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ABSTRACT  
Product-­service  systems  (PSS)  have  received  increasing  attention  as  having  the  potential  to  meet  customers’  
needs  by  combining  products  and  services,  decrease  environmental  impacts  and  provide  business  opportunities  
for  industry.  PSS  has  the  potential  to  facilitate  sustainable  production  and  consumption,  and  the  environmental  
sustainability  of  PSS  is  often  highlighted  as  a  driver  for  and  a  result  of  PSS.  However,  the  social  dimension  and  
the  new  shared  value  created  by  PSS  is  not  yet  widely  understood.  In  this  paper,  the  concept  of  sustainable  
value  creation  in  PSS  is  presented  to  explore  the  relationship  between  PSS  and  sustainable  value.  To  support  
a  better  understanding  of  value  in  PSS,  a  framework  for  sustainable  value  creation  is  presented.  The  framework  
is  based  on  the  three  core  elements  of  PSS:  product,  service  and  system,  and  provides  insight  into  the  different  
elements  for  each  core  element  as  a  focal  point  of  business  models.  The  proposed  framework  is  illustrated  by  
a  case  study  of  school  furniture  and  learning  environments  in  Denmark.  
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1.   INTRODUCTION  
The  manufacturing  and  consumption  of  products  and  services  in  industrial  societies  is  responsible  
for  significant  impacts  on  the  environment  and  the  society  (UNEP,  2010).  New  sustainable  business  
models  and  product  design  strategies  are  developed  to  reduce  or  avoid  these  effects  by  decoupling  
economic  growth  from  environmental  and  social  degradation  (Bocken  et  al.,  2016,  2014;;  Ceschin  
and  Gaziulusoy,  2016).  One  of  these  business  models  is  product-­service  systems  (PSS),  which  is  
defined  as  systems  that  ‘consists  of  a  mix  of  tangible  products  and  intangible  services  designed  and  
combined  so   that   they   jointly  are  capable  of   fulfilling   final  customer  needs’   (Tukker  and  Tischner,  
2006).  PSS  consequently  consists  of  three  key  elements,  which  is  defined  by  Goedkoop  et  al.  (1999)  
as:  

1)   Product:  a  tangible  commodity  manufactured  to  be  sold.  It  is  capable  of  falling  on  your  
toes  and  of  fulfilling  a  user’s  needs  

2)   Service:  an  activity  (work)  done  for  others  with  an  economic  value  
3)   System:  a  collection  of  elements  including  their  relations  

This  definition  of  system  is  not  comprehensive  for  a  system  perspective,  as  it  does  not  include  the  
value   created  by   the   collection  of   elements.  We   therefore  propose  a  new  definition  of   system:  a  
collection   of   elements   including   their   internal   relations,   value   creation   and   relations   to   external  
elements.      
PSS  are  often  heralded  as  resource-­efficient  solutions  that  can  act  as  an  effective  instrument  in  a  
societal  transition  towards  a  circular  economy  (Tukker,  2013).  One  of  the  ways  that  PSS  can  function  
as  such  a  tool  is  by  the  shift  in  incentives  for  companies  to  prolong  the  service  life  of  products,  which  
makes   them  more   cost-­   and   resource-­effective   (Tukker,   2013).   The   concept   of   servitization   thus  
provides   an   opportunity   for   companies   to   obtain   a   competitive   advantage   and   boost   turnover.  
Companies   have   been   increasingly   exploring   the   potentials   of   servitization   since   the   1980s   to  
improve  business   (Cavalieri  and  Pezzotta,  2012;;  Oliva  and  Kallenberg,  2003;;  Spring  and  Araujo,  
2013;;  Ulaga  and  Loveland,  2014;;  Vandermerwe  and  Rada,  1988),  thus  making  service  innovation  
and  service  contracts  a  part  of  business  strategies.  The  reasoning  for  servitization  of  manufacturing  
companies   have   remained   remarkably   unchanged;;   to   capture   new   revenue   streams,   increase  
profitability  and  sustain  a  competitive  advantage  (Oliva  and  Kallenberg,  2003;;  Spring  and  Araujo,  
2013;;  Ulaga  and  Loveland,  2014;;  Vandermerwe  and  Rada,  1988).  However,  the  challenge  for  many  
companies  have  been  to  combine  service  and  product  offerings  to  provide  hybrid  solutions  such  as  
PSS  (Kuijken  et  al.,  2017;;  Ulaga  and  Loveland,  2014),  thus  challenging  the  uptake  of  new  PSS  in  a  
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system  perspective.  This  is  due  to  both  a  lack  of  internal  abilities  in  companies  to  design  and  market  
effective  PSS,  and  a  lack  of  understanding  by  customers  of  the  value  and  opportunities  provided  by  
PSS,  as  it  contradicts  the  current  and  dominant  norm  of  ownership  (Vezzoli  et  al.,  2015).    
While  the  concept  of  PSS  is  well  described  (Annarelli  et  al.,  2016;;  Beuren  et  al.,  2013;;  Boehm  and  
Thomas,  2013;;  Tukker,  2013),  the  sustainable  value  creation  related  to  PSS  in  a  system  perspective  
is  not  yet  widely  investigated  and  understood  (Bocken  et  al.,  2014;;  Kuijken  et  al.,  2017).  Furthermore,  
a  profound  understanding  of  the  economic,  environmental  and  social  impact  of  PSS  as  well  as  of  the  
diffusion  of  PSS  is   lacking  (Annarelli  et  al.,  2016).  This   includes  the  ability  to   identify,  assess  and  
communicate  the  value  in  use,  which  is  offered  by  a  PSS  (Baines  et  al.,  2007).  
The  purpose  of  this  paper  is  thus  to  provide  an  understanding  of  the  sustainable  value  creation  within  
PSS  and  to  explore  the  concept  of  sustainable  PSS  and  the  different  values  depending  on  the  focal  
point  of  the  solution  (i.e.  product,  service  or  system  centered  view).  This  is  illustrated  through  a  case  
study  of  school  furniture  from  the  traditional  perception  of  table  and  chairs  as  the  interior  design  of  
classrooms   towards   innovative   learning   environments   encompassing   the   different   learning   styles  
and  needs  of   students   (Mehlsen,  2011;;  Ricken,  2013).  The  potentials   in  a   shift   towards   learning  
environments  also  provides  new  value  opportunities  for  multiple  stakeholders.  This  is  a  contribution  
to   the  research  field  on  sustainable  business  models  by  providing  a  system  perspective  on  value  
creation  within  PSS.  The  research  is  based  on  a  review  of  PSS  and  value  creation,  and  supported  
by  a  case  study  of  school   furniture   in  a  Danish  Municipality.  The  case  consists  of   three  different  
approaches   to  purchasing   furniture   for  schools,  with  one  approach   represented  by  a  new  renting  
scheme   for   innovative   learning  environments   for  public  schools,  developed  by  a  Danish   furniture  
company.  
The  paper  is  structured  as  follows.  Section  2  ‘Product-­service  systems  (PSS)’  reviews  the  current  
research  within   the   field   of   PSS  and   focuses   on   the   evolution   of   PSS  definitions.   The   proposed  
framework  is  presented  in  Section  3  ‘Framework  for  categorizing  Sustainable  value’,  which  combines  
knowledge  from  previous  research  in  the  PSS  domain  and  value  creation  domain.  The  framework  is  
then  illustrated  through  a  case  study  of  school  furniture  and  learning  environments  in  Denmark  in  
Section  4   ‘Case  study  of  school   furniture’.  The  paper  ends  with  conclusions  and   further   research  
perspectives  in  Section  5  ‘Conclusions’.  

2.   PRODUCT-­SERVICE  SYSTEMS  (PSS)  
The  concept  of  PSS  has  gained  increasing  attention  since  the  1990’s  as  an  instrument  to  support  a  
sustainable  transition  of  society  (Beuren  et  al.,  2013;;  Kuijken  et  al.,  2017;;  Tukker,  2013;;  Vezzoli  et  
al.,  2015).  The  potentials  of  offering   integrated  solution  of  products  and  services  are  plentiful  and  
well-­described  in  the  current  body  of  literature:  companies  gain  a  competitive  advantage  (Beuren  et  
al.,   2013;;  Kuijken   et   al.,   2017;;   Tukker,   2013),   product   lifetime   is   prolonged   (Tukker,   2004),   user  
satisfaction  is  maximized  (Tukker,  2013),  product  use  is  intensified  or  replaced  by  more  efficient  and  
innovative   products   (Reim   et   al.,   2015),   the   perceived   value   of   a   customized   solution   increases  
(Kuijken   et   al.,   2017),      consumption   of   products   is   reduced   (Beuren   et   al.,   2013),   support   a  
sustainable  development  (Beuren  et  al.,  2013;;  Kuijken  et  al.,  2017),  and  the  environmental  impact  of  
consumption   is   minimized   (Mont,   2002).   However,   the   uptake   of   PSS   in   industry   is   still   limited,  
despite  the  aforementioned  potentials  (Baines  et  al.,  2007;;  Kimita  et  al.,  2015;;  Kuijken  et  al.,  2017;;  
Vezzoli  et  al.,  2015).  
PSS  is  a  widely  studied  concept  within  literature,  and  due  to  that  many  definitions  have  risen  since  
the  end  of  1990’s,  where  one  of  most  cited  definition  was  presented  by  Goedkoop  et  al.  (1999).  Table  
1  provides  an  overview  of  a  number  of  different  definitions  as  well  as  main  elements  included  in  each  
definition.  The  elements  of   ‘system  approach’,   ‘customer  needs’,   ‘environmental  effect’   is  brought  
forth  by  Annarelli  et  al.  (2016)  as  some  of  the  main  elements  occurring  in  existing  PSS  definitions.  
The   system   approach   in   Table   1   represents   a   traditional   view   of   system   as   the   combination   of  
tangible  products  and  intangible  services  (Annarelli  et  al.,  2016;;  Tukker,  2004),  while  the  element  of  
value  creation  is  added  to  represent  our  understanding  of  system  in  a  broader  sense  with  a  focus  on  
shared  value  creation  for  multiple  stakeholders.  In  addition,  the  element  of  sustainability  and  network  
has  been  added  to  provide   insight   into   the  focus  on  these  elements   in  existing  definitions,  as  the  
purpose  of  this  paper  is  to  shed  light  on  sustainable  value  creation  in  PSS.  
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Table  1  Overview  PSS  definitions,  modified  from  (Annarelli  et  al.,  2016).  

Author(s)     Definition     Main  elements  in  definition  
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Goedkoop  et  
al.,  1999  

A  marketable  set  of  product  and  services  capable  of  jointly  fulfilling  a  user’s  need.  
The   PS   system   is   provided   either   by   a   single   company   or   by   an   alliance   of  
companies.   It   can   enclose   products   (or   just   one)   plus   additional   services.   It   can  
enclose  a  service  plus  an  additional  product.  Product  and  service  can  be  equally  
important  for  the  function  fulfilment.  

x   x              

Manzini  et  al.,  
2001  

A  business  innovation  strategy  offering  a  marketable  mix  of  products  and  services  
jointly  capable  of  fulfilling  clients'  needs  and/or  wants  -­  with  higher  added  value  and  
a  smaller  environmental  impact  as  compared  to  an  existing  system  or  product.  

   x   x         x  

Mont,  2002   PSS  should  be  defined  as  a  system  of  products,  services,  supporting  networks  and  
infrastructure  that  is  designed  to  be:  competitive,  satisfy  customer  needs  and  have  
a  lower  environmental  impact  than  traditional  business  models.  

x   x   x      x     

Tukker,  2004   A   system   consisting   of   tangible   products   and   intangible   services   designed   and  
combined  so  that  they  jointly  are  capable  of  fulfilling  specific  customer  needs.  

x   x              

Baines  et  al.,  
2007  

A   PSS   can   be   thought   of   as   a   market   proposition   that   extends   the   traditional  
functionality  of  a  product  by  incorporating  additional  services.  Here  the  emphasis  is  
on  the  ‘sale  of  use’  rather  than  the  ‘sale  of  product’.  

   x              

Neely,  2008   A  Product-­Service  System  is  an  integrated  product  and  service  offering  that  
delivers  value  in  use.  

x               x  

Geng  and  
Chu,  2012  

Products  and  services  are  integrated  and  provided  as  whole  set  to  fulfill  customer's  
requirements,  and  the  product/service  ratio  can  vary  in  different  customer  using  
contexts.  

x   x              

Boehm  and  
Thomas,  2013  

A  Product-­Service  System  (PSS)   is  an   integrated  bundle  of  products  and  service  
which  aims  at  creating  customer  utility  and  generating  value.  

x   x            x  

Reim  et  al.,  
2015  

PSS  are  defined  as  a  marketable  set  of  products  and  services  that  are  capable  of  
jointly  fulfilling  customers'  needs  in  an  economical  and  sustainable  manner.  

   x   x   x        

Vezzoli  et  al.,  
2015  

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.  

x   x   x   x   x   x  

Annarelli  et  al.,  
2016  

PSS   is   a   business   model   focused   toward   the   provision   of   a   marketable   set   of  
products  and  services,  designed  to  be  economically,  socially  and  environmentally  
sustainable,  with  the  final  aim  of  fulfilling  customer's  needs.  

x   x   x   x        

  
Although  different  definitions  exist,  the  core  of  the  concept  remains  the  same:  providing  products  and  
services  that   is  able   to   fulfill   final  user’s  needs.  The  combination  of  products  and  services   is   thus  
essential   to  PSS.  Some  authors   focus  on   the  potential  of  PSS   to   reduce  environmental   impacts,  
while  others  put  emphasis  on  the  necessary  networks  for  PSS.  Some  authors  put  emphasis  on  the  
value  generated  for  the  users  through  PSS,  but  these  definitions  focus  on  the  specific  end  user  of  
PSS.  Only  the  most  recent  definitions  include  environmental,  social  and  economic  sustainability  in  
the  definition,  which  shows  an  increased  focus  on  the  potential  of  achieving  sustainable  development  
through  PSS.  However,  the  elements  of  value  creation  and  more  specially  network  is  often  missing.  
The  value  creation  is  mainly  related  to  customers  and  not  to  society  as  such.  In  this  paper,  we  want  
to   address   sustainable   value   creation   in   PSS,   as   this   has   not   been   the   focal   point   of   previous  
research.  Several  authors  touch  upon  a  broader  notion  of  value  for  multiple  stakeholders.  However,  
this  notion   is  often   related   to   value  creation   for   customers  and  suppliers   (Xing  et  al.,   2013),  and  
mostly  only  centered  on  customer  value  (Kuijken  et  al.,  2017).  The  network  perspective  of  PSS  is  
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described  by  Medini  and  Boucher  (2016),  as  they  put  emphasis  to  a  multi-­actor  perspective  in  the  
value   delivery   networks   of   PSS.   In   other  words,  we   aim   at   introducing   a   focus   on   shared   value  
creation  (Hart  and  Milstein,  2003;;  Porter  and  Kramer,  2011)  and  give  more  attention  to  the  system  
perspective  as  more  than  just  a  combination  of  products  and  services,  but  as  sustainable  transition  
of  society.  

3.   FRAMEWORK  FOR  CATEGORIZING  SUSTAINABLE  VALUE  
For  PSS  to  function  effectively,  added  value  for  the  customers  must  be  provided  by  ensuring  that  the  
PSS   deliver   more   customer   benefit   and   value   than   if   the   products   and   services   were   available  
separately   (Kuijken  et  al.,  2017).  The  notion  of  value   is  highlighted  by  several   researchers  as  an  
important  part  of  a  successful  PSS  (Baines  et  al.,  2007;;  Kuijken  et  al.,  2017;;  Lee  et  al.,  2015;;  Medini  
and  Boucher,  2016).  The  integration  of  service  design  and  product  design  in  PSS  contributes  to  value  
creation  for  suppliers  and  for  customers  (Xing  et  al.,  2013).  In  this  paper,  we  elaborate  on  the  concept  
of  value  creation  in  a  systems  perspective,  as  the  system  approach  is  highlighted  by  many  as  a  key  
element  in  PSS.  Mont  (2002)  argues  that  a  system  design  approach  is  necessary  for  successful  PSS  
design.  However,  the  value  created  by  a  system  approach  for  different  stakeholders  is  not  yet  widely  
understood,  and  the  perspectives  related  to  shared  value  and  a  sustainable  transition  of  society  has  
not  been  investigated  so  far.  
In  order   to  propose  a   framework   for  categorizing  sustainable  value  creation  within  PSS,   the  core  
elements   of   the   concept   will   function   as   a   framework.   PSS   can   thus   be   seen   as   a   three-­step  
enlargement   of   value   creation.   Firstly,   product   represents   the   traditional   transactional   business  
model   focused   on   product   price,   design   and   sale.   Secondly,   service   represents   the   addition   of  
service   to   existing   product   portfolio   e.g.   through   service   contracts.   Lastly,   system   represents   a  
system  wide  perception  of  creating  value  through  new  solutions,  combining  products  and  services,  
and   in   our   understanding   including   a   sustainable   and   shared   value   perspective.   How   the   three  
concepts  are  interrelated  is  illustrated  in  Figure  1.  Service  thus  encompass  products,  while  system  
embodies  both  product  and  service.  
  
  
  
  
  
  
  
  
  
Improving   the   environmental   performance   and   reducing   environmental   impacts   of   products   have  
been   the   focal   point   for   companies   in  many  years.   In  order   to  achieve  a   competitive  advantage,  
companies  have  expanded  their  business  through  servitization  of  the  existing  product  portfolio  (Ulaga  
and  Loveland,  2014;;  Vandermerwe  and  Rada,  1988).  This  shift   from  selling  product   to  servitized  
products   also   involves   a   life-­cycle   approach,   as   the   addition   of   service   requires   consideration  
regarding  the  use  of  the  product.  Total  cost  of  ownership  (TCO)  is  a  tool  that  can  provide  insight  into  
the  actual  costs  by   including  the  sum  of   the  costs  related  to  the  acquisition,  possession,  use  and  
disposal  of  products  and  services  (Ellram,  1995).  Most  TCO  models  follow  a  monetary  approach,  
and   when   a   value-­based   approach   is   applied   the   value   items   included   are   often   expressed   in  
monetary  terms  such  as  company  reputation,  products  availability,  downtime,  etc.  (Saccani  et  al.,  
2017).  The  system  perspective  on  the  combination  of  products  and  services  thus  represent  a  new  
perception  of  value  creation  as  more  than  monetary,  and  for  a  broader  range  of  stakeholders  (Porter  
and  Kramer,  2011).  This  perspective  provides  an  opportunity  to  understand  PSS  as  a  tool  to  deliver  
shared  value  by  addressing  societal  challenges.  Shared  value  does  not  mean  sharing  the  current  
value  created  by  companies,  but  expanding  the  total  pool  of  value  for  more  stakeholders  (Porter  and  
Kramer,  2011).  Companies  will  be  able   to  create  economic  value  by  creating  societal  value.  This  
enables  a  new  understanding  of  which  needs  to  meet,  which  products  and  services  to  offer  and  how  
to  configure   the  value  chain   to  deliver  shared  value.  The  complexity  of  sustainability  needs   to  be  
understood   in  order   to  deliver  sustainable  and  shared  value   (Hart  and  Milstein,  2003;;  Porter  and  
Kramer,  2011).    

Figure  1  Interrelation  between  the  concepts  of  product,  service  and  system  in  PSS  

PRODUCT      SERVICE                                     SYSTEM  



18th  European  Roundtable  on  Sustainable  Consumption  and  
Production  Conference  (ERSCP  2017)  

  
  
To  provide  an  understanding  of  the  different  value  creating  aspects  within  PSS,  the  concept  of  PSS  
has   been   broken   down   into   three   components,   i.e.   product,   service   and   system   to   design   a  
framework  for  understanding  the  value  created  within  each  element.  The  purpose  is  to  illustrate  the  
differences  between  traditional  product  sales;;  product  sales  including  service;;  and  lastly  complete  
systems   designed  with   a   combination   of   products   and   services   as  well   as  with   a   broader   value  
understanding.   The   needs   to  meet   in   each   perspective   broadens   from   the   individual   user   to   the  
society.   The   framework   is   presented   in  Table   2,   displaying   the   differences   between   the   product  
centered  perspective,  a  service  perspective  and  a  system  perspective.  

Table  2  Framework  for  categorizing  value  creation  for  product,  service  and  system  perspectives.  

   Product   Service   System  
Definition   tangible  commodity  

manufactured  to  be  sold  
(Goedkoop  et  al.,  1999)  

an  activity  (work)  done  for  
others  with  an  economic  
value  
(Goedkoop  et  al.,  1999)  

a  collection  of  elements  
including  their  internal  
relations,  value  creation  
and  relations  to  external  
elements  

Focus   Price,  quality,  (eco)design,  
labelling  

Maintenance,  service,  repair   Circularity,  added  value,  
solutions  to  societal  
problems  

Sales  model   Product  sale  (ownership)   Service  contracts  
Servitization  of  existing  
products  

Leasing  
Delivery  of  results  

Value  creation   Reduced  purchase  price,  
reduced  environmental  
impacts,  etc.  

Reduced  costs  of  ownership  
through  preventive  
maintenance  and  repairs  

Increased  shared  value  for  
multiple  stakeholders  
through  systemic  solutions  

Primary  value  
recipient(s)  

Provider   Supplier,  provider,  customer  
(Supply  chain)  

Multiple  stakeholders  
(network  and  society)  

  
The  value  created  in  the  different  approaches  broadens  as  the  concept  embodies  more  elements.  
Sustainable   value   creation   in   PSS   necessitate   a   broader   understanding   of   stakeholders,   as   the  
network  and  system  approach  to  PSS  expands  the  traditional  focus  on  supplier,  provider  and  direct  
user/customer.  In  the  same  way,  companies’  responsibility  now  exceeds  their  own  boundaries  and  
consequently   include   stakeholders,   societies   and   sustainability   issues   (Sulkowski   et   al.,   2017),  
companies  providing  PSS  also  expands  their  perception  of  value  to  include  multiple  stakeholders,  
society   and   sustainability   issues.   To   design   efficient  PSS,   the   relevant   stakeholders   ought   to   be  
included   in   the   design   process   (Morelli,   2006;;   Xing   et   al.,   2013).   Developing   new  PSS   requires  
involvement  of  various  stakeholders,  which  also  requires  a  better  understanding  of  their  capabilities,  
practices   and   cultures   (Kimita   et   al.,   2015),   in   order   to   understand   the   value   created   for   each  
stakeholder  in  the  solution  provided.  

4.   CASE  STUDY  OF  SCHOOL  FURNITURE  IN  DENMARK  
To  demonstrate  the  applicability  of  the  framework  in  practice,  school  furniture  is  chosen  as  a  case  
study.  This  particular  case  is  chosen  as  an  example  of  three  different  ways  of  providing  furniture  to  
public  schools  in  Denmark.  The  case  is  based  on  a  current  transformation  of  public  schools  in  the  
Municipality   of   Aalborg   from   traditional   classrooms   to   innovative   learning   environments.   This  
transformation   is   seen   in   the   recent   tender   for   furniture,   in   which   circular   economy   is   also   an  
important  assessment  criteria  (Aalborg  Kommune,  2017).  In  addition,  this  case  is  also  based  on  a  
new  business  model  developed  by  a  Danish  furniture  company.  This  business  model  is  a  new  PSS,  
consisting  of  a  renting  scheme,  where  schools  can  rent   learning  environments  that  meet  different  
learning  needs.      
Firstly,   the  product-­oriented   perspective   represents   sale   of   tables   and   chairs,  which   embodies   a  
traditional  1:1   relationship   in   the  classroom:  1   teacher  per  class,  1   table  and  1  chair  per  student  
(Mehlsen,  2011).  The  value  created  in  through  this  approach  is  limited  to  cost  optimization  for  the  
provider,  as  no  added  value  is  created  for  other  stakeholders  in  this  model.  In  other  words,  this  is  the  
bare  minimum  for  schools  to  acquire  in  relation  to  furniture.  



18th  European  Roundtable  on  Sustainable  Consumption  and  
Production  Conference  (ERSCP  2017)  

  
  
The   service-­oriented   approach   adds   secondly   a   service   element   to   the   existing   products   at   the  
schools.  In  this  scenario,  the  focus  shifts  from  optimizing  production  costs  to  optimizing  service  life,  
which  entails  increased  focus  on  repair  and  maintenance.  The  value  created  through  this  approach  
thus  broadens  to  include  suppliers  of  the  furniture,  as  collaboration  in  the  upstream  supply  chain  is  
key  for  improving  repair  and  maintenance  of  products  supplied  downstream.  
The  system  perspective  entails  a  different  overall  understanding  of  furniture  in  schools.  Whereas  the  
product-­  and  service-­oriented  approaches  entail  traditional  classroom  settings,  the  system  approach  
represents  a  new  understanding  of  the  actual  needs  of  the  users.  This  consequently  require  a  closer  
collaboration   between   the   provider   and   the   teacher,   students   and   schools   to   define   needs.   This  
process   also   prerequisites   new   roles   in   the   collaboration,   as   the   provider   shall   function   as   a  
consultant  for  learning  as  well  as  provider  of  innovative  solutions,  thusly  providing  complete  interior  
environments  that  meet  the  learning  and  teaching  needs  and  goals  for  each  school.  Providing  these  
learning  environments  through  a  renting  scheme  can  potentially  create  different  values  for  multiple  
stakeholders,  e.g.    

•   administration/management:  no  large  initial  investments,  flexible  interior  solutions,  improved  
space  management,  

•   teachers:  better  opportunities   to  explore  new  didactic   styles,   fewer  sick  days  due   to   less  
noise  and  disturbance  in  the  classroom,  improved  working  environment,    

•   students:  improved  learning,  better  study  environment,  increased  feeling  of  ownership  and  
responsibility  of  the  furniture,  

•   technical   service  personal:  easier  cleaning,   less   time  spent  on   repairing   furniture  =  more  
time  for  other  tasks,  

•   parents:  improved  well-­being  of  their  children,  
•   provider:  better  understanding  of  actual  customer  need,   long-­term  relations  to  customers,  

design  products  for  repair,  maintenance,  upgradeability  etc.,  
•   society:  improved  learning,  reaching  overall  learning  goals,  improved  social  wellbeing  of  staff  

and  students,  increased  resource  efficiency  and  circularity.	
  

Table   3   demonstrates   the   application   of   the   framework   to   this   case,   putting   emphasis   on   the  
expanded  pool  of  shared  value  created  through  a  system  perspective.  
  
Table  3  Framework  applied  to  the  case  of  furniture  for  public  schools  in  Denmark  

   Product   Service   System  
Definition   tangible  commodity  

manufactured  to  be  sold  
(Goedkoop  et  al.,  1999)  

an  activity  done  for  others  with  
an  economic  value  
(Goedkoop  et  al.,  1999)  

a  collection  of  elements  
including  their  internal  relations,  
value  creation  and  relations  to  
external  elements  

Focus   Low  price  furniture,  high  
competition  and  limited  
interaction  with  
customers  

Maintenance  and  repair  of  
existing  furniture  

Learning  environments  that  
embody  different  learning  styles  
and  didactic  needs  

Sales  model   Product  sale  of  tables  
and  chairs  with  little  
room  for  innovation  
  

Service  contracts  on  existing  
furniture,  providing  maintenance  
and  repair  

Monthly  payment  

Leasing  of  learning  
environments  with  close  
collaboration  between  provider  
and  user  to  identify  needs  
Unit:  ‘learning  environment  for  x  
students’  

Value  
creation  

Cost  optimization  for  
provider,  lower  
production  price  of  
furniture  
  

Reduced  costs  of  ownership  for  
schools  through  preventive  
maintenance  and  repairs,  lower  
environmental  impact  through  
prolonging  product  life  

Improved  learning,  better  work  
environment,  economic  savings  
through  leasing,  fewer  leave  of  
absence  due  to  illness,  better  
space  management,  increased  
resource  efficiency  and  
circularity  

Primary  
value  
recipient(s)  

Provider   Supplier,  provider,  customer  
(Supply  chain)  
Environment  

Provider,  suppliers,  school  
administration,  teachers,  
students,  parents,  society  
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5.   CONCLUSIONS  
Product-­service  systems  (PSS)  have  the  potential  to  support  a  sustainable  development  in  societies.  
In  addition  to  this,  we  argue  that  PSS  in  a  system  perspective  enables  increased  shared  value.  The  
sustainable  value  creation  related  to  PSS  in  a  system  perspective  requires  a  nuanced  understanding  
of   the   different   customers   of   sustainable   PSS.   The   value   created   will   differ   depending   on   the  
understanding  of  the  customer  in  a  broad  sense.  In  the  case  study  of  learning  environments  for  public  
schools  in  Denmark,  the  value  created  differs  for  each  customer-­group  that  are  part  of  the  solution.  
In   this   case,   sustainable   value   is   created   for   society,   providing   company,   school   administration,  
teachers,  students  and  parents.  For  example,  the  expected  value  created  for  students  is  increased  
learning   through   improved   wellbeing,   reduced   noise   and   furniture   that   accommodate   for   the  
individual  learning  style  of  each  student.  The  research  aimed  to  investigate  the  different  customer  
groups  and  the  sustainable  value  creation  for  each  group  in  PSS,  and  application  of  the  presented  
framework  to  the  case  indicate  that  PSS  has  potential  to  create  value  for  different  customer  groups,  
when  the  concept  of  customer  is  expanded  to  include  multiple  stakeholders  that  may  benefit  from  
the  PSS.  
In   this  paper,  we  proposed  a  framework  for  categorizing  PSS  value  creation  based  on  a  product,  
service  or  system  perspective.  As  further  research  direction,  additional  empirical  research  into  the  
different  value  aspects  is  recommended  to  deepen  the  understanding  of  shared  value  in  PSS  and  to  
provide  empirical  validation  of  this  framework.  
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