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ABSTRACT

Product-Service Systems (PSS) appears as an emergent subject, gaining the attention of many
researchers, and an increasing interest of organizations. As many literature reviews have been
conducted in PSS-related field, this paper aims to overview publications from 2006 to 2018
by highlighting PSS benefits and barriers. Content analysis was used to codify data collected
in the publications. The main characteristics of the literature reviews are provided as well as
a set of 36 PSS benefits and 24 barriers organized in categories and sub-categories. Analyzing
PSS-related review papers allows identifying future research opportunities which can foster

the design and implementation of PSS business models.

1. Introduction

Product-Service Systems (PSS) were proposed by
the United Nations Environment Program (UNLEP)
mn the late 1990s. Publications on the subject began to
emerge after the release of the report “Product Ser-
vice systems, Ecological and Economic Basics” [1],
which was written to stimulate discussion on the sub-
ject, being commissioned by the Dutch Ministries of
Environment and Economic Affairs. PSS 1s offered
as an integrated package of products and services
[2,3] with the aim to deliver an outcome, function-
ality, or a system’s availability [4]. While providing
solutions that can meet the needs of end customers,
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PSS contributes to reducing resource consumption
and environmental impact [5]. Therefore, PSS may
help to manage the sustainability of organizations [6],
by providing a ‘triple-win’ wrapping economic, envi-
ronmental, and social requirements [7].

One example of PSS is Riversimple that offers
hydrogen-powered cars that customers can rent by
paying a monthly fee to covers car use, maintenance,
msurance, and fuel [8]. Bike-sharing systems such as
the French Velib’, and the growing start-up Yellow
are another example of PSS, offering bicycle rent for
a limit amount of time. In business-to-business (B2B)
market, examples are numerous [9].

More recently and influenced by the digitaliza-
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Con-
sequently, different types of digital-driven PSS are

tion, PSS has incorporated digital elements.

presented such as digitalized PSS [10], digital serviti-
zation [11], and smart PSS [12,13]. Moreover, trends
such as cloud computing, internet of things (IoT),
and predictive analytics are acting as facilitators to-
wards service inclusion i manufacturing firms’ busi-
ness models [14]. Digitalized PSS incorporates infor-
mation and communication technology to provide a
complex PSS, delivering maximum availability, opti-
mizing processes, and resource use [10]. In the same
way, smart PSS use information technology, integrate
various stakeholders through value co-creation, and
are provided by imntelligent systems [13].

Considering that PSS appears as an emergent
subject, a number of literature reviews publications
about it have been developed in recent years by au-
thors from different areas. Some of these PSS litera-
ture reviews made comparisons against the previous
ones showing the differences between other literature
reviews or examining the applied methods, the num-
ber of articles analyzed, and time range (e.g., refs.
[5,15]). Comparing the contributions of these litera-
ture reviews could be useful for researchers that wish
to get a quick overview of PSS characteristics [15].

By analyzing the literature reviews, it 1s possible
to perceive the research progress on a subject, the
historical development of the studies, and classify the
process to discover possible directions for future re-
search [16]. When analyzing the literature reviews,
one obtains the vision of research groups in the sub-
Jject, mvolving in a second level (publications cited) a
large number of publications reviewed. In fact, some
of the purposes of the literature review are justified in
the analysis of reviews, such as [17]: identifying new
ways of interpreting and clarifying the gaps of the pre-
vious research, identifying what was covered by previ-

Step Criteria used

ous revisions to avoid duplicate efforts and place the
work that will be done within existing literature. In
addition, a comparison of the results obtained allows
a better understanding of how the literature reviews
were carried out, identifying trends within the litera-
ture to date [16].

In this sense, this paper aims to provide an over-
view of PSS literature reviews, emphasizing PSS
benefits and barriers pointed out by these reviews
seeking to guide researchers on where to find the
information needed for their studies. Future PSS re-
search opportunities were also suggested before con-
clusion section.

2. Research Methods

An overview of review articles was conduct-
ed based on the recommendations of Ballard and
Montgomery [18], in order to compare and contrast
literature reviews publications on PSS. This kind of
review consists of following a guideline to systemati-
cally search for, select, and then analyze and synthe-
size research evidence [19]. In this paper, a literature
analysis was conducted to provide an overview, that
aims at surveying the literature and describe its char-
acteristics [19].

2.1 Data searching and selection

Procedures for data searching and selection were
mspired in several works (e.g. refs. [3,20,21]). The
search was conducted i three relevant databases
(Scopus, ISI Web of Science, and Science Direct), in
December 2017. Figure 1 depicts the visualization of
articles search and selection steps as well as the result-
ing number of articles after each step (based on ref.

Resulting # of
articles

Data searching

Databases used: Scopus, ISI Web of Science e Science Direct
Temporal delimitation: no date filter

Keywords used: ‘product-service system’” OR ‘product-
extension service’ OR ‘integrated product-service*, searched
in title, keywords, and abstract

Types of publications included: articles published in peer-

V4

reviewed journals in English language

1t selection filter: Duplication exclusion: software Endnote

> e |

Data selection

274 selection filter: Analysing title, abstract, and keywords H 49 |

3" selection filter: Full reading

> ]

7

Additional

publications the study

Retrospective procedure: consulting the references cited by

po A

inclusion

Databases alerts: recent publications inclusion

Figure 1. Data searching and selection procedures adopted (constructed by the authors with support of ref. [21])
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[21]. Only review articles published in peer-reviewed
journals in English language were selected, resulting
i 78 publications. Articles were firstly selected by
duplication exclusion, remaining 64. Then, through
the reading of the title, keywords, and abstract, 49
publications remained.

Afterwards, the alignment of the publications with
the PSS subject was verified and, finally, the remain-
der was read in full. Fourteen reviews were selected.
The selected publications after the third selection fil-
ter were the ones that literature review represents the
core of the publication and in which the keywords
used for the search were related to the PSS subject,
or 1f they were not evident in the text if the objectives
of the literature review paper were related to PSS.

The retrospective procedure [17] was applied to
ensure that important publications were not missed.
This procedure consists of consulting the references
cited by the study as recommended elsewhere [22].
The references of the 14 selected publications were
checked: first, it was verified whether the publication
was a literature review, then title, keywords, and ab-
stracts were read, and subsequently reading n full
was conducted - resulting in the inclusion of four
additional publications. The retrospective procedure
was particularly important because the first literature
reviews i PSS were not coined with the term ‘litera-
ture review’, and also ensured the inclusion of studies
that are not indexed in the three databases consulted.

Alerts were settled i the databases to be notified
about recent publications inclusions to provide the
temporal updating of the research. Two publications
of 2018 were included using this procedure. The fi-
nal selected portfolio of articles analyzed consists of
twenty PSS reviews, covering a period from 2006 to

2018.

2.2 Publications’ descriptive analysis
and synthesis

The characteristics of the selected publications,
such as the main thematic, year, and the outlet (jour-
nal) were verified. The impact factor of each journal
and the number of citations of each publication were
also checked, providing a profile of the selected pub-
lications. In addition, general information about PSS
addressed by the literature reviews was shown, such
as PSS definition, classification, and examples.

In the subsequent step, a coding system was devel-
oped for the systematization of the benefits and bar-
riers of PSS addressed by the publications. Content
analysis, using the conventional coding technique

[23] was used to codify data collected in the chosen
articles. The codes were developed as the content
analysis was being conducted. At least three full read-
ings of each publication were necessary to develop
the coding criteria. After the first reading that pro-
vides the inclusion/exclusion, a second reading was
done, in which the most important topics were high-
lighted 1n each publication. Later on, a third reading
was done to conduct the content analysis and classify
the content of the publications according to the cod-
mg criteria. During the content analysis, some coding
was grouped or changed, and therefore, additional
readings were necessary. PSS benefits and barriers
1dentified were grouped n internal (design, econom-
ic, and operational) and external ones (customer and
context-related). The context-related benelits and
barriers were also divided into environmental and
social.

3. Description of selected publications

Table 1 shows a synthesis of the main informa-
tion regarding the selected literature reviews on PSS.
Those reviews covered a period from 2006 to 2018,
with a considerable number of publications in recent
years (more than half of publications selected for
analysis were from 2015 to 2018). The first literature
review on PSS was that of Tukker and Tischner [24],
that deals with more general aspects of service offer-
ngs.

Baines et al. [2] 1s the literature review with the
highest number of citations among all in the three
databases. This publication also takes mto consider-
ation the ‘servitization’ term. In the same line, some
other literature reviews jointly address other issues
related to PSS, such as ‘service orientation’ [25], and
‘circular economy’ [3]. Recently, revisions of PSS lit-
erature address more specific aspects of PSS - e.g.,
PSS requirements [4] or focus on PSS in particular
sectors - e.g., automotive industry [6,26].

Journal of Cleaner Production is the journal with
the highest number (6 publications) of PSS reviews.
This may be partly due to special issues, such as the
special edition on sustainable PSS in 2015, which
includes refs. [3] and [27]. Computers in Industry
journal has three literature reviews on PSS, followed
by two in the International Journal of Production
Research. Nine other journals have one publication
each m the selected literature reviews.
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Table 1. Summary of literature reviews analyzed

# of citations

2018
Year Authors Journal Main thematic Impact Google ccons .
Factor scholar P
2006 Tukkerand Tischner  J0urnal of Cleaner sustainability and 6395 969 492 389
Production competitiveness of PSS
Pro;eedmgs of the State-of-the-art in PSS: concept,
Institution of -
Mechanical Engineers origin and features, examples,
2007 Baines et al. ' benefits, barriers, tools and 1.752 2114 1077 770
Part B: Journal of .
L methodologies, and research
Engineering challenges
Manufacture g
Journal of Service orientation of manufac-
2009 Sakao et al. Manufacturing 2.642 136 66 n.a.
turers through PSS
Technology Management
. Journal fiir . .
2011 Velamuri et al. Betriebswirtschaft Hybrid value creation n.a. 112 54 n.a.
201 Wang et al. InternatAlonaI Journal of PSS lifecycle management 3.199 109 7 73
Production Research
2012 Cavalieriand Pezzott  Computersin Industry  >e Of the art and research 4.769 358 240 174
challenges
2012 Vasantha et al. f)oeusrigﬁl of Engineering PSS design methodologies 1.394 323 214 159
Updated state-of-the-art in PSS:
2013 Beuren et al. Journal pf Cleaner features, examples, benefits, 6.395 486 285 21
Production drawbacks, and research per-
spectives
Journal of Cleaner PSS in Information Systems,
2013 Boehm and Thomas ) Business Management, and 6.395 238 130 98
Production o .
Engineering Design
International Journal of
2013 Lightfoot et al. Operations and Servitization of manufacturing 41 314 168 131
Production Management
2015 Reimetal. Journal of Cleaner PSS business models and tactics ~ 6.395 473 7 220
Production
2015 Tukker Journal pf Cleaner PSS for resource efficiency and 6.395 902 500 15
Production circular economy
2015 Vasantha et al. Journal of theAInd|an Advances in designing PSS 0.742 26 14 10
Institute of Science
2016 Annarelli et al. Journal .Of Cleaner PSS conceptual framework 6.395 143 86 66
Production
. Design, evaluation and operation
2016 Quetal. Computers in Industry methodologies in PSS 4.769 112 88 65
2017 Mahut et al. InternatAlonaI Journal of PSS for the §erV|t|zat|0n of the 3199 43 1 18
Production Research automotive industry
Total Quality T
2017 Sabbagh et al. Management & Business Methodqlogy implications in 2181 9 4 5
automotive PSS
Excellence
2017 Song Computers in Industry ggg“'reme”t management for 4.769 57 m 30
2018 Brambila-Macias Design Science lEng'lneerlng d§5|gn and market- na 8 6 4
etal. ing in PSS design
2018 Lee et al. Sustainability PSS BM to value creation 2,592 6 2 0

Note: The number of citations was referring to February 2020; Google Scholar citation is only for reference purpose; n.a.- not available.
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4, Results and discussion of content
analysis

4.1 PSS concept, classification,
and general characteristics

Regarding the definition of PSS in the review pa-
pers (refs. [2,3,6,15,28-30]) the most cited 1s that of
Goedkoop et al. [1], even though it 1s not a journal
source. The previously cited authors defined PSS as
“a marketable set of products and services capable
of jointly fulfilling a user’s need” ([1], p.18), a rather
general definition compatible with the time of publi-
cation. Another important contribution (cited by refs.
[6,10,22,25]) is that of Mont [31], that points out that
PSS 1s a system of products, services, support net-
works and infrastructure. Baines et al. [2] contribute
by presenting the concept of customer value genera-
tion through the PSS (also cited by [6,15,29,32,33]).

The classification of PSS in typologies described
by most of the literature reviews is that of Tukker
[34], and type comparisons are presented in some
publications (e.g., [27,29]). According to Tukker’s
classification [34], PSS can be dived in three catego-
ries: (1) product-oriented; (i) use-oriented; and (ii1)
result-oriented. Only two of the analyzed literature
reviews [6,20] mention that there are other ways of
classifying PSS according to the typology, but they do
not describe them.

Some authors (e.g., [2,20] present examples of
successful PSS accompanied by the description of
the PSS. Table 2 presents the examples highlighted
by recent literature reviews. However, few new exam-
ples have been included i the most recent reviews.
The mstances pointed out by the most significant
amount of publications analyzed are Xerox and Rolls

Royce. It is worth noticing that examples of PSS are
more consolidated in the B2B market. Some litera-
ture reviews also show examples of PSS (e.g., case
studies) analyzed by empirical articles [15,27]. Never-
theless, the examples highlighted by the cited authors
show only publications up to 2011. Mahut et al. [6]
highlight the examples studied by industrial sectors
(e.g., aeronautics, energy, consumer goods, etc.).

Baines et al. [2] pointed out that regarding origin,
most publications were from Scandinavian countries
(especially from Sweden), the Netherlands, and Italy,
in the period from 1999 to 2006. Some articles on
PSS emerged from Asia, and there were no authors
from North America directly publishing on the PSS
subject. In the previous years before 2007, this paper
evidenced that more articles originated in the United
Kingdom, also in accordance with Tukker [3]. Vela-
muri et al. [35] argue that, from 1995 to 2010, most
of the research on hybrid value creation originates in
OECD countries.

Tukker [3] points out that most of PSS publica-
tions are from UK, China, Germany, Sweden, USA,
and South Korea (until December 2012). Cranfield
University - which adopted PSS as one of its main
theoretical concepts - 1s the main contributor to the
PSS research in recent years in the UK. In Asia, the
highlight is Seoul National University and Shanghai
Jaiotong University. Linkoping University and Lund
University strongly represent Sweden. Those results
differ from the reality pointed out some years ago by
Baines et al. [2]. Nevertheless, none of the more re-
cent literature reviews analyses the origin of research-
es.

Velamuri et al. [35] point out that qualitative re-
search 1s the dominant research approached. Most
of the selected research (n = 265) by Boehm and
Thomas [10] up to 2012 was of conceptual charac-

Table 2. Examples of successful PSS in recent literature reviews (2016-2018)

Examples Description

References

Printers and photocopiers provided by a package

Ricoh

called ‘pay per page green’ that installs, maintains
and collects at the end of its life and the customer

(9]

pays only for pages and copies delivered

Aircraft turbines - Deli ers a ‘power-by-the-hour’

Rolls Royce
bine engines to airlines

package instead of transferring ownership of tur- (6]

It offers materials handling ope ations, such as the

Toyota Industries

rental of forklifts, whe e the customer pays for their
use, while the company takes care of maintenance,

(9]

updating or remanufacturing and eventual disposal

Xerox signed for remanufacturing

Fixed price collection per copy and processes de-

(6]
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ter. Annarelli et al. [29] argue that most of the select-
ed publications (n=224) concern the construction of
theory (57.69%) and exploration (24.1%), followed by
theory refinement research (11.196), and the minori-
ty corresponds to the descriptive (5.8%) and theory
test (1.396). PSS is a relatively new phenomenon, so,
qualitative research approach allows having a more
in-depth view of the phenomenon under study con-
sidering specific factors of the context, patterns, and
casual relationships. However, this rich qualitative
data needs to be complemented by quantitative stud-
les to improve understanding further. On the other
hand, Sabbagh et al. [26], which analyzed publica-
tions in the context of the automotive industry, points
out that of the selected publications 68% are quantita-
tive, 259% are qualitative, and 7% are mixed.

4.2 PSS benefits

Using content analysis, this study identified 16 in-
ternal and 20 external PSS benefits. Figure 2 shows
the benefits of PSS identified in the PSS literature
reviews.

Many publications that highlight the benefits of
PSS consider the internal side of organizations, es-
pecially the economic ones. Mahut et al. [6] and

Annarelli et al. [29] were the ones that cited more
mternal benefits of PSS. The most cited internal
benefit 1s differentiation against competitors because
services are more difficult to be copied by the com-
petitor. Most of them consider economic advantag-
es that PSS could generate (e.g., ‘increase in profit
margin’). None benefit that fits into the operational
category was found in literature. Possibly, this lack
of data 1s because there are little longitudinal studies
about PSS.

Beuren et al. [05] is the literature review that high-
lights more external PSS benefits. However, few ben-
efits to customers were pointed out. The most cited
was ‘disconnection from the responsibilities of own-
ership’. As already 1dentified by Tukker [3], there is
still a lack of emphasis on the factors that can fos-
ter the acceptance and opportunities to explore the
sustainability of the PSS. Moreover, another relevant
1ssue may be the need to learn about PSS customers
and monitor their requirements using co-design [36].
Furthermore, in constant expanding markets, under-
stand customer behaviour and experience is a chal-
lenge for organizations [37]. One of the current pos-
sibilities 1s associated to digitalized PSS, that aims to
mtegrate products, services, and digital architectures
to provide highly customized and customer-oriented

Ease of collecting product use information [3,6,20,27,28,29]
Greater contact with the customer [20,28,29,40]
Differentiation against competitors [2,3,6,20,24,28,29,39]

Increase in profit margin [6,24,25,29,39]

Reduction of costs (energy and materials) [2,6,29]

Creation of dependency between provider and client [29,39]
Improve the position in the value chain [20,25]

Value delivery throughout the supply life cycle [6]

Disconnect from the responsibilities of ownership [2,20,25,28,39]

Disconnect from consumption needs [2,25]
Offers professional maintenance [6,28]
Reduced effort for product operation [24]

Greater use of products [2,20,24,25,28]
Reducing environmental impact [2,25,28,29]
Efficiency of consumption [25,28,29]
Closing the life cycle [2,20,28]

Waste reduction [2,20,25]

Reduced resource use [2,20,28]

Facilitate reuse and recycling [2,20]
Dematerialization [20,28]

Production of more durable goods [20,28]

Facilitate reverse logistics [2,25]
Use more advanced and efficient technologies [6,20]
Improve the well-being of society [20]

M=
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w
— a >
(e}
— o
S - Customer loyalty [3,6,20,24,28,29]
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Figure 2. Main benefits off ed by PSS
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solutions [10].

Considering environmental issues, PSS benefits
include ‘reducing environmental impact’ and ‘great-
er use of products’. The environmental benefits can
favor both providers and society in general. Annarelli
et al. [29] point out that the most recognized benefit
(629% of the publications analyzed by the authors) 1s
the ‘reduction of environmental impact’, in general.
Although it is evident in the literature the econom-
1c and environmental benefits, researchers need to
identify ways of communicating them clearly to orga-
nizations [25]. Conversely, social benefits were rare-
ly addressed by PSS literature reviews and those in-
cluded ‘job creation’ and ‘facilitate reverse logistics’.
Some examples of PSS aligned with social objectives
are: Mobisol, that provides electricity services to 1so-
lated rural households in East Africa based on a pho-
tovoltaic system and software, and Soil, which offers
affordable sanitation services with bathroom toilets in
Haiti [38].

4.3 PSS barriers
The barriers to adopt PSS are positioned on the

side of both consumers and providers [2]. Figure 3
depicts the identified PSS barriers organized i cat-

[
r

egories. Sixteen internals and eight externals barriers
were identified. The literature suggests several rea-
sons why PSS have not yet been widely implement-
ed, particularly in the B2C context, as emphasized
by Tukker [3]. Annarelli et al. [29] is the literature
review that 1dentified more PSS barriers, that were
pointed by 16.5% of the publications selected by the
authors (n = 224).

One of the most prominent internal barriers
identified in literature was ‘resistance to change by
stakeholders’. Most of them are related to opera-
tional challenges (e.g., ‘difficulty in mamtaining the
system’ and ‘difficulty in performing reverse logis-
tics’). The economic ones are viewed as critical (e.g.,
‘need for high mitial mvestment’). Costs of PSS can
be high when compared to the production of only
one product, which includes labor and transaction
costs, since a PSS 1s usually delivered by a group of
companies, resulting in hiring and more complicated
revenue-sharing schemes [3]. These barriers identi-
fied concerns the difficulties of introducing PSS into
organizations.

The high number of PSS internal barriers was
in accordance with what literature depicts, 1.e. that
organizations are facing difficulties in designing and
delivering PSS. Thus, it 1s necessary to investigate the

Difficulty in evaluating how to charge forsolutions [2,35,39,40]
Lack of information and knowledge [29,30]
Lack of experience in service design [29]

High risks involved and difficulty in measuring result

Need for high initial investment [2,3,29]
High costs, mainly due to the high intensity of labor use

Lack of profitability / restricted market [29]

Resistance to change by stakeholders [6,20,29,30,35]
Necessary changes in organization processes [2,29,39,40]
Low level of maturity of providers and lack of knowledge
related to the provision of this type of offer [6,39]
Difficulty of supplier engagement [29,30]

Difficulty in maintaining the system [6]

Difficulty in performing reverse logistics [6]

Lack of an effective information management system [6]
Risk of use with little care of products by customers [3]

Resistance to consumption without possession

Low environmental awareness of users [39]

Lack of legal and regulatory support [6,20]
Rebound effect [27]

- Resistance to established local habits

Cultural acceptance [29,30]
Lack of knowledge related to PSS [6]
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Figure 3. Main PSS barriers
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aspects related to the context that the PSS 1s imple-
mented to verify if these barriers can be influential
for PSS implementation. The use of digital technol-
ogy may represent challenges to organizations [11].
Nevertheless, those aspects related to new technol-
ogies usage were not pointed out as barriers in the
analyzed reviews.

External barriers related to customer acceptance
include ‘resistance to consumption without posses-
sion” and ‘lower tangible value’, while the most cit-
ed contextrelated barrier considers ‘resistance to
established local habits’. It is recognized that there
1s a need for cultural change for both providers and
customers, expressed by firms’ resistance to change
and customer acceptance [29]. At the heart of the
relationship between providers and customers 1s the
need for mutual trust, which 1s more evident in the
case of long-term contracts [39]. On the customers’
side, the main barriers are more apparent in B2C
cases [0].

PSS literature reviews did not address legislations’
barriers. Although existing, they are directly mvolved
with the context in which the PSS is implemented.
Therefore, there 1s a need to investigate the aspects
related to the context that the PSS 1s applied to verify
if these barriers can be associated to PSS implemen-
tation.

5. Future PSS research opportunities

A stronger focus on PSS internal benefits is need-
ed to stimulate PSS adoption by organizations. Oper-
ational benefits (e.g., PSS simulation, changes in de-
livery system, and reverse logistics) of PSS represent
a gap m PSS literature reviews. Therefore, longitu-
dinal studies could focus on analyzing these aspects.

Benefits for the customers and emphasizing social
aspects that PSS could bring about are also missing
i literature. PSS examples aligned with social ob-
jJectives could be better explored, highlighting their
social benefits.

Regarding PSS barriers, a research opportunity is
to conduct a narrow literature review focusing on PSS
barriers, and opportunities to address them, aiming
at helping organizations to successfully implement
their PSS business models. Understanding customer
acceptance barriers and PSS benefits that customers
are willing to receive could also help PSS design and
mmplementation. Critical research challenges, such as
customer experience and behavior [37] could also
be explored linked with PSS customer benefits and
barriers.

Analyzing contextual barriers and differences be-
tween the places where PSS has been implemented
could also be helpful to favor PSS understanding.
Other opportunities lie in analyzing the relation be-
tween the categories of barriers, for mstance, how
customers’ barriers can influence internal obstacles
that organizations are facing.

Smart components ntegrating artificial mtelli-
gence may impact on the PSS solution success [12].
Therefore, studies that deal with how PSS smartness
can help to overcome PSS barriers could be fruit-
ful. PSS benefits and barriers related to digitalized
PSS and digital services could also be explored. As
already mentioned by Lerch and Gotsch [10], further
understanding of the digitalized PSS challenges and
opportunities 1s needed, both on theoretical and em-
pirical terms to steer organizations in PSS design and
implementation. In the same line, the essential role
of predictive analytics was highlighted by Ardolino et
al. [14] and could help overcoming PSS operational
barriers (e.g. maintenance), which could be explored.

5.1 Aspects not covered by PSS
literature reviews

Many literature reviews have been conducted in
PSS research. Analyzing the aspects covered by PSS
literature reviews, especially the most recent ones,
it 1s possible to consolidate previous research and,
more important yet, to uncover research opportuni-
ties that have not been addressed by the PSS authors,
such as:

- A wider analysis of publications using more
than one database for search, grouping the
publications by area, year, authorship,
countries, and thematic. For mnstance, none
of the more recent literature reviews shows
which countries currently have the most
publications (2013 onwards);

- Classification of publications according to
the research methodology approach by
areas, highlighting future research
opportunities in each one;

- Classification of terminologies used,
according to temporal evolution, variations
between journal coverage, research groups
and countries;

- A broader description of PSS typologies,
including the comparison among them;

- Arecent list of PSS examples analyzed by
the recent literature aiming to guide
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researchers mterested m PSS topic to direct
their studies;

- Highlights about PSS benefits to customers,
mcluding how organizations could
develop their PSS value propositions,
focusing on the solution of problems
suffered by customers using traditional
product-oriented business models;

- A literature review focusing on PSS barriers
and opportunities to address them aiming
to help organizations to implement their
PSS business models more effectively;

- Cross-country analysis of PSS benefits and
barriers, to identify patterns and differences
regarding PSS implementation;

- PSS recent trends and new topics related
to PSS that were emerging, such as
digitalized PSS, digital services, and
smart PSS;

The aspects that were not covered could offer
opportunities to enrich PSS field and contribute to a
piece of broader knowledge about the subject.

6. Conclusion

This paper provided an overview of PSS reviews,
identifying their general characteristics, as well as
PSS benefits and barriers. Although literature re-
views point out more PSS benefits than barriers,
the high number of PSS internal barriers is in accor-
dance with what literature shows: organizations are
tacing difficulties in designing and delivering PSS.
Therefore, understanding customer acceptance bar-
riers and also PSS benefits that customers are willing
to receive emerge as future research opportunities
which can enhance the design and implementation
of a PSS. The literature review analysis also allows
verifying research streams and some research gaps in
PSS literature reviews. For instance, contextual bar-
riers and differences between the places where PSS
has been mimplemented were not explored by PSS
reviews and can provide guides to foster successful
deployments, and furthermore can be linked to po-
tential social benefits.

As lmitations of this work, the content analysis,
and the classification of PSS benefits and barriers
only covered the authors’ knowledge and point of
view about the subject. To expand the analysis, oth-
er keywords could be also used to provide a wider
variety of articles, for mstance, those related to ser-
vitization.

As a practical contribution, this work offers a gen-
eral view of PSS-related literature reviews, that could
help practitioners interested in getting more knowl-
edge on PSS. The set of PSS benefits and barriers
were presented i a reduced and compiled way to
facilitate their understanding, and could be used as
a checklist or for future data collection. Continuing
this work, opportunities lie in analyzing other aspects
of PSS-related literature reviews, such as PSS termi-
nologies, as well as research trends and gaps.
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