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Abstract

1. Introduction

In recent years, modern production enterprises for sustainable competitive
advantage and profitability, consider the purpose of producing their products
to provide services to customers instead of selling products or providing a
combination and package of services and products. Product-service systems
(PSS) are one of the dimensions of servitization. Therefore, considering the
increasing use in the industry and the increased publication of articles in its
various fields, such as the design, implementation, and business models of
digital, intelligent, sustainable PSS, as well as little research in this field in
the country, it is an excellent opportunity, especially for acquaintance and
review of articles and studies is to identify gaps in the current literature. To
achieve the goals, a comprehensive bibliometric analysis, and network
structure has been performed on the literature available in the Scopus
database until 7/18/2022.

Research Question(s)

The paper answers the main research questions on the published research on
the PSS: (Q1l) What is the main information, pattern, and trends of
publication? (Q2) Who are the main authors? (Q3) Which are the most
productive countries? (Q4), Which articles have the highest number of
citations? (Q5) Which are the most productive institutions and universities in
PSS? (Q6) Which are the main journals? (Q7) What are the most frequently
used keywords? (Q8) What are the patterns of the Co-Citation network and
citation analysis and trends? (Q9) What is the collaboration (Co-Authorship)
network among organizations, authors, and countries? (Q10) What is the Co-
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Occurrence network? (Q11) What are the main clusters? Moreover, what are
their subjects and issues? What are the trends of research on PSS? (Q12),
and What are the research gaps? (Q13).

2. Literature Review
This section aims to summarize the available literature review in PSS to
clarify the need for the present research.

Our literature review shows that PSS has increased in recent years. This
increasing trend illustrates that PSS has attracted the attention of many
academics and researchers. Although this field is crucial for modern firms,
fewer studies have addressed PSS by scientometrics and bibliometric
analysis. Therefore, it is vital to review these papers using bibliometric tools
and specify gaps in the literature.

Figure 1 shows the annual publication trends and collaborations until
2022.

Figure 1: Figure 1 Literature published in the PSS field from 2000 to 2022
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3. Methodology
This paper uses network structure, scientometrics, and descriptive analysis to
analyze publications around the Product-service systems (PSS).

The present study uses "VOSviewer" software and open source R
package "bibliometrix". Also, co-citation, collaboration (co-authorship), co-
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occurrence, citation, thematic mapping analysis, and clustering are
discussed. The data collection came from the Scopus database.

4. Results

The results show that the most dominant keywords are "product-service
systems"”, "sustainability” and "PSS". The main common keywords in the
leading cluster are PSS and servitization. The results show that most studies
and citations are limited to developed economies such as China, England,
and ltaly. In addition, resources can be classified into four clusters.
"Conceptualization and lexicography"”, "PSS design and implementation”,
"PSS integration and sustainability and connection with the supply chain"
and "Digital and intelligent PSS".

Figure 2: Major keywords (WordCloud). source: findings of the present
research
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Figure 3: Co-authorship network, source: findings of the present
research
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Figure 4 displays the countries' collaboration networks.

Figure 4: Country Co-authorship network, source: findings of the present

research
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The most cited papers globally are shown in Table 1.
Table 1: Most cited papers (global)

Total Total Citations Paper
Citation per Year s
1411 67/ 1905 Mont ok, 2002, j clean prod
1392 73/ 2632 Tukker a, 2004, bus strategy environ
1350 84/ 375 Baines ts, 2007, proc inst mech eng part b j eng
manuf
916 114/ 5 Tukker a, 2015, j clean prod
705 54/ 2308 Meier h, 2010, cirp ann manuf technol
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Total Total Citations Paper
Citation per Year s
630 37/ 0588 Tukker a, 2006, j clean prod
482 24/ 1 Manzini e, 2003, j clean prod
477 28/ 0588 Aurich jc, 2006, j clean prod
449 56/ 125 Reim w, 2015, j clean prod
391 39/1 Beuren fh, 2013, j clean prod
5. Discussion

This paper provides a network structure analysis and scientometrics of the
trends in the field of PSS (2000-2022), using the Scopus and WOS
databases. By comparing the search results in the two databases, 504 Scopus
articles published in English were selected. We analyze and visualize with
VOSviewer and Bibliometrix. Although there are several articles that have
reviewed PSS, few have used a scientometrics approach in the PSS. This
paper analyzed the most cited articles, the most productive authors and
countries and frequent keywords and journals, the publication trends, and the
most productive affiliations. This paper also conducted bibliometric analysis
on Co-citation, Collaboration (Co-Authorship), Co-word (Co-Occurrence)
analysis, citation, Thematic mapping, bibliographic coupling, and Clustering
analysis. The results indicate a fast increase in the number of publications in
recent years in the PSS. The analysis determines that “Ming x”, and “Sakao
t” are the most productive authors in developing PSS. (Mont ok., 2002) is
the most cited (global) article with 1411 citations

The important keywords are ‘“product-service systems”, “product
design” and “Product service system (PSS)”.

6. Conclusion

PSS is rapidly developing in servitization and can operate as a new
opportunity for countries and companies. This paper proposes a systematic
view of how the PSS field. The results show that the studies conducted are
limited to developed economies such as the United Kingdom, ltaly, China,
and Germany.

Furthermore, the study suggests suggestions for future research through
identifying the literature gaps by ThematicMap analysis and helps scholars
find research opportunities and propose some practical implications. This
paper offers managers an opportunity to familiarize themselves with the
design and implementation of PSS.

The most dominant keywords are sustainability, servitization, product
service systems, business models, and circular economy. The main common
keywords in the leading cluster include "business model” and "service-

product systems", "circular economy", and "conceptual design”. Based on
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the results of the clustering analysis, the issues of serviceability, product
design, and service-product systems are among the most important main
clusters. This paper also provides suggestions for future research and helps
researchers by identifying gaps in the literature review by schematic map
analysis. Based on the gaps, the most important of them are communication
and implementation using technologies such as industry 4.0 and blockchain
technology and intelligence, quantification of criteria and how to implement
them, development of quantitative business models and smart product-
service systems, and, how to implement and design its supply chain, define
and develop new criteria, and the connection and application of new
technology in this field were proposed.

Keywords: VOSviewer, bibliometrix, product-service systems (PSS),
servitization, network structure.



@ }J”.LAJLEA

VENO/YE el 0

e S5 G

. “)U

iy
%

-3

ARERVERVARY

ISSN: 2821-0964 elSSN: 2821-0816

Ladgn )55 S o pite Slalllas
\AO B AT g° NEeY JL@. LY O)LQ.\: ‘V‘A‘:}L.’. JLw

ims.atu.ac.ir
DOI: 10.22054/1MS.2023.69558.2218

9 (TwLS Judxi 94 x5 ((PSS) J gasme— S S (S i
e Dludgi 4 bl

. . /,‘ .
U\J.J_lu}l)éﬁg}}rtﬁe&.&;l)&@h&w&.@.ﬂo}ﬁI * dbbwmw

0 A~

Sladst Sl 1y Y guamen 5 51 Coa 055575 g 5 Il 265 S e 8 S5 Ooeke slaey
Slodst sl 51 (S il o S gramen 5 Dl 1 (gl 4651 L 5 OV guama i3 Slras Ob e 4
098055, Llasl 5 Cao o eslatal Bl 4 ax g L dd Ll JM—@.\;L;L»M O
Lol g el s J gamma— st (Gla s O S sladde 5 siluesls ¢ b ke (Vs
(Oldlas 55,0 5 SLST (Gl cmlin Cus b (5558 550550 ol 53 SSUI Sla Jia g3 womad 5 5L
Slp Sl pade pl S5 e S plply (B s 3 se Sbosl GLOKS luls
b o Sl 3 35 g0 Sl (55 p S bl 5 (i DS olST o & cColal 4 glizs
s R SL ) “VOSviewer" slaljle, 5 ol adllas .ol oddplos) Y+YY V/IA
g(j-\;mif'rﬁ) JERI N cooliulen Gl flos (oiman S o e3lina ”bibliometrix"
28 o S Lous g Sl 5 (P bsn S0 paiE o oslial (S SI50n) (golis o
‘5\.:&‘,:.....:..,/') 9 (ol cud}au—;,.».u-‘gl.awn SIS SldST o s &S sl Ol @\:J
Ol Gleds 5 J suamen— Lkt gt ool 4 55 Lol a5l slS” Ldzia (J grames— Sl
s g 3adoee Wl 5 OkdSl ¢ Gadlanm 5 slaslasl 4 astiaul 5 Sladlas CLEl Al
ileosly 5 (b ealid O Sl5 5 Slupsehor 55 uudib ad 5 Sl 4 015 gl
300 B 0 s b Bl 5 (6ol 5 Jpame okt (slag i plesh wd pamerm Cadst (Gla g
305 b Qb (6l (o Olpde & i ol idiedisn 5 Tl s J e Skt Sla gt

s o 11 0T g5lwesly 5 b

)8 WA L;':'L4J_> cdj_‘,aw—@.l_:'— LSLAVS_MW ‘u‘*g:’j:‘j-:l‘?’ BEETE =g :L_Aejb.\_,JS

Sajadiyan@pnu.ac.ir : J siwe s 5 3


https://orcid.org/0000-0002-6654-142X

VEY e | FY e L] rhbj\{dulwﬁ)\g)s'.«m{q){h@wwl YA

4o dle

S 5 Bt ik S e oly Sl eslinul (g oS 8 o5l
Loy 5 5 iJ s yas 0,95 Sleds @l GUlse Sl eslinul (gl 1y J g Coads
SLES 8 4 gen Jgames i S 3 51 i 5 O Sleds ¢l sladle s
Kurpiela & ) sl o5 4o 5535 90 s a5 5 Slosl y3 035 5 s 53 el § Slods
sbdde b0 ajl Yd}&u—@béuw & esly (Teuteberg, 2022
sgdal 3 Sledbl g,5ke (Salwin et al., 2022) cl 5 50 8 5sS
Sl LIS 3 S el )3 4 e O35 353 5 SO 3050 53 S0
St o & 35 Y guamms dow 228 5 S Gladas b5
s (Boehm & Thomas, 2013; Zheng et al., 2019) Coul odlss J gupmes— Cnds
Gl 53 Cato 53 J g St Glagann (§jluesly (das o OLE Sl
(Matschewsky et al., 2017; Sakao & Neramballi, 2020) ol a3l 20530
Y samn 5 Dledkst Sl Gl 5 S5 Ol 0150 ) J puammn— ks Slapts
Sakao & ) 55 Gy lishe S5 e ol sl 8 sl S
(oS 5 s SKos)y dme g Lajl b EW clas 51 k5Cs 0 (Neramballi, 2020
Mont & Tukker, 2006; ) & pie 5 ase cs5basl Slallae ¢ owdiga ¢ 1,0
el 9 Gs il g,lul e gl Mont, 2002; Son et al., 2018)
b o plaes Gy ) dpemeadsGlpten 6515 Ll ke Sl
S Ol 55 0T (iluesly Ll 6ol mbie 51 2 15200 Ge b Sl sl
(Agher etal., 2021) 5 35 o (o 5 ES i (o p Sl S

TS S b os 8 4 Sl 2 bl 1 0T (V) T

1. Servitization

2. PSS: product-service system
3. Mont

4. Tukker



V| Olsbrw b 5 miwlS Ldow g4y 520 :(PSS) d gz Cnds G 8 s

3 g o3lial (5w 35 slgiiy Jpamem Cads Slagten £ 4w (Y21 F)
5 e > Slas 51 o gilly J puama— Cadst Gla gt &5 (1) e  puaoes
e rseie b Ao e 530554 5 (b adsl e 5o IS sba 6 e 55
w5 Sl osthe b e LS e 0L (1) TS 5 0 i
(g bwg odal)l G el ssbe @5 s gle
5 oS Sty el (Dladst (DY guaes | ot J guazeam Cnds (g la g
5 S 0,80 p 1y (gt a3l il (2B, & Sl ol A1k ST il Sl
0SSl wils i S S Gdde &4 S 6508 ase LS
o adlbs ,5T 5 (Haase et al., 2017; Mont, 2002) sl Cas b5 o 5 slaul
S Slllas OIS 058 6l o lilS andllas (gl Sl 53 ) Olej s o3lizl
o 3 033315550 Olgea Sleds i G fig s 0S8 Sleds .l
(e (Vandermerwe & Rada, 1988) s 5 Ca x5 b ool gl VS L o
s sUls arwy Olsea Llg o (Chesbrough, 2011) ;L Slds 55 (6,575
355 03 J guammalads s & J guamen oS Ao s Ol &5 (55T 5
sladds Wb wiy gl gladaie) &5 das o Ol L8 Olllas ou)y o]
Ll oS aob s Sl 5 Ladigr iz s J same Cadst St S 5
(bl oS (Giledie (it games Lol o g ol oS Gladde ¢SS
(nl posde Lh gy e (b LSS Bl g (6l SIS
SIS Gl e bl s (ailse (i S 5enS Gladde Ll Olids
S Ve G ool I sl 1) @1y5T 5 S e 5 b syl F b o
Ol ol odd pizie O3 mdSSl SBma 53 45T Sl 03,8 Ol gy oSl
I3 S s Lo e DS oS 4o el 35 ) 4 sl 3
1. Geum & Park
2. Mont

3. CSF
4. Bibliometrix



VEY e | FY e L] raa;tidulmﬁ)\{)vﬁsqﬁuouw| \Ee

Laosls o 5 (ka5 11 SO1 21 Olsiods Do s 9 R ()1 5310 5 ats 3 5L aa
Syse 3 edkd izt Oladsd (e olS Lo ga o dlas ol oo 1 L das e 41|
ol pize gla tags wlal p Eagn cpl s cpl by el J}M—ubéuw
Sl Wl Hlasl Wy, (ol SleMbl (Y 0) tds dal g wstls 55 OVl 5 4
Laol8lsils 5 Olamn 3o Sl g (O o) S lsly sl sldad (s 2iy SV plaS™ (F
9 Y&:l:..ulr.n S L;uﬁn A ) el u.?lfjl} 4 duuﬁfﬁjb ellS olls
S S e Y‘;M}’ v.h &)&M 4§~1‘ A w) QCMM:% sl Loy 9 J.:l>=7
jtwus,ﬂ‘\f@u\s)ﬁ&,:wiu(hw)?%u»@f,uoujmo\fw;
w;)awu\éuu?(\\ w)e%du\%{&wwjowyéww
L&"N-)J{JJ}A )92 > aJ..itJ:.‘j sl d».l.ﬁ)bl.w) 69}.,5}.4 Lghu..i,j V.LP @JU
BE u:,.bj}_ Ly (Y d‘) QC»«..:? LAOT‘-}:\M)&:)LGF‘}A g&i‘ﬁa_gy.c €l r\u\f
Al g o Olhlimn 658 5 S (Flidd UM (OF ) 5 Sl 485 05

?MMO}?&‘QO%T)J

SR Mty 9 S A Sle

Il 5 il dr&»—@&éhw 03 35 se Slodl yg e (i pl ol

M‘}S—)jf ‘EJJ.A S5, Sldlas d;r.@.a M‘b‘)b})}fl«f&‘))b S gd>ee Sl

53 Ol s tasn odsl 1SS s (W48) Cwle 5 sl g s s f

Sopis G flozml Gl ol adlhe & o] pammen ook Slap T

b B ol s Sl ey WOT L ls y OT (b e 5 s Cnis
1. Vosviewer
2. Co-Citation

3. Co-Authorship
4. Co-Occurrence



VEYV | 0Lk fue g (2w olS v 94 525 :(PSS) d gz S G B s

2 s O 5 Shee b5l s Sileesly SK8s 68,8 Ol (3,0
Obgmiils 1 (glags 51 eslizal b 1) J gammem oot (5ot 5S4, oslizal
bl ly el e sghe Je (1YSA) OLHas 5 Folo . sls &l gro b
(oaE L;u&?aﬁsuuwpdﬁupu gl 5> Sl el ooy 5> Slas
s it 8 )54 5 Jgams Sl el 0 i g5 LOT isls 1,1 (556
SR s s ged Blod Slets el 6y g5l 5 Shee U5 sl 50
el 0 g5 o) 3 Shee gb3l s Shas slae Y1 5 (ol o5l Ve glalis 0T
S )l 5 6o gme Sleds b yma glialy 53 (WAA) L s 5 (6 5o 3 9 Sl
S5 AP LT polr Sl xio Dleds 5 als 5l Glles 5 o
Sy Sl desls s g4 2 (6l Olalis )8 5 Sl Ol e T OS5 01 e )
2l s sas oslizal (lle SVl (g3lude Gl 5 2LST Jole fdow
ol 3sd o obsl e et li 3 s Eol it (oS Sl eslizul sl Ol o) T
Agher et al., 2021; Annarelli ) aslbe Slosl 55,0 i ol Zags Slosl g0
o5 oply (etal, 2021; Bluher et al., 2020; Haase et al., 2017; Tukker, 2015
by Sl eslial b Obisl Hgee dlie 4w LS s Sl odbelil 08Tt
Agher et al., 2021; Annarelli et al., 2021; Tukker, ) Llasls ;  sewols
OT b smen Lol 0jpm 0 4 Btes lai e U5 ()5, Sllas (2015
5l (2wl (S5 sl Sl el U el D) pots S pmn 5 il
1y 0T dlie cp iz an 51 Lloslds 13 ulows g o 5 andllans ygo 1) oy 5 b olSs
Sl .15 35 05 (IS L S letns Slosl 5,0 &K LOT ST eiS o o)y
(e oS o g4 2 3500 53 el iz Gla Eash 45 s gy (63 5dous
Agher et al., 2021; Annarelli et al., ) Wleus S oz J pama Cads Gla gt
g aoeasd 3 a5 03l e olST gy ) andllas 4w L (20215 Tukker, 2004

3l dE Sl YOYYVAA B Gl o3l 55 e 53 ek ixie dllie V¥



VY kg | FY o)l assb J | dwd oo g oS Sy ke ollllas | VFY

(Sl (5138555 b J pammsm Conds (Sl a5 OISl &8 s o UL Sl
b gladdMs Y Jads js syl S L.S’"Jlg 9 Ll g d‘y&u—@b—suw

Wl 0 1)) ol rags b awlie 5 Las e Slalllas oy g

(ke 88 Lo g5 s 9) Jﬂm—@.\&duw )97 5>yl Oladlas gaods .\ g

Olowo g 9 &P

313 L1l 6y 2887 (6l los Jomoly dlia VB i L] (iS55 50 Aghze(;Zelt o

Jei= e | Apnarelliet al.,

3> &1 Slusl Jad Cord g sedd Gl (05880 szl

S S Galuse 5 b G s S et e Tukker, 2015

G OF 0T blie Lol gy 5 Gl o St p 8151 L — &S latn 550
. . |Haaseetal., 2017
J}.‘u 45‘)\ U:J'—"';f J:l:u

Sl bl aun s ok T Slidons &1, (]
Sl Slsl 550 Bliher et al.,
J}&u—@bdhw 2020
3 S G S 5ol ol iy s ana g Sose
. _ Xuetal., 2020
LT :
. Sl s (e .

J)M—deuvw&gd._bﬁ o ol hags

€l

23 L a Sl asl 8l sl gladle js o) ol Oladllas &S das o0 OLES Slusl pwy
i g e 0S5 (pl 4 G A g 4 S 5 LSk e b &l o5 ol 53 a0l 4
Oode GBS 5 sl wns opl 4 51 a5lei e QLS (il e s SRass ol & S s
Wl wls s 0j ol 4 aewolS Jowga e b S Ol Ll el Sl
Ol 5 Slosl 5o LSS 055 aseie ( amwllS gl b SNV ool gy e op) ol
ST el ooy (b 5 o Cads Glagis 5 048 Glods o (sladism 0313
26l S Sl Mo 5 e olST s 5 (wls ) 5 e Sl (55,0

S e 1) Bl 05,8




VEY | Obsbew bl 9 Wy\.:f ko 94 525 :(PSS) J}M—uk‘su‘w .

o35 sl A
o Sy ey S 5 Sd bl Lo (ool Bay 51 GRass ol
s s LS |y Lol anfllae foml e VIS ST e eslinal L LA

(o g5 Lo g5 02 95) 0L 2 Jla 905 5 Galow o0 N IS

V> DA oldal @
¥ o5 sl s @

¥l i )le @

¥ d>pe 0315 oL (5 gmtecr @

0 a> (o5 3 (51 48) o osls i 540 @
Pl (s 5 o 3,) S ®

Vd> -

A do e S o g Lo ®

Laesls ‘5”1@’:
J,.a;u—(_,.a.\;’-él.aw s e pn eddimie Olusl wy p dlae cpl Coda
S OFY (3 5 planil it 5 sl p e 5 o oSl o80Y o Izl >
S o & T3l (s el sty o Sl o0l 1 i O1F 5 05k oS0
ol Sl ol e O F cdns gr Ol gy Sl el oKL sl 1 5 ke i,
81z CSV LB s o5l SVl o ikt Sl i s 525 Sl o 55!
sl Glesls 10 5 8 5515 5o s 5 oSS e sk b miw ST Lo 4y 528

b gl gy Sl osls oL SEYYYANY B Y sadle o (Gios ]



VEY e | FY e L] raa;tidulmﬁ)\{,%.{qﬁuouw| \F ¢

S eslaal b (ool ) ;Jm..l}; o~ (gl - S g4 525 opl o sdle
S (S Arw 5 (GuiS amde ) (6 s S5 Gl g o 6°t1“‘¢-‘° 9 45’[-1:“‘;'-“
e Cil:.: o.a\:g.?:- .,b_sjf oalaisl QT )}glay 6&&)) 9 C‘: C)Lf«j..p}n ‘LS’L“)
25 e Sole o ST Sl eddesls Olis Y Jg..:: 33 uﬂng.»l K alﬁili

TITLE-ABS-KEY ("product service system*" OR "Product-service-
system*" OR "Product-services system*" OR "Product service system*")

AND (TITLE ("Product*" AND "service*")) AND (SRCTYPE (j)) AND
LANGUAGE ("English")

Ooled »:I:-W") Ls.\:.lf Qw—d‘}lﬁ—a.i& :LS“')B B o CJ)L:&

"

o’ b " pmme Sledsetin b " pame Sledsm it L e
5 (dlms) mio g 5) 5 (i 5 M sama) Olge) 5 (i pame Dleis
(" eSO
hEPS:/AWWW. SCOPUS. ) s oSl -y T (slaosls oL 3 335 (5 ot
ol Lz YYY VA U &S 5 Slosl 4 sgdous st S el (COM

295509 8" S e’ b 4SS Sy (R OlS o sa o
03 o3lials)ge il amlie 5 OB 53 SHlS 4 g by mlr oS sl
el oddosliul [y 5 oSS Resde DlRleS 53 S il slaylBle s
0 o5 O 520 S et 550 (ST (S50 S S 4 e DS o 54 25

ol
(https://www. Bibliometrix. org) R ¢ iy 53 5 e 515l &G S 2o sebes
dw iz el ol lzte DLl (ST (e OUST o S5 plawl (61 !
513 u:-b? JS« (‘v\s@yﬁ 9 A oS (alu\fe:a Ll eayls 59 R 5y osliaols



VRO | OLsbew t.. 9 Wg\f ko 94 525 :(PSS) J}M—M.\r“suw

L oewolS o g4 o el i) (Aria & Cuccurullo, 2017) sjls ,, s
RGO PRV-P PRI F-HA B (R WA WA PN P

(o a5 0 55) S5 g 95 5 oSS o g0k b (OIS il g, Y S

) ; sLe
PE Nl sR o587 5Le | M )M;i):\:ijzjv;ér
J9 Bibliometrix
J \
— L s osls L;J.:f)L{'
\ .
pE CSV s jp aonls 03 S 5L® CSV o sy Sl e
9o RJ‘.}';"(’J;QJ:"*‘.J‘,'\-:: Yd> 0 bulat}sa;b@."
/ .\._._5 ;.JB'_"S‘
(_\
\ ——— A sl e
Laosls J:.\’J /
4 N L = s g \
-»\._\.f ;.)Be;l‘
s S Lo 5 o2
U’J-»dj-' D J._Jau . .
o Yal> w0 RS -
slewle
LS
\ y abeud ~° /
—— / V mmmmm— el
( ) &i,-
rE 5 s e fal> w .'
I“)le-‘? = G S
N—
. v vf‘_,:.

JRRCRNFI R CGNCIVC IR S AV QPP [T I PSSR I WO S B WP JYPE e
AT PR JP NV FE 1 PN COI PR\ PRV S P SR AP PR PN oo
¥ oeolaalpn 5 sbaal o ga 2 ) 1 Jols S o 5 ldS SLIST oy 5 sl
.@\w&@)ug};ﬁ:.v}@@;\jﬁw.h@m&ﬁ



VEY e | FY e L] raa;tidulmﬁ)\{)vﬁsqﬁuouw| \fs

\Awg 9 aeals J.;l:u"
O o gob) ol ol
APl 5l w5 ey Mesaes 5l el ol Sl Y Jsde

g DL ) oS sk

(ol Gaiow glaail c-v‘) Aesls 3,90 53 ol CleMBI LY Jgu

(A Slxo g3
Laosl 3530 55 ol e MAIN INFOTD'\,:?Z\ION ABOUT
BADE
YA Ol Timespan
TVF (o8 5 DS cales) ol (Journals, Books, etc)Sources
v-¥ Ll slias Documents
o/F¥ Lt 0l 3l dle ik Average years from publication
vy Ao s szl Sl Average citations per documents
AR Lo 2 3 o s Slsbzad Kk Average citations per year per doc
FEAAY e References
Lo gl 5l DOCUMENT TYPES
#AY dlie article
Al oI AS e conference paper
A S, review
4 A O goma DOCUMENT CONTENTS
o (AD) 3 S clls’ (ID)Keywords Plus
(DE) a5 LIS LIS (DE)Author's Keywords
08ty 5 AUTHORS
VEYY Ot 5 JS sl Authors
YRV S pamia odiw 5 3l Author Appearances
K g b sl 98wy 55 sl
Y .y Authors of single-authored documents




VEV | Obsbew bl Wy\.:f ko 94 525 :(PSS) J}M—uk‘suw

b Ol gi
\Y¥AD okiny 5 iz b slal slias Authors of multi-authored documents
O8 i 5 (5, Kan AUTHORS COLLABORATION

oy oy 55 S5 sl Single-authored documents

< /FAY odins 55 4y sl T Documents per Author

\T A a5 O s Authors per Document

\Zaas S 53 S e O i 5 Co-Authors per Documents

YAY G L la Collaboration Index

Q! dncwlg) SV )U&.ﬁ‘ Xy

o d Jgb 55 g5 B iy s e Ol 1) Yo XY Jlo b 6Vl ezl Ly, ¥ IS
ol il Al AV 4 gVl SV sldas Y0 Y Jle s ol sddodalin S
j4:.‘)‘LSL&JL«J)J‘)LS‘MTMJ.—U)Jb.b‘b&WbQ‘)W‘J‘M g}'.’.J:"‘:“.'.JS
a)? w‘&M.}@ QL:J 6&1‘}.‘5‘ u\.’)‘) g;".’.‘ Mbdﬂ OL&.’J.;}\ ‘_QLAJL.»‘)J ij ..LJJJ
el 03 8 o 345 4l sl s 1 OLal&isls 5 Oliises 3l (6 ka4 55

YaYY B Yoo Jl ) d_,.am—a.«x'—dl.a(.:w we s edd e Olgsl ¥ IS

(ol oo glaasily 2 xie)

100

2 80 y =0/1072x2 + 1/2918x - 5/0469 87 20

b R? = 0/8929 Le

E 60 &5 o
S o

Y 27

o 325

g 20 20, 25

g 8

2 o —arrsg 543

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
-20
Year

Articles Poly. (Articles)




VEY e | FY e L] raa;tidulmﬁ)\{)vﬁsqﬁuouw| \EA

(Y o fely) OB hi 55 3G 5 OB Ny 5 s Fokis

.M:@owbwlo&\@};kﬁj;}\‘J},\?jog,\;nﬁj;w;kngJ)k

ol G gl ) (Y o Grasly) O8N 35 0 508 5 ¥ J g

>
(@] @
< + < o < pt > - N
o o)) o = (o)) =] o <
21 23|25 5| E| B |E|S
2 | & N &) o N = =
w
Y A A X% W \$# VF \F 1
e | 88 | o 5| 5| UE .
X8| g§ |P| 2| FE| <% ety
4+
2010 3 75 | 0231 3 3 Ohrwall rénnback a
2012 3 115 | 0/273 3 3 Akasaka f
2013 2 453 | 072 2 2 Ortqvist d
2018 2 25 | 0/333 2 2 Adam m
2018 2 36 | 04 2 2 Akbar p
2013 1 39 01 1 1 Olundh sandstrém g
2017 1 21 | 0/167 1 1 Overholm h
2020 1 2 0/333 1 1 @sterlund m
2017 1 9 0/167 1 1 Ab rahman mn
2020 1 48 | 0/333 1 1 Abdel-basst m

(f. d’“C‘”Lﬁ) bb&n‘ﬁbb‘
aMoJ\JQL&J?J)Jq-)OJ)&)b%ﬁ@@‘.@q-) Aﬁﬁdﬁ;ﬂ)})w‘d%
S o plete |y 3g5 by odkd S5 Cie lie a Slslp e slastizal Lol

55k B okiiarnlonn gy Sl bl 1y VLo bzl G113 Sler slastizd



VEQ | 0Ll fue g (2w olS v 94 525 :(PSS) d gz S G B s

<! Mont ok, 2002, j clean prod dlas glg sbawl o i A4S o fogas Wosls

Wl el il O Jﬁi): bl slaal o 2 Cowl slzwl Yo LMING X sl

(ol oo slaasdly taie) ((gowe) sl 5 SYWas 0 J gt

Olel 5l 5 Q[
AR Ming x
AR Sakao t
A Roy r
A Zheng p
v Chen c-h
v Pezzotta g
P Zhang y
¥ Shimomura 'y
‘¥ Wang z
A Li x

(ol G slaasl tae) ((Slgar) sbawl YR N J g

Slels Okl I
S
Syl o JLo 52
1411 67/ 1905 Mont ok, 2002, j clean prod
1392 73/ 2632 Tukker a, 2004, bus strategy environ
1350 84/ 375 Baines ts, 2007, proc inst mech eng part b j eng
manuf
916 114/ 5 Tukker a, 2015, j clean prod
705 54/ 2308 Meier h, 2010, cirp ann manuf technol
630 37/ 0588 Tukker a, 2006, j clean prod
482 24/ 1 Manzini e, 2003, j clean prod
477 28/ 0588 Aurich jc, 2006, j clean prod
449 56/ 125 Reim w, 2015, j clean prod
391 39/1 Beuren fh, 2013, j clean prod




VEY ke | FY oled] pasil Jlu | ied ga Jy S o s lllas | V00

(ol ot (slaaily t i) ok 3Ll bl o ils .0 e

sakao §(2009)

cavaliefis. (2012)

-
sundingg. (2009)

meier @(2011) %" W(2017) morelligh (:oosrme'er 2010)

-
aurich jgi(2006) paridag (2014)
morellin: (2006)
+ Kjaer|d(2019)
o
maxwellg. (2003) armstronggm. (2015) zheng @#(2018)

tukker a. (2015) lUkke*ZOOZl) valencia@. (2015)
roy r¢fooo) Ve
lee =y2012) MONt WZOOZ) zheng @ (2019)
i baines&(2007) tukkeR@i(2006) lerch @@#2015)
reim N2015)

evans & (2007) o

beuren fh. (2013)
gaiardellfip: (2014)

manzinig; (2003)
. ceschinf (2013)
martindgiv. (2090)

plscicellilk (2015)

gao j@2011)

liedtke & (2015)

a spring M (2009)
M VOSviewer

(F o b)) LoysiS o 5l 5
P45 s 5 aie) ol dnwy 53 g 5 OLdSSl ST das o LS Y Jsds Al sl

s e id g 1y edd bl SV s s

Slaw! dlowy gus Sl dlawy g
Yy Jin AR .
Y s oS ¥ Ok
ay wdl S oWt
sV ol Wy Ut
oA s o L g

(0 o fwly) (el —la Sawsly o Sl 5o
odal A d)v\" BE) J;j'.’ ui:'“‘") c.)Le,'J.u\.AJu.A Oolis ‘) Ubu.i’;w‘j ui_,?.ﬂ}ﬁ/\d)u\a-



VY | Olsbrw b 5 (miwolS Ldow g4y 52u :(PSS) d gz Cnds G 8 s

SUIFE &S s0s 1y Sty o sessbn lgSls ouils 45 das e OLiS ol ol

MJLSA &Zﬁ ‘) ouu»ubﬁ;\ C)YU‘.&

(ol Gatow glaanl C...a) L“;S:“".’b Cﬂ;.ﬂy A JJJ.>

Y Slag Slo 3w — ¢yl —  Khuslg
ne Shanghai Jiao Tong University
Mo Cranfield University
oy Linkdping University
\td University of Bergamo
Y Nanyang Technological University
Yo Tokyo Metropolitan University
s Lulea University of Technology
v Xi'an Jiaotong University
Y# Delft University of Technology
Y7 Loughborough University

(2l Guosd glaaly iain) (V o Gwly) S¥ome o 55,1 S
S das e Ol PSS s b aze Calee s VI 55 0y S lie VHF
OlyLasl slaws o 2w "JOURNAL OF CLEANER PRODUCTION" &M

sl adonls OLEs & SKE 53 badle sb 53 SMams (50,8 - yl0,



[+3] =]
[==] o
| [

Cumulate occurrences
[¥%)
[==]

s

VEY Sl | EY old] prasl Jl | dnd o8y g oS’ Sy ke olalllas | VY

(ol Gt slaadly i) e dgb 5o SMome (6550, 1 SRS
Source Growth =

INTERNATIONAL JOURNAL OF PRODUCTION RESEARCH (2022) 33

ﬁ

2004 -
2006
2008 -
2010 -
2012
2014 -
2016
2018 -
2020 -
2022

2000 -
2002 -

Year
CIRP JOURNAL OF MAMNUFACTURING SCIEMCE AMD TECHMOLOGY COMPUTERS IN INDUSTRY

JOURNAL OF CLEANER PRODUCTION

INTERMATIONAL JOURNAL OF FRODUCTION RESEARCH

SUSTAINABILITY (SWITZERLAND)

Vv cw‘g) S OldS o 5 glaze

538 I3 o ga o 35 s0 oki 5 SIS OIS £ 85 5 Lol sl b

Jsb 53 sdis 5 ST SIS 5y ol s &)1 8 i s IS5 0 5lsdS”

51Ul L i 5 a5 o lae3loulST .l odiiosls DL A 5V K 55 adle

.LSJ

.”)‘u\i‘.‘; W}:“ ‘5 ”d}-ﬂ?ﬁﬁ ‘f‘Jb“ L”d}ﬁ?ﬁﬁ—ub ‘5wa“ ‘"PSS"
Wl ool i3V Jﬁf« 23 ok 5 (s MIST SlalS



VoY | Olsbrw o 5 (miwolS Jdow g4 52u :(PSS) J guammn— s 5 (S8 s

(ol Gatow laassl C:...a) Gais olds ;)-11-7@‘) A Jgd>

sy dluxy Olods”
15 J pames— st (Sla ot product-service systems
A s )b product design
Y s Product service system (pss)
“o Sl dan sustainable development
AD Sy life cycle
A A manufacture
4 S5 s decision making
4t S sales
Al shees S5 D! environmental impact
Y Slodst 5 Y guames products and services
fo soll sustainability
Al S il customer satisfaction
Y J pamen dn g5 product development
v Gt competition
vy b design
Y O Glodst — (A3 g servitization
\ S industry
A Sledst g J games product and services
A1) Slodst Cnip service industry
e S sewS slada business models




VY lg | FY bl a3l b | aiediga )y S’ o e Ollas | V0F

(ol Gaios Slaadly 1ae) skom 6 (GlS” SladS A, VS
Word Growth e =

PRODUCT-SERVICE SYSTEMS (2022) 316

300-

Cumulate ocourrences

L=3 o~ - wo o =1 o~ =t o oo L=] o
=1 = =z = £ =1 = = a = = &
= =] s =] =] = b= = bS] b= =] =]
= = =~ = = = = = = = =~ =
Year
DECISION MAKING ENVIRONMENTAL IMPACT LIFE CYCLE MANUFACTURE PRODUCT-SERVICE SYSTEMS
——— PRODUCT DESIGN PRODUCTS AND SERVICES PRODUCTSERVICE SYSTEM (PS81 SALES

St (glagtn (Odd Slods (gL O35 s o Oz 1y 08 315 LA S8

! u.a:u’;.n ghlf Lg\éb'-_,‘:- szl g )K};f.«.«f L;Lhdu\.n 4J}M

(ol Godos slaaly 1) (o3l 2N ol slaeslgads A IS

vaa ] bervin dyite o]

product service sysiem

o "gmﬁ'l'l"é"t-somco systems [nss) _

,,_-f.:,-'::=.;:-=:,=-;c|rcular econnmv...._.

value uu::n: pss MSI!‘
vaiue creation innovation
semice enameexnu t I I I I I service innovation

nusinoss model .-
nrnd“ctcfngegnla??es?gvnsste%m [nssl osmn uwgn precess

w20 £330 vems

ol u‘!:':'-'é_'p_;ﬁﬁ g_'s'i.%ti‘.%ﬂns“')s

1 WordCloud



108 | OLsbew .. s Wy\.:f ko 94 525 :(PSS) J}M—uk‘suw

s o g (S
Jos (St son) K olaal oa Gt S5, p roltS Ol
Gk | uad g (LS S 0 0 g S bzl (53l 5 n) 4alS o
3550 35 G LU L alaly oSG gy s S ol LSJKJ'@)U Js s il
S gy Oliien (S s sipd Sl 3 LIS ke by 51 gladsal ol

DMl Sl sladisy 5 DL Obs s LS (o g

A o o) galaaler Jdou
ol 3zl OB W 5 (Srcen el s 3 ol (3Ll o 5550 35 5
2l b O iy 5 a7 (g3l o iy S5 el 03 S5 milie 5 o bzl ! o
2 ool lie 53 & LKCa (Aria & Cuccurullo, 2017) ol stislon | SYUis 4
3lawl o g4 o 558 0 dllde 95 L;_sl.::..»lv.a 4 e (g oo slaul szi_: e
Jolos 5 525 (Y etal, 2018) 5515 3 o0 (8 5050 0552 ESG Anmn s 5 3502 4 o o
L 4t & sl (1 sl 3l odbzl il (g3lnal (slaosls 4 atu (s3kules
031 sl il 5y Wlie oy & JS5 s plawl 00 4 SVUs Sl 03,57 3 9ukows
4l g A c‘_gst;.,;!ra Y I a3 e olas a..\..iglé;:.;\ Y s wL..:.;l:f L &
PR O e g W PR CI PP R PR SO PREN RS AL Ly
Wl oddosls Jholad 4 S 55 0ud ST b

bl e ‘_g:l:.:M\v.as oo 51 eslazal b &S 5,1 sy Slosl S atws g
R alte

GeioS 3 Jb A Sl e e VEYVY ) 6Jﬁmq§.m@;,w«§;
53y 5 30y 5 (T10 5 Yo oF) ' ST sladlie loits slzal aly ok iz
Ll gz Ll 1y (salmalen o the das e Ol & Sl 68 o 5685 (1AM

1. Tukker
2. Vandermerwe & Rada



VY le | FY ol pasil Jlu | diad ga )y S s lllas | V08

Db sh e A 55 Dgsea dhst Gl OV lge o
plesl X i iluesly 5 b Y Ak ks 08Tl 5 Slep sehe
Fods USAE oy b .19\..3')| 9 6}‘"\-,’.\‘1, K] JW—CAJ}L;LAW

Lol a9 JL’-'-:xiJ JW—QJ}L;LAW

(ol G glaasl :c:;») e o LS Yk LS"L";"“'A R S glass A JS.&

-
@
e = N
=Y van:)e’n&s 1888
. = =, -
- -
- ..
e .. ; .
= » tuk] _ 2004-1 >
) —~ T AP ES tukier a. 2008-1
mont o X 20027 P o
- P
2~ W
o e - ®
U



VoV | Obsbrew b, 3 Wu,)l.:f Julosi g 520 :(PSS) d}a:n—w.\a‘-‘shw

(jél;-wd:uél.awh C..w) eu\.w)s} ‘fwb‘jé}bm‘rh“}-lﬁu \'JS.;

mont, o, clarifing the conce
o

“‘“"”‘j shiniaurg. v, sery. 7 tz(ker, 2., elghit types of pro

{

maussang, n ggwolinski, p. b

./ jAnaga, W réigartz, w., hyb
aurich, j.c., fllghs, c., wagen | S i 5"‘@.' Poerg, r..man " |

t, 0.K., clagifying th 2 Z
man; ek s the con morelli; n.- déi@loping new pr

tukker, a., ti%er.—u., prod Enwme— o ALY
N \ ~ ~
X tukker, a., Jypesofpro = A\

bam.s ts...vtfooh s e

¥ N
gebauer, h.@ieisch, e, frie

mont, o.k., cidiifying the con

& VOSviewer

(ol G (slaail sxme) 0 83 O M 98 ol p @il Jdow VY S

sadek, k

kortmann, d.
mu.,.p. e Ly J8

“’Q *e % m,.
# | V-Sakcan, 0t
""‘"1‘- m..' bt
,,,,*,. C 5y wmgkn m.
katp,, SOUP- -



VEY Sl | EY old] prasl Jl | i on HI 5 S Sy pite ladlas | VOA

(yu&bgéqu c..a) e.\'.‘-'v;..: cL.a J‘L“J‘ ‘5.5\.&.4"'.& J:.\’u' o AY JSJ-

int | B ges
j clednprod

Journal of congier Féseerch: Product servicasysten design

Journal o /ﬁ;bduﬂ servicgsystems, ecolo_ pro . .
A b e g '“WQ - 4 .
journah production - < ?
.lnler ~s of compu -

computers & oppratioNs researe

& VOSviewer
@ addnode | (P) addedge | (D) Edithode  (82) Delete selected
h’m . re nternatonal oot n\’c« manutactunng technology
| manut. mansg } clesn. prod ] e ’
urcpean ouma gfocerstonsl research
oIrp annals - man, wrng ted o9
| eg tes
comput NG eng.
B e
. of operabions and production management
o 9. v-,. prod suitanabity
epert syst Tog P %N L

o = 2

it |. adv. manut, technol
futures

¥ marketng soence
nt. | oper. prod. my
ournal of sery

memationsl ournal ol operatons & o ©n management
nal of operations management

nd. mark. manag
| cleaner prod

® Jourmal of service management

@ .my.”“ | clean prod @
@O 0@
@ o ) (S e il Sk ) (5,800 K5 o

by dn s s s A (55575 Sl S DI O epe OB i 5
Ol 1y pbad 5 08w 5 a5 Slae S L1y s 5 (6,00 4K VY Ko L dizes
Mg.:.fb BEISE TR o8 L.wjv_j wg.;j'ﬁ}:l.:a Ja.wj 4.3? K .-\Abu.a olas .—\.2.4&.5‘50
Jsd?)ju:ﬁo)‘-\a‘ﬂg-j&JS@)&&T‘)LG&?JJQKM};QTWLS‘#&)&A
Wt Y L) e () i VP Sl i oS i Ll sl il



189 | Olsbrw b 5 (miwolS Jdow g4 520 :(PSS) J pamna G S8 s

oe Tzt dal g . das o O 1) Lay 5287 (65 Ken (claaSli V0 IS e o OLES
DS o B 1) 4S5 s e il 03 se L) siS o 68 oS S ol
g a yd Ol e QTQﬁé‘ﬁ&)&Aom:ow&.&); odbosly Aulei 4d =

R

(YoXY=Yer o) S8 ks 5 wlal p ‘;.\;...;“,srn G\Ker 4 Y S
(ol G glaasily 1pi)
bert@nl m.
peza@ita g.
shimdfipura y.
salg@e t.
-
SO‘W. m" P
liwy. zhang y. shelgab e.
- reyr.
wagg z. i L .
chafic.-h.
é‘&, VOSviewer
&P Add Node (#) add edge
-
ceschin { » > h%
Ih huang o ! y

Wy r4 ’-
wangz Iix
28.2. Q.

2
s, oot "~
roy r song w

, ming x 2.
sakao t .

zhang x

mcaioone tc
brissaud d shimomura y

park y
pigosso dea

e <
bouc! x pircia S0usa-Zomer tt

Cﬂ“ ’ c: Bézzotta o o cauchick-miguel pa (D
tertoni a
@0 berioni m e ®



VY le | FY ol pasil Jlu | ied ga )y S o s Slllas | 15

(ol Gt glaatily ) Lt 30) Dbl plul 5 (6, Ken &3 N E IS

@ add Node () add edge ©) edit tode @ Delete selected

|/
guangdong university of lcchqig;gy
loughhoros university chang'an umwr&ﬂﬂk‘“’uﬁu. e
cranfield university “"'"""*g'”‘? kong
unlvon;g of bath nanyang technggical university
univefshys:ambridge pogamic.' A ¢ . .
shanghai jiao tong university

university of vaasa

Z2 @
1\ beihang university

@ . . ; :
b link6éping university
luled university of technology

politecnico di milano

® @

e inst o 1oct k0 metroPRHIPTHAYERY Y tokyo

@ .‘mgo e of technology
university O

@O0 e e®

(ol oo slaaily ;) 598 bl 3 (S 55 o0 453 N0 ISCS

switzerland
finland
raece
( 7 ny united states singapore
belgam ’\
N N —— -~ z
canada  sp@in B 7 A ta‘"
. dennark =
?. =L southikorea malaysia

e
SN

o0 /o india

porwigal * 2 .\ N
indomesia  Unite dom

@ add Node (&) add edge

s P

e 2
"&‘ "&o united kKingdom 3
R
N 2 ..
& 2, .,



V8V | Olsbrw b 5 (miwlS dow g4y j2u :(PSS) d gz Cnds G 8 s

O 'C"L%) ‘_;;!45,(..:& Jelow g4 o0
LS gdudd 5 5 S il (LS @l son gLalid coSls on oo 5 5 51 s
andllaes ) g0 aibale o0 sgde g2l Lg.\:lfulfd:\dd-)r_m.g;.w\ s bl OV (gulS
o3l lin 8ly Conle 3 45Tl Lo g sl a5 ojlen ol ez e DL )
Aria & Cuccurullo, ) 5 52 Jls! (culdS DLl 5 0uSar ¢ JolS 20 (g1 Ll 55 0 5 S o
Vo183 815 eslinalsyse e Oliise Lwy o3lsen o (2017
a3 o ) Olejen Lol Sar 5 sl 5 Lae3ladS aes o 5 457 das o DL 1) G180
4l 93 pl &S Slej das e OIS Y Ji..lz).s Iy ad o= ¥ (gl alS” (gnlus, o R
@f&)sdwm{j;%W\uﬁr}ﬂ% d&»d.,\;gb_‘dliaéﬁi);ral.g ks
sl ST 4SS gra 4285 G Yo IA S g e (gkos S
313 8 e 0 GulST LS s 585 Jila Ol oo s 25 (8 59 pmes 03
ST SLlS slies Bl S e 03,557 5 1y kT 5550 OV (ST SLUST IS VYEP
S p 03581 1y 6T 03508 14 cann GAUS SO0 3 5 a5 S Llod B ki
UEls & das o O s odaTwsa ad g Hlgar 457 das oo OLES VP fulls
Wor S O adgs 55 Gl axw ) "JW—@A&L;L&M RN PRESY
T e B L R N R c"J}M—@.\;éuw OLs Sleus”
OLd Sl G g Jde L yls 13 "JW—@A}dhw“ Y ad g 53" samee
_*:*-‘45'6\-"?3“:#“ Y b ”JW—@A;'-L;&W Odd glodst® 5 (an adl>
I azis oYY K s I3 F ab g s (e sSe $SKtaad) 5 (b guaome
S0l gl &S I glaaids .ol g5 g S eslizal L udS LS 3l 5o
ol 5 o I 4t Lps e oslinul GAS SIS n Gaies Sl g 3s8 Sy
S o oSain |y ab g0 Dl Fls SIS (gla 21 8 ST DS



VEY ke | FY bl pasil Jlu [ iiedga )y S’ o s Slllas | 15Y

(ol ot (slaasily i) (gl SladS” 4S8 G;I»J‘..a s N IS

i{eﬁ.
- sustanade elopment - e
> -
® L3
*
e e
® . ®

(ol Gt slaaly 1) (5ol SladS ads 6-“"54"“ WSS LY S

product dggelopment productionmnginesring
demen
Sustainability Industrial angineering
,,,,,,,,, bie products T
product-sepvice 1ysmm.

environmeptal impact

Innowstion product-servige system (pss)
product-servies systems (pss)

productservigg system (pss)

taigycie
Pproduct snd services product segvice system
J:roduc(-s'e systems
< mart pro
competition industriebreseerc "
a-rch e
. dustry * suppiaERainT
industrial protuct service sys
manufécture decision making
products egaEarvice
busineditfioders o &
customeriptistaction
product servill systerm (p
£ vosviewer 1
014 2016 o1e

(o S Wl olagsls 45T was e 0L A K Sl sen 4id oS boles

C.—.w\cb;g_,bbfm‘)QLE.E:uA:-jTJ?‘MLALwQ}:A‘Sw)J:j' ¥ Cxp



VY | Olsbrw b 5 (miwlS Ldow g4y j2u :(PSS) J gz S Sla s

(ja\;-wuutsuwb i) ¢ (ad = onngMSuLsJSd:lJ})r.a‘\iw \/\JS.J

product serviewayatems (pss)

L Eite | mems || Anatysis | pes dasign service ianovation
Fter

28 tterns (5 lusters):
Chuster 108 tems) demgn busineg mode!
Business model servitigation
ircular economy
conceptusi design

product-service system Ieeracum revien onics

e . producl~s.esyslems

ce st
product séffice system \

G X Product serag system (ps2)

product service syztem | - ’“""’“W o conceptas design

service engineenng orculariifonormy
Custer 3 (6 items) service engineering

product cervice system
product tervice systems
o
services
smant product service s
sustasnatity

Custer 4 (5 tems)
knowledge managemer sergicas product sefifice systems
product sernce systerm:

designgrocess

caseeiy senicmoesien Hosmaan

product seni @ system (pes)

4 serviesation
senvice innovation

W Group tems by cluster

Rems: 28 | Clusterss 5 | Links 155 | Total link strengthe 407 | VOSviewes version 1617 | Update 1o version 1618
'

Lot 55 55 0 OldS 5l eslinul b adS” g3l - PO IRL I O

(ol Gt (slaasily a0)

@) ean

ems — "

ct service system o

-2
T

pods wv.u systems 5

o 2. o

-,

® e

e



VY lg | FY bl pasil b | aiediga )y S o e Ollas | 15F

(ol Gk sladly ;o) (S Dol o (g3l o S iz Y s

& VOSviewer

‘_QJ}T}S) Cxue cdj‘.e,u—@.,\é‘_ghw JMJGA olas Y. Jg.l 45‘)}190\».&

Led &1 Qby}ﬁ)‘v\i\i WJS’)QLA..\:'- LS"‘JL 4)\5);',.«.«5 Lg\.bd.lo Sleds

(N v ) g2 sn K95 5 Gedow gl s>
G S 938 Sle b g s p 4 Gelond W) g el g 2 5 sy e
2l Sl gble aKa Ve Jod [FA] U8 o oSS ciyls i 5l o)
4 Olg oo |y dlie VAF &S das o Ol Jow g4 o s oo OLES Gl o) 9wl
S J pammam s (Slo s slasl" I wlosle 5, glaaws S (s 4203 VA

QL.I.J G’,b ~"Cw-.9\;{j‘-j" } "6):? ) W ‘"J‘J{,l{: 4:.«}3'" ‘"g}r‘t °J£‘;). C”:‘J:"J’avv

Wl Gy o g n ESS S 05 g cpl S Ans oo



150 | Obsbew .. s Wg\f ko 94 525 :(PSS) J}M—uk‘suw

(L;?E;JL;LA‘U.%L:Zc;.a)u.}\jb_%dﬁu;-wo;d@oj‘&ﬁht_’&y.ﬁj).\' PRES

Sl S| o Sl bl 21! Sl S| 15 Eyop
Yoq AR Yoy Y4 product-service systems
\0L YA YoOf VY product-service system
Yoy YA YOF 8 sustainability
Yoy ARAN YoN¥ 4 product service system
Yeys Y4 YO o4 servitization
YOIA Y10 Yov 00 pss
\OL YA Yy Al product service systems
Yoy ARAR ARAR YA circular economy
\DAD AR Yf kg product-service system (pss)
Y14 YA YO0 Y product service system (pss)
ARAK AR YoNg 4 product-service systems (pss)
\0A \EAR! G vV business model
YOIA Ya¢ Yoyy 0 design
Yovs YA Yoy 10 servitisation
Y14 Yo\F \ER\d \f design process
Yovy Yoy ARRR) Y literature review
\DE Yo ¥ Yoy \Y conceptual design
Yoy YOF Yo " case study
Yoy YN Yory " service design
Yoy YN Yory N service engineering
\EAG! \RAEZ Yoy A knowledge management
Y4 YA Y f 1 service innovation
Yoy Yooq Yooq \ services
Yoy Yoy A\ \ service
Yoy Yg YO F \ innovation
\O L ARAR \RAY4 Ve pss design
AR A \BE YA ) value creation
Yoy Yovy Yove Ve

smart product service system




VEY ke | FY ol pasil Jlu | iad ga )y Sy s lllas | V58

Slosg= 4w £ b
A @ o Slae S L S 3 ot 5 V0 Pl b (glojso aw 13 gas &S5
5 ) oddatle Vv 4 5 gdoes L;uajflfla.w}):&\}}@bw):)}if
S o G plal b s ol 08 iy 5 el skesls Ol Y IS
Slojs= aw 7 b 5l glia Olg s |y 5555 a5 &5 ey 5 oKl

als LRSS

(J,.p\;- Gt glaanl c..a) )}:.S—g;:...'rb—ox‘.e‘,s L;"h"’ 4w )|.\‘,A3 Y\ J.S.:’-

AU DE

re. ref

tukker a. tischner u: product-servic JE= RIS

—— N T
tukker a. elght types of product—se fe system: e"'prod
=

\\ I pezzotta g -
\\ \"‘ ;»

= oo
p;oduct servnce system -

b,h{\/@:t serv

— 4 4 e

k= clarifyir the concept of‘ duct-service system 2=

A ’ Y £ ming Xprod uct— servng:e system (pss) -
TN - - S E ;,—/clrcular economy Il

tukker ,a;ejgh( types of)pr ’ N oductsenvi ce‘sysgpr‘r'l‘é\—xpene

pro
uct;service system (pss)

v
c
ak
n
I
o
n
¥
44
&ic
0
Ve
e
é\
m
in
=N
=
=)
m
a
o
"
n
n
<
0,
0
o
o)
0
3
"
it
a
o
1
{ﬂ

Zh
'w._product _-,nce s\?s?ems’(pss)

‘shimocmura.y
githe L._asition from products to services (2003)

fzhang y
rit;(servlce system (2002)

lfs'@,\s
ik e 3 GlatE 5 ab el edd slls laesls plel &gl e
(ol odionls OLES YY Ko 55 a5 5 sboken codiobanl SV 51 ol slaslzul

sl 0k 3 b



VSV | Obsbrw b g ‘gﬁmy\.:f ko 94 525 :(PSS) J}M—u.\r“suw

(ol Gt glaasily t o) b ‘..:5.‘:..‘.4 slawl aGa VY S

Fimlonal e, Ziltion Pelacs

LU P

LT T = swrg 0z

ra-alin?

N o ol uad s Jodos
bMQL@b)}A}J,&Jd))}A}wa‘&uUﬁc&wwcjj)&;&
M\:uJJG )}.&f}d\.ﬂ)l.w ‘°'U-*,’,j-; Ml?u ¢slu! wb\jé\.ﬂc.\;&a@ )‘j; sl Sy
=B opl el edBiesls OIS YY-Y0 SIS 53 ool s plonil 55 gmn 5 oSS 20 sk
] ol dmles r.:.i-\"f/\\c BIE™FER) ccztmlx@;:»w}:\ikél{s{uussa olas
uﬂLﬂ‘jJ:.l:Jv\ib; M\:u r.'b*TV' J‘ 4.&}}? “O»L:-v«-lj-; uﬂLﬂljJ:ol’tJ}‘\ifu“

el 0Bl 4y 5 YA Sl ad 5 VY cddes



VEY kg | FY bl passl Jlu [ ied ga )y S’ o e Slllas | 154

(ol ot slaaily i) sbewl bl (a5 XYY S

Clusters by Documents Coupling

product-service systems - conf 36.3%
product design - conf 44.1%
productservice system (pss) - conf 30%

product-service systems - conf 23%
sustainable development - conf 36.4%
product design - conf 32.2% :

product-service systems - conf 20.4%
sustainable development - conf 32.7%
sustainability - conf 52.2%

1
prqduct-service systems - conf 20.4%
proguctservice system (pss) - conf 16%

servitization - conf 47.1%

Centrality
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Clusters by Authors Coupling

product-servige systems - conf 10%
sustainable development - conf 23.8%
productservice system (pss) - conf 12.2¢

product-service systems - conf 23.2%
product design - conf 28.2%
productservice system (pss) - conf 21.5%

product-service sydtems - conf 15.9%
S S T G S S R S S o R Product-design=- GoRf 45%0= = = = = = = = = = = - ——————— - - - -
E productservice systef (pss) - conf 17.6%

product-service systems - conf 30.5%
product design - conf 20.6%
sustainable development - conf 39.9%

product-service systems - conf 20.5%
product design - conf 31.4%
productservice system (pss) - conf 27.8%

Centrality
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product-service systems - conf 3.6%
article - conf 100%
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| product-service systems - conf 88.7%

1 product design - conf 93.8%

1 productservice system (pss) - conf 86.5%
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