs (Pardo et al., 2012).

Lessons learned also include to integrate design activities, for
example, SPSS design and ICT, with virtualisation, production,
evaluation of prototype, up to recovery, repair, and resale of prod-
ucts. This will result in the development of a collaborative platform
between SMEs using ICT to support the optimization of the pro-
duction, improving the decision-making (Pardo et al., 2012).

Additional principles to move towards the SPSS transition
emphasizing the design activities were found (Rapitsenyane, 2014).
First, the involvement of designers through a strategic design
approach gives benefits demonstrating differentiation through
services in manufacturing SMEs. This involvement can incremen-
tally expose SMEs to SPSS and its benefits since they mostly
perceive it as a worthwhile route. Second, the flexibility of de-
signers and their adaptability to different situations, mainly to use
design capabilities in non-design led product-oriented SMEs can
promote radical innovations concepts like SPSS. Third, key design
leadership capabilities should be developed throughout the process
are crucial and effective in engaging SMEs in the design of SPSS.
Fourth, creating design awareness in SMEs would not only
contribute to the building differentiation potential but also build
other related capabilities, as in sustainability issues. In short, design
capabilities (e.g., identify user needs) can make a significant
contribution in the mindset change of SMEs towards a fluid
product-service transition (Sassanelli et al. 2015; 2016).

Use ongoing projects as a starting point for a transformation
toward SPSS will accelerate the transition (Pardo et al., 2013). This
recommendation confirms a limited understanding of the PSS
concept and areas suitable to be filled with a complete presentation
of the implications, benefits, main features and opportunities of a
SPSS business model. Similarly, the use of Empathy map tool
resulted in quickly identify pains/gains for the stakeholders and to
share lessons learned with mixed groups (West and Nardo, 2016).

Rapitsenyane (2014) also highlighted the engagement aspect.
The engagement in innovation activities and use of technology can
reduce the complacency with small gains and the follower men-
tality of SMEs. Still, for SMEs, to embrace environmental and social
SPSS sustainability pillars, it is essential that interventions clearly
demonstrate environmental and social practices with financial
gains. The use of a system success factors extensive list, addressing
suggestions for common problems like a checklist, places the
availability of designers with sustainable design capabilities at the
centre of its implementation and reduces of chances for failure of
intervention.

Generally, there is low user involvement in the SMEs' product
development approaches contributing to poor sales performance.
However, the user-centred design approaches could close this gap
(Rapitsenyane, 2014). Salazar et al. (2015) argue that the key factor to
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success is the understanding of customer’ needs to maintain long
and short-term satisfaction. All the same, a balance must be found
between the satisfaction of needs and environmental aspects. To
make this, products and services with different functional units
representing the same level of service for users have to be compared.

In the same way, the external collaborative arrangement,
through a partnership with other SMEs, experts, entities and so on
can be seen as a guideline (Rapitsenyane, 2014). To conclude, the
lessons learned were classified into appropriate categories as fol-
lows (Table 5). They are useful for understanding the micro-
foundations for the successful transition towards SPSS business
model in several related categories.

From the analysis of guidelines cited in the literature, a new
category related to ICT emerged. A comprehensive set of guidelines
could be organized from empirical studies. Even though some
items could be classified into other categories, this guidelines list
can be systematically used to found pathways during the transition
process towards SPSS, supporting the decision-making process and
solving problems faced by the SME. The set of guidelines contem-
plates aspects to be considered at the Beginning, Middle and, End of
Life of SPSS life cycle of a SPSS. A complementary correlation
analysis was performed between barriers and lesson learned
resulting in an innovative matrix presented in the next section.

4.4. The SPSS Decision Matrix: a tool supporting Small and
Medium-sized enterprises towards Sustainable Product-Service
Systems

From the findings of the empirical literature regarding barriers
or problems and lesson learned presented previously in guidelines
format, several complementary correlations between them could
be identified. They were appropriately organized in an artifact on
the matrix format. More useful research is a need in various PSS
contexts associating the design processes. Results from case studies
research are very useful for obtaining a generalizable theory of the
PSS field (Cook, 2014). In this sense, the proposed matrix follow the
Cook’ proposition, being developed from the results of empirical
studies on SPSS transition.

This matrix also responds to recent calls of literature specific on
SPSS in manufacturing SMEs for better artefacts linking the SMEs’
micro-system and the SPSS development (Rondini et al., 2018;
Bacchetti, 2017; West and Nardo, 2016; Orloff and Heinz, 2015;
Rapitsenyane, 2014; Lelah et al., 2014, 2012). Consequently, a ma-
trix supporting the decision-making process by SMEs managers
during the transition process towards SPSS was proposed (Fig. 3)
from our findings. In sum, the main objective of the matrix is to
support SMEs managers as well as practitioners to find guidelines
to minimize or even solve difficulties faced during the SPSS
transition.

The matrix correlates barriers faced by a SME with a collection of
guidelines in order to minimize the impact of these respective
barriers. The procedures to organise the correlations involved three
main stages. In the first stage was considered the findings indicated
by selected studies from the literature review (Table 2). In this stage
was performed the qualitative content analysis of the studies
emphasizing the sections of discussion, findings and conclusion of
works in order to identify possible correlations among the obsta-
cles and lessons learned. “Qualitative content analysis is a method
for systematically describing the meaning of qualitative data, done
by assigning successive parts of the material to the categories of a
coding frame (Schreier, 2014, p. 170).”

The five steps (Familiarize, Generate codes, Identify themes,
Construct relation, and Interpretation) were adopted (Robson,
2011) as follow. The first step involves familiarize with the data,
by successive reading and re-reading the documents and noting

principal ideas. The second stage was to generate the primary codes
by inductive interaction with the documents. Also, in this step, the
primary extracts from the data are systematically coding. The third
contemplated identifying themes and gathering the data relevant
to the potential theme. In the fourth step, was developed the pri-
mary correlations and classification. Finally, the content analysis
closed with the final interpretation of information summarizing the
relational patterns identified.

For example, when a correlation or cause-effect analysis was
highlighted by the study as being critical or fundamental, this
correlation was classified as strong (+-++). Following the same
strategy, when the interaction was indicated as moderated or
typical, hence it was classified as medium (++), and if described by
studies as being weak or low relevance, it was classified as weak
(+). To conclude this first stage, when the content analysis no
indicated none interaction or cause-effect analyses, it was classified
as null or no significant, corresponding to the blank spaces in the
matrix. In the second stage, in order to conclude this process, two
academics in the topic of SPSS systematically review the results
obtained in the qualitative content analysis.

To perform the third and last stage, we made successive sections
of review by applying the inductive and abductive approach in
order to ensure the quality of results and correlations inserted in
the matrix. A similar procedure also was adopted by Paiola et al.
(2012, p. 45) investigating the servitization of manufacturing
SMEs. “Often (or even usually), researchers will come across an
already known order and a theory to explain it. That is why both
qualitative induction and abduction are part of entirely routine
scientific work. Both complement each other” (Reichertz, 2014, p.
131). Thus, in order to obtain internal validity, we reviewed the
research reports and documents resulting from the first stage. This
procedure ensures validity and reliability and often led participants
to provide more detailed information.

Thus, as a result, the decision matrix must be interpreted in the
following manner: considering a respective difficulties/barriers
(axis ‘x’) faced by SME in any stage of transformation process to-
wards SPSS or during the development of a specific SPPS offer to the
market, the correspondent guideline (s) (axis ‘y’) must be internally
analysed and then selected for the further implementation by the
enterprise, if appropriated.

In order to prioritize the selection of variables, the intensity of
correlation resulting from literature was classified, as a result of the
process above mentioned, in four main categories: null/no signifi-
cant (blank), weak (+), medium (++), strong (+++). Strong cor-
relations must always be prioritized. Therefore, we suggested that
SPSS practitioners, managers, and academics can use the matrix in
a practical manner, by adopting three different strategies as
described below.

4.4.1. Applying the matrix to overcome current difficulties

The first possible strategy to apply the matrix within SMEs is
considering the specific context of a SME in analysis and their
problem (s) or barriers (s) faced - at the moment of analysis - that
need to be overcome. This first way to use the matrix can be done
selecting the correspondent guideline (s) matched as strong cor-
relation (+++). It means that, if the SME faced the barrier (axis ‘x’),
then the guideline (s) to overcome these barriers are analysed and
selected (axis ‘y’). We detail this first manner of use with an
example as follow.

For example, if one constraint mapped during or before the SPSS
transition in the SME in analysis is the poor market performance of
products (B-MK1), some correspondent guidelines found in the
matrix to overcome this barrier with strong correlation (++-+)
included: to develop a value proposition offer market-oriented and
customer-focused fulfilment functional/sustainability needs (L-M1)
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Primary lessons learned and guidelines.

Category

Code Lesson learned and guidelines

Author(s)

SPSS Process

Product

Sustainabili-ty (T
BL)

Customer

Marketing

Organizatio-nal

Human Resources

Competences

Financial

ICT activities

Supply Chain and
Network

Leadership

Behaviour

Methods and
Tools

Motivation

L-
SP1

L-01
L-02

L-03
L-04
L
HR1

HR2
L-C1
L-C2

L-C3
L-F1
L-F2
L-n
L-11

SC1

SC2
L-L1
L-B1
L-
MT1
L-
MT1

M1

Clearly formulate and understand the problem and share the scenario before moving towards SPSS. (2), (3), (22).

Conduct the SPSS transition in a gradual form over time. (2), (5), (22).

Develop a detailed design of offer based on sustainability, considering actors, stakeholders, channels etc. (5), (6), (7), (11), (21).
Established external partnership (large companies, suppliers, entities, governmental, universities, SME partners,
consulting) to develop a robust value proposition to the customer.

Define precisely the type of PSS suited to customer needs.

(7). (14), (20).
(1), (7), (19), (20).

Develop the service offer based on customisation, modularity and in portfolio options (i.e. leasing or renting, desktop (1), (11), (14), (21).
support, performance monitoring and maintenance contract, take-back system).
Explore design capabilities to create radical innovations concepts in the offer. (5), (9), (18).

Adopt structured guidelines and frameworks for managing the development of SPSS proposals. (22).

Choice a product with relatively high market value or high selling prices to develop the SPSS offer. .

Prioritize in the SPSS offer to develop a new or choice an existent product with a long physical life cycle, minimal (11).

footprint and modular structure.

Involve products' target customers and users in product development. (1), (4), (9), (11), (22).
Proposed a value proposition based on sustainable-oriented service contributes to increasing environmental values (6), (11).

of ownership.

Carry out sustainable-oriented risk analysis. (22).

Develop sustainability indicators in cooperation with current/future customers suited to SME’ needs according to (6), (10).

sector activity.

Implement actions within SME to increase the design awareness (training, consulting, partnership etc).
The value proposition should clearly demonstrate financial gains in environmental and social practices.
Define the PSS champion in the client company to facilitate communication and results.

(3), (5), (6), (11), (13), (21).
(5), (12).

(11).

Precisely define the target customers, needs and their values. (1), (4), (7), (8), (11), (14),
(18), (19), (22).

Establish channels and internal/external business process to engage and communicate with customers based on co- (7), (8), (11), (14), (22).
creation of value.

Define business indicators in partnership with target customers. (6), (10).

The top management should implement actions/process for dissemination of user-centred culture in the SME.

(1), (8), (9), (17), (19).

Develop a value proposition offer market-oriented and customer-focused fulfilment functional and sustainability
needs.

(4), (6), (18), (22).

Develop a marketing plan to promote the offer. (22).
Make national and international PSS and SPSS benchmarking. (22).
Implement a business strategy or change management principles based on value proposition within the SME. (5), (19).

Implement a business process to continually monitor sustainability performance of offer (e.g.,a routine of personal (1), (6).
contact between employees and customers, meeting service etc.).

Implement a fast and flexible process (e.g., fluid communication) for strategic decision-making. (1), (12).
Implement a transparent cost structure for long-term planning and pricing service. (1), (8), (20).
Implement reward systems and the integration of the employees. (1), (11).
Search external support need regarding training. (12).

Developed internal capabilities in design activities. (5), (6), (9), (19), (22).

Established external partnership (entities, governmental, universities, SME, consultant) to close the gap of internal (13), (14), (21)

competencies.

Implement training in new skills explicitly associated with SPSS offer. (12), (21).

Carried out risk, cost, and profit analysis in the scenario of SPSS offers. (7), (12), (22).

Identify external financial support and develop a financial offer mapping. (5), (11), (13).

Implement ICT support facilitating the PSS network communication and decision-making. (4), (5), (13), (18), (22).

Use ICT along the life cycle of SPSS (i.e. design, virtualisation, production, evaluation, recovery, repair/resale, (5),(9), (13), (22).

collaborative platform).

Use ICT support exploring possibilities across the supply chain network. (4), (18).

Adopt proactive behaviour aiming collaborative partnership in the supply chain network with other SMEs, entities, (1), (14), (18), (20).

large companies, experts etc.

Choose a catalyst leader to pull the transition process. (

Continuous innovation behaviour in business processes user-centred and value proposition-oriented. (
(
(

1), (11).
1),(9), (17) (20).
1), (3), (21).

9), (22).

Implement flexible and hands-on workshops (Design Thinking, Canvas etc) involving customers to develop
innovative value proposition in SPSS offers.
Use a systems success factors guidelines or checklist addressing suggestions for faced problems along the transition.

Analyse previous successful SPSS cases in SMEs from government-funded projects or literature fostering internal
motivation towards SPSS.

(1), (9).
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Fig. 3. The SPSS Decision Matrix.

and implement a marketing plan to promote the offer (L-M2).
Others guidelines (++-+) also can be identified and inserted in the
decision-making process to mitigate this barrier by SMEs' man-
agers by analysis of matrix’ rows. Hence, this first way to use results
offers a set of possible suggested guidelines or actions to support
the decision-making process in SMEs aiming to solve the current
problems/barriers. This can be defined as the more conventional
way to use the matrix proposed by small companies.

4.4.2. Applying the matrix for analysing taken decisions and
identify alternatives

Furthermore, a second possible strategy of use of the matrix
orienting the SPSS transition is performing the analysis of the taken
decision in the past by SME’ managers, verifying if these strategic
decisions are aligned with the guidelines suggested by literature
consolidated in the matrix. This analysis must be done by
comparing the action (s) taken by SME to solve a specific problem/
barrier in the past, against the suggested guidelines matched as a
strong relation (+++).

In this second strategy, the SME’ managers can use the matrix as
a support tool to verify if took the correct decisions in the past and,
eventually, found in the matrix new suggested actions/guidelines
to solve effectively the past problems that still are affecting the
SMEs during the journey towards introducing SPSS offers in the
market.

4.4.3. Applying the matrix to exploring SME's strengths

We also indicate a third possible strategy for the practical use of
the matrix by SMEs. This strategy is based on the proactive
behaviour of the SME exploring internal capabilities. In this case,
the matrix must be used following the direction from right to left
side. If, for example, the SME recognises internally positive capa-
bilities or tactics adopted in which performed very well over time, it

is possible to explore these strengths during the SPSS transition
aiming to increase its competitiveness.

The benefits by exploring strengths include mainly minimize or
block the effect of the obstacles resulting in gains of competitive
advantage in the market in which the SME operate. To perform this
strategy of using the matrix, after identifying a current force that
confessedly the SME posses, a correspondent identic or equivalent
guideline must be identified in the respective columns.

Thus, the SME can explore this internal capability minimising a
specific barrier existent or even a set of them, as co-relation
matched. If for example, the correspondent problem/barrier does
not exist within SME, the firm can use the result found in the matrix
to preventively defend from this possible occurrence in the future.
We detail this first manner of use with an example as follow.

If for instance, the SME is recognised by having accumulated
internal capabilities in design activities (L-C1), thus exploring more
this positive force the SME could minimize or else block the
occurrence of problems such as, the low market performance of
products (B-MK1), the low sustainability/design awareness (B-
CM1), the lack in recognition market demands (B-MK2) and others
aspects matched as a strong correlation (+++) in the matrix.

In line with our proposition, Vezzolli et al. (2015, p. 10) stated
that “[...] further research is needed to understand better the SPSS
introduction and diffusion process (and its critical factors) and how
it can be designed, managed and oriented”. In short, it is possible to
conclude that the matrix is a systematic and structured tool sup-
ported by literature results and insights guiding the SMEs managers
to make better decisions over time during the SPSS transition. This
tool can be considered an innovative methodological proposition
for competitiveness, supporting the SMEs of different sectors dur-
ing their journey towards SPSS models, by offering pathways that
address fundamental competitiveness concerns.

The primary criterion suggested to be adopted by SME's
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managers to choose the guidelines in all three ways of using the
matrix is the prioritisation of guidelines that have a substantial
relation or impact (+++) affecting at the same time as many bar-
riers as possible. Especially in SMEs, characterised by gaps of
knowledge, the matrix can be useful, assisting the decision-making
process. Individually, these guidelines can also be classified as
short, medium and long-term actions. Therefore, we suggest
making a choice of combining these criteria. Moreover, customised
versions of this matrix oriented to traditional PSS or even to a
particular context (segment of the business, type of PSS, etc.) can be
developed from our initial proposal.

5. Discussion

The systematic review of the literature showed several evi-
dences confirming that the transition towards SPSS is not an easy
journey and that many difficulties hinder a sustainable servitization
of SMEs. The difficulties are partially explained by the limited
literature available about SPSS in the SMEs context. Consequently,
the operational deployment at a concrete level in manufacturing
SME:s is very limited around the world (Clegg et al., 2017; Boucher
et al,, 2016).

Corroborating this previous assumption, was possible to verify
the prevalence of significant differences in innovating business
models between the large companies (i.e. resource abundance
companies, focus on mid to long-term planning, a high degree of
formalisation) when comparing with SMEs (i.e. short-term plan-
ning, a low degree of formalisation, scarce resources). Based on the
results, we conclude that despite selected studies have been
developed in manufacturing SMEs, several main obstacles cited by
the authors are considered intrinsic for manufacturing SMEs, while
other barriers could be classified as more generic and maybe valid
to other sizes of enterprises.

In order to clarify these outcomes, examples of barriers found
(Table 4) that can be considered genuine for SMEs include, the lack
of financial resources (Goduscheit and Faullant, 2018; Gebauer
et al., 2010; Rapitsenyane, 2014; Sundin et al., 2015; Hernandez-
Pardo et al., 2012; Wiesner et al., 2017; Paiola et al., 2012), the
financial vulnerability (Orloff and Heinz, 2015; Gebauer et al.,
2010), the follower mentality (Rapitsenyane, 2014), short-term
management practices (Hernandez-Pardo et al.,, 2012), difficult
relationships between stakeholders affecting SME performance
(Adrodegari et al., 2017; Lelah et al., 2014; Hernandez-Pardo et al.,
2013; Paiola et al., 2012; Bacchetti, 2017). Moreover, other obstacles
mapped could be added to this list.

On the other hand, examples of some barriers that could be
classified as more generic and possibly applicable to other sizes of
enterprises, as the large companies, includes, the difficulty in
recognition of market demands (Hernidndez-Pardo et al., 2013;
Adrodegari et al., 2017; Paiola et al., 2012), the difficulty to balance
the overall performance with social and ecological issues
(Hernandez-Pardo, 2012), organisational culture (Lelah et al., 2014,
Rapitsenyane, 2014; Peillon et al., 2018; Paiola et al., 2012) among
others. Thus, we can conclude that there is an interesting further
research opportunity to explore if effectively this distinction exists
and if is relevant to the performance of SMEs. In this sense, our
study gives a relevant contribution to this topic offering several
guidelines to the small business interested in adding value to their
offer with the addition of services.

Furthermore, by analysing the content of the literature review
mapped, it was found that the state of the art investigating in
capital goods manufacturing SMEs the transition process to SPSS is
organized into distinct categories: (i) studies on models supporting
the transition, (ii) studies understanding how the transition occurs
and suggesting guidelines, (iii) studies assessing the transition and

(iv) publications developing specific tools supporting a sustainable
transition.

Another interesting outcome is that most of the studies were
performed within the Industrial Engineering and Design disciplines
by scholars of these fields. Academics from the Design field,
generally, emphasised the human interfaces in systems design,
while the Industrial Engineering mindset emphasised in pragmatic
and oriented value proposition point of view on systems. In our
opinion, based on the gaps in the literature and in the current body
of knowledge mapped, the proposition of further researches inte-
grating these two areas will present more potential to achieve
robust SPSS models for the dissemination of SPSS models in
manufacturing SMEs.

In this same direction, Tukker (2015) found that the main
detailed PSS design methods available in the literature are not yet
mature and that tools are still missing, potentially leading to a lack
of emphasis on requirements that should drive PSS design. The
results showed that this actual problem along the SPSS transition is
reinforced in the specific case of manufacturing SMEs due to the
lack of reference methods oriented to small business particularities.

Our results also indicated that only a few limited studies within
this domain are dedicated to the context of developing economies
and low-income countries. Recently, studies performed in devel-
oping economies have been conducted in a specific domain of SPSS
and with strong socio-environmental motivation (e.g. the case of
Distributed Renewable Energy in PSS business models in Africa and
others countries (Emili et al., 2016; Vezzoli et al., 2015; Costa and
Diehl, 2013). Finally, the concentration of studies in Europe indi-
cated that the Europe Union funded projects are a relevant source
of knowledge of empirical-based investigations about the topic.

Furthermore, some barriers related with low-value products
resulting in low-profit margins can be a very critical factor in low
incoming economies or in developing nations, where usually the
customers consider the criteria ‘cost’ as a factor determinant for the
purchase. Thus, to overcome this difficulty, more radical in-
novations based on radical value proposition are needed. Radical
value propositions may contribute to advance in theory building on
SPSS transition in manufacturing SMEs in this specific context. In
order to support the transition process, findings indicated that
SMEs must develop clear objectives and select suitable indicators
for their context. Besides, structured SPSS methodologies, the
establishment of partnership and the engagement in networks are
the most enablers towards a successful transition in small com-
panies due to their recognised limitations.

5.1. Implications and contributions for the small business context

A contribution of our research, from both theory and practical
perspective, is in promote the consolidation and categorization of
the mains barriers involving the transformation process towards
SPSS to the manufacturing SMEs. From analyses of results, forty-
four types of barriers were classified into seventeen categories. If
on the one hand, findings reveal that several internal barriers
associated with intrinsic characteristics of SMEs (e.g., lack of
financial resources and financial vulnerability, lack of managerial,
design and sustainability competencies, etc.) will become still more
substantial during the SPSS transition.

On the other hand, findings showed that there are barriers
directly related to the nature and novelty of PSS and SPSS business
models, requiring new attitudes to be adopted by small business.
Some examples are the change of mindsets from product owner-
ship to use, the need of replacing the value of exchange by value in
use involving long-term relations, the lack of understanding of SPSS
concept, the lack of models/methods guiding the transition, among
others. Connected with these outcomes, Tukker and Tischner
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(2006) already stated that the firms have to assess carefully if they
can competitively develop and deliver their PSS and if consumers
can buy it.

We argued that these previous findings have important impli-
cations for developing SPSS in SMEs. Consequently, the barriers
associated with the characteristics of SMEs and related to the
novelty of SPSS need to be carefully considered by SME’ managers
in an integrated manner before the transition process starts.

Moreover, the outcomes obtained make several contributions to
the current prescriptive literature on this domain. Our findings
allowed indicating a comprehensive relation of several lessons
learned from empirical studies organized in guidelines format
serving as a strategic orientation to mitigate the barriers faced by
SMEs scaling-up a successful transition. In addition, based on an-
alyses and interaction of barriers and lesson learned mapped in the
literature, an innovative matrix supporting the decision-making
process by the SMEs during the transition process to SPSS was
proposed.

On the whole, our results also suggested that the drivers
fostering the transition towards a more sustainable and service-
oriented firm resulted in several competitive benefits. In sum-
mary, the main drivers are related to economic motivation, the
need for differentiation, the creation of market opportunities and
the meeting of customer and sustainability demands.

Particularly the outcomes provide further support for the hy-
pothesis that the motivation for sustainability is based on a strong
belief that PSS helps to become more sustainable. This commonly
occurs when the SME have already had past activities or projects in
the direction of sustainability. These results also are corroborated
by previous literature. For instance, Tukker and Tischner (2004)
and, recently, Sundin et al. (2015), state that the primary motiva-
tions are related to business, integrating high-value solutions to
attend market demands, putting the company in a better compet-
itive position in the value chain, and sustainability, referring to
enjoy the sustainable potential of SPSS business models.

Nevertheless, the observations from the literature demon-
strated that the main benefits and advantages resulting from the
SPSS transformation in SMEs context are related to the increase of
competitiveness, sales, customer's loyalty and satisfaction and
sustainability improvement. Moreover, the evidence from the
findings suggests that the reduced dimension, the dynamism and
flexibility of SMEs, when reflected in a fluid internal/external
communication process, are relevant enablers of a successful SPSS
transition process. These factors allow more efficiently to manage
changes and proceed responsibly towards a more servictized firm.

This work also contributes to existing knowledge on the trans-
formation process of SMEs towards SPSS models. In summary,
taken together with the empirical findings from the literature and
aiming to support the small companies to make the shift towards
more sustainable service-oriented solutions, it was possible to
obtain from transversal analyses of literature two significant im-
plications and theoretical insights:

o In first place, it is possible to hypothesise that in SMEs context, the
transition process towards SPSS must be performed incrementally
instead than radically.

e In second place, the engagement of manufacturing SMEs during the
transition in partnership and networks to develop the SPSS offers
has potential to minimize the competencies gaps and enable more
innovative, complete and competitive value propositions to the
marketing.

These strategic transitions rules also are corroborated by the
external literature dedicated to SME economy. Some studies reveal
that SMEs have to join their efforts together to overcome these

limitations through collaboration (Boucher, 2012; Bos-Brouwers,
2010). Engaging in networks is very helpful by allowing them to
mutually learn from each other about the SPSS introduction and
further developments (Pardo et al., 2012; Orloff and Heinz, 2015).
Hence, the establishment of an external partnership and stake-
holder interaction, involving, for example, large companies
belonging to supply chain, suppliers, entities, governmental, uni-
versities, SMEs partners and consulting, will help the SMEs to
develop robust value proposition to the customers.

The findings in this work, while preliminary, also suggests that
transformation toward SPSS models must be conducted gradually
and incrementally by the SME, due the several constraints associ-
ated with lack of both internal competencies (i.e. in design, sus-
tainability, management) and financial resources. This limited
competence also turns more difficult to SME to comprehend
external factors, such as customer/user existing behaviours and
lifestyle, how the service provider is perceived, regulatory chal-
lenges, financial reasons.

Lastly, in this sense, it is noted that the two transitions rules -
gradual and incremental transition - are related to each other. This
interaction occurs because the intensity of engagement of
manufacturing SMEs in strategic partnership and networks will
impact on the learning, on the internal capabilities and in the ve-
locity of their transition process towards SPSS. Wrapping up, our
analysis revealed a very recent movement of studies investigating
the transition towards SPSS. Thus, the added value of this research
is to establish a structured and comprehensive discussion which
highlights exciting insights enriching the stock of knowledge on the
transition towards SPSS business models in manufacturing SMEs.

5.2. Theoretical contributions

The scholars devoted to discussing the production of new
knowledge and theory building mechanisms agree on the preva-
lence of two primary perspectives or views. On the one hand, the
empiricists scholars see the theory as a means of the cumulative
product of the progressive acquisition of knowledge. And in this
perspective, the theory is seen as the summation of empirical
observation. It is possible to affirm that this is the dominant
contemporary perspective among scholars. While, on the other
hand, the rationalist perspective, see the theory development as a
means of knowledge abstraction. That means, theory as occurs
prior to empirical observation. Consequently, for these scholars,
new knowledge is more likely to come from the interpretation of
past and seminal texts, as is the case of literature reviews studies
(Suddaby, 2014). Furthermore, this author also argued that is the
appropriated combination of both perspectives increase the po-
tential to produce new and valid value and knowledge.

Our research combine aspects of both previous perspectives
discussed. On the one hand, our study organizes several insights
retrieved from empirical-based studies selected following a struc-
tured protocol review. Also, on the other hand, our research also
extends the current body of knowledge available establishing the
interpretation of these findings from literature proposing a novel
artifact, organized in the format of a Decision-making Matrix
(Fig. 3) supporting SMEs during the transition towards SPSS
models. “Knowledge accumulation simply cannot occur without a
conceptual framework” (Suddaby, 2014, p. 408).

The results of our work are in line with the arguments proposed
by Suddaby (2014), Van de Ven (2007) and Whetten (1989)
regarding the generation of valid knowledge and theoretical
contribution aspects. To Suddaby (2014) what effectively produce
understanding and valid knowledge is (i) the division of activities
across a scientific community; (ii) the commitment of academics
with the knowledge production; (iii) the awareness of theory
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building is essentially a flawed and human activity requiring con-
stant correction and validation). Moreover, Van de Ven (2007)
stated that a theory simplifies and explains a complex real-world
phenomenon. He also argues that the theory building process in-
volves three activities. First, to conceive a theory applying abduc-
tion. Second, to elaborate the theory applying deductive logic.
Third, to test or evaluate the theory with inductive reasoning (Van
de Ven, 2007, p. 101).

Van de Ven (2007, p. 102) advances stating, although these three
previous activities are important for the process of generation of
valid knowledge and theory building, not all scholars choose to
perform creating, constructing, and evaluating theories. In the
academy practice, some academics emphasize creating theories,
others constructing and modelling theories, while others focus on
evaluating theories already constructed. In line with these as-
sumptions, Whetten (1989, p. 493) concluded that “The common
element in advancing theory development by applying it in new
settings is the need for a theoretical feedback loop. Theorists need
to learn something new about the theory itself because of working
with it under different conditions. That is, new applications should
improve the tool, not merely reaffirm its utility.” Thus, in this
context, it is possible to affirm that our research is a value-added
contribution to theory development, proposing to the academics
and practitioners a novel artifact (Fig. 3). Complementarily, we
recommend that the Decision-making Matrix need be successively
tested and improved in iterative cycles of application in different
conditions faced by SMEs (e.g., business segments, SPSS categories,
etc.).

5.3. Implications for the theory and practice on cleaner production
and the sustainability challenges

Our research findings also are connected with previous litera-
ture discussing the Cleaner Production (CP) and sustainability
challenges resulting in theoretical and practical implications.
“Cleaner production is defined as the continuous application of an
integrated preventive environmental strategy applied to processes,
products and services to increase overall efficiency, and reduce
risks to humans and the environment. Cleaner production can be
applied to the processes used in any industry, to products them-
selves and to various services provided in society (UNEP, 2004, p.
21).”

The debate on the challenges of transition towards CP practices
in SMEs has been extensive among scholars. The Journal of Cleaner
Production, for example, was one of the pioneers scientific journals
in this discussion. A historical analysis in Scopus database shows
that, already in 1994, in the origins of this journal, the second
volume published interesting studies discussing the hard chal-
lenges faced by small companies regarding the transition towards
CP. Nonetheless, still today, this is a very contemporaneous debate.
Besides, the literature reveals several convergent aspects among CP
and SPSS approaches connecting with our previous findings as we
discussed below. Particularly, outcomes from empirical studies
discussing CP in SMEs were selected to enrich this debate.

For example, Gardstrom and Norrthon (1994, p. 201) argued on
the importance of acceptance of CP by SMEs, for both the envi-
ronment and for competitiveness. However, “They might not have
the capacity (personnel, money or knowledge) to start CP projects”
(Gardstrom and Norrthon, 1994, p. 202). Then, while SMEs may
seem as cornerstones of sustainable development (Hoof and Lyon,
2013), several challenges continue to be the same since the lasts
decades until nowadays.

Evidence retrieved from 1934 CP projects developed by 972
SMEs demonstrated that on average waste recycling and waste
prevention projects yielded higher economic and environmental

value than energy efficiency and water conservation projects (Hoof
and Lyon, 2013). They also showed how SMEs from emerging
economies could contribute to significant economic and environ-
mental benefits. Thus, these findings in the field of CP are in
consonance with our debated conducted in the SPSS field.

Our study demonstrated that the SPSS models also contribute
for relevant economic, social and environmental benefits for SMEs
(Bacchetti, 2017; Hernandez-Pardo et al., 2013; Rapitsenyane,
2014), and a synergic interaction between both CP and SPSS disci-
plines can be confirmed. Hoof and Lyon (2013) show how voluntary
CP-based projects developed by means of public-private partner-
ships can generate significant environmental improvements. These
results are in agreement with our findings that corroborate the
same assumption. Our research uncovered that this kind of part-
nership employed in CP projects also is valid for incentive the SPSS
infusion in SMEs, mainly in the first stages of the transformation
process towards a more servictized company. One of the main
contributions of public-private partnerships is in minimize the
knowledge and financial gaps intrinsically prevalent in SMEs before
and during the SPSS transformation (Adrodegari et al., 2017;
Kowalkowski et al., 2013; Paiola et al., 2012; Hernandez-Pardo et al.,
2013; Doualle et al., 2016).

Another relevant enabler to both CP programs and SPSS offers in
SMEs is related to explore possibilities across the supply chain
network. To improve CP infusion in SMEs Vieira and Amaral (2016)
recommend reinforce network — mainly to supply information and
assistance, to increase the external environmental pressure along
the supply chain, and internal awareness about environmental
impacts, technology transfer and funds. “While several successful
models of the sustainable SME are evolving, it may be that net-
works of SMEs will become essential for addressing the systemic
problems that underlie industrial ecology, enterprise resilience,
and global supply chain sustainability (Moore and Manring, 2009,
p. 276).

This previous finding corroborates the ideas of Goduscheit and
Faullant (2018), Orloff and Heinz (2015), Paiola et al. (2012)
among others authors discussing the phenomenal of sustainable
servitization in SMEs. Furthermore, networked SMEs provide much
financial and organisational efficiency that enable the development
of technologies and markets essential to achieve the sustainable
development (Moore and Manring, 2009, p. 281). Although the
engagement in networks could be fostered by governmental and
public policies, the literature reveals that the proactive behaviour of
SMEs aiming to establish partnerships (with others SMEs, entities,
large companies, etc) enable the value creation in sustainable
business models, such as the case of both CP and SPPS models.

Our outcomes also demonstrate to be consistent with other
studies discussing the role of indicators in sustainable initiatives. As
a consequence, one of the issues that emerge from the literature is
regarding the role of adoption of an appropriated set of indicators
during the transition process to both CP programs and SPSS models.
Howgrave-Graham and Berkel (2007) found the indicators can be
used for estimating the level of CP uptake in SMEs. Regarding
sustainability assessment in SPSS offers, Sundin et al. (2015) sug-
gests as guidelines that (i) the sustainability indicators should be
adjusted to each SME’ needs according to sector activity, (ii) the
number of indicators needs to be limited as much as possible to
minimize extra work and that the PSS offer and, (iii) the indicators
need to be developed in cooperation with current and future cus-
tomers. Thus, when developing different scenarios for SPSS models,
the indicators will be used for assist the choice and decisions. The
customer satisfaction also is an important economic indicator
(Sundin et al., 2015) to be considered. These findings have impor-
tant implications for the development of appropriated indicators in
the SMEs context. In order to increase the internalisation and
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effective use, the set of indicators, to both CP and SPSS must be
simultaneously defined avoiding possible conflicts and ensuring
effective integration. Finally, it is interesting to note that these
guidelines to sustainability assessment of SPSS also can be adopted
to develop metrics in CP programs.

It is essential to the SMEs aiming to achieve a sustainable
transition, to implement changes in their production systems with
CP practices. They also need to recognise that the CP consists of a
social investment favouring sustainability demands, providing a
better quality of life for all society (Oliveira Neto et al., 2017).
Similar problem is noted in SPSS literature dedicated to SMEs,
concerning the limited knowledge and awareness in social and
environmental issues (Sundin et al.,, 2015; Rapitsenyane, 2014;
Hernandez-Pardo et al., 2012) and the sustainability awareness
restrict to economic perspective (Lelah et al., 2014; Sundin et al,,
2015). These conclusions also agree with the findings of other
empirical studies.

For example, evaluating the sustainability and the energy effi-
ciency of about 500 European SMEs, Viesi et al. (2017) found that
key constraints to energy efficiency are related firstly to the lack of
awareness and commitment of SMEs management. Moreover,
some of the intervention points to increase the sustainability, and
the energy efficiency includes more financial support, provide
knowledge and advisory services for SMEs, education/awareness
programs, tools tailored for cluster or type of productive activities
among others relevant aspects. These barriers and guidelines are
consistent with those found in our research (Tables 4 and 5). The
same also is valid for the typical implementation barriers (i.e.
institutional, market, organisational, behavioural and technological
barriers) reported by Lopez et al. (2019) investigating 143 cases of
business model innovation for Resource-efficiency, Circularity and
CP.

A guideline to foster the infusion of CP practices in SMEs also
passes by selecting benchmarking and success case from similar

Reinforcing
interaction

“The continuous application of an
integrated environmental strategy
to  processes, products and
services to increase efficiency and
reduce risks to humans and the
environment (UNIDO, 2014)”

4

Economic

Social

Cleaner Production practices

Environmental

SMEs, rather than large enterprises (Gardstrom and Norrthon,
1994). This finding is in line with the ideas of Orloff and Heinz
(2015) that argued as a guideline for a successful SPSS transition
to perform benchmarking with competitors. Hence, these scholars
from CP and SPSS field agree that benchmarking activities support
the transfer of concrete ideas to the SMEs more successful. From
these evidence, we concluded that the use of benchmarking and
success cases enable both, the CP and SPSS infusion. Therefore, our
study offers some important insights into research on CP and SPSS
by structuring a set of barriers and guidelines classified into cate-
gories that also can be analysed for CP projects. Finally, the map-
ping of main barriers faced by SMEs will enrich the process of
estimation of return on investment ratio towards sustainable
initiatives.

Considering the inherent lack of financial resources of SMEs and
the discussion above, the literature demonstrated that the attrac-
tiveness of return on investment of new programs could influence
the inclination of SMEs to adopt sustainable initiatives, such for
example, CP or SPSS offers. This is a natural movement considering
the competition with large firms and the cash flow difficulties for
small companies. In this sense, it is prudent to note that the
implementation of profitable SPSS models has the potential to
support the CP practices within SMEs. As well as, the infusion of
profitable CP programs will pavement the path to further SPSS of-
fers. This synergy occurs because the Tripple Bottom Line aspects
existent in both disciplines are interlinked and has reinforcing
relation. Consequently, the complementarities among both ap-
proaches can be represented (Fig. 4).

Furthermore, these findings provide further support for the
following general hypothesis derived from this congruence. The
inherent business and economic motivation (highlighted in the
bottom of the cone at Fig. 4) for the implementation of SPSS offers
(Tukker, 2015) lead to improvements on the capabilities for in-
vestment in environmental and social initiatives resulting in

“An  offer model providing an
integrated mix of products and
services that are together able to fulfil
a particular customer demand (to
deliver a ‘unit of satisfaction’), based
on innovative interactions between the
stakeholders of the value production
system (satisfaction system), where
the economic and competitive interest
of the providers continuously secks
environmentally and socio-ethically
beneficial new solutions™ (Vezzoli et
al., 2015, p. 2).

Social

Environmental

Sustainable Product-Service
Systems

Economic

Reinforcing interaction
enabling the Sustainable Development

Fig. 4. Complementarities between CP and SPSS proposals.
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benefits in these dimensions to the firm. The investments are
derived from a better financial stability, and these benefits will be
perceived more directly by SME and users.

Similarly, the intrinsic environmental motivation (highlighted in
the bottom of cone at Fig. 4) of CP programs will foster the overall
environment efficiency, resulting in social benefits (for the SME,
users and society) due to increasing overall efficiency and risks
reduction for society/environment, habilitating saving costs (i.e. in
the production system, process and services) or even margin
increasing to the company. Therefore, the hypotheses evoked here
is that the adequated combination among CP and SPSS initiatives
carry potential to increase the attractiveness of return on invest-
ment of new sustainable programs influencing the inclination of
SMEs to adopt more sustainable models. As a natural path, we also
recommend that these proposed findings need to be empirically
evaluated.

6. Conclusions and research directions

Considering that the existing fragmented and insufficient
background regarding SPSS transition in SMEs do not support a
fluid transition process, this study aimed to comprehend the factors
involving the transition towards SPSS into practice. Findings have
clarified the benefits, barriers and strategic guidelines to overcome
the barriers to the transition. A set of forty-four types of barriers
were classified into seventeen categories, and forty-four guidelines
to overcome these barriers were organized in fifteen categories in
an innovative matrix supporting the decision-making process.

Comparing with traditional PSS offers, the challenges faced by
manufacturing SMEs to a sustainable (TBL) transition found several
factors in consonance. These challenges involve, for instance, the
general difficulty in the transition from the traditional business
model of selling products to service and value-oriented model
(Kowalkowski et al., 2017; Cook, 2014). This shift increases the
SMEs’ vulnerability due to their limited resources available and to
the internal lack of specific competencies not only about manage-
ment but also sustainability and design of SPSS. Instead, frequently,
large companies can more easily obtain and internalise this type of
competences, disposing of more resources for mobilisation.

Another critical challenge faced by SMEs deals with the lack of
adequate and suited methods and tools supporting the transition
towards SPSS considering their entire life cycle (Meier et al., 2010;
Cook, 2014; Cavalieri and Pezzotta, 2012). The outcomes and gaps
from consolidated SPSS literature evidenced that most of the
available methodologies are best suited for large companies.
Furthermore, for a successful exploration and use of these

Table 6
Research directions.

methodologies, generally, it is necessary external support to the
company, guiding the application methodologies, the use of tools
and the internal analysis of SME along the transition journey.
Several methodologies with this intention were developed in past
years within EU-funded projects oriented to large companies.
Accordingly, the application as a routine and internalisation of
these approaches need the support of a project member or a
consultant to the SMEs context. Regarding further researches, the
main perspectives fostering an evolutionary framework on SPSS in
manufacturing SMEs might be summarised into research avenues
(Table 6).

Although the results of this research contribute to the advance
in theory building on SPSS transition in SMEs, certain limitations
should be considered. Initially, the selected studies consider
empirical researches investigating the transition process to SPSS
specifically in capital goods SMEs, as well as qualitative studies in
this field. Others eligibility criteria could eventually be adopted for
selection. Second, studies written in a language different than En-
glish have been excluded. This research also used only formal
literature available in scientific databases, does not include books
or grey literature.

The current research contributes to several points of academic
interest. For example, recent comprehensive studies corroborate
the relevance and contribution to theory-building of this research.
The extensive analysis of the state of the art on servitization field in
Baines et al. (2017) suggested the increase of global awareness on
the importance of services to manufacturers. However, some topics,
especially related to servitization process, remain undeveloped.
Moreover, the service growth in product-based firms is one of the
most active service research domains and is still open to a variety of
conceptualisations (Kowalkowski et al., 2017). In this sense, our
study contributes to extending the current theoretical framework
on SPSS in SMEs driving new researches avenues to this domain.

“Because of the potential of SPSS to deliver social well-being and
economic prosperity while operating within the limits of our
planet, the research community has been inspired to analyse cases
in diverse sectors, to increase the understanding of the potential
benefits, drivers and barriers, and to develop and to test methods
and tools to be able to enhance the array of SPSS that are imple-
mented globally. This is urgently needed because, despite all the
knowledge and experience that has been accumulated, there
remain gaps in the research as well as a significant gap in how all
this knowledge is transferred to implementation” (Vezzoli et al.,
2015, p. 3). Considering this statement, to conclude, it is possible
to affirm that the relevance of this investigation is in presenting
new insights for the capital goods SME’' managers, policymakers

Research Research gap Research opportunity

avenue

SPSS e The absence of artefacts (i.e. frameworks, models, methods) enabling the e To provide artefacts helping the realisation of sustainable analysis using
transition risk, cost and profit analysis, to help SME to conduct the organisational scenarios and studies.
and changes and systematically detail the SPSS offer along the life cycle.
modelling

Empirical e Lack of empirical studies exploring the transition towards SPSS in SMEs. e The opportunity of longitudinal and cross-sectors empirical studies
studies looking for transition patterns and best practices (through research

projects involving the collaboration of different countries);

e Determine the core of minimum capabilities necessary to support the
transition as well as approaches to unlock design and sustainability
leadership capabilities.

ICT e Lack of low complexity and quantitative-based assessments tools aiming to e To develop frameworks guiding SMEs in choosing more suitable ICT

measure the social and environmental impact of CP and SPSS in SMEs.

systems and increasing their diffusion internally;

To define the role of the Industry 4.0 (i.e. digitalisation, IoT, Big Data and
so on) and the number of potential companies in low-income countries;
e Connections of SPSS in SMEs into Circular Economy models.




920 D.A. de Jesus Pacheco et al. / Journal of Cleaner Production 222 (2019) 903—921

and academic community to successfully implement SPSS business
models in small companies with real impact in the society. This will
result in a functional openness to the SMEs also address Circular
Economy principles by innovating their business models (Bocken
et al,, 2014; Franco, 2017). Circular Economy is a design-based
approach, of both products, services, and PSSs and their related
business models, to achieve sustainability with the aim of avoiding
resource depletion and prolonging systems’ lifecycle (The Ellen
MacArthur Foundation, 2015). On the whole, the guidelines
resulting from this research may represent the first steps sup-
porting small companies to effectively move towards a Circular
Economy under a genuine TBL sustainable perspective.
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