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Abstract 
The Ecodesign for  Sustainable  Product  Regulat ion (ESPR) is  an EU ini t ia t ive aiming 
to  improve circular i ty,  energy eff ic iency,  and overal l  environmental  sustainabi l i ty  sup-
ported by product  performance and information requirements .  This  case s tudy examines 
how the organisat ion Kvadrat  Real ly,  is  affected by this  regulat ion,  and how potent ia l 
ESPR-related chal lenges can be t ranslated into organisat ional  opportuni t ies .  A review 
of  academic and grey l i terature  reveals  a  gap in  understanding how to implement  the 
ESPR requirements  into organisat ional  pract ices .  Furthermore,  companies  operat ing at 
the intersect ion of  text i le  recycl ing and the furni ture  industry,  such as  Kvadrat  Real ly, 
may encounter  unident i f ied chal lenges that  have not  been adequately addressed in  the 
development  of  the ESPR. The methodological  f ramework for  the analyses  is  based on 
the Act ion Nets-  and Pol i t ical  Process  Theories  in  combinat ion with methods from social 
science,  technical  s tudies  and design pract ices .  They invest igate  the organisat ion inter-
nal ly  and external ly  by examining current  knowledge f lows,  interact ions,  pract ices ,  and 
relat ionships .  Last ly,  a  concrete  act ion for  how Kvadrat  Real ly  can incorporate  ESPR 
strategies  into their  dai ly  operat ions is  discussed with actors  f rom the parent  organisa-
t ion Kvadrat ,  the  product  faci l i ty  Convert  and Kvadrat  Real ly.  ESPR and organisat ion-
al  chal lenges related to  data  col lect ion,  responsibi l i t ies  in  the value chain,  take-back 
systems,  maintenance,  repair  and general  product  longevi ty  were discussed.  Final ly,  an 
act ion plan is  suggested containing four  areas  for  fur ther  development  and implemen-
tat ion:  Defini t ion of  the actor ’s  role  in  the value chain,  col lect ion of  suff ic ient  data  to 
ensure complete  product  qual i ty,  es tabl ishment  of  a  repair  and maintenance service and a 
reevaluat ion of  the relat ionship between Kvadrat  and Kvadrat  Real ly  to  enhance s t ronger 
ESPR strategies  across  shared value chains .

Keywords:  Furni ture Industry,  Text i le  Industry,  Post-consumer,  ESPR,  Eco-design,  Ecode-
sign for  Sustainable  Products  Regulat ion,  Supply  Chain,  Transparency,  Fibre- to-Product
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1.  Introduct ion 
During the opening speech at  the 2023 World Circular  Economy Forum, Tim McPhie,  the 
spokesperson for  Cl imate  Act ion and Energy at  the European Commission,  s ta ted:

 “We need to  develop an economy where products  and materials  are reused,  repaired and 
recycled instead of  thrown away,  where circular  business  models  become mainstream, 
and where waste  from one industr ial  process  becomes a valued input  for  another” 

(Tim McPhie,  2023)

The growing environmental  concerns and the increasing scarci ty  of  natural  resourc-
es  have led to  a  global  shif t  towards sustainable  development  (European Environment 
Agency,  2022) .  In  response,  regulatory frameworks such as  the Ecodesign for  Sustain-
able  Products  Regulat ion (ESPR) have been introduced to  help industr ies  minimise their 
ecological  footpr int  while  maintaining economic viabi l i ty  (European Commission,  2022; 
European Parl iament ,  2009) .  Formulated by the European Union,  the ESPR aims to  im-
prove the sustainabi l i ty  of  products  by integrat ing environmental  considerat ions into the 
product  l i fecycle ,  thereby promoting a  c i rcular  economy (CE) (European Commission, 
2022) .  Furthermore,  the concept  of  c i rcular  business  models  was advanced by the El len 
MacArthur  Foundat ion in  2012,  which presented i t  as  a  s ignif icant  business  opportuni-
ty  (El len MacArthur  Foundat ion,  2012) .  However,  this  regulat ion is  a lso relevant  for 
companies  that  a l ready incorporate  pr inciples  of  CE in their  business  models  to  reduce 
environmental  impact  and enhance resource eff ic iency.

One of  the most  waste-generat ing industr ies  is  the text i le  industry,  due to  the large 
volumes generated in  low qual i ty,  and the complex composi t ion of  text i les .  This  of ten 
includes a  mix of  natural  and synthet ic  f ibres ,  which is  chal lenging to  recycle .  (El len 
MacArthur  Foundat ion,  2017) .  The t radi t ional  disposal  methods for  text i les  are  land-
f i l l ing and incinerat ion,  which contr ibutes  to  environmental  degradat ion and resource 
wastage (European Environment  Agency,  2022) .  Consequent ly,  this  concern is  foster ing 
innovat ive recycl ing pract ices;  an example is  Kvadrat  Real ly,  which recycles  text i le 
waste  into new tabletops,  a  process  that  a l igns with the pr inciples  of  the CE by extending 
the l i fe  cycle  of  text i le  mater ia ls  and reducing the demand for  virgin resources  ( ibid) .

This  master  thesis  a ims to  ident i fy  the specif ic  focus areas  out l ined by the ESPR to-
gether  with the relevant  actors  by developing an act ion plan for  implementing ESPR and 
improving the circular  economy.  This  involves  a  case s tudy of  Kvadrat  Real ly.  This  case 
is  selected due to  an ini t ia l  s tudy ident i fying s ignif icant  chal lenges within the organisa-
t ion,  which are  re levant  to  consider  in  the context  of  the new regulat ion.  Addit ional ly, 
a  key reason for  choosing this  case is  the organisat ion’s  unique posi t ion,  being subject 
to  requirements  f rom both the text i le  and furni ture  industr ies .  The case wil l  extend by 
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f i rs t ly  analysing the organisat ion’s  current  pract ices ,  invest igat ing how the ESPR affects 
Kvadrat  Real ly,  and proposing improvements  based on the analysed key f indings and 
par t ic ipatory infrastructur ing.  However,  before  the analysis ,  i t  i s  essent ia l  to  have the 
base knowledge of  the coming regulat ion,  the markets  and the examined organisat ion, 
Kvadrat  Real ly.

1 .1  The Ecodesign for  Sustainable 

Products  Regulat ion

ESPR bui lds  on several  Union pol ic ies ,  i l lust ra ted in  Figure 2 (Dansk Standard,  n .d . ) . 
The ini t ia l  foundat ion is  the European Green Deal  f rom 2019,  which is  a  set  of  pol i-
cy ini t ia t ives  and s t ra tegies  for  ensuring a  “resource-ef f ic ient  and compet i t ive  econo-
my where there are no net  emissions of  greenhouse gases  in  2050 and where economic 
growth is  decoupled from resource use” (European Commission,  2022,  p .  3) .   In  March 
2020,  the European Green Deal  announced a  new industr ia l  s t ra tegy for  Europe and 
a  Circular  Economy Action Plan (CEAP) (European Commission,  2021) .  This  s t ra tegy 
out l ined var ious ini t ia t ives  and pol icy measures  to  s t rengthen Europe’s  industr ia l  base, 
promoting a  “ twin t ransi t ion” to  a  more sustainable ,  responsible-   and digi ta l  economy 
(European Commission,  2022) .   CEAP mainly aims to  dr ive the growth of  markets  for 
c l imate-neutral  and more sustainable  products  within and beyond the EU market .  I t  con-
sis ts  of  different  pol ic ies ,  one is  “ the Sustainable  Product  Ini t ia t ive” (SPI)  (European 
Commission,  2022,  p .  3) .

Figure 2 -  EU’s Sustainabi l i ty  Pol icy  to  ESPR. 
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The core object  of  CEAP and the SPI is  to  broaden the former product  scope to  go beyond 
energy-related products  and encompass a  wide range of  products  and sectors ,  to  make 
“more sustainable  products  the norm” (European Commission,  2022) .  SPI  was fur ther 
implemented through “the EU Strategy for  Circular  Text i le”  and “Construct ion Product 
Regulat ion” ( ibid.) .  Addi t ional ly,  CEAP ini t ia t ives  such as  “Empowering Consumers  for 
the Green Transi t ion” and the Commission ini t ia t ive on “Green Claims” wil l  improve 
consumer information and prevent  greenwashing ( ibid.) .  Addi t ional ly,  these s t ra tegies 
necessi ta te  the industry to  ref lect  on the choice of  mater ia ls  and recycl ing in  the design 
phase,  reduct ion of  energy and resource consumption in  product ion,  and implementat ion 
of  waste  prevent ion and reduct ion measures .  The main pol icy instrument  under  SPI  is 
ESPR (Anthesis  Group,  2023) .

ESPR requires  companies  that  introduce products  into the EU market  ( including import-
ers ,  dis t r ibutors ,  and onl ine sel lers)  to  del iver  data  concerning the products’ perfor-
mance and information which encounters :  

Performance requirements:  Concern product  durabi l i ty,  reusabi l i ty,  upgradabi l i ty,  and 
repairabi l i ty,  energy and resource eff ic iency,  recycled content ,  carbon and environmen-
tal  footpr ints ,  and the presence of  chemical  substances that  inhibi t  the reuse and recy-
cl ing of  mater ia ls ,   (European Commission,  2023a) .

Information requirements:  Mean  general  information regarding s tor ing,  performance, 
use,  maintaining,  repair ing,  recycl ing,  disposal  and possible  substances of  concern (SoC)
(European Commission,  2022) . 

The Digi ta l  Product  Passport  (DPP):  Is  a  tool  for  col lect ing and shar ing the above-men-
t ioned information regarding the product  and i ts  supply chain (European Commission, 
2023b) . 

Furthermore,  t ransparency regarding the disposal  of  unsold or  re turned products  is  re-
quired as  par t  of  the control  against  the ban on the destruct ion of  unsold goods  and  is 
urged to  be set t led by co-legis la tors  (European Commission,  2023a) .  According to  An-
thesis  Group (2023) ,  we are  now moving from the “Adoption Phase” (2024-2025)   into 
the “Implementat ion Phase” (2026-2027)  where the f i rs t  Delegat ion Act 1 will  be shaped. 
This  wil l  be replaced by the “Applicat ion and Enforcement  phase” (2026-2027)  where 
products ,  af ter  the t ransi t ion per iod,  must  comply with the new requirements  ( including 
ecodesign,  information and DPP requirements) .  They suggest  that  for  a  business  to  pre-
pare  for  the ESPR one should f i rs t  asses  the regulat ion against  the context  of  the specif ic 
business ,  then develop s t ra tegies  and f inal ly  implement  the ESPR solut ion. 

1	  Delegated acts are non-legislative acts adopted by the European Commission that serve to amend or supplement the 
non-essential elements of the legislation (Delegated Acts - EUR-Lex, n.d.)
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1.2 Text i le  Waste  and Recycl ing

According to  Fletcher  (2010) ,  the f i rs t  s tep in  changing text i le  waste  management  sys-
tems is  to  understand the def ini t ion of  waste  to  redef ine i ts  value.  Through the past  de-
cades,  the text i le  industry has  more than doubled i ts  product ion,  while  the length of  each 
garment  being used unt i l  d iscarded has  decreased by around 40% (Papamichael  e t  a l . , 
2024) .  These industry condi t ions are  important  in  understanding text i le  waste  (Thürer 
e t  a l . ,  2017) .  Another  condi t ion is  the high volume of  low-qual i ty  products  being made 
in  the fashion industry,  which resul ts  in  an increasing number of  c lothes  with l imited 
resource value from the beginning (Warp,  2019) .  I t  i s  crucial  to  redesign the valuing of 
products  and resources  to  change into new product ion s t ra tegies  (Karel l  & Niinimäki , 
2019) .  Landfi l l ing and incinerat ion are  convent ional  methods for  handl ing waste  in  the 
text i le  industry (Huang et  a l . ,  2024) ,  and are  current ly  the pr imary dest inat ion of  text i le 
waste  (Hedrich et  a l . ,  2022) .  This  dest inat ion of  text i le  waste  is  c losely connected with 
the l inear  “ take-make-waste” logic ,  where resources  are  not  produced with reuse or  re-
cycl ing in  mind (Hedrich et  a l . ,  2022) . 

To redefine the meaning of  text i le  waste  into something of  value cal ls  for  looking into 
i ts  value before  i t  i s  categorised as  waste .  Craf tsmanship 2 is  valued through the amount 
of  t ime in  making.  The process  of  slowing  i s  connected to  the pr inciples  of  the CE (El-
len MacArthur  Foundat ion,  2023;  Lawless  & Medvedev,  2016) .  Circular i ty  embraces  the 
s t ra tegy of  turning waste  into value again,  by l i fe-extension pract ices  such as  reusing, 
upcycl ing and recycl ing (De Oliveira  Neto et  a l . ,  2022) .

To understand the chal lenges and possibi l i t ies  within text i le  waste  management ,  i t  i s 
important  to  def ine the differences between text i le  waste  as  pre-consumer and post-con-
sumer (See Figure 3) .

2	  The skill of making things, especially by hand (Cambridge Dictionary, 2024a).
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Figure 3 -  The di f ference between post-  and pre-consumer waste .
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As i l lustrated in  Figure 3,  pre-consumer text i le  waste  comes from manufactur ing scraps 
and lef tover  fabr ics  (Crang et  a l . ,  2022) .  The most  common reasons happen as  a  resul t 
of  technical  features  in  the manufactur ing process  (e .g .  cut t ing)  (Aus et  a l . ,  2021) .  The 
cut-offs  f rom product ion are  less  sui table  for  reuse as  the f ibres  are  shorter,  on the oth-
er  hand,  i t  i s  the preferred feedstock for  mechanical  recycl ing,  as  there  usual ly  is  more 
data  avai lable  f rom pre-consumer waste  (Pierr i  e t  a l . ,  2023a) .  End-consumers  generate 
post-consumer text i le  waste  af ter  the product  has  served i ts  intended purpose (Pierr i  e t 
a l . ,  2023a) .  The most  ident i f ied reasons consumers  dispose of  text i le  products  are  ma-
ter ia l  damage,  wear  and tear,  physical  and emotional  a t tachments  or  changes in  fashion 
t rends (Leonas,  2017) .

According to  Hedrich et  a l .  (2022) ,  the European waste  problem wil l  accelerate  by 2030, 
as  waste  volumes are  predicted to  increase to  8 .5-9 mil l ion tons.  This  is  the resul t  of 
increased consumption and populat ion growth,  as  wel l  as  the coming obl igat ion for  sepa-
rate  col lect ion systems for  text i le  waste  handl ing,  which is  to  be implemented on the 1st 
of  January 2025 according to  the Waste  Framework Direct ive (WFD) (European Commis-
s ion,  2023b) .  The exis t ing sor t ing capaci t ies  in  Europe are  below the required capaci t ies , 
which resul ts  in  used text i les  exported outs ide of  the EU (Pierr i  e t  a l . ,  2023b) .  Over  the 
las t  two decades,  the exports  have t r ipled,  reaching 1.7-1.8 Mt in  2019 (European Envi-
ronment  Agency,  2023) .  A consequence of  this  is  a  loss  of  resources  that  could otherwise 
be reused or  recycled into new products .  Increasing the amount  of  col lected text i le  waste 
and improving the sor t ing systems wil l  be crucial  to  processing the amount  of  text i le 
waste  into recycled mater ia ls  (Hedrich et  a l . ,  2022) .  Current ly,  the European Commis-
s ion is  working on a  def ini t ion for  sor t ing text i le  waste ,  as  there  are  no minimum cri ter ia 
for  this  (European Commission.  Joint  Research Centre . ,  2021) .  The task of  sor t ing and 
classifying text i les  is  a  complex process  where manual  sor t ing is  s t i l l  the  most  dominant 
method (Hedrich et  a l . ,  2022) .  A common issue for  recyclers  is  the need for  wel l -sor t-
ed feedstock,  as  the abi l i ty  to  sor t  the text i les  by accuracy and at  scale  is  crucial  for 
the recycl ing industry.  The sor t ing of  mater ia l  is  done by dis t inguishing between f ibre 
composi t ion,  colour,  qual i ty  and chemical  t reatment  (Papamichael  e t  a l . ,  2024) .  Text i le 
sor ters  have an essent ia l  role  in  t ransi t ioning toward circular  value chains ,  as  this  is 
where the text i le  waste  is  categorised into what  can be reused,  recycled,  downcycled and 
what  needs to  be incinerated.  One of  the major  issues  of  recycl ing on a  large scale  is  the 
var ious chemicals  in  the text i les  and the recycl ing process  i tself  which can come from 
a mix of  other  recycled products  into text i les  (e .g .  PET bot t les)  (Bour  e t  a l . ,  2023) .  To 
successful ly  scale  Europe’s  text i le  recycl ing industry requires  col laborat ive work with 
other  discipl ines  (Hedrich et  a l . ,  2022) . 

Recyclers  are  s t ruggl ing to  access  wel l -sor ted text i le  waste  as  the current  sor t ing and 
pre-processing are  not  a t  scale  yet  (Hedrich et  a l . ,  2022) ,  which resul ts  in  discarded tex-
t i le  waste  ending up with 73% being burned or  landfi l led,  around 12% is  recycled and 
only 1% is  reused (Papamichael  e t  a l . ,  2024) .  Text i le  recycl ing is  a  crucial  solut ion for 
the text i le  industry to  t ransi t ion from a l inear  to  a  c i rcular  system. However,  the chal-
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lenges l ie  within the scal ing of  the recycled market ,  especial ly  on the supply s ide e .g . 
f rom recycl ing technology,  educat ion of  workers  and capaci ty  (Hedrich et  a l . ,  2022) . 
According to  Uncu Akı  e t  a l .  (2020) ,  correct  sor t ing is  necessary to  solve the barr ier  be-
tween the amount  of  text i le  waste  and the small  percentage current ly  being recycled.  I f 
text i le  waste  was managed properly,  i t  could s ignif icant ly  reduce the overal l  impact  of 
the text i le  sector  (Beton et  a l . ,  2014) .

Within the text i le  recycl ing industry,  mult iple  opt ions for  recycl ing exis t ,  depending on 
the input  mater ia l  and the purpose of  the output .  In  Figure 4 below,  the different  recy-
cl ing methods are  visual ised:

Figure 4 -  The di f ferent  recycl ing methods.

Knowledge of  the f ibre  composi t ion is  crucial  due to  the l imitat ions that  mixed f ibre 
composi t ion may have on the consis tency and qual i ty  of  the recycled product  (Pierr i  e t 
a l . ,  2023a) .  A consequence is  that  today only 1% of  text i le  waste  is  recycled through 
the f ibre- to-f ibre  method,  as  i t  needs a  cur ta in  scale  for  the product ion to  funct ion (He-
drich et  a l . ,  2022) .  Chemical  recycl ing means that  the mater ia l  goes through a  pulping 
process  through spinning,  which is  effect ive when recycl ing nylon or  PET (e .g .  viscose, 
lyocel l )  into text i le  f ibres  again (Pierr i  e t  a l . ,  2023b) .  This  master  thesis  focuses  on the 
mechanical  recycl ing process ,  which is  the main technology used in  the industry,  as  i t 
i s  both a  low-energy and cost-eff ic ient  method (Pierr i  e t  a l . ,  2023b) .  The f i rs t  s tep of 
mechanical  recycl ing consis ts  of  a  pre- t reatment  which includes the removal  of  non-tex-
t i le  components  (e .g .  but tons,  z ippers) ,  this  leads to  the tear ing3 process .  The more ad-
vanced mechanical  process  is  to  af ter  the tear ing,  reduce the text i le  ar t ic les  into text i le 
f ibres  in  a  tear ing process  (Roos et  a l . ,  2019) .  Mechanical  recycl ing is  of ten used for  the 
automotive industry,  furni ture  s tuff ing or  wal l  coverings,  where qual i ty  is  not  crucial 
(Hedrich et  a l . ,  2022) .  The recycl ing of  text i le  waste  can be categorised into two types: 
c losed-loop and open-loop (See Figure 5) ,  based on whether  the mater ia l  is  c i rculated 
into the same product ion cycle  as  i ts  or iginal  product  or  i f  the product  is  changed into a 
3	  To pull or be pulled apart, or to pull pieces off (Cambridge Dictionary, 2024b).
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new product  loop (Huang et  a l . ,  2024) .  Current ly,  the closed-loop is  most ly  seen in  re-
cycled f ibres ,  yarns  and garments .  Open-loop recycl ing is  sui table  for  a  broad spectrum 
of  mater ia ls  and can offer  a  wide spread of  recycled products  focusing on non-wovens 
(Huang et  a l . ,  2024) .

Figure 5 -  Open-  and closed-loop recycl ing.

The open-loop recycl ing system opens up the opportuni ty  to  change a  waste  mater ia l 
f rom one industry to  a  valuable  one in  another,  as  mixed f ibres  and other  inputs  are 
possible  to  use here .  This  speaks to  the CE approach of  redesigning the idea of  mater ia l 
fabr icat ion and resource purpose into favouring discarded text i les  for  re-purpose and 
recycl ing (Jørgensen & Remmen,  2018) .  Scal ing up text i le  recycl ing can be a  tool  for 
making a  s ignif icant  impact  by tackl ing both ends of  the product ion spectrum: reducing 
the need for  virgin mater ia ls  by incorporat ing recycled ones while  a lso addressing the 
issue of  end-of- l i fe  waste  that  current ly  pers is ts  (Hedrich et  a l . ,  2022) .
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1.3 The Furni ture  Industry
The furni ture  industry is  dominated by small  and medium-sized enterpr ises  (SMEs),  with 
the EU market  account ing for  23% of  the whole furni ture  market  (European Commission, 
2014) .  Craf tsmanship s t i l l  has  a  vi ta l  role  in  the industry,  but  product ion i tself  has  devel-
oped into an assembly industry,  where performing product ion systems are  more import-
ant .  The Environmental  Product  Declarat ion (EPD),  is  a  crucial  tool  of  today’s  furni ture 
market  to  declare  the product’s  environmental  propert ies  (E.  P.  D. ,  2020) .  The current 
compet i t ive dr iver  in  the furni ture  market  is  the company’s  abi l i ty  to  be innovat ive in 
mater ia ls  and technologies .  This  has  resul ted in  the EU furni ture  industry invest ing in 
more machinery and product  development  in  the las t  few years  (European Commission, 
2014) .  I f  the furni ture  market  wants  to  create  innovat ion,  i t  needs to  meet  the market 
requirements  as  wel l  as  the ecological  requirements  (Karel l  & Niinimäki ,  2019) .  The 
European Commission is  focusing on the environment  by direct ly  affect ing the industry 
through direct ives  such as  the Volat i le  Organic  Compounds (VOC)4 Direct ive,  the WFD 
and the ESPR (European Commission,  2023b,  2023a) .

The changes in  c l imate  concerning the industr ia l ised product ion system are  dr iving a 
shif t  in  the way companies  are  pr ior i t is ing.  With the EU Commission pr ior i t is ing novel 
s t ra tegies  to  tackle  mater ia l  waste ,  there’s  a  need for  t ransparency in  supply chains  and 
a  push for  companies  to  adopt  new approaches in  reconstruct ing product ion methods to 
ensure accountabi l i ty  for  resource usage,  qual i ty,  and waste  management  (Hedlund et 
a l . ,  2020) .  As mentioned in  sect ion 1.1 furni ture  is  a  pr ior i ty  group with text i les  and 
electronics  (European Commission.  Directorate  General  for  Environment . ,  2020) .  The 
l inear  business  model  does not  consider  act ions such as  reuse,  repair,  and recycl ing of 
mater ia ls ,  and does not  pr ior i t ise  qual i ty,  durabi l i ty,  and recyclabi l i ty  in  product ion pro-
cesses  (European Parl iament ,  2020) .  Focusing on CE principles  such as  slowing,  narrow-
ing,  c losing  and regenerat ion of  resource loops can foster  innovat ion while  meet ing the 
regulatory and ecological  requirements  (Bocken et  a l . ,  2021) .  The European Furni ture 
Confederat ion (EFIC) points  out  the importance of  t ra ining within the value chain to 
t ransi t ion to  a  CE,  where research,  col laborat ion and innovat ive digi ta l  ski l ls  are  crucial 
to  advance the CE in the European furni ture  industry (EFIC,  2021) .  According to  Peder-
sen et  a l .  (2019) , the knowledge and methods on how to t ransi t ion are  only at  the s tar t ing 
point ,  despi te  a  long t radi t ion of  research in  the f ie ld  of  sustainabi l i ty.  To t ransi t ion the 
furni ture  industry from a l inear  business  model  into a  c i rcular  one wil l  need an i terat ive 
approach to  develop and tes t  c i rcular  value proposi t ions to  a  common understanding 
(Thürer  e t  a l . ,  2017) .

 4              Volatile Organic Compounds (VOCs) are organic chemicals that easily evaporate at room temperature. They come from both 
natural sources and human activities, such as industrial processes and vehicle emissions. They can cause health issues and contribute to 
environmental problems, such as smog and ozone formation (United States Environmental Protection Agency, 2024).
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1.4 Kvadrat  Real ly
Kvadrat  Real ly,  formerly known as  Real ly,  was establ ished in  June 2013 by Wickie  Mei-
er  Engstrøm and Klaus Samsøe (ownr,  n .d . ) .  In  January 2015,  the company’s  major i ty 
(51%) was sold to  Kvadrat  A/S,  one of  Europe’s  leading fabric  producers ,  and subse-
quent ly  renamed to  Kvadrat  Real ly  (Kvadrat ,  n .d .b;  ownr,  n .d . ) .  With the fusion,  Kvadrat 
Real ly  is  commit ted to  a l igning with Kvadrat’s  pol i t ics  as  their  Sustainabi l i ty  Strategy 
for  example recycl ing to  minimise waste  and ut i l is ing recycled mater ia ls  as  inputs  for 
new products  (Kvadrat ,  2023)  (Appendix 1) .

1 .4 .1  Convert

The product ion occurs  a t  Convert ,  located in  Nors ,  in  the northern par t  of  Jut land.  In 
the summer of  2022,  Kvadrat  acquired the majori ty  of  Convert  (66,67%),  while  the re-
maining percentage of  ownership is  s t i l l  held by the or iginal  owners  (Kvadrat ,  2023,  p . 
9) .  The al locat ion of  ownership means that  Kvadrat  Real ly’s  product ion process  must  be 
planned and coordinated with Convert’s  product ion of  their  products  and other  of  Con-
vert’s  customers  such as  Søuld,  Pluumo and Tiny Gardens (Appendix 2)  (Convert ,  n .d . ) . 
Depending on each customer ’s  requirements ,  the product ion faci l i ty  ut i l ises  var ious in-
put  mater ia ls ,  ranging from seaweed to  wood to  cot ton and mixed text i le  f ibres .  With 
this  constel la t ion,  the factory workers  a t  Convert ,  of ten undertake extensive cleaning 
and mater ia l  switching to  preserve and ensure the products’ high qual i ty  (Appendix 1) .

1 .4 .2  Kvadrat  Real ly’s  Tabletop

Figure 6 -  The sourcing and product ion processes  of  Kvadrat  Real ly’s  tabletop.

The tabletops consis t  of  70% post- industr ia l  text i le  waste  and 30% bio-binder.  The tex-
t i le  waste  is  mechanical ly  shredded into f ibres  a t  a  recycl ing faci l i ty.  Afterwards,  the 
f ibres  are  t ransported to  Convert .  Figure 6 roughly visual ises  Convert’s  manufactur ing 
process ,  where the f ibres  are  combined with a  bio-based binder  by the use of  a i r- la id 
technology and created into fel ted mats .  These mats  then go through a  heat ing and com-
pressing process  to  produce sol id  pieces .  As i l lustrated in  Figure 7,  the tabletops consis t 
of  s ix  layers  and a  melamine surface.
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Figure 7 -  Visual isat ion of  the di f ferent  layers  the tabletop consis ts  of .

Kvadrat  Real ly’s  pr imary market  focus is  on off ice  spaces ,  where there  is  a  preference 
for  furni ture  in  understated colours  to  promote a  focused and calm work environment .  As 
a  resul t ,  the  tabletops are  avai lable  in  f ive different  colours  within the blue,  grey,  black, 
and cream-white  colour  palet te  (Kvadrat ,  n .d . -a)  (Appendix 2) .
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2.  Li terature  Review
The l i terature  review represents  the exis t ing research and development  in  the text i le 
and furni ture  industr ies  and their  preparat ion and implementat ion for  the Ecodesign for 
Sustainable  Products  Regulat ion pract ices .  By examining recent  academic-  and grey l i t -
erature  the aim is  to  contextual ise  the research f ie ld’s  exis t ing knowledge and to  ident i-
fy  areas  of  knowledge gaps.  The review is  the foundat ion for  es tabl ishing the relevance 
of  the chosen research focus and highl ights  i ts  potent ia l  contr ibut ions to  advancing the 
f ie ld .  By including grey l i terature  as  a  source of  information,  the research project  can 
incorporate“relevant  contemporary material  in  dynamic and appl ied topic  areas where 
scholarship lags” (Adams et  a l . ,  2017,  p .  433) .  Whereas ,  the academic l i terature  demon-
strates  research from 2017 unt i l  today.  As this  research concerns a  regulat ion that  is  pro-
gressing and adjusted,  each development  is  crucial  in  the l i terature  review to understand 
and analyse the most  present  knowledge in  the f ie ld . 

Figure 8 visual ises  the approaches and selected l i terature  for  the l i terature  review.  Fur-
ther  descr ipt ions are  wri t ten in  the fol lowing sect ions (See sect ions 2.1 and 2.2) .
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Figure 8 -  Overview of  the select ion of  l i terature

8 selected reports,  dias, 
and policy documents

6 selected reports,  dias, 
and policy documents

7 selected reports,  dias, 
and policy documents

5 selected reports,  dias, 
and policy documents
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2.1 Academic Li terature  Review

In March 2024,  the research group searched the academic database SCOPUS. The search 
was l imited to  the furni ture-  and text i le  industr ies ,  in  Engl ish- language papers  publ ished 
in  2017 or  la ter.  In  the ini t ia l  phase of  formulat ing the l i terature  review,  one implement-
ed an “AND EU” command within the pr imary search parameters ,  thereby constraining 
the search scope to  publ icat ions or iginat ing specif ical ly  f rom the European Union (EU). 
This  modif icat ion yielded search outcomes compris ing between 5 and a  maximum of  17 
publ icat ions,  indicat ive of  a  comparat ively l imited amount  of  re levant  l i terature .  Con-
sequent ly,  i t  was decided that  this  resul t  fe l l  short  of  providing a  comprehensive basis 
for  the l i terature  review.  Subsequent ly,  the “AND EU” command was rescinded from the 
search parameters .

The master  thesis  used a  systemic approach to  conduct  the l i terature  by ut i l is ing a  com-
binat ion of  selected keywords fol lowing fur ther  research of  the sources’ references i f 
re levant  to  the keywords.  The search focus was narrowed to  the t i t le ,  keywords,  and ab-
stract ,  resul t ing in  148 peer-reviewed publ icat ions.  To ensure the qual i ty  and relevance 
of  information the research group appl ied a  set  of  cr i ter ia  to  f i l ter  the search resul ts .  The 
fol lowing cr i ter ia  helped to  ident i fy  the most  re levant  and rel iable  sources  of  informa-
t ion for  the research project :  1)  The ar t ic les  that  focus on regenerat ion within the text i le 
or  furni ture  industr ies ,  2)  The ar t ic les  are  no older  than seven years ,  and 3)  The ar t ic les 
contr ibute  to  the review.  From the appl ied cr i ter ia ,  the peer-reviewed ar t ic les  were nar-
rowed down to 28 ar t ic les .

2 .1 .1  Recycl ing and Post-consumer 
Several  s tudies  provide an overview of  text i le  waste  management  and recycl ing tech-
nologies  in  the current  research f ie ld  with different  approaches and perspect ives .  For 
example,  Schmutz and Som (2022)  provide quant i ta t ive insights  into post- industr ia l  tex-
t i le  waste  generated within Swiss  companies .  The s tudy found that  incinerat ion was the 
most  commonly used end-of- l i fe  t reatment  for  text i le  waste  due to  the lack of  market  and 
recyclers  taking care  of  text i le  waste .  Furthermore,  Stanescu (2021)  provides  a  roadmap 
for  sustainable  text i le  waste  management  by synthesis ing exis t ing recycl ing techniques 
and present ing good pract ices  in  the f ie ld .  Sandin and Peters  (2018)  compare the en-
vironmental  impact  reduct ion through reuse and recycl ing,  showing that  reuse is  more 
beneficial  than recycl ing.  However,  concerning recycl ing and post-consumer waste  man-
agement ,  there  are  a l ready promising approaches to  promote recycl ing within the text i le 
industry.  In  addi t ion,  Turnbul l  e t  a l .  (2020)  s tudy end-of- l i fe  text i le  recycl ing and new 
technologies  into economic models .  Sandin & Peters  (2018)  and Turnbul l  e t  a l .  (2020) 
both address  how new solut ions are  emerging,  but  logis t ical  s t ructures  are  not  ful ly  in 
place for  industr ia l  progression. 
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Baloyi  e t  a l .  (2024)  review recycl ing techniques l ike enzymatic  f ibre  separat ion and tex-
t i le  waste  c lass i f icat ion through infrared spectroscopy,  not ing that  post- industr ia l  text i le 
waste  is  most  commonly recycled,  with open-loop recycl ing predominant .  Navone et  a l . 
(2020)  a lso support  enzymatic  f ibre  separat ion for  recycl ing wool/polyester  blends.  Riba 
et  a l .  (2020,  2022)  explore  infrared and near- infrared spectroscopy with deep learning 
for  quick text i le  mater ia l  ident i f icat ion,  enhancing sor t ing and recycl ing.

Other  s tudies  focus on recycl ing text i le  waste  into value-added products .  Is lam and Bhat 
(2019)  research how recycled text i les  can be used for  thermal  and acoust ic  insulat ion. 
Malinverno et  a l .  (2023)  s tudied workwear  text i le  waste  in  Swiss  companies  to  ident i-
fy  the need for  c i rcular  workwear  text i le  management .  The researchers  determined that 
c lose col laborat ion with al l  s takeholders  of  the text i le  l i fe  cycle  chain is  necessary for 
logis t ical ly  managing the circular  economy sustainably.  The las t  paper  in  this  review fo-
cuses  on the Extended Producer  Responsibi l i ty  (EPR) pol icy,  which leads to  an increase 
in  post-consumer text i le  col lect ion and recycl ing.  This  pol icy can improve col lect ion 
and recycl ing rates ,  ident i fy  solut ions for  current  and future  chal lenges,  and create  op-
portuni t ies  for  fashion producers  and recyclers  (Bukhari  e t  a l . ,  2018) .

The s tudies  reviewed highl ight  var ious approaches and perspect ives  towards text i le  waste 
management  and recycl ing.  Although there  are  promising approaches and emerging tech-
nologies ,  logis t ical  s t ructures  need to  be in  place to  faci l i ta te  the industr ia l  progression 
towards sustainable  c losed-  and open-loop recycl ing.  Future  research in  this  f ie ld  should 
focus on the development  of  eff ic ient  and scalable  recycl ing technologies ,  the creat ion 
of  c i rcular  economy strategies ,  and the promotion of  sustainable  pract ices  by al l  s take-
holders  in  the text i le  l i fe  cycle  chain.

2.1.2 The Ecodesign for Sustainable Products Regulation

Given the typical  t ime length for  academic publ icat ions to  undergo review and publ ica-
t ion,  less  scholar ly  mater ia l  exis ts  addressing The Ecodesign Direct ive from 2022 and 
the enacted regulat ion from 2024.  Most  of  the academic l i terature  avai lable  concerns 
ecodesign as  a  design approach and tool  to  reduce the product’s  environmental  footpr int : 
Zhang et  a l .  (2018)  draw on General  Principles  for  Eco-design Product  Assessmen t  to 
conduct  a  quant i ta t ive Life-Cycle  Assessment  (LCA).  The s tudy aims to  reduce the en-
vironmental  footpr int  of  Chinese polyester–cot ton text i le  product ion,  and through an 
LCA improve the “design framework”.  Similar ly  the Brazi l ian case s tudy on  “Ecodesign 
in  the Furni ture  Industry” (Pereira  e t  a l . ,  2018) .  These s tudies  operate  outs ide the EU’s 
jur isdict ion and are  not  direct ly  subject  to  European regulat ion,  but  must  comply i f  they 
wish to  export  to  the EU. Salo et  a l .  (2020)  share  a  s imilar  focus on “products  and in-
cremental  technological  changes” (p.2) .  The quant i ta t ive s ta t is t ical  s tudy examines the 
motivat ions for  eco-innovat ion and the implementat ion of  ecodesign tools  within com-
panies  in  the Nordic  text i le  and information technology sectors .  They reveal  that  “ex-
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ternal”  motivat ions,  such as  regulat ions,  are  not  the pr imary dr ivers  for  implementing 
ecodesign tools  in  business  operat ions in  the text i le  industry.  In  this  industry,  legis la t ion 
was ident i f ied as  the 9th most  important  reason.  In  contrast ,  legis la t ion emerged as  the 
most  important  factor  for  the IT sector. 

Bour  e t  a l .  (2023)  have conducted a  s tudy that  focuses  on ident i fying SoC in recycled 
text i les  and assessing regulatory gaps.  In  the discussion,  Bour  e t  a l .  cr i t ic ises  the pro-
posed Ecodesign regulat ion rel iance on REACH assessments ,  which,  according to  them, 
is  inappropriate  for  es tabl ishing a  c i rcular  text i le  economy.  Instead,  they suggest  a  re-
evaluat ion of  REACH that  supports  potent ia l  c i rcular  systems by relying on an improved 
r isk assessment  of  chemicals  in  the product’s  mult iple  l i fe  cycles  to  support  more accu-
rate  toxici ty  data .  

Based on these s tudies ,  the exis t ing l i terature  predominant ly  focuses  on quant i ta t ive 
analysis ,  offer ing a  comprehensive overview of  Ecodesign tools ,  pr inciples  and methods. 
However,  there  is  a  lack of  case s tudies  examining the impact  of  ESPR on the furni ture 
and text i le  recycl ing industry.

2 .1 .3  Transparency in  the Supply Chain

Different  technologies  have been suggested to  ensure t ransparency.  Hauschi ld  and Coll 
(2023) ,  divide technologies  into three categories:  “Automated Data Processing,  Report-
ing Plat forms and Dialog plat forms” (p .4) .  Automated Data  Processing implies  the  tech-
nologies  Blockchain and Internet  of  Things.  Report ing Platforms  contain Audits  and 
Complaints  systems  and Dialog platforms contain Mult iple-Stakeholder  Ini t iat ives .  A 
majori ty  of  the scholar ly  mater ia l  found discusses  blockchain.  Blockchain is  a  secure 
digi ta l  ledger  that  s tores  information in  a  decentral ised manner  through a  chain of  blocks 
recording t ransact ions (Agrawal  e t  a l . ,  2018;  Ahmed and MacCarthy,  2021;  Alves et  a l . , 
2022;  Brun et  a l . ,  2020;  ElMessiry and ElMessiry,  2018;  Hauschi ld  and Coll ,  2023) . 
This  technology is  said to  be promising in  improving t ransparency,  enabl ing t raceabi l-
i ty,  and support ing sustainabi l i ty  in  complex supply chains ,  but  i t  i s  a lso cr i t ic ised for 
being undeveloped,  too technology-focused,  and with a  medium degree of  authent ic i ty 
in  the information provided (Ahmed and MacCarthy,  2021;  Hauschi ld  and Coll ,  2023; 
Stel lmach et  a l . ,  2022) .  In  Hauschi ld  and Coll’s  s tudy (2023) ,  audi ts  are  c lass i f ied as 
the technology providing the least  authent ic  information.  This  is  due to  current  pract ices 
that  the interview stakeholders  experience as  affected by potent ia l  confl ic ts  of  interest 
and lack of  t ransparency.

Kumar et  a l .  (2017)  highl ight  regulat ions as  a  key dr iver  for  pushing the agenda of  more 
t raceabi l i ty  within the supply chain,  but  no l i terature  is  found descr ibing this  connect ion 
in  depth.  Addit ional ly,  exis t ing l i terature  lacks an explorat ion of  organisat ions’ internal 
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chal lenges with data  col lect ion for  t ransparency and t raceabi l i ty. 

2 .1 .4  Fibre- to-Product

The disposal  of  text i le  waste  is  a  s ignif icant  environmental  chal lenge,  which promotes 
the explorat ion of  innovat ive upcycl ing technologies  to  reduce i ts  negat ive effects . 
Within the l i terature  review,  four  re levant  ar t ic les  were found.  One ar t ic le  discusses 
repurposing discarded text i les ,  such as  old garments  and fabrics ,  to  create  new clothes 
and accessories  with unique designs (Marques et  a l . ,  2019) .  The researchers  propose 
t ransforming text i le  waste  into high-value products  by encouraging designers  to  re think 
t radi t ional  concepts  by incorporat ing recycled mater ia ls  f rom diverse  sources .  Another 
ar t ic le ,  by Chang et  a l .  (2023) ,  highl ights  the recycl ing of  text i le  waste  f rom blue jeans, 
introducing an approach of  upcycl ing blended text i le  waste  by select ive dye decolouris-
ing polyester-cot ton blended text i les  using ionic  l iquids  and photocatalysts .  A third ar t i -
c le  reviews exis t ing s tudies  on pyrolysis  processes 51 appl ied to  different  types of  text i le 
waste .  Lee et  a l . ’s  review intends to  promote upcycl ing pathways by t ransforming text i le 
waste  into energy,  such as  gases ,  gaseous fuels ,  chemicals  and carbon mater ia ls  (Lee 
et  a l . ,  2023) .  The fourth ar t ic le ,  by Möhl  e t  a l .  (2022) ,  invest igates  the development  of 
text i le  semi-f inished products ,  ut i l is ing medium-to- long cot ton and f lax f ibres  extracted 
from text i le  waste  combined with a  bio-based thermoplast ic  matr ix .  The s tudy explores 
the product ion of  hybrid yarns  and woven fabrics ,  demonstrat ing the potent ia l  for  creat-
ing composi te  mater ia ls  for  appl icat ions in  the construct ion,  automotive,  and packaging 
industr ies . 

In  addi t ion to  Lee et  a l .  (2023)  invest igat ing f ibre- to-energy conversion,  there  is  a 
discernible  gap in  research on f ibre- to-product  across  var ious sectors .  While  these f i -
bre- to-product  technologies  differ  in  their  specif ic  processes  and appl icat ions,  they 
share  common object ives  of  reducing text i le  waste ,  promoting resource eff ic iency,  and 
advancing more sustainable  pract ices  in  the text i le  industry.  Each technology offers  ad-
vantages and chal lenges,  highl ight ing the importance of  explor ing diverse  approaches to 
address  the complex issue of  text i le  waste  management . 

2 .2  Grey l i terature

5	  Pyrolysis is suitable for processing various types of textile waste and can produce a range of end products for different 
applications (Lee et al., 2023)
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The text i le  and furni ture  industr ies  are  undergoing t ransformative changes dr iven by 
evolving regulatory frameworks towards applying more circular  economy principles  and 
a  need for  more t ransparency through their  supply chains  (European Commission,  2023) . 
The development  in  the two industr ies  combined with the regulatory frameworks con-
stant ly  being adjusted and ref ined,  the master ’s  thesis  argues the need to  cover  the grey 
l i terature  f rom the “pressing world” to  cover  a l l  aspects  of  the CE within the regulatory 
f ie ld  of  text i le  waste  and the ESPR. This  l i terature  review explores  the key areas  shap-
ing these industr ies  through four  sect ions to  provide a  comprehensive understanding of 
current  t rends,  chal lenges,  and s t ra tegies  shaping the current  landscape of  the text i le  and 
furni ture  industr ies .

2 .2 .1  Recycl ing and Post-consumer
The text i le  industry’s  resource use and waste  generat ion have prompted a  reevaluat ion 
within the “Circular  Economy Action Plan” (CEAP),  emphasis ing value creat ion and 
captur ing (European Environment  Agency,  2021) .  SITRA (2019)  highl ights  how eff ic ient 
text i le  waste  management  and remanufactur ing are  crucial  for  sustainabi l i ty.  The chal-
lenges in  obtaining resource and recovery models  concern feedstock sourcing,  regula-
tory compliance,  and mater ia l  qual i ty,  as  this  requires  a  t rustful  col laborat ion through 
the supply chain with different  s takeholders  (Leht inen,  2023) .  As mentioned in  sect ion 
2.1.1 non-recyclable  text i le  blends require  advanced sor t ing for  recycl ing,  which cal ls 
for  technological  solut ions (Sahimaa et  a l . ,  2023) .  One technical  solut ion to  this  seen 
in  the market  is  NIR sensors  which offer  qual i ty  assurance by scanning the mater ia l  to 
enhance recycl ing eff ic iency (Trads et  a l . ,  2024) .  The sor t ing and recycl ing company Ne-
wRetex is  one example of  a  company using this  technology to  scan post-consumer waste 
f rom municipal i t ies  to  def ine the resource or igin and fur ther  the possibi l i ty  of  recycl ing. 
Feedstock consis tency is  vi ta l  for  scal ing text i le  recycl ing and at t ract ing investments 
(Hedrich et  a l . ,  2022) .  Sect ion 2.1.1 concerning End-of-waste  (EoW) cr i ter ia  for  text i les 
is  complex due to  legal  def ini t ions,  with mechanical  recycl ing as  the pr imary method 
(Pierr i  e t  a l . ,  2023) .  The grey l i terature  agrees  with the academic l i terature  review in 
terms of  the need for  scalabi l i ty  in  systems for  handl ing EoW while  consider ing resource 
var iabi l i ty  (Thürer  e t  a l . ,  2017) .

2 .2 .2  Ecodesign for  Sustainable  Products  Regulat ion
Policy frameworks,  l ike the “Ecodesign for  Sustainable  Products  Regulat ion”,  play a 
crucial  role  in  promoting circular  business  innovat ion.  The 2019 EEA brief ing under-
scores  the need for  systemic changes and pol icy-dr iven sustainabi l i ty  across  the text i le 
value chain.  Innovat ions such as  Patagonia’s  “Worn Wear” marketplace,  Caterpi l lar ’s 
modular  par ts ,  and Fairphone’s  easy-to-repair  smartphone showcase how businesses  pr i-
or i t ise  sustainable  pract ices .  However,  barr iers  l ike organisat ional  cul ture  and the need 
for  ecosystem partnerships  hinder  c i rcular  advancements  (European Environment  Agen-
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cy,  2021;  SITRA, 2019) .  Design choices  impact  a  product’s  environmental  footpr int , 
wi th  80% determined during the design phase.  Standards l ike ISO IEC 62430:2019 guide 
environmental ly  conscious design,  and the upcoming ISO/DIS 59040 aims to  s tandardise 
product  c i rcular i ty  data ,  fur ther  support ing sustainable  design (Technical  Commit tee 
CEN/CLC/JTC 10,  2023) .  The DPP offers  a  s t ructured digi ta l  tool  for  captur ing product 
and supply chain data ,  enhancing t ransparency and responsible  consumption (Anthesis 
Group,  2023) .  I t  a l igns with the EU’s focus on supply chain t raceabi l i ty,  par t icular-
ly  in  the text i le  sector,  though chal lenges remain in  t ranslat ing design guidel ines  into 
act ionable  recycl ing pract ices  (Trads et  a l . ,  2024) .  One example is  the footwear  brand 
Roccamore which has ,  in  col laborat ion with the company SPOOR62 developed a  QR code 
tagged in  the products  for  the customers  to  scan and understand each s tep from the ani-
mal  that  comes from the f inished shoe in  f ront  of  them (roccamore,  n .d . ) .  Fol lowing the 
Text i le  Label l ing Regulat ion,  the ESPR categorises  text i le  products  exclusively made 
from text i le  f ibres .  Cert i f icat ions l ike EU Ecolabel  and Blau Engel  pr ior i t ise  toxici ty, 
mater ia l  use,  and waste .  Notably,  35% of  text i le  chemicals  are  in  dyes,  56% of  mater ia l 
product ion is  polyester,  and 23% is  cot ton (Joint  Research Centre  (JRC) Day 1,  2024) . 
Fol lowing the cr i t ic ism of  the rel iance between Ecodesign regulat ion and REACH, the 
JRC (2024)  proposes  s implifying EU Ecolabel  cr i ter ia  by harmonising with other  eco-la-
bels ,  involving third par t ies  for  compliance,  and incorporat ing recyclabi l i ty  and packag-
ing cr i ter ia  a l igned with ESPR standards.

2 .2 .3  Transparency in  the Supply Chain
Technical  innovat ion is  crucial  for  developing processes  of  more t ransparency and reus-
ing text i le  waste  through col laborat ion across  the value chain (European Environment 
Agency,  2021) .  In  c i rcular  supply chains ,  renewable energy and bio-based mater ia ls  are 
vi ta l ,  a long with the use of  global ly  s tandardised RFID73 technologies ,  to  enhance oper-
abi l i ty  and ident i f icat ion.  This  integrat ion dr ives  eff ic iency,  waste  reduct ion,  and added 
value through rel iable  l i fecycle  data  (SITRA, 2019) .  Circular  supply chains  focus on re-
s tor ing and regenerat ing resources ,  involving al l  l i fecycle  actors  and necessi ta t ing broad 
sector  col laborat ion,  underpinned by shared responsibi l i ty  and t rust  (Kris tensen,  2020) . 
To establ ish funct ional  c i rcular  supply chains ,  new actors  are  needed to  design durable 
text i les  and manage upscale  sor t ing and recycl ing (Sahimaa et  a l . ,  2023) .  Industry organ-
isat ions should t ransi t ion to  business  models  that  extend from raw mater ia ls  to  post-con-
sumer s tages ,  involving sor t ing,  recycl ing and spinning mil ls  af ter  reaching customers 
(Sports  Group Denmark,  2024) .  Danish text i le  brands can achieve control  and t rans-
parency by forming par tnerships  across  the value chain or  through ownership,  enabl ing 
them to reduce environmental  impacts  f rom water,  chemicals ,  and energy consumption 
(Trads et  a l . ,  2024) .  Hedlund et  a l .  (2020)  highl ight  the need for  innovat ive tools  l ike 

6	  SPOOR leather is fully traceable all the way back to the animal and farm.
This enables full transparency in the value chain, through data and documentation and provides a guarantee of responsible sourcing on the 
leather (SPOOR, n.d.).
7	  RFID (radio frequency identification) is a form of wireless communication that incorporates the use of electromagnetic or electrostatic 
coupling in the radio frequency portion of the electromagnetic spectrum to uniquely identify an object, animal or person.
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Value Stream Mapping  to  improve col laborat ion across  the text i le  supply chain,  a l lowing 
organisat ions to  ident i fy  and reduce waste ,  thereby creat ing value.

2 .2 .4  Fibre- to-Product
Innovat ion is  not  solely technology-based;  i t  i s  an i terat ive process  that  includes devel-
oping new markets  and service opportuni t ies ,  opening the door  for  new circular  design 
systems (European Environment  Agency,  2021) .  Developing markets  for  c i rcular  design 
systems involves  creat ing products  with mult iple  l i fecycles  and designing for  modular i ty 
and disassembly to  faci l i ta te  resource circulat ion across  sectors  (Kris tensen,  2020) .  “The 
EU Strategy for  Sustainable  and Circular  Text i les”  commands s ignif icant  shif ts  in  the 
s t ra tegies  of  the furni ture  industry.  Companies  l ike Holmris  pr ior i t ise  c i rcular  service 
solut ions with sustainabi l i ty  and social  dimensions at  their  core ,  implementing take-
back systems,  a l ter ing product / resource loops,  emphasis ing CO2 data  on their  products 
and passing on used furni ture  to  inst i tut ions or  young people  who can not  afford to  buy 
themselves .  Their  RECRAFTED col lect ion showcases  products  craf ted from open-loop 
recycled mater ia ls  f rom different  industr ies  e .g .  old wooden tabletops taken back and 
shredded into a  new wooden tabletop made from composi te  wood (Holmris ,  2024) .  The 
establ ished furni ture  brand Hay is  explor ing cer t i f icat ions to  meet  ESPR requirements , 
focusing on design pract ices  that  faci l i ta te  easier  par t  separat ion and modif icat ion (Hay, 
n .d . )  Meanwhile ,  TAKT prior i t ises  t ransparency and external  cer t i f icat ion,  blending 
craf tsmanship with natural  mater ia ls  and durable  construct ion technologies .  Their  com-
prehensive s t ra tegy considers  design from incept ion to  end-of- l i fe ,  ensuring products 
are  f la t -packed,  repairable ,  disassemblable ,  and recyclable  by separat ing each mater ia l 
component  (TAKT, 2024) .

2 .3  Conclusion of  the Li terature  Review

The l i terature  review provides  valuable  empir ical  insights  for  the master  thesis  by i l lus-
t ra t ing the current  landscape and ident i fying gaps in  the academic and grey l i terature . 
Innovat ive recycl ing and upcycl ing technologies  offer  promising solut ions for  reducing 
text i le  waste  and promoting sustainabi l i ty.  However,  their  scalabi l i ty  and integrat ion re-
quire  robust  logis t ical  support  and s takeholder  col laborat ion.  Addit ional ly,  while  current 
academic research largely focuses  on quant i ta t ive analyses  of  ecodesign methods,  there 
is  a  pressing need for  more case s tudies  explor ing the impact  of  pol i t ical  regulat ions on 
industr ies  l ike furni ture  and text i le  recycl ing.  Bridging this  gap the master  thesis  wil l 
focus on pract ical  appl icat ions that  can advance the CE object ives  within the furni ture 
and text i le  industr ies  necessi ta t ing the select ion of  methods that  faci l i ta te  the negot i-
a t ion process  in  col laborat ion with Kvadrat  Real ly.  This  wil l  be achieved through the 
ut i l isat ion of  boundary objects ,  as  e laborated in  sect ion 4.5.1.  Furthermore,  t raceabi l i ty 
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and t ransparency are  crucial  for  sustainable  supply chains ,  yet  fur ther  research is  needed 
to  understand the regulatory impacts  and internal  organisat ional  chal lenges.  Embracing 
technological  advancements  and foster ing col laborat ive effor ts  are  essent ia l  to  achiev-
ing circular i ty  through bet ter  resource usage in  the text i le  industry.  The Grey l i terature 
explores  this  through case examples  of  QR code tags  on footwear  in  col laborat ion with 
supply chain operators  which demonstrates  suggest ions of  technological  advancements . 
In  general ,  the  grey l i terature  demonstrates  more examples  of  how companies  within the 
text i le-  and furni ture  industr ies  work with the pr inciples  of  ESPR and CE as  Holmris 
which has  mult iple  CE service systems or  TAKT which has  bui l t  i t s  core  on the pr inci-
ples  of  s lowing,  narrowing and closing.  The gaps between the academic and grey l i tera-
ture  are  the lack of  knowledge concerning open-loop systems between different  sectors 
and the chal lenges and opportuni t ies  which exis t  operat ing within this  crossf ie ld . 
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3.  Research Design 

Figure 9:  Research Design.
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Figure 9 i l lustrates  how the research,  of  this  case s tudy,  is  designed.  The s tudy is  based 
on a  problem-oriented approach,   a l locat ing much of  the empir ical  f indings to  the prob-
lematisat ion phase (Burrel l  & Morgan,  1979) .  An ini t ia l  s tudy ( the internship)  la id  the 
foundat ion for  this  case s tudy,  giving the research group a  fundament  of  knowledge to 
form a more focused and detai led explorat ion from. The research quest ion and design 
contr ibut ion are  reviewed in  a  co-creat ing process  with the actors ,  ensuring that  the de-
s ign contr ibut ion wil l  interest  the col laborators  and ease fur ther  implementat ions.  This 
is  done in  an i terat ive process ,  where the research quest ion is  reevaluated as  new f ind-
ings from the l i terature ,  webinars ,  interviews,  desk research and f ie ld  t r ips  are  added. 

This  process  forms the main research quest ion,  which is : 

How might  The Ecodesign for  Sustainable  Products  Regulat ion chal lenge the exis t ing 
text i le  waste-  and furni ture markets  and how can Kvadrat  Real ly  translate  the 

chal lenges into opportuni t ies  from input  material  to  f inal  product  and within the 
organisat ion?

This  quest ion wil l  be answered through the fol lowing three sub-quest ions: 

1.	 How do the data and knowledge f lows chal lenge the interact ions,  pract ices  and 
relat ionships  around and within Kvadrat  Real ly?  

2.	 How might  ESPR cul t ivate  the chal lenges and opportuni t ies  that  already exis t 
wi thin and around Kvadrat  Real ly?  

3.	 Which act ions can Kvadrat  Real ly  implement  to  s trengthen i ts  posi t ion in  the tex-
t i le  waste-  and furni ture markets  af fected by the ESPR in the future?

The s t ructure  of  the sub-quest ions is  inspired by a  suggest ion from the industry that 
proposes  that  for  a  business  to  prepare for  ESPR one should f i rs t  asses  the regulat ion 
against  the context  of  the specif ic  business ,  and then develop s t ra tegies  (Anthesis  Group, 
2023)  (see sect ion 1.1) .  Sub-quest ion one is  designed to  invest igate  the internal  context 
of  Kvadart  Real ly  through the theories  and the methods appearing in  Figure 9.  Sub-ques-
t ion two invest igates  the context  of  the inf luence of  ESPR through the same theory and 
sub-quest ion three invest igates  the development  of  organisat ional  ESPR strategies  with 
methods from knot t ing,  par t ic ipatory infrastructur ing and design game. 

The methods used to  col lect  the empir ical  data  are  based on approaches from social  sci-
ence and part ic ipatory design  (see Figure 9) .  The theoret ical  f ramework for  analysing 
the empir ical  f indings combines theory from social  science,  technological  s tudies  and 
organisat ion management  (see sect ion 4) .  In  a  mixed theoret ical  approach,  vis ible  prac-
t ical  dynamics in  the organisat ion are  analysed through the Act ion Nets  Theory and the 
invis ible  dynamics through the Pol i t ical  Program Theory ( ibid) .  This  research design and 
methodology is  an example of  how future  research and pract ical  appl icat ion of  the ESPR 
in an organisat ion can be conducted. 
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4.  Methodology
This research project  serves  as  the f inal  ass ignment  for  the Master ’s  program in Sustain-
able  Design Engineer ing.  The program includes interdiscipl inary components  by inte-
grat ing methods from social  sciences  and technology s tudies  with technical  subjects  and 
design pract ices  (Aalborg Universi ty,  2022) .  These components  form the foundat ional 
methodology upon which this  project  is  bui l t . 

Social  Science  encompasses  discipl ines  that  s tudy human behaviour  and societ ies  (Sci-
ences,  2021) .  This  project  s tudies  actors  in  the organisat ion by conduct ing qual i ta t ive 
research through interviews,  observat ions,  and a  quest ionnaire .

Science and Technology Studies  (STS),  is  an interdiscipl inary f ie ld  that  examines how 
social ,  cul tural ,  and pol i t ical  dynamics inf luence and shape science and technology, 
and how these developments ,  in  turn,  impact  society,  pol i t ics ,  and cul ture  (Macnaght-
en,  2010) .  Technology is  not  l imited to  physical  ar tefacts  or  tools  but  a lso encompasses 
processes ,  techniques,  concepts  and systems of  knowledge (Latour,  1987a) .  In  this  con-
text ,  ESPR is  understood as  a  systematic  tool  designed to  address  social ,  pol i t ical  and 
economic issues .

In  the master  thesis ,  the  theory is  used as  a  f ramework for  a  pract ical  approach to  com-
prehending complex real i t ies  (Si l  & Katzenstein,  2010a) .  I t  provides  a  lens  through 
which the researcher  can perceive and interpret  phenomena and be guided in  a t tent ion 
towards key concepts ,  var iables ,  and mechanisms (Popper,  1962;  Si l  & Katzenstein, 
2010a) .  The methods appl ied are  the researcher ’s  tool  for  col lect ing knowledge and the 
theory is  the language that  s t ructures  and organises  i t  ( ibid) .  In  this  master  thesis ,  the 
pract ical  implicat ions of  Act ion Nets  Theory and Pol i t ical  Process  Theory are  explored 
by scaffolding them upon which the analysis  and discussions are  constructed.  

4 .1  Act ion Nets  Theory

The Action Nets  Theory,  or iginat ing from Actor-Network Theory (ANT),  provides  valu-
able  insights  into s tudying organisat ional  pract ices  (Czarniawska & Joerges,  1996;  Lind-
berg & Czarniawska,  2006) .  This  theory does not  give a  f inal  answer as  Czarniawska 
(2004)  s ta tes  that  “Action nets  must  be the s tart ing point ,  not  the resul t  of  a  s tudy”  (p . 
783) .  Further,  she explains  i ts  explorat ive approach by descr ibing act ion nets  “as ‘empty 
concepts , ’ to  be f i l led with contents  unt i l  i t  i s  c lear  what  label  might  be put  on them” 
( ibid,  p .783) .
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Action Nets  Theory and ANT propose that  act ions connected through translat ion ,  pro-
duce;  actors ,  objects ,  and networks.  Translat ions can be interpreted in  a  dual  sense:  l in-
guis t ical ly,  as  engaging in  dialogue and explaining intent ions,  and non-l inguis t ical ly,  as 
the process  of  t ransforming one act ion into another  a t  the point  of  connect ion.  This  dual 
interpretat ion highl ights  the communicat ive and t ransformative aspects  of  t ranslat ion 
within col laborat ive and interact ive contexts .  The pr imary point  is  t ranslat ing act ions 
into one another  by coordinat ion,  e .g .  factory workers  c leaning up the machines  before  a 
new product ion of  tabletops is  an example of  connect ing the act ions.  By connect ing each 
act ion through the ent i re  act ion nets ,  the act ion net  is  es tabl ished;  the connect ions need 
to  be s tabi l ised and maintained cont inuously (Lindberg & Czarniawska,  2006) .

Act ion Nets  Theory has  a  greater  emphasis  on the act ions,  which is  def ined as  a  move-
ment  or  event  that  can be at t r ibuted to  a  social  order  in  which i t  takes  place.  I t  a lso en-
compasses  how the act ions def ine the actors  and the networks  (Czarniawska,  2004) .  Ac-
cording to  Act ion Nets  Theory,  organis ing entai ls  connect ing var ious col lect ive act ions 
by a  pat tern inst i tut ional ised within a  specif ic  t ime and space (Lindberg & Czarniawska, 
2006) .  Hereby,  actors  and objects  do not  necessar i ly  need to  be aware of  or  interact  with 
each other  to  inf luence one another  (Czarniawska,  2004) .  Addit ional ly,  actors  exis t  in 
different  s izes .  Cal lon and Latour  (1981)  do not  dis t inguish between macro-actors  ( inst i -
tut ions,  organisat ions,  social  c lasses ,  par t ies ,  and s ta tes)  and micro-actors  ( individuals , 
groups,  famil ies)  solely based on their  dimensions as  they perceive them to be equal ly 
important  (Cal lon & Latour,  1981) .

This  master ’s  thesis  explores  act ion nets  within Kvadrat  Real ly’s  organisat ion and their 
connect ions by invest igat ing how actors  and macro-actors ,  are  involved in  es tabl ishing 
and re-establ ishing the act ions.  The act  of  t ranslat ion establ ishes  meaningful  re la t ion-
ships ,  as  var ious ent i t ies ,  such as  words,  numbers ,  objects ,  and people ,  are  t ranslated 
into each other.  The focus is  to  map and descr ibe the pract ices ,  interact ions,  and rela-
t ionships  among actors  and objects ,  par t icular ly  concerning the data8

1-  and knowledge 92 

f low.  The research group aims to  obtain profound insights  into the complex organisa-
t ional  processes  by examining these dynamics (Czarniawska & Joerges,  1996) .  Through 
this  master  thesis ,  actors’ act ions are  observed to  witness  how their  work is  a  col labo-
rat ive effor t  ra ther  than an individual  experience.  This  a l lows us  to  move with them and 
between var ious points  in  an act ion net ,  gaining a  deeper  insight  into their  col lect ive 
construct ion (Czarniawska,  2004) .

8	  Data consists of raw numbers and letters gathered through various methods, typically for reference, analysis, or calcula-
tion (Oxford English Dictionary, n.d.-a)

9	  Knowledge combines information with personal understanding, allowing for well-informed judgments and effective 
action. It also involves recognizing an individual’s position or title (Oxford English Dictionary, n.d.-b).
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4.2 Pol i t ical  Process 

The Pol i t ical  Process  Theory comes from the f ie ld  of  Sience and Technology Studies 
(STS) and is  pr imari ly  developed within management  s tudies  (Kamp,  2000) .  The theory 
descr ibes  organisat ional  change processes  when implementing a  new technology (Daw-
son,  2000;  Hvid et  a l . ,  2003;  Kamp,  2000;  McLoughlin et  a l . ,  2000) .   In  change process-
es ,  mult iple  poli t ical  programs  of ten appear  through the involved actors .  Where the po-
l i t ical  program is  experienced as  a  s ta t ic  temporary agenda,  the pol i t ical  process  is  when 
these approaches are  chal lenged,  making them more dynamic and involving high levels 
of  pol i t ical  negot ia t ion,  a l l iance bui lding,  confl ic t  resolut ion and compromise among 
actors  (Koch et  a l . ,  2003;  Mcloughl in  e t  a l . ,  2000) . 

Pol i t ical  processes  focus on the actors’ goals ,  values ,  and agendas (Kamp,  2000) .  De-
pending on how these social  act ions unfold,  some competing actors’ or  groups’ different 
goals ,  interests  and preferences might  be legi t imised,  and others  might  not  (Dawson, 
2000;  Kamp,  2000) .  Dynamics of  power relat ions not  only shape the condi t ions and op-
portuni t ies  for  actors  to  par t ic ipate  in  pol i t ical  processes  but  are  a lso cont inual ly  creat-
ed,  reconstructed and s tabi l ised through pol i t ical  change processes  (Kamp,  2000) .  In  this 
master  thesis ,   the  analysis  of  the dynamics faci l i ta tes  the change ini t ia t ives  by direct ing 
which actors  to  select  and invi te  to  negot ia te .

Pol i t ical  processes  are  dr iven by;  “external  pol i t ical  act iv i t ies  and internal  organisa-
t ional  pol i t ics”  that  take place in  the “external  business  market  and the internal  his tory 
and cul ture of  an organisat ion”  (Dawson,  2000,  s .  41) .  In  this  master  thesis ,  external 
pol i t ical  act ivi ty  is  represented by the ESPR, an external  pol i t ical  market  factor  which 
the industry has  to  comply with.  The internal  dr ivers  refer  to  Kvadrat  Real ly,  as  an or-
ganisat ion,  and how i t  adapts  to  external  demands through their  business  object ives  and 
contextual  c i rcumstances.  The power s t ruggles  and negot ia t ions around these factors  are 
used to  explain the decis ions and act ions performed in  the organisat ion (Kamp,  2000) . 
However,  i t  can be t r icky to  analyse this  as  the processes  of  “bargaining and accommo-
dat ion”  are  of ten not  expl ic i t  (Dawson,  2000,  s .  40) .

Certain actors  play a  “dr iving role” in  advocat ing for  and faci l i ta t ing change,  common-
ly referred to  as  change agents  (Dawson,  2000;  Mcloughl in  e t  a l . ,  2000) .  Change can 
appear  in  the shape of  new concepts ,  that  the change agent  wishes to  implement  ( ibid) . 
Koch (2003) ,  descr ibes  “concepts  as  social ly  constructed pol i t ical  programmes that 
hold intent ions of  change”  (p .42)  and as  something that  is ;  “pract ised in  companies ,  as 
the answer to  badly  understood complex condi t ions and rapid changes”( ibid,  p .49) .  In 
the context  of  this  master  thesis ,  the  concept  l ike “sustainable  s t ra tegy” or  “CE” is  in-
t roduced to  Kvadrat  Real ly  to  make the company more “sustainable”. 
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Concepts  l ike these are  of ten not  f inal  before  being introduced to  the company but  bend 
and negot ia te  in  complex pol i t ical  processes  within the company (Koch et  a l . ,  2003) . 
Concepts  of  change can be revealed through the organisat ional  narrat ives  that  are  told 
around and within the organisat ion.  These narrat ives  contain different  knowledge per-
spect ives  and understandings,  offer ing insights  into the pol i t ical  programmes by reveal-
ing the prejudges,  l imitat ions,  and socio-pol i t ical  dynamics involved in  construct ing 
s tor ies  and val idat ing specif ic  posi t ions or  vers ions of  events .  The change agents  need to 
be pol i t ical ly  sensi t ive towards other  actors’ programs combined with a  ski l led narrator, 
to  eff ic ient ly  faci l i ta te  the change (Dawson & Buchanan,  2005) . 

In  this  master  thesis ,  pol i t ical  programmes are  used to  descr ibe the concepts  inherent 
in  the ESPR and to  ident i fy  possible  change agents .  The theory is  used when explaining 
decis ion-making but  is  less  useful  for  making clear  s t ra tegies  for  change (Mcloughl in 
e t  a l . ,  2000) .  I t  wi l l  therefore  be used as  an approach and analyt ical  tool  to  understand 
the more invisable  dynamics of  how actors’ narrat ives  and negot ia t ions inf luence the 
processes  of  change,  the motives  behind the current  act ivi t ies  and how i t  organise  and 
reorganise  the act ion network. 

4 .3  The Eclect ic ism of  Act ion Nets  Theory 
and Pol i t ical  Process  Theory

Eclect ic ism refers  to  select ing and combining elements  f rom various theories  or  ap-
proaches to  create  a  comprehensive understanding of  a  par t icular  phenomenon (Si l  & 
Katzenstein,  2010) .  In  this  master  thesis’s  context ,  the  analyt ic  eclect ic ism perspect ive 
is  based on Albert  Hirschman’s  (1970)  observat ion that  social  scient is ts  of ten rely solely 
on a  s ingle  paradigm or  l ine of  causat ion,  which can lead to  less  accurate  predict ions. 
While  paradigms are  funct ional ,  Hirschman warned that  a  narrow focus can lead to  over-
looking important  factors  and an increased r isk of  error  (Hirschman,  1970) .  Organisa-
t ions are  complex ent i t ies  inf luenced by individual  behaviour,  values ,  social  dynamics, 
cul tural  norms,  and inst i tut ional  s t ructures  (Czarniawska,  2004;  Kamp,  2000) .  There-
fore ,  eclect ic ism can be par t icular ly  beneficial  in  synthesis ing diverse  theoret ical  per-
spect ives  to  gain a  more nuanced and comprehensive understanding of  the subjects .  By 
drawing from mult iple  theories ,  researchers  can develop r icher  and more complex expla-
nat ions of  organisat ional  phenomena and enhance the pract ical  re levance of  the research 
(Si l  & Katzenstein,  2010b) .

Pol i t ical  Process  Theory is  employed with Act ion Nets  Theory to  develop a  more com-
prehensive understanding of  organisat ional  phenomena to  answer sub-quest ions one and 
two.  Here,  the aim is  to  use Act ion Nets  Theory to  analyse the network s t ructures  and 
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interact ions within and around Kvadrat  Real ly,  while  a lso emphasis ing the role  of  power 
dynamics ,  interests ,  and poli t ical  processes  in  shaping organisat ional  behaviour  and de-
cis ion-making that  inf luence these networks.  By synthesis ing insights  f rom both theories 
(see Figure 10) ,  the analysis  wil l  develop a  more nuanced understanding of  how actors 
navigate  complex networks of  power and inf luence to  achieve their  goals .

Figure 10 -  Visual ise  how the two theories ,  Act ion Nets  and Pol i t ical  Process ,  complement  each other.

4.4 Semi-st ructured interviews
Interviews can be categorised as  s t ructured,  non-direct ive,  and semi-s t ructured (Berg, 
2001) .  In  this  master  thesis ,  the  semi-s t ructured interview approach was employed to 
interview representat ives  f rom Kvadrat ,  Kvadrat  Real ly,  and Holmris .  The object ive was 
to  gain insights  into the current  organisat ional  landscape,  the industr ies  encompassing 
Kvadrat  Real ly,  and their  managerial  pract ices .  The semi-s t ructured interview format 
balances between s t ructured and completely unstructured approaches.  When construct-
ing these interviews,  two key considerat ions are  paramount:  The aims and focus of  the 
interview,  and an awareness  of  one’s  preconcept ions regarding the interviewees’ posi-

Action Nets Theory

Polit ical Process Theory
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t ions,  professional  backgrounds,  and perspect ives  on the project .  This  method is  ut i l ised 
to  gain a  comprehensive understanding of  the interviewees’ perspect ives  on the case 
and their  roles  within i t .  The quest ions posed are  designed to  capture  the interviewees’ 
viewpoints  f rom mult iple  angles ,  incorporat ing both preformulated quest ions that  are 
systematical ly  asked and the f lexibi l i ty  for  interviewers  to  deviate  f rom the scr ipt  as 
necessary (Berg,  2001) .

4 .5  Objects

It  can be diff icul t  to  navigate  the exchange of  data-  and knowledge in  col laborat ing with 
actors  with different  roles  and backgrounds.  Each individual  has  knowledge and assump-
t ions,  which natural ly  become the fundamental  understanding that  leads to  what  they 
do and bel ieve (Kuhn,  1970) .  In  a  pract ice-based research s tudy,  i t  i s  crucial  to  observe 
what  people  do and how they interact  in  their  work tasks  to  understand which act ions 
are  needed to  solve their  chal lenges (Carl i le ,  2002) .  According to  Bourdieu (1977) ,  i t 
i s  through pract ice  that  one can understand and experience the dynamics of  knowledge 
shar ing that  happens between actors .  Knowledge can be seen as  both a  barr ier  and a 
source of  innovat ion,  as  new knowledge can only appear  i f  a  mutual  understanding be-
tween the actors  is  es tabl ished (Carl i le ,  2002) .  Fol lowing objects  and their  movements 
between actors  can help expose act ivi t ies ,  connect ions,  networks and processes  (Latour, 
1987b) .  These methods have the purpose of  s tudying dynamics and act ivi t ies  across  or-
ganisat ions.  The resul ts  enclose the f lows and t ranslat ion of  things,  people  and objects 
(Vinck,  2012) .

4 .5 .1  Boundary Objects

A Boundary Object  i s  a  concept  developed by Leigh Star  (1989)   to  discuss  knowledge 
barr iers .  I t  es tabl ishes  a  shared syntax or  language for  individuals  to  represent  their 
knowledge by placing i t  between communit ies  of  pract ice .  The boundary object  pro-
vides  a  common ground for  negot ia t ion and col laborat ion that  enables  the actors  to  work 
together  without  ful ly  set t l ing each one’s  different  perspect ives  and languages (Star, 
1989) .  Through the establ ishment  of  a  shared syntax across  the boundary object ,  as  noted 
by Carl i le  (2002) ,  effectual  boundary objects  necessi ta te  a  shared syntax between actors , 
where they can work through semantic  differences by making taci t  knowledge expl ic i t . 
Nonoka (1994) ,  out l ines  this  by explaining i t  as  a  space provided for  actors  to  express 
and understand each other ’s  differences,  faci l i ta t ing the generat ion of  mutual  under-
s tanding of  knowledge (Carl i le ,  2002) .

In  the master  thesis ,  the  research group pr imari ly  ut i l ised boundary objects ,  par t icular-
ly  through forming the s t ructures  of  the actors’ understanding of  the system to ident i fy 
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specif ic  t ranslat ions and which act ions are  happening in  the t ranslat ions.  The boundary 
objects  explore  the roles  and relat ionships  of  the var ious actors  involved.  In  the analy-
ses ,  a  weight ing scheme is  used as  a  boundary object  to  faci l i ta te  negot ia t ions between 
par t ic ipants  within a  workshop.  These boundary objects  have provided valuable  insights 
into the actors’ dai ly  tasks  and the current  chal lenges within the organisat ion’s  supply 
chain.  Moreover,  they’ve served as  communicat ion tools ,  enabl ing one to  negot ia te  and 
ident i fy  the exis t ing chal lenges from each actor ’s  viewpoint .

4 .5 .2  Intermediary Objects
Intermediary Objects  play a  s ignif icant  role  across  diverse  f ie lds ,  such as  data  col lect ion, 
engineer ing pract ices ,  and analyses  of  dai ly  interact ions with actors  (Vinck,  2012) .  They 
serve as  manifestat ions of  intent ions,  work pat terns ,  and power relat ions,  funct ioning as 
tools  for  t ranslat ion.  By ut i l is ing the concept  of  intermediary objects ,  one can ident i fy 
numerous i tems that  offer  enhanced insights  into actors’ behaviours .  In  comprehending 
act ions and relat ionships ,  intermediary objects  focus on s t ructur ing the network and the 
outcomes of  act ivi t ies  and pract ices ,  including data ,  mater ia ls ,  and publ icat ions ( ibid) . 
This  approach enables  a  deeper  understanding of  re la t ionships ,  act ivi t ies ,  and pract ices 
that  may be diff icul t  to  ful ly  grasp through formal  presentat ions ( ibid) . 

In  the context  of  intermediary objects  in  the master ’s  thesis ,  “ t ranslat ion” refers  to  the 
not ion that  a  shif t  f rom intent ion to  real isat ion or  f rom one context  to  another  (e .g . ,  f rom 
a pol icy document  to  a  dataset)  entai ls  a  t ransformation (Latour,  1987b) .  This  t ransfor-
mation can lead to  the creat ion of  new possibi l i t ies .  I t  i s  crucial  to  acknowledge that 
intermediary objects  cannot  be solely reduced to  their  author ’s  or iginal  intent ion.  Once 
mater ia l ised,  these objects  introduce something novel .  Consequent ly,  the resul t ing ob-
ject  may produce outcomes that  differ  f rom the ini t ia l  intent ion through the process  of 
t ranslat ion.  Through sub-quest ions two and three,  the research group delves  into analys-
ing the impacts  of  implementing the ESPR focus areas  on exis t ing intermediary objects . 
One such object  is  the RCS 103declarat ion form.  This  form current ly  def ines  the parame-
ters  for  recyclers  to  communicate  input  waste  text i le  f ibre  specif icat ions to  product ion.

 4 .6  Observat ions (fol low the act ions)
According to  Latour  (1987) ,  the concept  of  looking at  mater ia l  objects  and fol lowing 
their  movements  among different  actors  can provide insight  into how act ivi t ies  are  per-
formed,  how actors  interact ,  and how networks and connect ions are  es tabl ished and 
re-establ ished.  This  methodology is  par t icular ly  re levant  when s tudying act ivi t ies  that 
are  not  s ta t ic  but  change over  t ime and depend on the specif ic  contexts .  These act ivi-
t ies  of ten span across  organisat ional  boundaries  involving mult iple  actors .  The resul tant 

10	  The Recycled Claim Standard (RCS) set the criteria for the third-party certification of recycled materials and chain of 
custody (Textile Exchange, 2024).
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spaces  involve the f lows and t ranslat ions of  things,  people  and objects  (Vinck,  2012) .
This  master ’s  thesis  focuses  on the movement  of  data  and knowledge concerning the 
text i le  waste  journey through var ious act ions among actors  within the supply chain of 
Kvadrat  Real ly  by ut i l is ing boundary objects  and intermediary objects  within the act ion 
nets  to  understand how the data  and knowledge are  es tabl ished and re-establ ished and 
which act ions appear  within this  t ranslat ion (Czarniawska,  2004;  Vinck,  2012) .  Both 
approaches recognise  the divers i ty  of  the social  worlds  within scient i f ic  domains by 
seeking to  develop knowledge,  objects ,  and social  s t ructures  fol lowing the act ions and 
their  interact ions. 

4 .7  Design Game
Organising col laborat ion between individuals  with var ious competencies  and interests 
can be chal lenging;  therefore ,  f rameworks are  crucial  to  support  cooperat ion (Brandt , 
2006) .  The overal l  a im of  design games is  to  help faci l i ta te  design processes  between ac-
tors  to  create  a  space for  negot ia t ion and process  development  (Brandt  & Messeter,  2004; 
Vaajakal l io  & Mattelmäki ,  2014) .  Negot ia t ion is  central  to  boundary objects  in  this  case 
a  design game,  fol lowing par t ic ipatory design,  which bui lds  on the actors’ different 
viewpoints  and ski l ls  (Vaajakal l io  & Mattelmäki ,  2014) .  Brandt  & Messeter  (2004)  argue 
that  negot ia t ing with each other  and making compromises  are  par t  of  making decis ions. 
The col laborat ion mainly occurs  in  an arranged set t ing with a  predefined s t ructure ,  rules 
and faci l i ta t ion (Vaajakal l io  & Mattelmäki ,  2014) .  By shif t ing the focus towards the de-
s ign game,  power relat ions might  not  be as  present  as  the focus on the tasks  and negot i-
a t ion within the design game (Brandt  & Messeter,  2004) .

The outcomes of  design games are  not  necessar i ly  f inal  design solut ions but  ra ther  an 
understanding of  the context  in  which the actors  are  involved and the potent ia l  within 
(Vaajakal l io  & Mattelmäki ,  2014) .  The purpose of  the design games in  the master  the-
s is  is  to  understand the current  act ion nets  surrounding Kvadrat  Real ly,  by asking the 
actors  to  map and visual ise  how knowledge and data  are  t ranslated from Kvadrat  and 
fur ther  into the supply chain.  Later,  the design game is  used to  ident i fy  which actors  are 
involved in  solving the chal lenges,  where they see the opportuni t ies  when implementing 
ESPR requirements ,  and to  ident i fy  and negot ia te  which act ions are  needed to  meet  them. 
Through the faci l i ta t ion of  design games,  mapping the fol lowing three- t ime frames can 
be possible:  the world as  i t  i s ,  the  near  future  and the speculat ive future  (Vaajakal l io  & 
Mattelmäki ,  2014) .

4 .8  Knotworking
Knott ing  or  knotworking  i s  a  method rooted in  cul tural-his torical  act iv i ty  theory (L.  S. 
Vygotsky,  Michael  Cole ,  1978)  and the theory of  expansive learning  (Engeström, 2015) . 
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Within the master  thesis ,  knot t ing serves  as  a  foundat ional  f ramework to  guide the dis-
cussion and explorat ion of  Kvadrat  Real ly’s  organisat ional  chal lenges and potent ia l  op-
portuni t ies  during the inf luence of  the ESPR. The goal  is  to  s t ra tegical ly  “ t ie”  or  “unt ie” 
meaningful  knots ,  and s t rengthen Kvadrat  Real lys’ posi t ion in  a  market  governed by 
ESPR.

The research group is  inspired by Lindberg’s  & Czarniawska’s ,  (2006)  work in;  “Knot-
t ing the act ion net ,  or  organis ing between organisat ions” .  The s tudy highl ights  that 
col laborat ions become vis ible  and change becomes achievable  through act ions within 
the network.  While  these relat ionships  are  of ten mutual ly  beneficial ,  par t ic ipants  may 
not  share  ident ical  object ives  and agendas (Bødker  e t  a l . ,  2017) .  This  a l igns with En-
geström’s (2007)  def ini t ion,  which portrays knotworks as  social  product ion where t ra-
di t ional  concepts  of  central ised control  do not  hold.   Lindberg & Czarniawska (2006) , 
fur ther  out l ine ‘knot t ing’ as  cogni t ive ,  emotional  or  mimetic  connect ions which can hap-
pen s imultaneously.  Cognit ive  connect ions  involve the exchange of  information among 
individuals ,  faci l i ta t ing an understanding of ,  for  instance,  the chain of  act ion in  the 
text i les’ journey from waste  mater ia l  a t  the recycler  to  a  new product  to  the consumer. 
This  exchange can happen through the ut i l isat ion of  boundary objects  (see sect ion 4.5.1) 
such as  pictures ,  mappings,  documents  or  other  mater ia ls .  Emotional  connect ions ,  on the 
other  hand,  are  typical ly  formed through direct  face- to-face interact ions,  ideal ly  foster-
ing loyal ty  between the actors  making them wil l ing to  connect  act ions ( ibid) .  Mimetic 
connect ions  involve individuals  observing and learning from the act ions and s tor ies 
shared by others  for  instance through boundary objects .  I t  i s  through the translat ion  of 
ones pract ices ,  that  connect ions are  made and knots  are  t ightened.  Mimetic ,  on the oth-
er  hand,  does not  a lways resul t  in  equivalence or  t ighter  connect ions.  Instead,  i t  a l lows 
s t ructures  with loose connect ions,  which can be just  as  good as  t ighter  ones.  These loose 
connect ions can be easier  to  es tabl ish as  they do not  disrupt  exis t ing s t ructures  ( ibid) .

Knotworking is  beneficial  when navigat ing act ivi t ies  vert ical ly  and horizontal ly  across 
organisat ions (Lindberg & Czarniawska,  2006) .   Change in  the act ion nets  is  made pos-
s ible  due to  the inherent ly  less  s table  and f ixed nature  of  knots ,  in  contrast  to  the more 
s table  and enduring network  (Bødker  e t  a l . ,  2017;  Kaatrakoski  & Lahikainen,  2016) .
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4.9 Participatory Infrastructuring 
This method underscores  the importance of  involving diverse  actors  such as  employees, 
organisat ions,  and pol icymakers  in  decis ion-making processes  in  the development  and 
mobil isat ion of  a  project  (Bødker  e t  a l . ,  2017) .  Infrastructure  is  a  key dr iver  for  innova-
t ion and extensive col laborat ion over  t ime and among actors  (Björgvinsson et  a l . ,  2010) . 
In  the context  of  the s tudy on par t ic ipat ion and democrat is ing innovat ion,  Björgvinsson 
et  a l .  (2010)  highl ight  the crucial  role  of  infrastructure  in  foster ing innovat ion,  which ne-
cessi ta tes  prolonged and extensive col laborat ion among numerous actors .  Design should 
be viewed as  an ongoing process  of  co-creat ion ,  involving the col lect ive interweaving 
of  people ,  objects ,  and processes  ( ibid) .  In  the context  of  this  master ’s  thesis ,  the  s tudy 
i l lustrates  these pract ices  and demonstrates  how act ion nets ,  pol i t ical  processes  and 
knotworking interplay par t ic ipatory infrastructur ing.

Bødker  e t  a l .  (2017)  note  that  design act ivi t ies  of ten receive the most  a t tent ion when 
they are  in  the front  s tage ,  such as  workshops or  cooperat ive prototyping.  Focusing on 
overlooked design act ivi t ies :  the  back s tage  act ivi t ies  and the ver t ical  and horizontal 
dimensions of  par t ic ipatory processes .  They propose f i rs t  explor ing the ver t ical  dimen-
sion by invest igat ing how the actors  engage in  interact ions across  var ious pol i t ical  and 
pract ical  contexts .  Second,  delve into the back s tage aspect  of  design,  encompassing the 
intr icate  act ivi t ies  that  occur  before ,  during,  and af ter  par t ic ipatory workshops.  Back 
s tage act ivi t ies  encompass al igning actors ,  decis ion-making,  and developing techno-
logical  platforms,  which are  crucial  but  typical ly  concealed.  And thirdly,  leverage the 
horizontal  dimension which entai ls  the micro-dynamics during workshops.  This  dimen-
sion considers  the actors’ inf luence,  how they integrate  into establ ished networks across 
organisat ions,  and how agencies  and ini t ia t ives  are  dis t r ibuted within these networks. 
According to  Bødker  e t  a l .  (2017) ,  agencies  refer  to  the capaci ty  and abi l i ty  of  individu-
als  or  groups to  act ,  make decis ions,  and inf luence within a  given context .  Specif ical ly, 
they highl ight  “relat ional  agency,”  which descr ibes  how professionals  col laborate  to 
improve their  understanding and act ions by al igning their  responses  to  problems with 
those of  others .  This  col lect ive capaci ty  grows as  people  work together,  expanding their 
understanding and opportuni t ies  for  act ion based on the s i tuat ion.

In this  master ’s  thesis ,  the  methodological  approach included a  case s tudy in  an organ-
isat ional  context  involving design act ivi t ies  a t  mult iple  levels  of  authori ty  and deci-
s ion-making,  f rom the factory workers  to  the Founder  and Director  of  Kvadrat  Real ly. 
The empir ical  knowledge was conducted through par t ic ipant  observat ion,  semi-s t ruc-
tured interviews,  and pol icy document  analysis  to  provide a  comprehensive understand-
ing of  both front  s tage and back s tage act ivi t ies .



5. Analysis 1
This analysis explores the vertical dimension by investigating how the ac-
tors engage across various actions performed among actors and their po-
l it ical programs. In these actions, data- and knowledge are inscribed into 
flows which move through material ised boundary and intermediary objects 
in the action net through the following process; developing, producing, 
sell ing, using, and disposing of Kvadrat Really’s tabletop (Vinck, 2012; Star, 
1989).  The theory of Action Nets by Barbara Czarniawska aims to organise 
the ongoing processes that take place around and within Kvadrat Really by 
tracing the dynamics of organising across actors and organisations to un-
derstand how they establish and re-establish stable action nets (Lindberg 
& Czarniawska, 2006).  Based on the translation from different actors,  the 
actions can diversify,  the actors can change and the definit ion of the issue 
differ (Lindberg & Czarniawska, 2006).  Furthermore, the theory of polit ical 
processes helps us identify the actors’  polit ical programs, polit ical nego-
tiations and how they built  al l iances. In addition how new concepts, such 
as Kvadrats Sustainabil ity Strategy, are introduced in the organisation and 
interrupt the actors’  agenda (Mcloughlin et al . ,  2000; Kamp, 2000). 

Sub-Q 1:  How do the data and knowledge f lows challenge the interactions, 
practices and relationships around and within Kvadrat Really?  
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Source:  Kvadrat  Real ly
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5.1 Empir ical  Knowledge

The empir ical  knowledge is  gathered through semi-s t ructured interviews at  Kvadrats’ 
headquarts  in  Ebel tof t  and Kvadrat  Real lys’ off ice  in  Copenhagen.  Furthermore,  the re-
search group vis i ted their  product ion faci l i ty,  Convert ,  in  Nors ,  and fol lowed the actors 
through the process  of  producing the tabletops (See Figure 11 & 12) .  Under  the observa-
t ions,  the research group interviewed the factoryworkers .

Figure 11 -  Fol lowing the actors  at  Convert .

Figure 12 -  Semi-s tructured interviews at  Kvadrat .
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5.2 Kvadrat  Real ly’s  Act ion Nets

Figure 13 -  The Act ion Nets .
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Upon visual is ing the act ion nets  in  Figure 13,  the analysis  divides  them into smaller 
act ion nets  and examines the pol i t ical  programs of  the actors ,  how the actors  bui ld  a l l i-
ances ,  and how they t ranslate  intermediary objects .

5 .2 .1  The Narrat ives  of  Kvadrat  and Real ly
When Kvadrat  invested in  the ownership of  Real ly,  Kvadrat’s  ident i ty  became par t  of 
Real ly.  This  was declared through the renaming to  Kvadrat  Real ly.  The Founder  and Di-
rector  (F&D) of  Kvadrat  Real ly  explains  that  they chose to  fusion with Kvadrat  because 
of  i ts  s t rong branding on qual i ty  and design (Appendix 2) .  Addit ional ly,  the purchaser 
s ta tes  that  af ter  the fusion,  the market  perceived Kvadrat  Real ly  in  the same way as 
Kvadrat ,  wi th  ident ical  expectat ions to  qual i ty.  (Appendix 3) . 

In  the interviews with the employees at  Kvadrat  Real ly  and Kvadrat ,  the  s ignif icance of 
the brands’ s torytel l ing was highl ighted.  Through the interviews,  i t  became clear  that 
Kvadrat  has  a  s t rong narrat ive.  In  essence,  Kvadrat’s  narrat ive is  about  innovat ion,  col-
laborat ion,  and a  deep-rooted commitment  to  qual i ty  and sustainabi l i ty.  The company’s 
abi l i ty  to  blend t radi t ion with modern design and technology has  posi t ioned i t  as  a  pi-
oneer  in  the text i le  industry,  working in  col laborat ion with ar t is ts ,  in ter ior  design and 
archi tecture  on a  global  scale  (Kvadrat ,  n .d . ) .  The s t rong narrat ive ref lects  a  pol i t ical 
program where qual i ty  and sustainabi l i ty  is  something that  is  seen as  the core  of  i ts  busi-
ness  and something that  makes Kvadrat  valuable .  Likewise,  Kvadrat  Real ly  has  a  s t rong 
narrat ive concerning the pioneering element  of  recycl ing text i le  waste  into a  valuable 
product  by designing waste  into aesthet ic  design products  in  high qual i ty  (Kvadrat  Real-
ly,  n .d . ) .  The purchaser  comments  that  Kvadrat  Real ly  is  bui l t  on a  good s tory,  which is 
used by the salespeople  when promoting the tabletops (Appendix 3) . 

From the interviews,  i t  appears  that  Kvadrat  and Kvadrat  Real ly  share  a  common nar-
rat ive regarding their  organisat ional  ident i ty.  Dawson (2000)  points  out  that  “In pol i t -
ical  processes ,  a  rat ional  narrat ive  is  constructed,  revised and modif ied over  t ime and 
sustained within the context  of  other  compet ing voices  and views”  (p .  39) .  Kvadrat ,  a 
text i le  company,  and Kvadrat  Real ly,  a  product ion and furni ture  company,  have dis t inct 
prof i les .  However,  they have bui ld  an al l iance through a  ra t ional  narrat ive that  has  suc-
cessful ly  evolved in  response to  var ious internal  and external  factors .  This  narrat ive has 
a l lowed them to sustain a  common pol i t ical  program focused on qual i ty  and sustainabi l -
i ty  (Kvadrat ,  2024a) .
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5.2.2 Kvadrat’s  Sustainabi l i ty  Strategy

Figure 14 -  Chal lenge 1

The interviews provided profound insight  into the organisat ional  cul ture ,  par t icular ly 
highl ight ing Kvadrat’s  power posi t ion.  The most  prominent  example is  the implementa-
t ion of  the concept  of  a  Sustainabi l i ty  Strategy,  and i ts  impact  on Kvadrat  Real ly’s  in-
ternal  dynamics and al l iances  (Dawson,  2000) .  Figure 14 visual ise  that  the s t ra tegy aims 
to  ensure that  the ent i re  organisat ion adheres  to  specif ic  sustainabi l i ty  requirements , 
making i t  an intermediary object ,  that  es tabl ishes  the framework and requirements  as 
non-negot iable  (see sect ion 4.5.2) .  The s t ra tegy encompasses  three pi l lars :  environmen-
tal ,  social ,  and governance.  In  the context  of  this  master ’s  thesis ,  the  environmental  pi l-
lar  is  crucial ,  compris ing two focus areas:  Decarbonisat ion and Conscious Design,  each 
with def ined sustainabi l i ty  targets .  Targets  a im to reduce CO2e emissions,  provide EPDs 
and cer t i f icat ions,  emphasise  the amount  of  recycled mater ia ls  in  products  and provide 
circular  services . 

Power relat ions shape the condi t ions and opportuni t ies  for  subsidiar ies  and t ier  1  suppl i -
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ers ,  cont inual ly  producing and reproducing pol i t ical  programs (Kamp,  2000) .  The Head 
of  Sustainabi l i ty  (HoS) and the Mater ia l  Innovat ion Lab Manager  (MIL) faci l i ta te  this  by 
educat ing employees and suppl iers  within a  change-maker  network (Appendix 4) . 

Documentat ion was not  a  pr ior i ty  unt i l  recent ly;  however,  the current  focus of  the HoS is 
gather ing documentat ion from t ier  1  suppl iers  and subsidiar ies  to  calculate  their  Scope 
3.  This  data-gather ing process  is  chal lenging,  with Kvadrat  Real ly  and Convert  being 
no except ions (Appendix 4) .  The chal lenge ident i f ied from the interview with the HoS 
was the diff icul ty  of  get t ing al l  the  important  data  f rom the product ion faci l i ty  Convert , 
which they need to  make their  scope 3 calculat ion (Appendix 4) .  Furthermore,  a  par t  of 
being Kvadrats’ t ier  1  suppl ier  is  the need to  l ive up to  their  Code of  Conduct  (CoC) 
which s ta tes :  “The business  partner  should be aware of  the origin of  the raw materials 
and components  used….Business  partners  are expected to  exercise  appropriate  due di l-
igence in  their  supply  chain and work with their  suppl iers  and subcontractors  to  ensure 
that  they also conduct  their  operat ions in  l ine with the principles  of  this  Code of  Con-
duct” (Kvadrat ,  2024b) . 

5.2.3 Internal  Recycled Mater ia ls

Figure 15 -  Chal lenge 2
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The s t ra tegy,  visual ised in  Figure 15,  Kvadrat  focuses  on Conscious Design,  where re-
cycl ing is  included to  reduce waste  (Kvadrat ,  2024) .  Kvadrat’s  CEO wri tes  in  the Sus-
ta inabi l i ty  Strategy Report  f rom 2022 that :  “Really  transformed 300 tons of  text i le  waste 
into high-qual i ty  tabletops.  And al l  Kvadrat  brands incorporated the Kvadrat  Conscious 
Design Principles  into their  speci f ic  design roadmaps”  (Kvadrat ,  2023) .  Kvadrat  has 
made a  narrat ive of  Kvadrat  Real ly,  that  i t  i s  a  successful  example of  recycl ing text i le 
waste  by upcycl ing cut-offs  f rom Kvadrat’s  product ion and text i le  waste  f rom their  cus-
tomers  ( ibid)  (Appendix 2;3) .

However,  this  ini t ia t ive is  not  without  i ts  chal lenges.  The R&D Manager,  responsible  for 
the development  and technical  propert ies  of  the tabletops,  points  out  that  using text i le 
waste  in  tabletops is  impract ical  due to  i ts  propert ies .  Despi te  this ,  he  acknowledges the 
s ignif icant  global  issue of  text i le  waste  and i ts  potent ia l  interest  to  include and develop 
a  high-qual i ty  product  with text i le  waste .  He fur ther  notes  that  some f ibres  possess  bet-
ter  propert ies  than others ,  making them more sui table  for  this  appl icat ion (Appendix 1) . 
The wool  cut-off  f rom Kvadrat  lowers  the qual i ty  and makes the tabletop’s  core  sof ter 
than using cot ton,  on account  of  that  the wool  input  is  only used in  a  small  amount  mixed 
with cot ton in  a  composi t ion of  15%  wool ,  85% cot ton,  as  the base colour  used in  the 
cot ton cream colour  (Appendix 3) .  The F&D explains  that  the product’s  s t rength increas-
es  with the amount  of  cot ton used.  However,  they recognise  that  pure cot ton is  a t t ract ive, 
as  this  is  the main input  for  f ibre- to-f ibre  recycl ing (Hedrich et  a l . ,  2022)  (Appendix 2) . 
Consequent ly,  Kvadrat  Real ly  has  designed the tabletop to  be both robust  and composed 
of  mixed mater ia ls .  Nonetheless ,  i t  i s  required to  contain a  minimum of  60% cot ton and 
a  maximum of  1% elastane. 

These requirements  do not  speak to  Kvadrat’s  advantages.  In  2022 Kvadrat  purchased 
3 tons of  cot ton f ibres  and text i les  compared with 1607 tons of  wool  (Kvadrat ,  2023) . 
The fact  that  Kvadrat  Real ly  is  not  seen as  an integrated par t  of  Kvadrats’ mater ia l  jour-
ney makes i t  chal lenging to  create  a  c losed-loop system of  the mater ia ls .  Addit ional ly, 
Kvadrat’s  text i les  are  of  very high qual i ty.  By adding the wool  cut-offs  into Kvadrat 
Real ly’s  tabletop,  they are  downcycl ing the f ibres .  In  this  s i tuat ion,  Kvadrat  has  decided 
to  compromise the high qual i ty  and sustainabi l i ty  for  a  good CE story by using Kvadrat 
Real ly’s  narrat ive of  recycl ing text i les  into a  new and valuable  product . 
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5.2.4 Data  Requirements  Across  Industr ies

Figure 16 -  Chal lenge 3

Figure 16 demonstrates  how the purchaser  and planner  in  Convert ,  Kvadrat  Real ly’s 
manufactory order  the rest  of  the text i le  waste  f rom the recycler.  When the text i le  enters 
the Recycler  i t  i s  seen as  waste  (Appendix 1) .  The text i le  waste  goes through a  process 
of  tear ing,  shredding and mil l ing processes .  Afterwards,  the recycler  f i l ls  out  the RCS 
declarat ion before  i t  arr ives  a t  Convert .  As Kvadrat  Real ly’s  product ion scaled,  the ma-
ter ia l  amount  needed meant  they had to  change from ordering text i le  waste  f rom laundry 
services  to  recyclers  because they could del iver  the amount ,  reasonably mater ia l  com-
posi t ion,  inform if  i t  i s  pre-  or  post-consumer text i le  waste  and divide i t  in to  colours 
bet ter  (Appendix 3;4) .  This  t ransformation gave new chal lenges in  a  lack of  qual i ty  data 
as  the recyclers  are  not  used to  having these quest ions asked of  their  other  customers 
(Appendix 1) .

The F&D and the R&D Manager  know that  even though the recycler  f i l ls  out  the RCS 
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declarat ion,  the documentat ion and mater ia l  can have some uncertaint ies .  The F&D ex-
presses  in  an interview that  i t  should be noted that  the recycl ing industry operates  in 
a  ra ther  unregulated manner,  akin to  the Wild West ,  where people  of ten lack complete 
control  and knowledge,  with the pr imary focus being on prof i t  (Appendix 2) .  In  another 
interview,  the R&D Manager  confirms this  by saying that  i t  i s  not  everything the recycler 
can or  wil l  te l l  their  customers  (Appendix 5) .  However,  the actors  a t  Kvadrat  Real ly, 
s ta te  that  they have a  c lose and t rustful  par tnership with the recycler  and that  they only 
work with suppl iers  f rom the EU (Appendix 2) .  By that ,  they bel ive that  the suppl iers 
must  l ive up to  cer ta in  s tandards.

5.2.5 RCS Declaration to Document the Input Material

Figure 17 -  Chal lenge 4

Figure 17 visual ise  how Kvadrat  Real ly  ut i l ises  recycl ing par tners  due to  i ts  advanced 
machinery,  the capaci ty  of  mater ia ls  and concerning separat ion of  Convert’s  different 
types of  input  mater ia ls .  The recycler  employs machines  to  mil l  and shred text i les  and 
remove most  of  the dust ,  ensuring that  the mil led text i le  output  meets  Real ly’s  s t r ingent 
requirement  concerning a  maximum of  6-8% of  dust .  The other  requirement  is  the com-
posi t ion,  which s t ipulates  a t  least  60% cot ton and a  maximum of  1% elastane,  as  wel l  as 
dis t inguishing between post-  and pre-consumer text i les .

One s ignif icant  chal lenge is  that  the recyclers  do not  know the composi t ion of  the tex-
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t i le  waste  by 100 percentage and cannot  tes t  every batch of  mil led text i les .  Despi te  this 
l imitat ion,  recyclers  can produce a  more homogeneous mater ia l  by mil l ing and mixing 
the text i les  (Appendix 5;2) .

A homogeneous mater ia l  mix is  crucial  for  Kvadrat  Real ly,  as  inconsis tency would resul t 
in  products  with an undesirable ,  uneven appearance.  As the founder  expressed,  Kvadrat 
Real ly  needs a  suppl ier  who can mix mater ia ls  properly;  otherwise,  the mats  wil l  resem-
ble  a  patchwork landscape (Appendix 2) .

5 .2 .6  Substances of  Concern

Figure 18 -  Chal lenge 5

REACH has f lagged melamine as  a  substance to  be used spar ingly,  present ing a  chal lenge 
as  customers  become more cr i t ical  of  i ts  usage (Appendix 2) .  Addit ional ly,  Kvadrat  Re-
al ly  a ims to  enter  the US market ,  but  as  seen in  Figure 18 the country requires  greater 
t ransparency regarding the substances used in  mater ia ls  and product ion processes ,  as 
wel l  as  specif ic  f lammabil i ty  tes ts .  One chal lenging element  is  the melamine surface,  as 
the US market  has  s t r ic t  requirements  for  formaldehyde 11 use  in  melamine.  This  has  led 
to  instances  where melamine has  near ly  fa i led or  fa i led to  meet  these s tandards (Appen-
dix 2) . 

To prevent  the inclusion of  substances of  concern,  the text i le  waste  used in  the tabletops 
must  not  come from outdoor,  UV, or  f i re-retardant  text i les  (Bour  e t  a l . ,  2023) .  However, 
the current  data  f rom recyclers  does not  specify the categories  of  text i les  used,  forcing 
Kvadrat  Real ly  to  re ly  on the recyclers’ assurances.  Addit ional ly,  there  is  no exis t ing 
system for  accurately tes t ing large amounts  of  text i le  waste ,  making i t  d i ff icul t  to  con-
trol  the chemical  substances in  the tabletops (Appendix 2;5) .  At  this  point ,  Kvadrat  Real-
ly  does not  have comprehensive knowledge of  the chemical  composi t ion of  a l l  produced 
tabletops.  However,  they annual ly  do the VOC test  for  substances.  The F&D ensures  that 
the tes t  resul ts  are  consis tent ly  very low (Appendix 2) . 

11	  Formaldehyde is a colourless, highly toxic, and flammable gas used in producing fertiliser, paper, plywood, and some 
resins. Exposure can irritate the skin, throat, lungs, and eyes, and repeated exposure may lead to cancer (The National Institute for 
Occupational Safety and Health, 2019).
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5.2.7 Who is  Responsible?

Figure 19 -  Chal lenge 6

As addressed in  sect ion 5.4.2,  Kvadrat’s  Sustainabi l i ty  Strategy shapes the condi t ions 
and opportuni t ies  for  Real ly  and Convert .  Par t  of  the s t ra tegy is  a  requirement  to  adhere 
to  i ts  CoC (Appendix 4) .  The HoS in Kvadrat  highl ights  that  most  of  the responsibi l i ty 
regarding supplying the information needed is  located at  the text i le  purchaser.  As i l-
lustrated in  Figure 19,  the purchaser,  in  contrast  to  Kvadrat  Real ly,  expresses  that  each 
suppl ier  in  the chain are  responsible  for  this  information.  Regarding the input  mater ia l 
this  is  merly adressed by having the recycler  s ign the CoC. This  document  do not  con-
sis t  of  specif ic  data ,  but  ra ther  broad promisses  that  they need to  l ive up to .  I f  their  is 
ident i f ied a  lack in  the product ion due to  the input  mater ia l ,  i t  can be t r icky to  hold the 
suppl ier  accountable ,  i f  Kvadrat  Real ly  has  not  been t ransparent  in  which requirements 
and documentat ions they need from them recyclers .  The manufacturer,  Kvadrat  Real ly, 
wil l  a l lways be responsible  for  the products  they put  on he market  including product  data 
t ransparency through the supply chain.

The HoS is  a  change agent ,  by pushing the implementat ion of  the s t ra tegy.  A par t  of  her 
pol i t ical  program is  to  shif t  the re levant  actors  towards greater  understanding and t rans-
parency of  responsibi l i t ies .  The HoS stresses  the importance of  onboarding suppl iers  and 
educat ing them on working with Kvadrat’s  products ,  cer t i f icat ions,  and data-gather ing 
processes  (Appendix 4) .



58

5.2.8 Convert  Produce for  other  Companies

Figure 20 -  Chal lenge 7

Convert  special ises  in  the product ion of  manufactured goods for  var ious companies , 
employing a  uniform manufactur ing process  that  accommodates  diverse  mater ia ls ,  in-
cluding seaweed and wood.  Figure 20 visual ises  that  present ly,  a l l  mater ia ls  produced by 
Convert  are  processed through the same machinery,  which has  led to  a  decl ine in  qual i ty 
for  the text i le  waste  input .  The exis t ing equipment  is  unable  to  manage the wide range 
of  mater ia ls  while  s imultaneously adhering to  the requis i te  qual i ty  s tandards for  text i le 
waste  f ibres  (Appendix 1;2) .

5 .2 .9  B2B Customers’ Demands

Figure 21 -  Chal lenge 8

The main input  mater ia l  is  c lass i f ied as  text i le  waste ,  produced without  water  usage,  re-
sul t ing in  a  carbon footpr int  of  13,4 kg.  Pr.  sqm, which is  a  30% saving compaired tom a 
convent ional  MDF tabletop (Kvadrat ,  n .d . -b) .  The lower CO2e emission creates  a  s t ron-

7

! 8
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ger  posi t ion for  Kvadrat  Real ly  in  the furni ture  market  as  this  is  a  crucial  navigat ion 
tool  for  customers  when deciding between tabletops.  The furni ture  industry has  a  s t rong 
posi t ion on the agenda for  what  to  pr ior i t ise ,  as  the low CO2e calculat ion becomes more 
important  than f inding al ternat ives  to  composi te  mater ia l .  The t rade-off  l ies  within the 
balance between keeping the low CO2e emission while  using as  much text i le  waste  in 
the tabletop as  possible ,  as  this  wil l  be good for  the s torytel l ing of  turning text i le  waste 
into a  resource but  more problematic  in  terms of  the total  calculat ion of  the product ion 
process .

The SD has not iced that  people  are  very enthusiast ic  about  Kvadrat  Real ly’s  narrat ive, 
of  promoting sustainabi l i ty  through the use of  waste  text i le  mater ia ls  that  would oth-
erwise be burned.  He points  out  that  customers  appreciate  the product  for  i ts  looks and 
increased sustainabi l i ty.  However,  he notes  that  the pr ice  of  the tabletop is  one of  Kvad-
rat  Real ly’s  chal lenges in  the furni ture  market  (Appendix 2) .  The Development  Manager 
(DM) at  Holmris  which in  Figure 21 and this  case represents  the customer,  s t resses  that 
the Kvadrat  Real ly  tabletops are  20% more expensive than Holmris’ most  expensive l i -
noleum tabletop (Appendix 7) . 

The SD fur ther  highl ights  the s ignif icance of  cer t i f icat ions for  the tabletop.  Cert i f ica-
t ions are  boundary objects  which play a  crucial  role  for  customers ,  serving as  a  safe-
guard against  greenwashing and to  compare and negot ia te  which product  to  purchase. 
The cer t i f icat ions put  Kvadrat  Real ly  in  a  powerful  posi t ion in  the market .  The F&D 
points  out  that  many,  including furni ture  manufacturers ,  have a  l imited understanding of 
sustainabi l i ty  and rely pr imari ly  on EPDs and recycl ing labels  without  conduct ing fur-
ther  invest igat ion (Appendix 2) .

Regarding aesthet ics ,  the SD mentions that  customers  need to  get  more used to  the dif-
ferent  looks of  recycled products .  One of  Kvadrat  Real ly’s  major  B2B customers ,  Holm-
ris ,  is  ful ly  commit ted to  the tabletop and the recycled surface (Appendix 2) .  In  addi-
t ion to  their  commitment ,  the DM at  Holmris  expresses  that  Real ly  needs to  improve i ts 
processes  to  ensure that  products  are  thoroughly completed before  being released to  the 
market .  Hereby,  he recommends establ ishing a  c lear  l imit  on the number of  permissible 
errors  (Appendix 7) .
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5.2.10 Take-back system

Figure 22 -  Chal lenge 9

In  the 2023 Sustainabi l i ty  Strategy report  f rom Kvadrat ,  they emphasise  the importance 
of  minimising the use of  virgin mater ia ls  through the launch of  a  customer text i le  take-
back concept  in  par tnership with Kvadrat  Real ly  (Kvadrat ,  2023) .  The report  s ta tes  that 
Kvadrat  Real ly  is  the pioneer  among brands in  providing circular  services .  Whenever  a 
Real ly  product  reaches the end of  i ts  l i fe ,  customers  have the opt ion to  re turn i t  to  the 
company and receive reimbursement  based on the composi t ion of  the returned mater ia l . 
The team at  Real ly  takes  the responsibi l i ty  of  shredding the old product  and repurpos-
ing i t  in to  a  new one ( ibid) .  The HoS has set  ambit ious targets  for  c i rcular i ty,  which 
include the development  of  new business  models  (Appendix 4) .  The F&D stresses  that 
the take-back system is  not  set t led yet  as  there  needs to  be developed a  model  which is 
economical ly  sustainable  as  wel l  (Appendix 2) .  While  Kvadrat  promotes  in  the Strategy 
the take-back system, Kvadrat  Real ly  ra ther  want  to  focus on developing long-last ing 
qual i ty  products  (Kvadrat ,  2023)  (Appendix 2;5) . 

As visual ised in  Figure 22,  one of  the chal lenges with establ ishing a  take-back system 
is  that  Kvadrat  Real ly  pr imari ly  sel ls  to  B2B customers ,  such as  Holmris ,  and therefore 
is  not  in  direct  contact  with the end user.  However,  the company is  wil l ing to  accept  and 
recycle  tabletops i f  contacted by someone with a  large number to  re turn (Appendix 2) .

! 9
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Another  chal lenge is  the diff icul ty  of  offer ing a  take-back system in the US,  where 
Kvadrat  Real ly  does not  have a  manufacturer  to  recycle  the tables .  This  was highl ighted 
by the experience of  the sales  platform Vitra ,  which found i t  chal lenging that  Kvadrat 
Real ly  could not  offer  recycl ing of  the tabletops in  the US (Appendix 2;6) .

5 .3  Sub-conclusion
The analysis  reveals  the current  chal lenges involved with Kvadrat  Real ly,  which are  sum-
marised in  Figure 23.  Visual is ing the process  f rom text i le  waste  to  disposal  highl ights 
how the parent  company,  Kvadrat ,  implements  pol ic ies  through intermediary objects  l ike 
the CoC, impact ing t ier  1  suppl iers .  The far-reaching inf luence of  Kvadrat’s  Sustainabi l-
i ty  Strategy,  with i ts  r igorous environmental  targets  and emphasis  on Conscious Design, 
is  evident  in  Kvadrat  Real ly’s  operat ions and par tnerships .  However,  pers is tent  chal-
lenges such as  decentral ised data ,  text i le  waste  recycl ing diff icul t ies ,  and qual i ty  control 
issues  cont inue to  be addressed.  Addit ional ly,  the recycl ing industry’s  lack of  s t r ingent 
data  requirements  and the chal lenge of  ensuring consis tent  mater ia l  composi t ion pose 
s ignif icant  obstacles .  Final ly,  the take-back system and i ts  a l ignment  with sustainabi l i ty 
goals  present  fur ther  hurdles ,  especial ly  in  managing customer returns  and recycl ing lo-
gis t ics  and the use of  mater ia ls  with toxic  substances,  such as  melamine.  Despi te  these 
chal lenges,  Kvadrat  Real ly  cont inues to  navigate  i ts  sustainabi l i ty  journey,  s t r iving to 
balance qual i ty,  environmental  impact ,  and economic viabi l i ty.

Figure 23 -  Table  of  ident i f ied chal lenges at  Kvadrat  Real ly



6. Analysis 2
In this analysis,  the vert ical dimension wil l  also be examined in detail .  Fur-
thermore,  the analysis investigates ESPR with the identif ied challenges 
from analysis 1 ,  highlighting the ones which encompass the concepts of CE 
and transparency,  trust and traceabil i ty (European Commission, 2023) .  This 
Chapter explores the implications of these concepts for Kvadrat Really,  fo-
cusing on polit ical negotiations,  al l iance formation,  confl ict resolution,  and 
compromises among actors.  The research group wil l  investigate the context 
of the existing action nets and how this might affect the identif ied chal-
lenges from Chapter 5.  Furthermore, the action net is used to visualise and 
understand the challenges and opportunit ies within and through the supply 
chain of Kvadrat Really to navigate the strategies needed for meeting the 
ESPR requirements by understanding the involved actors’  power posit ions 
and who has the “driving roles” for acting upon the strategies toward imple-
menting the concept,  ESPR. 

SUB-Q 2:  How might ESPR cult ivate the challenges and opportunit ies that 
already exist within and around Kvadrat Really? 
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Source:  Kvadrat  Real ly
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6.1 Empir ical  Knowledge
To gain insight  into the current  s ta te  of  the ESPR and i ts  regulatory requirements ,  the 
research group conducted extensive research,  delving into grey l i terature  such as  Com-
mission proposals ,  webinars ,  and reports  f rom various s takeholders  (see sect ion 2.2) .
To understand how the ESPR focus areas  wil l  affect  Kvadrat  Real ly,  the research group 
conducted semi-s t ructured interviews with the R&D Manager,  the F&D and the SD with 
quest ions developed based on the focus areas  i l lustrated in  Figure 24.  Here i t  demon-
strates  the interviews conducted through a  design game i l lustrat ing the network by which 
Kvadrat  Real ly  is  inf luenced.  The visual isat ion is  used to  navigate  the ESPR’s effects 
on the exis t ing act ion nets .

Figure 24 -  Interview through a visual isat ion of  the Act ion Nets
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6.2 ESPR Focus Areas
CE is  a  core  concept  of  ESPR’s pol i t ical  program, which is  bui l t  on the idea of  improving 
the environmental  sustainabi l i ty  of  products  by set t ing requirements  that  products  need 
to  fulf i l  to  be placed on the EU internal  market  (European Commission,  2023) .  The re-
quirements  a im to be used as  a  basis  for  improving the product  aspects  (European Com-
mission,  2022) .  To reach this  goal  the ESPR focus on gaining more t ransparency in  the 
supply chain,  t rust  in  the col laborat ion between actors  within and t raceabi l i ty  through 
fol lowing the mater ia ls  journeys (European Parlement  and of  the Counci l ,  2022) .  Even 
though the requirements  are  not  ful ly  e laborated yet ,  however,  they wil l  concern the fol-
lowing areas:

Figure 25 -  Overview of  ESPR requirements  (European Commission,  2024) . 
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6.3 How ESPR Focus Areas  Affect  Kvadrat 
Real ly’s  Act ion Nets
From the ident i f ied chal lenges in  the f i rs t  analysis ,  the  theme of  data  and knowledge 
plays a  crucial  role .  This  current  chal lenge of  lack of  knowledge on the qual i ty  of  the 
tabletop in  the product ion process  wil l  fur ther  be chal lenging in  meet ing the focus areas 
of  ESPR as  data  and knowledge through the supply chain wil l  become essent ia l  in  the 
coming years  (Chal lenge 3 & 4) . 

The disagreement  of  the purchaser ’s  role  and responsibi l i t ies  creates  confl ic t  in  develop-
ing and pushing for  the required data  f rom the recyclers ,  as  this  actor  needs to  understand 
and agree with the requirements  of  negot ia t ing.  The requirements  of  more t ransparency 
and knowledge about  the mater ia l  journey are  chal lenging to  l ive up to  i f  the purchaser 
disagrees  with their  role  as  a  communicator  of  these requirements  down through the sup-
ply chain (Chal lenge 6) .  This  wil l  inf luence the actors  and their  pol i t ical  process ,  which 
helps  descr ibe organisat ional  change processes  (Dawson,  2000;  Hvid et  a l . ,  2003;  Kamp, 
2000;  McLoughlin et  a l . ,  2000) .  In  this  case s tudy,  the change processes  are  dr iven by 
ESPR act ivi t ies  in  the European market  and the internal  his tory and cul ture  of  Kvadrat 
Real ly  (Dawson,  2000;  European Commission,  2024)  (Appendix 2;4) .  The Act ion Nets 
affected by ESPR requirements  are  visual ised in  Figure 26:
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Figure 26 -  Visual isat ion of  the Act ion Nets  wi th  ESPR.
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Figure 26 -  Visual isat ion of  the Act ion Nets  wi th  ESPR.
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To understand the power of  the ESPR in context  to  Kvadrat  Real ly,  this  analysis  wil l 
descr ibe how each Focus Area affects  the Act ion nets  by zooming in  on the t ranslat ions 
appearing where the chal lenges and opportuni t ies  have been ident i f ied.

6 .3 .1  Product  Durabi l i ty  and Rel iabi l i ty

Figure 27 -  Chal lenges and opportuni t ies  in  FA1. 

The outer  layers  of  the tabletops are  coated with a  melamine surface,  enhancing the 
product’s  durabi l i ty.  However,  f rom a CE perspect ive,  this  poses  a  chal lenge to  recy-
clabi l i ty,  as  the melamine must  be removed from the text i le  f ibres  to  enable  reuse in  pro-
duct ion.  Current ly,  the melamine surface represents  the best  opt ion for  Kvadrat  Real ly 
to  maintain the aesthet ic  appearance of  visual  text i le  f ibres  on the surface while  ensur-
ing a  long-last ing product .  According to  the ESPR, durabi l i ty  should be pr ior i t ised over 
recycl ing (European Commission,  2024) .  Consequent ly,  the research group recommends 
fur ther  explorat ion into design for  durabi l i ty by reconsider ing the separat ion of  mater ia l 
components  f rom the outset .  Addit ional ly,  product-service systems,  such as  the one men-
t ioned in  sect ion 2.2.4 of  Holmris ,  which involves  passing used furni ture  to  inst i tut ions 
in  need of  funct ional  but  not  necessar i ly  new tables ,  warrant  fur ther  invest igat ion.

6 .3 .2  Product  Reusabi l i ty  

For Kvadrat  Real ly  to  include more reusabi l i ty  of  their  tabletops a  scalable  service sys-
tem is  needed.  One thing is  the product  par ts’ reusabi l i ty  another  is  the logis t ic  need for 
taking back the tabletops for  this  purpose,  as  visual ised in  Figure 28.  The quest ion is  i f 
this  is  something that  needs to  be solved internal ly  in  the organisat ion or  i f  col laborat ion 
with actors  in  the supply chain is  preferred (see sect ion 7.1.1) .

Figure 28 -  Chal lenges and opportuni t ies  in  FA2.

formaldehyde
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6.3.3 Product  Upgradabi l i ty,  Reparabi l i ty,  Mainte-
nance and Refurbishment 

Figure 29 -  Chal lenges and opportuni t ies  in  FA3.

The product  must  be designed for  upgradabi l i ty,  a l lowing for  repairs  or  enhancements  i f 
i t  fa i ls  or  is  damaged.  This  requirement  is  possible  as  the melamine surface can be re-
moved and exchanged with a  new one (Appendix 5) .  However,  the current  chal lenge l ies 
within the t ime i t  wi l l  take to  perform the upgrade,  as  the R&D Manager  bel ieves  that 
most  customers  prefer  a  new tabletop ( ibid) .  The DM from Holmris  thinks changing the 
melamine surface is  too complicated and expensive due to  the mechanical  processes ,  and 
many things can go wrong (Appendix 7) . 

The interview with the SD mentioned how customers  ask for  more f lexibi l i ty  in  repa-
rat ion services ,  e .g .  a  scratch or  fa i lure  on the surface.  As visual ised in  Figure 29,  the 
Kvadrat  Real ly  is  current ly  looking into the possibi l i ty  of  f luent  melamine which could 
repair  more minor  damages and prevent  the need for  a  whole new surface or  a  new ta-
bletop (Appendix 2;5) .  The focus on f inding a  solut ion for  more minor  scratches speaks 
to  the previously mentioned t ime issue where the R&D Manager  said i t  i s  possible  to 
change the top of  the tabletop.  However,  the t ime i t  wi l l  take means that  most  customers 
wil l  ask for  a  completely new table  instead (Appendix 5) .

This  negot ia t ion between the customers  and the sales  team is  affect ing the focus of  re-
pairabi l i ty  solut ions.  Even though one solut ion already exis ts ,  the  organisat ion needs 
to  look into solut ions that  bet ter  sui t  their  customers .  Change agency is  determined by 
one’s  normative values  and at t i tudes (Somekh & Thaler,  1997) .  In  this  case;  t ime is  a 
value for  customers ,  which this  solut ion demonstrates .  A chal lenge in  adopt ing more 
repairabi l i ty  services  is  that  this  funct ion has  not  been incorporated from the ini t ia l  de-
s ign phase,  making i t  more diff icul t  to  develop a  solut ion that  can be integrated into the 
product .  (Appendix 1) .



70

6.3.4 The Presence of Substances of Concern in Products

Figure 30 -  Chal lenges and opportuni t ies  in  FA4.

A key focus within ESPR and the mater ia l  information required is  the focus on more 
t ransparency in  the presence of  SoC as  wel l  as  the more s t r ic t  requirements  when enter-
ing the US market  (Chal lenge 5) .  The F&D explains  how the recycl ing industry works 
l ike “Cowboys and Indians”  (see sect ion 5.4.4)  (Appendix 2) .  The Key Account  Manager 
a t  NewRetex has  a  s imilar  descr ipt ion,  referr ing to  the industry as  “a mafia” (Appendix 
8) .  In  the t ransi t ion toward more CE,  a  main chal lenge wil l  be the t ransi t ioning per iod, 
as  the text i les  produced for  the las t  ten years  have not  met  the exact  requirements  in 
terms of  chemical  usage (Appendix 5) .  As visual ised in  Figure 30,  Convert  current ly  de-
mands the recycler  for  the RCS declarat ion to  document  the input  mater ia l .  Besides  the 
exis t ing chal lenges,  this  s tandard does not  s ta te  anything about  the chemical  usage or 
content  within the text i les . 

6 .3 .5  Product  Energy and Resource Eff ic iency

Kvadrat  Real ly  exclusively uses  100% renewable energy in  i ts  product ion processes ,  as 
documented by green energy cer t i f icat ions s tamped by Rambøll  (Kvadrat ,  n .d . -b) .  Given 
that  the input  mater ia ls  for  their  products  consis t  ent i re ly  of  waste  text i les ,  the organi-
sat ion has  achieved a  prominent  posi t ion in  terms of  resource eff ic iency. 
 

Figure 31 -  Chal lenges and opportuni t ies  in  FA5.
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6.3.6 Recycled Content  in  Products

From the interview with the R&D Manager  recyclabi l i ty  opportuni t ies  is  s ta ted in  the 
t ranslat ion of  text i le  waste  into tabletops,  which creates  the opportuni ty  to  meet  the re-
quirements  of  the ESPR in terms of  recyclabi l i ty  as  an integrated par t  of  their  business 
model  (Appendix 1) .

Figure 32 -  Chal lenges and opportuni t ies  in  FA6.

The tabletop cut-offs  f rom the air- layed product ion s tep can be recycled direct ly  into 
the machine again,  which means less  resource use and more value gained from the pro-
duct ion.  According to  the R&D Manager,  the processes  are  developed to  recycl ing the 
cut-offs  repeatedly (Appendix 5) .  Having said that ,  Figure 32 visual ise  that  the system 
for  recycl ing the tabletops has  not  been implemented into the product ion system yet ,  this 
would need a  broader  col laborat ion with their  customer Holmris ,  as  they already have 
developed take-back service systems in  larger  amounts  which would be required (Appen-
dix 7) .  From the interviews,  i t  i s  c lear  that  the lack of  knowledge concerning how the 
infrastructure  should work to  recycle  a t  a  larger  scale  while  meet ing the requirements  of 
more mater ia l  knowledge is  chal lenging. 

The binder  used in  the tabletop lowers  the product’s  CO2 emissions but  makes i t  d i ff i -
cul t  to  recycle  when mixed with text i le  f ibres  (see sect ion 6.3.8) .  According to  the F&D, 
their  ref lect ions on this  mat ter  are  ra ther  pragmatic ,  as  this  is  how the industry looks 
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current ly,  and as  long as  there  are  no bet ter  solut ions for  binders ,  they wil l  s t ick to  this 
(Appendix 2) .

The lef tover  yarns  f rom Kvadrats’ product ion,  which are  recycled in  Kvadrat  Real lys’ ta-
bletops,  speak to  the ESPR focus areas  of  recycl ing and circulat ing mater ia ls .  The chal-
lenge is  that  the main mater ia l  used at  Kvadrat  is  wool ,  i t  i s  only a  small  amount  which 
can be circulated into the tabletops as  they need a  minimum of  60% cot ton.  The fact  that 
Kvadrat  Real ly  is  not  seen as  an integrated par t  of  Kvadrats’ mater ia l  journey makes i t 
chal lenging to  create  a  c losed-loop system of  the mater ia ls  which has  the consequence 
of  Kvadrat  Real ly  needing to  look in  the direct ion of  recyclers  to  provide the qual i t ies 
needed (CHALLENGE 2) .

6 .3 .7  Product  Remanufactur ing and Recycl ing

Figure 33 -  Chal lenges and opportuni t ies  in  FA7.

The F&D highl ights  the importance of  implementing more circular  business  models 
across  Kvadrat  and Kvadrat  Real ly,  where the Financial  Department  has  a  crucial  role  in 
taking par t  in  and navigat ing the opportuni t ies  within the innovat ing environment  (Ap-
pendix 2) .  The Financial  Department  becomes a  crucial  e lement  for  negot ia t ing a  more 
circular  economy as  the industry is  bui l t  upon an economic evaluat ion of  s t ra tegies  to 
def ine i f  they make sense in  environmental  and branding aspects .  This  gives  the f inancial 
department  a  posi t ion of  agency as  they calculate  i f  i t  i s  economical ly  feasible  to  change 
the system into a  c i rcular  one.  Another  aspect  is  valuing data  and knowledge col lect ion 
more consis tent ly,  as  this  is  current ly  lacking.  As the ESPR requirements  are  being set-
t led in  the coming years ,  a  focus on more data  wil l  be required.  According to  the R&D 
Manager,  this  wil l  be essent ia l  in  pushing the motivat ion toward valuing the data-col-
lect ing process  (Appendix 5) . 
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6.3.8 Products’ Carbon and Environmental  Footpr int

As mentioned in  the f i rs t  analysis  (5 .4 .9)  customers  increasingly pr ior i t ise  a  lower CO2e 
emission when select ing tabletops.  The furni ture  industry plays an important  role  in 
c lar i fying potent ia l  t rade-offs  by pr ior i t is ing low CO2e emissions above recycl ing.  In 
the case of  Kvadrat  Real ly  adding a  bio-binder  makes the tabletop a  composi te  mater ia l 
which can be more chal lenging to  recycle  in  an open-loop system.

6 .3 .9  Products’ Expected Generat ion of  Waste  Mater ia ls

Before producing the f inal  tabletops,  the s tep involves  making fel ted mats ,  which as 
e laborated in  sect ion 6.3.6,  can be direct ly  recycled back into the machinery,  resul t ing 
in  minimal  waste .  The main source of  waste  in  the organisat ion’s  product ion process  is 
dust  f rom the text i le  f ibres ,  which accounts  for  about  10-15% of  the total  product ion 
(Appendix 1) .

Figure 34 -  Chal lenges and opportuni t ies  in  FA9.
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6.3.10 Avai lable  Information on The Product 

Figure 35 -  Chal lenges and opportuni t ies  in  FA10.

Part  of  the ESPR focus areas  is  to  use more recycled content  in  products .  This  creates 
an opportuni ty  for  Kvadrat  Real ly  to  posi t ion i tself  bet ter  as  the product  only consis ts 
of  recycled content .  On the other  hand,  the requirement  wil l  a lso need more information 
on the recycled content ,  such as  chemical  content  and processes  and the or igin of  the 
mater ia l .  The current  mater ia l  declarat ion between the recyclers  and Convert  is  based on 
RCS requirements  (see sect ion 5.4.5) .  The F&D elaborates  that  i t  has  been diff icul t  to 
get  any information from the recyclers  concerning how they qual i ty  tes ts  the text i les  or 
where they come from (Appendix 2) .

The R&D Manager  highl ights  that  the recycler ’s  composi t ion of ten is  incorrect .  Knowing 
the exact  composi t ion of  the text i le  waste  requires  new technology,  e .g .  the one used at 
the sor t ing faci l i ty  NewRetex where the garment  is  scanned and analysed for  the exact 
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data  composi t ion and colour  group (Riba et  a l . ,  2020,  2022) .  The chal lenge of  working 
with a  sor t ing faci l i ty  is  that  Kvadrat  Real ly  requires  a  cer ta in  amount  of  input  text i les 
in  specif ic  colours  to  produce the amount  and scale  required,  which they current ly  need 
to  determine i f  the sor t ing faci l i t ies  can provide.  When vis i t ing NewRetex they informed 
the research group how they del iver  text i les  sor ted into specif ic  composi t ion because of 
the AI-control led system they have developed for  sor t ing text i les ,  e .g .  into colour  groups 
(Appendix 8) .

According to  the F&D, the supply chain needs to  be as  s imple as  possible ,  as  adding 
a  sor t ing faci l i ty  between the recycl ing faci l i ty  and Convert  would be more cost ly  and 
complex (Appendix 2) .  One opt ion would be to  focus on the relat ionship between the 
sor t ing and recycl ing faci l i t ies  and how they can col laborate  to  meet  the requirements 
for  more data  on the mater ia ls  and the amount  of  text i les  avai lable . 

From the interview with the F&D, the pr ice  when col laborat ing with a  sor t ing faci l i ty 
is  2  kr.   and 12 kr.  for  a  recycl ing faci l i ty,  making i t  easier  to  shif t  a  par tnership with a 
sor t ing faci l i ty  instead of  a  recycler.  In  the end,  the requirement  for  more exact  composi-
t ion data  on recycled content  wil l  push for  a  need for  change in  the current  supply chain 
col laborat ions which wil l  depend on who takes  on the “driving role” in  being fastest  in 
adapt ing to  the new regulatory requirements  while  meet ing the scale  and pr ice  demands.

Another  opportuni ty  i l lustrated in  Figure 35 is  i f  Convert  decides  to  invest  in  a  new 
shredding machine only for  the text i les .  This  would mean bet ter  control  in  lowering the 
waste  amount  generated in  the product ion (see sect ion 6.3.9) .  This  would also mean a 
cost  saving,  as  Convert  is  current ly  only paying for  the process  a t  the recycler  and not 
the mater ia l  (Appendix 5) .  To invest  in  a  shredding machine only for  the text i le  f ibres 
would need an approvement  f rom the CEO and Kvadrat ,  as  i t  wi l l  be  expensive.  This  re-
quires  the Kvadrat  Real ly  team to develop the narrat ive concerning reuse and recycl ing 
regarding t ransparency to  convince the CEO and Finance department  of  more product ion 
control  a t  Convert .

As Figure 35 highl ights  cer t i f icat ions have a  crucial  role  in  demonstrat ing how well  the 
product  l ives  up to  cer ta in  environmental  requirements .  A current  discussion and cr i t i -
c ism of  these is  how l i t t le  CE is  included in  the cr i ter ia  for  the different  cer t i f icat ions 
(Dansk Erhverv,  2022;  Appendix 2) .  This  is  a  crucial  act ion to  push the furni ture  indus-
t ry  towards developing more circular  business  models  including the ESPR requirements .

The fel ted mats  and tabletops come with a  QR code tag that  l inks to  a  maintenance guide. 
This  system is  a  good foundat ion for  fur ther  development  in  terms of  implementing a 
DPP to meet  the ESPR requirements .  The ESPR focus areas  include the substances that 
negat ively affect  the re-use and recycl ing of  mater ia ls ,  which is  a  crucial  e lement  to 
make avai lable  in  the DPP (Bour et  a l . ,  2023) .
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6.4 Navigat ing Chal lenges into Strategies

CE involves  incorporat ing new sectors ,  such as  recyclers  and sor ters ,  into the text i le 
and furni ture  mater ia l  journey.  The dependency between Kvadrat  Real ly,  Convert ,  and 
the recycl ing faci l i ty  is  crucial  for  expanding data  and t ransparency about  the tabletops’ 
product ion process .  This  dependency requires  detai led information on product ion s teps , 
mater ia l  composi t ions,  and processes   (European Commission,  2023) .  Addressing these 
chal lenges must  be ref lected in  their  pol i t ical  programs to  ensure agreement  on their 
importance.  Combining Kvadrat’s  and Kvadrat  Real ly’s  mater ia l  journeys could enhance 
supply chain t ransparency by bet ter  documenting and control l ing mater ia l  input  f rom in-
ternal  processes .  However,  i t  i s  unclear  i f  Kvadrat  Real ly  a ims for  this  or  i f  i t  focuses  on 
circulat ing text i le  waste  in  an open-loop rather  than a  c losed-loop system. Furthermore, 
the organisat ion has  the foundat ion for  a  Take-back system based on circular  economy 
principles  (see sect ion 7.2) .  The quest ion is  whether  they pr ior i t ise  this  over  other  s t ra t-
egies .

Figures  36a,-b & -c  l is ts  how the chal lenges from analyses  one and two relate  to  the 
ESPR focus areas .  Grey indicates  chal lenges from analysis  one,  red from analysis  two, 
and green highl ights  opportuni t ies  in  each focus area. 
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Figure 36a -  Overview of  the chal lenges and opportuni t ies  to  ESPR.
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Figure 36b -  Overview of  the chal lenges and opportuni t ies  to  ESPR.
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Figure 36c -  Overview of  the chal lenges and opportuni t ies  to  ESPR.
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7. Analysis 3
In Analysis 1 ,  the existing challenges in Kvadrat Really were identif ied.  In 
Analysis 2,  these challenges were l inked to ESPR, and potential  solutions 
for both current organisational -  and future ESPR-related challenges were 
identif ied.  Both analyses addressed the challenges by investigating how the 
actors engage in interactions across various polit ical programs and actions 
in a vert ical dimension (Bødker et al . ,  2017) .  The third analysis aims to trans-
late the challenges into opportunit ies that Kvadrat Really can implement in 
a strategy for accommodating the future market regulation of ESPR. This wil l 
be done through an online questionnaire fol lowed by a meeting, where se-
lected actors of the organisation participate in a discussion of data on the 
input materials,  take-back systems, expansion of markets,  col laborations, 
and their  roles in the value chain.  In this process,  polit ical programs wil l 
become visible,  and knots are start ing to be t ied.  In conclusion, this section 
wil l  present a draft of the action plan.

SubQ-3: Which actions can Kvadrat Really implement to strengthen its po-
sit ion in the texti le waste- and furniture markets affected by ESPR in the 

future?

80

Source:  Kvadrat  Real ly
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7.1.1 Prel iminary Work for  the Quest ionnaire

The quest ionnaire  was formulated based on an amalgamation process  of  the organisat ion-
al  chal lenges ident i f ied in  the f i rs t  analysis  combined with the f indings from analysis 
two concerning the ESPR chal lenges and opportuni t ies  ident i f ied (see Figure 36a,  -b  & 
-c) . 

Despi te  ident i fying the chal lenges through interviews with the actors ,  the research group 
pr ior i t ised ensuring that  the subsequent  amalgamation process  did not  compromise the 
actors’ pol i t ical  agendas.  The actors  within Kvadrat  Real ly  need to  be the pr imary agents 
responsible  for  implementing and maintaining the s t ra tegy by dr iving value chain t rans-
formations.  Based on this  process ,  a  value-creat ing quest ion represent ing each chal lenge 
and relevant  ESPR topic  was formulated.  By al lowing selected par t ic ipants  to  evaluate 
and ident i fy  the chal lenges most  valuable  for  the organisat ion,  they become engaged in 
a  par t ic ipatory design process  that  gradual ly  shapes the organisat ion’s  s t ra tegy.

In Figure 37,  the value-creat ing quest ions,  the ESPR focus and the rat ionale  behind the 
quest ion are  presented:

7 .1  The Quest ionnaire
The quest ionnaire  was made for  the actors  to  ref lect  individual ly  on the ident i f ied chal-
lenges from Chapters  5  and 6 before  the workshop discussion.  The quest ionnaire  con-
sis ted of  e ight  quest ions,  which the actors ,  on a  scale  f rom one to  f ive had to  ra te ,  based 
on how much value they bel ieved solving the chal lenge would br ing to  the organisat ion. 
One being of  no value,  and f ive being the most  valuable .   Addi t ional ly,  two qual i ta t ive 
quest ions were posed:  “What  wil l  i t  take?” and  “Who wil l  i t  need?”  to  solve these 
chal lenges.  The purpose of  combining quant i ta t ive and qual i ta t ive data  was to  invest i-
gate  whether  there  was a  specif ic  tendency in  the respondents  and to  capture  the context 
combined with potent ia l ly  diverse  interpretat ions of  the quest ions (Singleton & Strai ts , 
1993) .  The fol lowing sect ion wil l  e laborate  on how the quest ions are  re la ted to  the em-
pir ical  f indings from the past  two analyses  and how they are  t ranslated into a  boundary 
object  for  negot ia t ions in  the workshop.  
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Figure 37 -  The Value-Creat ing Quest ions:  ESPR Focus and Rat ionale  Explained.
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The fol lowing ESPR focus areas  were not  included in  the quest ionnaire:  FA3-Upgradabi l-
i ty,  Repairabi l i ty /Possibi l i ty  of  Maintenance,  FA5-Energy and Resource Use,  FA8-Envi-
ronmental  Impacts ,  and FA9-Expected Generat ion of  Waste  Materials  (see Figure 25) . 
Quest ions were not  formulated for  FA5,  FA8 and FA9 because these areas  are  a l ready be-
ing effect ively addressed by Kvadrat  Real ly  and were not  ment ioned frequent ly  enough 
by the actors  in  the ini t ia l  analyses .  As s ta ted in  analysis  two,  the product ion faci l i ty  is 
cer t i f ied with a  green energy cer t i f icat ions.  The main input  mater ia l  is  c lass i f ied as  tex-
t i le  waste ,  produced without  water  usage,  resul t ing in  a  lower CO2e emission.  Pr.  sqm, 
which is  a  30% saving compaired to  a  convent ional  MDF tabletop (Kvadrat ,  n .d . -b) .  A 
quest ion specif ical ly  for  upgradabi l i ty  and maintenance would have been relevant  to  in-
clude as  i t  i s  a  product-specif ic  a t t r ibute  for  product  longevi ty  (Arne Remmen,  2024) . 
However,  i t  was addressed in  the discussion with the actors  in  the workshop under  the 
theme of  a  take-back system (see sect ion 7.3.3) .

7 .1 .2  The Parameters 

Valuing in  an organisat ion can be interpreted in  var ious ways,  therefore  the research 
group decided on the fol lowing parameters  for  the actor  to  evaluate  f rom: 

●	 The cost  of  the product 
●	 Saving t ime and reducing the workload 
●	 The qual i ty  of  the product 
●	 Meeting customer demands 

The parameters  are  based on our  empir ical  f indings from interviews,  f ie ld  t r ips  and in-
s ights  f rom the l i terature  review.  The parameters  focus on economic,  social  and environ-
mental  sustainabi l i ty  combined with the main dr ivers  for  including Eco-design consider-
at ions in  organisat ions by Salo et  a l .  (2020)  (see sect ion 2.1.2) .

The top four  motivat ions in  the text i le  industry are  “general  wil l ingness”,  “ increasing 
the value of  products” ,  “qual i ty  of  products”  and “requested by customers” ( ibid) .  The 
interviewed actors  a lso mentioned some of  these parameters  which ref lect  their  pol i t i-
cal  programs.  Both the SD, the DM and the R&D Manager  have expressed that  Kvadrat 
Real ly’s  tabletops are  expensive compared to  other  off ice  furni ture  on the market  (Ap-
pendix 2;7) .  I t  i s  important ,  that  the product’s  pr ice  does not  increase fur ther.  Fol lowing 
this ;  The cost  of  the product  is  added as  a  parameter.  The F&D also expressed that  the 
f inancial  aspect  is  important  and that  the f inance department  should be more involved 
(Appendix 2) .  The R&D Manager  a lso s t ressed that  “saving t ime and reducing the work-
load” creates  value (Appendix 1) .  This  is  connected to  the f inancial  aspect  of  manufac-
tur ing the tabletops in  terms of  payment  to  employees and the operat ions of  machines .  In 
interviews with Kvadrat  employees (Appendix 3) ,  maintaining the narrat ive of  creat ing 
qual i ty  products  was emphasised as  important  and something to  be maintained.  Durabi l-
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i ty  which relates  to  qual i ty,  is  an important  product  a t t r ibute  in  ESPR and CE regarding 
product  longevi ty,  and “qual i ty” is  therefore  re levant  to  include.  According to  the ar t ic le 
by Salo et  a l . ,  (2020) ,  eco-design tools  and considerat ions to  meet  customer demands 
is  not  highl ighted as  a  value-creat ing factor  to  include.  Despi te  this ,  the  empir ical  data 
f rom the interviews with the actors  s t ressed the importance of  meet ing the customer ’s 
demands and was therefore  included (Appendix 2;5) . 

The purpose of  re la t ing the ESPR quest ions into parameters  was to  mater ia l ise  the ac-
tors’ agendas into numbers  through which competing agendas could become vis ible , 
making s t ra tegic  negot ia t ions regarding change in  the act ion nets  easier. 

7 .2  Select ion of  Actors 

To enable  a  change in  the act ion nets ,  i t  i s  essent ia l  to  s t ra tegical ly  foster  the necessary 
negot ia t ions among relevant  actors .  The research group involved a  diverse  array of  ac-
tors  f rom various horisontal  levels .  Forming al l iances  with powerful  actors  is  important , 
as  their  support  wil l  increase the chances of  more actors  in  the net  wil l ingly tying the 
necessary knots  support ing the change program. The research group has  gradual ly  bui l t 
t rust  with the actors  through vis i ts  to  Convert  and Kvadrat ,  in terviews,  design games, 
informal  lunch conversat ions,  and an internship before  the s tar t  of  this  master  thesis . 
The insights  f rom the meet ings have formed the research groups’ understanding of  their 
different  pol i t ical  programmes which has  been the guidel ine for  select ing par t ic ipants  in 
the f inal  workshop where the s t ra tegies  are  negot ia ted.  The selected actors  are  i l lustrated 
in  Figure 38.



Source:  Kvadrat  Real ly



86

 Figure 38 -  Overview of  chosen actors .
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 Figure 38 -  Overview of  chosen actors .
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7.3 The Workshop 

The workshop took place onl ine on the 21st  of  May.  The research group,  the F&D, the 
SD, the R&D Manager  and the SC&O were present .  The presentat ion was s t ructured 
around the resul ts  of  the quest ionnaire .  At  the beginning of  the workshop,  i t  was s t ressed 
that  the aim was to  put  the actors’ opinions in  focus and that  the research group’s  role 
was to  faci l i ta te  and keep the s t ructure .  

7 .3 .1  The Resul t  of  the Quest ionnaire

Four out  of  f ive of  the chosen actors  answered the quest ionnaire .  The total  resul ts  are 
shown in Figure 39:

Figure 39 -  The quest ionnaire  scoring resul t .

The scoring table  funct ions as  a  boundary object  to  provide valuable  insights  into the 
par t ic ipants’ dai ly  act ions and the current  chal lenges within and surrounding Kvadrat 
Real ly.  In  that  way,  the scoring table  funct ions as  a  communicat ion tool  for  the actors 
to  use as  a  s tar t ing point  for  their  negot ia t ions (see sect ion 4.5.1) .  Fol lowing this ,  the 
resul ts  f rom the quest ionnaire  a lso ident i f ied which areas  to  fur ther  negot ia te .

Value-creating 
Question’s topics 

(see Figure 37)
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7.3.3 Resul ts  f rom the Workshop
In the workshop,  the par t ic ipants  were urged to  react  to  the scoring (see Figure 39) ,  by 
negot ia t ing the pr ior i t ied order  of  the chal lenges.  The resul t  of  the negot ia t ion wil l  be 
used by the research group to  formulate  the f inal  design contr ibut ion.  The resul ts  are 
visual ised in  Figure 40: 

 

Figure 40 -  Resul ts  from the workshop.

The R&D Manager  and the F&D agreed that  “Data  on Composi t ion and Qual i ty”,  should 
be ranked highest .  The F&D stated:  “The composi t ion of  materials  and their  declarat ion 
is  extremely important ,  for  example,  wi th  RCS and other  cert i f icates .  This  wi l l  cont inue 
to  be crucial  to  a  future material  passport ,  where the accurate  declarat ion is  essen-
t ial” (Appendix 6) .  In  this  s ta tement ,  the F&D stresses  her  support  for  the ESPR when 
referr ing to  the mater ia l  passport ,  a  pol icy instrument  presented in  the regulat ion.  Her 
support  was s ta ted through her  ref lect ion regarding a  Take-back system, where she high-
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l ighted the longevi ty  of  the product  as  more important :  “As a s tart ing point ,  one should 
not  focus on a take-back system,  but  rather  on prevent ion and maintenance.  Develop 
some tools  for  maintenance or  repair.  For example,  a  k i t  for  consumers is  sent  wi th  the 
purchase.  Take-back is  f ine,  but  i t  i s  bet ter  to  repair” (Appendix 6) .  The overal l  feed-
back on a  take-back system indicates  that  i t  i s  not  considered highly meaningful  by the 
actors  to  pr ior i t ise  due to  the heavy infrastructure  requirements  and s ignif icant  re la ted 
CO2e emission.  The aspects  of  a  repair  ki t  for  the customers  would be more relevant  to 
pr ior i t ise  regarding meet ing the maintenance and repair  requirements  of  the ESPR (Ap-
pendix 6) .

The R&D Manager  argued that  the need to  discard mater ia ls  due to  undesirable  chem-
icals  should be given an equal ly  high rat ing as  Data on Composi t ion and Quali ty  (See 
Figure 39) .  He also noted that  i t  i s  crucial  to  present  data  on or igin,  and i t  therefore 
makes sense to  pr ior i t ise  i t .  Furthermore,  the F&D and the SC&O agreed on lowering 
the The American Market  in  the table .  The F&D stated:  “Meeting the needs of  the USA 
should be the lowest  priori ty.  I t  i s  a  very di f ferent  and far  too complex market  for  us  to 
enter.” The SC&O who is  new in Kvadrat  Real ly  with the agenda of  ensuring eff ic ient , 
cost-effect ive,  and rel iable  operat ions,  added a  new chal lenge:  Kvadrat  Real lys  role  in 
the value-chain (see Figure 39) .   He fol lowed up on this  by asking:  “What  is  Real ly’s 
role  compared to  Convert’s  in  terms of  sourcing? Or should i t  be  outsourced,  for  exam-
ple ,  to  Al tex? Are we good at  this ,  or  are there others  who would be bet ter  at  sourcing 
for  Kvadrat  Real ly  and thus ensuring the data?” This  ref lect ion is  threefold.  Firs t ly  he 
quest ions the dis t r ibut ion of  the roles  in  the value chain,  second,  he suggests  new col lab-
orat ions in  the supply chain and las t ly,  he asks for  a  new knowledge f low regarding data 
in  the act ion nets  indicat ing that  Altex or  another  recycler  should provide this . 

All  actors  are  engaged in  the discussion related to  def ining responsibi l i t ies  in  the value 
chain,  which is  seen in  the discussion related to  the aspects  regarding;  Priori t isat ion of 
Pual i ty  Requirements  and  market  regulat ion understanding among employees  and  require 
recyclers  to  meet  the same s tandards as  the furni ture and text i le  industr ies .  In  the dis-
cussion,  different  roles  in  the value chain and technologies  that  provide the data  needed 
are  ment ioned.  The F&D stated:  “Really  is  both a product  and a brand – Convert  should 
be the ones handl ing sourcing.  I t  should be Convert  that  col laborates  wi th  a  recycler. 
They should know what  their  machines  can work with and how this  changes over  t ime”. 
The R&D Manager  agreed but  emphasised that  the recycler  has  an important  role  in  mak-
ing the sourcing role  easy for  Convert :  “There needs to  be a col laborat ion with the re-
cyclers ,  as  they have the most  knowledge about  this .  I t  i s  di f f icul t  for  Convert  to  control 
qual i ty  because the system does not  current ly  exis t ,  so  i t  makes sense for  this  responsi-
bi l i ty  to  l ie  external ly  –  wi th  the recycler”.  The SC&O agreed on outsourcing some of 
the data  responsibi l i ty  to  the recycler  but  emphasised that  each l ink in  the product  chain 
has  a  responsibi l i ty:  “I t  is  bet ter  to  buy this  capaci ty  in  the market ,  where others  also 
place demands on them.  Therefore,  the recyclers  must  be able  to  meet  the common re-
quirements .  Kvadrat  has procurement  requirements ,  just  as  Kvadrat  Real ly  has require-
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ments  for  Convert  regarding documentat ion,  which they then pass  down to the recycler. 
Each l ink in  the chain is  responsible  for  providing the correct  documentat ion.  Convert 
has a s igni f icant  task in  ensuring accurate  documentat ion”.   In  the workshop,  the ne-
got ia t ion regarding responsibi l i t ies  in  the value chain s tands as  an example of  mimetic 
connect ion through the par t ic ipants  observing and learning from stor ies  shared by the 
other  par t ic ipants .  These connect ions involved t ranslat ing the par t ic ipants’ experiences 
and perspect ives  into forming and s t rengthening connect ions.  On the other  hand,  these 
negot ia t ions regarding data  responsibi l i ty  in  the value chain indicate  that  there  are  some 
uncertaint ies  and unstable  knots ,  which have to  be t ightened in  the negot ia t ions between 
Kvadrat ,  Kvadrat  Real ly,  Convert  and the Recycler. 

The insights  f rom the negot ia t ions formed the foundat ion for  the research group to  de-
velop a  draf t  for  a  co-created s t ra tegy for  Kvadrat  Real ly.  As mentioned in  sect ion 7.3.3, 
the goal  is  to  motivate  the actors  to  take ownership of  the s t ra tegy and develop i t  to  their 
needs,  implement  i t ,  and by doing so support  the pol i t ical  program of  ESPR.

7 .4  The Strategy 

Based on the empir ical  f indings and analyses ,  the project  group proposes  a  sequence for 
addressing organisat ional  ESPR-related issues  in  Kvadrat  Real ly.  This  proposal  is  not  a 
f inal  solut ion but  a  prototype and a  boundary object  that  the actors  can negot ia te  around. 
In  prototyping,  i t  i s  s t ra tegical ly,  meaningful  not  to  present  i t  as  a  def ined act ion plan, 
as  this  wil l  encourage empathy-bui lding,  act ivate  the actors  and make them take owner-
ship of  the s t ra tegy (Carlgren et  a l . ,  2016) .  The purpose is  to  form the s t ra tegy and,  to 
a l ign with the pol i t ical  agendas descr ibed.  To make the act ion plan more tangible ,  the 
research group urges  the actors  to  specify and fur ther  formulate  the fol lowing:  1)  The 
relevant  actors  and their  posi t ions within the value chain,  2)  The necessary data  and 
knowledge of  mater ia ls ,  the  act ions to  be taken,  and the col laborat ions to  be establ ished. 
The essent ia l  components  of  the act ion plan are  out l ined in  the fol lowing sect ion.  They 
are  depicted as  individual  bubbles  that  merge as  they are  addressed,  eventual ly  forming 
a  s ingle  subject ,  whereas  the ESPR and Kvadrat  Real ly  are  seen as  a  unif ied ent i ty  (see 
Figure 41) . 
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Figure 41 -  Proposal  of  the act ion plan. 

b)

a)

c)

d)

Formulating data 
requirements
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a)  Define the different  actors’ roles  in the value chain: 
This  area concerns the importance of  re levant  actors  in  the organisat ion establ ish-
ing a  c learer  def ini t ion of  each individual’s  responsibi l i ty  for  providing data  on 
the input  mater ia l  and the f inal  product .  To address  this  issue,  i t  i s  recommended 
to  organise  negot ia t ions involving the relevant  actors  f rom Kvadrat ,  Kvadrat  Re-
al ly  and Convert  together  with the recycler.  I t  i s  proposed to  invi te  the recycler(s) 
Altex and NewRetex,  both of  whom are  f requent ly  mentioned by the actors  in 
Kvadrat  Real ly.  Invi t ing actors  a l ready famil iar  with each other  increases  the pos-
s ibi l i ty  of  es tabl ishing negot ia t ions and tying knots .  Both recyclers  have different 
s t rengths  and weaknesses  (see sect ion 5.4.4) .  These aspects  should col lect ively 
be negot ia ted,  to  ident i fy  which act ions,  objects  and knowledge f lows could ac-
commodate  weakness  and instead establ ish s t rong al l iances .  This  area is  c losely 
inter twined with the next  area concerning the col lect ion of  suff ic ient  data  (b)  and 
therefore  lays  a  crucial  basis  for  moving fur ther.

b) Collect  suff ic ient  data on material  composit ion and data on chemical  con-
tent:  Once the areas  of  responsibi l i ty  are  def ined,  i t  wi l l  become simpler  to  direct 
data  requests  and assign accountabi l i ty  to  the appropriate  actors  in  the value chain. 
This  area creates  an opportuni ty  for  solving organisat ional  chal lenges regarding 
data  col lect ion and reducing future  product  defects  (Figure 23,  chal lenges 1,  2  and 
3) ,  s imultaneously engaging in  ESPR-related topics  regarding t ransparency,  waste 
generat ion,  product  information (DPP) and recycl ing.  Current ly,  Kvadrat  Real-
ly  has  encountered diff icul t ies  demanding detai led data  f rom Altex (see sect ion 
5.4.5) .  NewRetex,  known for  offer ing more detai led and specif ic  information on 
their  mater ia ls ,  could perhaps take on a  more prominent  role  in  the network,  as 
e i ther  a  new provider  of  input  mater ia ls  or  as  a  col laborator  in  the supply chain. 
Therefore ,  i t  i s  recommended that  a  representat ive responsible  for  sourcing from 
Kvadrat  Real ly,  together  with representat ives  f rom both recycl ing companies  is 
invi ted to  negot ia te  these opportuni t ies . 

c)  Establishing a repair and maintenance service:  This  aspect  should be a  par t 
of  Kvadrat  Real ly’s  program since i t  creates  value in  terms of  complying with the 

ESPR regarding prolonging the product  l i fe t ime via;  product  upgradabi l i ty,  repa-

rabi l i ty,  maintenance and refurbishment   (FA3,  FA7),  combined with organisat ion-
al  interest  in  meet ing the customer segment  that  draws on the market  concept  of 
CE.  Furthermore,  i t  has  the potent ia l  to  solve the organisat ional  chal lenges of  a 
take-back system (see sect ion 5.4.10) .  I f  customers  can take care  of  their  repairs 
and maintenance,  or  i f  Kvadrat  Real ly  can send a  representat ive to  help customers 
with these tasks ,  the need for  a  take-back system becomes less  re levant .  Addit ional 
resources  should be al located to  developing such systems to  address  this  area ef-
fect ively.  This  includes the technical  aspects  of  repair  and maintenance and com-
municat ing these solut ions to  customers .  I t  i s  recommended that  the R&D Manager 
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take a  leading role  in  this  development .  Addit ional ly,  the expansion of  information 
provided via  the current  product  QR code,  should be fur ther  developed.  For  ef-
fect ive communicat ion of  this  solut ion,  i t  i s  meaningful  to  include Holmris  in  the 
negot ia t ions,  given their  extensive contact  with the end users .

d) Establishing a new narrative regarding Kvadrat  and Kvadrat  Real ly’s 
dependencies  and independencies:  Current ly,  Kvadrat’s  sustainabi l i ty  s t ra tegy 
includes a  narrat ive where Kvadrat  Real ly  plays a  crucial  role  in  ensuring that 
cer ta in  aspects  of  the company’s  operat ions are  c i rcular.  (see sect ion 5.4.1) .  The 
research group has  recognised the necessi ty  for  Kvadrat  to  bui ld  another  narrat ive, 
by establ ishing a  new connect ion through new more sustainable  act ivi t ies  between 
Kvadrat  and Kvadrat  Real ly.  The change-maker  network,  as  ment ioned by the HoS 
in sect ion 5.4.2,  could be an opportuni ty  space for  developing the relat ionship be-
tween Kvadrat  Real ly  and Kvadrat .  To foster  the implementat ion of  CE- and ESPR 
pract ices ,  the ident i f ied change agents  would be valuable  to  include,  as  they are 
more proact ive in  dr iving the changes needed.

In the current  system, Kvadrat  sends wool  mater ia l  to  Real ly  to  minimise waste 
and support  c i rcular  ini t ia t ives  internal ly.  While  this  pract ice  a l igns with circular 
pr inciples  and waste  reduct ion,  i t  i s  s t i l l  problematic  as  ment ioned in  Chapters 
5  and 6.  Rethinking Real ly’s  role  in  Kvadrat’s  Sustainabi l i ty  Strategy could fos-
ter  innovat ion in  their  current  system. The research group recommends that  this 
re-evaluat ion is  crucial  for  a  s t ronger  sustainabi l i ty  s t ra tegy to  be developed.  A 
reevaluat ion of  the relat ionship between Kvadrat  and Real ly  through negot ia t ions 
could enhance ESPR strategies  across  their  shared value chains .

Expanding into the American market  is  current ly  not  es t imated as  beneficial  for  Kvadrat 
Real ly  and is  therefore  not  included in  the s t ra tegy.  As the SC&O pointed out ,  “Why not 
concentrate  on al l  markets  wi thin the EU?” (Appendix 6) .  Numerous chal lenges associ-
ated with the American market  do not  just i fy  immediate  a t tent ion.  While  obtaining more 
chemical  data  may faci l i ta te  Kvadrat  Real ly’s  entry into the market ,  i t  in t roduces new 
chal lenges related to  their  use of  melamine in  the outer  layers  of  the tabletops.  Melamine 
current ly  serves  as  the outer  layer  surface,  ensuring appropriate  surface durabi l i ty,  and 
compromising durabi l i ty  is  not  a  viable  opt ion.

Figure 40 i l lustrates  the process  of  integrat ing ESPR-related-  and organisat ion focus ar-
eas  through new act ions and col laborat ions within the act ion nets .  The subsequent  s tep 
involves  negot ia t ing the content  of  the model  and consider ing i ts  potent ia l  implementa-
t ion.
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8.  Discussion
This chapter  examines the pr incipal  f indings der ived from the preceding chapter ’s  re-
sul ts .  I t  i s  organised into three subsect ions corresponding to  the research quest ions out-
l ined in  the research design chapter.

Sub-Quest ion 1 -  Chal lenges in  Kvadrat  Real lys  Act ion Nets

A key focus within the ESPR is  to  create  durable  products ,  which requires  a  system and 
clear  guidance for  which kind of  data  is  crucial  affect ing the s tar t ing point  of  creat ing 
text i le  products  with reuse and recycl ing in  mind.  But  what  about  the tons of  text i les 
produced without  consider ing CE principles? In the interviews with the R&D Manager, 
he s ta tes  that  the main chal lenge wil l  be the t ransi t ioning per iod as  the text i les  have been 
produced for  the las t  ten years  before  CE requirements  were def ined (Appendix 5) .  The 
mindset  of  designing and bui lding a  system for  CE is  crucial .  But  even more present ,  is 
f inding solut ions for  how to use the text i le  resources  that  are  a l ready produced which 
cannot  necessar i ly  l ive up to  the data  requirements  needed for  recyclabi l i ty  (Bour  e t  a l . , 
2023) .  The research group quest ions i f  this  is  ref lected enough in  the ESPR and whether 
the t imeframe for  adjust ing the text i le-  and furni ture  sectors  to  the ESPR has thought  of 
which kind of  chal lenges might  appear  f rom the tons of  a l ready produced text i le  prod-
ucts .

The cer t i f icat ion systems in  the sector  of  text i le-  and furni ture  products  have a  lot  of 
agency as  these objects  have become guidel ines  for  the industry to  avoid greenwashing. 
Focusing on voiding greenwashing is  important ,  but  the cer t i f icat ions need to  include 
more CE perspect ives  in  the cer t i f icat ion cr i ter ia  as  wel l .  In  the l i terature  review,  the 
Joint  Research Center  supports  this  by proposing s implif icat ions of  the EU Ecolabel 
cr i ter ia  specif ical ly  focusing on including more recyclabi l i ty  a l igning with the ESPR 
standards (Joint  Research Centre  (JRC) Day 2,  2024) .  The research group argues for 
enhancing cer t i f icat ion cr i ter ia  to  encompass ci rcular  pract ices .  With this  focus,  t ransi-
t ioning to  a  c i rcular  system wil l  be easier  for  organisat ions,  as  the current  cr i ter ia  ref lect 
the complexi t ies  of  operat ing within such a  system.

Kvadrat  Real ly  is  an organisat ion that  has  based i ts  business  model  on pract is ing circu-
lar i ty,  a  chal lenging task demonstrated by their  years  of  development  into their  current 
tabletops.  By using text i le  waste  as  the pr imary mater ia l  for  their  tabletops,  the organisa-
t ion operates  within an open-loop system. One might  quest ion whether  the text i le  waste 
would be bet ter  ut i l ised in  a  c losed-loop system for  f ibre- to-f ibre  products .  Addit ional ly, 
does establ ishing a  business  case l ike Kvadrat  Real ly’s  make sense i f  i t  does  not  lead to 
radical  changes,  such as  reduced consumption and the adopt ion of  c losed-loop systems? 
The research group argues that  to  f ind solut ions for  t ransi t ioning to  c i rcular  systems,  the 
industry needs to  explore  and tes t  how this  can be done to  understand and ident i fy  the 
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chal lenges and opportuni t ies  within the current  pract ices  for  t ransi t ioning toward radical 
changes.  Kvadrat  Real ly  exemplif ies  an organisat ion that  cont inual ly  tes ts  and improves 
i ts  products .  Their  progress  is  evident  in  their  development  f rom ini t ia l ly  producing 10 
mm boards to  now manufactur ing tabletops with a  thickness  of  up to  22 mm.

Sub-Quest ion 2 -  ESPR and Kvadrat  Real ly

According to  the l i terature  review,  barr iers  l ike organisat ional  cul ture  and establ ishing 
ecosystem partnerships  can hinder  c i rcular  advances (European Environment  Agency, 
2021;  SITRA, 2019) .  The chal lenges l ie  in  es tabl ishing narrat ives  support ing circular 
advances through the supply chain.  The t ransi t ion toward CE systems needs to  include 
sectors  that  have not  been operat ing in  this  way before ,  such as  recycl ing and waste .  To 
create  a  successful  system that  a l igns with ESPR pract ices ,  i t  i s  essent ia l  to  ident i fy  and 
develop a  common narrat ive on valuing resources  f rom a circular  perspect ive at  each 
phase of  the supply chain.  The exis t ing l i terature ,  as  wel l  as  the ESPR guidel ines ,  do 
not  support  how to solve this  issue or  specify the tools  required to  integrate  the var ious 
sectors .  I t  s imply agrees  with the EU’s focus on supply chain t raceabi l i ty  in  the text i le 
sector,  highl ight ing the chal lenge of  t ranslat ing this  into act ionable  pract ices  (Trads et 
a l . ,  2024) . 

The Pol i t ical  Process  Theory involves  observing and par t ic ipat ing in  actors’ narrat ives 
by engaging in  their  dai ly  rout ines .  Due to  the l imited t ime and resources  of  this  project , 
such a  detai led invest igat ion was not  feasible .  However,  the research group rel ied on 
f indings from a previous internship by one of  the members ,  which involved par t ic ipat ing 
in  the dai ly  dynamics of  the organisat ion in  both the off ice  and product ion faci l i ty.  Em-
phasis ing this  back s tage work could have fur ther  supported the qual i ty  of  assumptions 
about  the actors’ pol i t ical  programs and s t ra tegic  considerat ions in  faci l i ta t ing negot ia-
t ions.

From the analyses ,  i t  appears  that  recycl ing industr ies  operate  ra ther  unregulated with 
a  main focus on prof i t  before  CE concepts .  Trust  is  a  core  concept  of  CE,  which con-
f l ic ts  with the impression of  the recycl ing sector  as  more unregulated and diff icul t  to 
get  data  f rom. According to  Agrawal  e t  a l .  (2018) ,  t raceabi l i ty  faci l i ta tes  the t racking 
of  products  a long the chain and t ransparency is  to  make information vis ible  and acces-
s ible  (Ahmed and MacCarthy,  2021) .  The research group argues that  to  develop a  CE 
system one needs to  look into how the current  text i le  waste  is  t raceable  and where the 
system lacks t ransparency regarding the input  mater ia ls .  To ident i fy  the chal lenges of 
t raceabi l i ty  and t ransparency the understanding of  the dynamics within the organisat ion 
is  essent ia l .  The confl ic t  between designing for  durabi l i ty  or  recycl ing appears  in  the 
choice of  using melamine in  the outer  layers  of  the tabletops.  The melamine is  great  for 
product  durabi l i ty  but  becomes a  problem when recycl ing the product  because of  the mix 
of  mater ia ls  needed to  be separated.  From the perspect ive of  the ESPR durabi l i ty  needs 
to  be pr ior i t ised before  recycl ing,  as  one of  the aims of  CE is  s lowing the products ,  by 
keeping them as  products  for  as  long as  possible ,  before  recycl ing them.
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Sub-Quest ion 3 -  Kvadrat  Real lys  Act ion Plan to  Accommodate the ESPR

The research group argue for  the importance of  Kvadrat  Real ly  set t l ing on what  kind of 
role  they want  to  have in  the supply chain.  Current ly,  they have been involved with al l 
s teps  of  the supply chain,  which has  led to  misunderstanding of  where the responsibi l i ty 
l ies  and chal lenges regarding navigat ing which s t ra tegies  to  pr ior i t ise .  From the 6.4.1 
sect ion,  i t  i s  c lear  that  the col laborat ion between Kvadrat  and Kvadrat  Real ly  is  based on 
how to combine the two s t rong narrat ives  being told (Kvadrat :  innovat ion,  col laborat ion, 
and a  deep-rooted commitment  to  qual i ty  and sustainabi l i ty  and Kvadrat  Real ly:  inno-
vat ive and CE pract is ing)  and less  on establ ishing a  c losed-loop system. As mentioned 
in  sect ion 7.4 the compromising of  qual i ty  and durabi l i ty  of  the tabletops would be a 
wrong pr ior i t is ing in  the context  of  the ESPR and a  c losed-loop system is  therefore  not 
an opt ion.

Another  aspect  is  the chal lenge of  working cross-sect ional ly  between the text i le  recy-
cl ing and furni ture  sectors ,  as  new considerat ions ar ise  that  confl ic t  with the ESPR’s 
emphasis  on reuse over  recycl ing.  In  Kvadrat  Real ly,  recycl ing is  the core  of  their  iden-
t i ty,  highl ight ing the importance of  including such insights  in  the ESPR to ensure al l 
text i le  company scenarios  are  considered when establ ishing requirements .  The review of 
the l i terature  revealed a  gap in  the integrat ion of  ESPR into organisat ional  pract ices  (see 
sect ion 2) .  The case s tudy presented in  this  master ’s  thesis  demonstrates  the complexi ty 
of  a l igning al l  aspects  of  the ESPR with the text i le  and furni ture  sectors ,  as  each organ-
isat ion faces  exis t ing chal lenges that  the ESPR might  fur ther  complicate .  In  the case of 
Kvadrat  Real ly,  these complexi t ies  are  even more pronounced s ince their  business  oper-
ates  across  sectors ,  where chal lenges in  the text i le ,  recycl ing,  and furni ture  industr ies 
a l l  have an impact .

The case focus has  been shaped by the current  chal lenges highl ighted by the actors  with-
in  Kvadrat  Real ly  and throughout  their  supply chain (see Chapter  5) .  This  has  necessi-
ta ted a  pr imary focus on data  and knowledge,  ra ther  than on durabi l i ty  and longevi ty, 
as  these elements  are  crucial  for  understanding the chal lenges that  ar ise  in  the act ion 
nets  between actors .  The select ion of  this  case s tudy has  therefore  dr iven the empha-
sis  towards data  and knowledge.  Consequent ly,  the pr ior i t isat ion of  focus areas  in  this 
master ’s  thesis  is  intr icately connected to  the organisat ion’s  chal lenges,  a iming to  un-
derstand how ESPR is  integrated and navigated within these chal lenges.  This  approach 
ensures  a  comprehensive examinat ion of  the interplay between data ,  knowledge,  and the 
operat ional  real i t ies  faced by Kvadrat  Real ly.  From this ,  i t  appeared that  focusing on 
the s teps  before  the f inished tabletop (from recycler  to  product)  was important  to  solve 
f i rs t ly  to  make a  product  which can be more durable .  The research group argues for  the 
necessi ty  of  focusing on a  more t raceable  product  development  process  before  focusing 
on durabi l i ty  and reuse specif ical ly  in  the case of  Kvadrat  Real ly.  This  case is  more 
complex as  i t  needs to  meet  the ESPR requirements ,  but  a lso s t ruggles  to  f ind i ts  place 
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in  a  supply chain with actors  f rom different  sectors  such as  recycl ing,  sor t ing,  and the 
text i le-  and furni ture  industr ies .  The complexi ty  of  meet ing the expectat ions of  the sec-
tors  while  pushing the agenda of  more CE pract ices  gives  another  layer  of  ref lect ion on 
what  is  possible  and where gaps are  s t i l l  to  be f i l led with solut ions within the regulatory 
landscape.  This  master ’s  thesis  a ims to  expose future  developments  of  the ESPR require-
ments  to  es tabl ish a  successful  t ransi t ion of  the industr ies . 
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9.  Conclusion
The ESPR aims to  improve circular i ty,  energy eff ic iency,  and environmental  sustainabi l-
i ty  of  products  in  the EU, emphasis ing product  information through the DPP.  The text i le 
industry has  s ignif icant  potent ia l  for  enhancing reuse and recycl ing effor ts  and reducing 
text i le  waste .

A l i terature  review reveals  gaps in  academic and grey l i terature ,  highl ights  the necessi ty 
of  innovat ive recycl ing and upcycl ing technologies ,  and underscores  the need for  robust 
logis t ical  support  and actor  col laborat ion across  sectors  for  scalabi l i ty.  I t  a lso ident i-
f ies  a  gap in  academic research on the impact  of  pol i t ical  regulat ions on industr ies  l ike 
text i le  recycl ing,  indicat ing the need for  more case s tudies  with pract ical  implicat ions. 
Furthermore,  i t  s t resses  the need to  shif t  f rom a l inear  to  a  c i rcular  business  model  in  the 
text i le  industry,  incorporat ing reuse and recycl ing (El len MacArthur  Foundat ion,  2023; 
European Environment  Agency,  2021) .  Technological  development  is  crucial  for  es tab-
l ishing circular  systems and reducing environmental  impacts  (Turnbul l  e t  a l . ,  2020) , 
requir ing circular  s t ra tegies  and pract ices  a t  each s tep of  the text i le  l i fe  cycle .  This  mas-
ter ’s  thesis  ident i f ies  chal lenges in  data  f low between the recycler  and Convert ,  where 
the RCS declarat ion lacks crucial  data  on dust  levels ,  chemical  substances,  and mater ia l 
composi t ion,  affect ing the qual i ty  and durabi l i ty  of  the tabletops.

This  master ’s  thesis  provides  a  comprehensive examinat ion of  the furni ture  brand,  Kvad-
rat  Real ly,  which recycles  text i le  waste  into tabletops.  Using the par t ic ipatory infra-
s t ructure  approach,  the research group invest igates  how Kvadrat  Real ly  can comply with 
upcoming ESPR requirements  and improve CE pract ices .

Act ion Nets  Theory t races  the dynamics of  act ions among actors  and ent i t ies ,  focusing 
on how stable  act ion nets  are  es tabl ished and how data  and knowledge t ravel  through in-
tegrated objects .  Pol i t ical  Process  Theory examines the divers i f icat ion and evolut ion of 
act ions,  including actors’ pol i t ical  programs,  negot ia t ions,  and al l iances .  Addit ional ly, 
the knotworking method creates  a  cohesive act ion net  encompassing the ent i re  product 
chain and internal  operat ions of  Kvadrat  Real ly,  addressing chal lenges and establ ishing 
foundat ional  act ions for  t ransi t ioning towards enhanced t ransparency.

The master ’s  thesis  focuses  on ident i fying current  chal lenges and opportuni t ies  within an 
organisat ion working with reuse and recycl ing across  sectors ,  the impact  of  ESPR, and 
s t ra tegies  for  t ransi t ion.  Kvadrat  Real ly  lacks knowledge on infrastructure  to  meet  ESPR 
requirements ,  highl ight ing the need for  negot ia t ion spaces  across  the supply chain.  An 
interview with the R&D Manager  reveals  the addi t ion of  QR code tags  on products  for 
maintenance information,  indicat ing an opportuni ty  for  developing repairabi l i ty  services 
and product ion t ransparency.
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This  in-depth case s tudy highl ights  the cr i t ical  needs through the formulat ion of  a  s t ra t-
egy consis t ing of  four  areas  for  development  to  incorporate  into Kvadrat  Real ly  business 
operat ions:  a)  Def ine the di f ferent  actors’ roles  in  the value chain,  b)  Col lect  suf f ic ient 
data on material  composi t ion and data on chemical  content ,  c)  Establ ishing a repair  and 
maintenance service and  d)  Establ ishing a new narrat ive  regarding Kvadrat  and Kvadrat 
Real ly’s  dependencies  and independencies .  Defining roles  and responsibi l i t ies  within 
Kvadrat  Real ly  and i ts  supply chain is  crucial  for  meet ing ESPR requirements .  Exis t ing 
chal lenges focus on recycl ing and qual i ty  processes ,  with less  emphasis  on durabi l i ty 
and repairabi l i ty,  a l igning with Kvadrat  Real ly’s  current  s tage towards ESPR compli-
ance.  Negot ia t ing roles  and responsibi l i t ies  is  the f i rs t  s tep before  implementing other 
s t ra tegic  act ions.

10 .  Reflect ion
Concluding this  report  i t  i s  re levant  to  address  several  key ref lect ions such as  what 
contr ibut ions the master  thesis  has  made to  the f ie ld  of  Sustainable  Design Engineer ing 
(SDE) and which role  SDEs have in  solving sustainable  chal lenges in  society.  Fol lowing, 
what  are  the l imitat ions of  this  thesis ,  what  other  theories  could have been appl ied,  and 
what  are  the scalabi l i ty  and prospects  for  this  project?

The s tudy of  Sustainable  Design Engineer ing (SDE) addresses  the chal lenges posed by 
modern consumption,  product ion,  and unsustainable  technologies  by being cr i t ical  of  the 
differences between change and radical  changes when problematis ing (Aalborg Universi-
ty,  2022) .  The perspect ive of  SDE is  largely al igned with the radical  humanist  paradigm 
within the social  sciences .  This  a l ignment  shapes the problem-solving methodologies 
employed and determines the direct ion explored for  potent ia l  solut ions.  Transi t ioning 
the text i le-  and furni ture  industr ies  towards more sustainable  pract ices  needs change 
agents  who can provide a  more hol is t ic  approach,  where confl ic t  is  not  seen as  a  barr i-
er  but  ra ther  the crucial  e lement  for  creat ing radical  changes.  In  the master  thesis ,  the 
chal lenges have a  central  role  through the thesis ,  which relates  to  the research group’s 
perspect ive that  confl ic t  is  interest ing because i t  a l lows for  reevaluat ion and new per-
spect ives  on each other ’s  understandings. 

The proposed act ion plan’s  goal  is  not  merely to  comply with the ESPR but  for  Kvad-
rat  Real ly  to  become a f ront-runner  in  t ransi t ioning toward more CE and t ransparency 
through the ESPR. Part ic ipatory infrastructur ing has  been essent ia l  in  achieving this  a im 
by emphasis ing the actors’ roles .  I t  supports  their  perspect ives  by establ ishing negot i-
a t ion spaces ,  such as  the workshop analysed in  Chapter  7 ,  a l lowing them to understand 
their  responsibi l i t ies  in  this  t ransi t ion and aiding in  the fur ther  development  of  the s t ra t-
egy themselves .

The choice of  methods and theories  is  ref lected in  the research group’s  pol i t ical  pro-
gramme of  highl ight ing social  dynamics as  a  key focus when understanding the complex-
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i ty  involving humans and their  assumptions of  this  world.  I t  i s  these theoret ical  glasses 
that  make the project  re levant  for  the organisat ion.  They are  the experts  on the actual 
dynamics,  but  the research group col lect  and organises  this  knowledge through the meth-
ods appl ied making them vis ible  for  the actors  to  understand and negot ia te  around.

Instead of  using Act ion Nets  Theory,  this  master ’s  thesis  could have delved into the 
or iginal  theory;  Actor-Network Theory (ANT) (Cal lon,  2001) .  ANT descr ibe the com-
plex and heterogeneous network of  human and non-human actors ,  in  which the tabletop 
is  in .  While  Act ion Net  Theory emphasises  the act ions that  connect  actors ,  ANT focuses 
on the objects  and actors  themselves .  Although ANT is  praised for  i ts  abi l i ty  to  descr ibe 
networks,  i ts  pract ical  implicat ions are  l imited.  The research group bel ieves  that  concen-
trat ing on the act ions between the actors ,  ra ther  than the actors  themself ,  makes i t  easier 
to  t ranslate  theoret ical  f indings into pract ical  appl icat ions,  such as  act ion in  a  s t ra tegy 
for  Kvadrat  Real ly.  Nonetheless ,  the importance of  social  dynamics and power s t ruggles 
is  acknowledged,  which is  why the theory of  pol i t ical  processes  is  included.

Another  more dis t inct  theory that  could have been appl ied is  the Mult i -Level  Perspect ive 
(MLP) (Geels ,  2005) .  This  theory offers  a  f ramework for  analysing Kvadrat  Real ly  with-
in  the context  of  socio- technical  t ransi t ions towards sustainabi l i ty  ( ibid) .  Here,  ESPR 
represents  a  new element  in  the socio- technical  landscape,  pressuring the exis t ing text i le 
regime to  adopt  more sustainable  pract ices ,  including CE pract ices  and greater  supply 
chain t ransparency.  This  pressure creates  a  window of  opportuni t ies  for  niche companies 
l ike Kvadrat  Real ly  and NewRetex to  meet  the new demands,  ul t imately leading to  ad-
justments  in  the exis t ing regime. 

Another  topic ,  that  could have been relevant  to  add as  i t  a lso supports  more t raceabi l i-
ty,  t ransparency,  and general  ESPR principles  could be to  look into the present  method 
of  calculat ing and reducing businesses’ Scope 3 emissions.  The Scope 3 s tandard is  the 
only internat ional ly  accepted method for  companies  to  account  for  value chain emissions 
(GHG Protocol ,  2013) .  I t  could be interest ing to  look into how the ESPR focus areas 
are  a l igned with the requirements  of  the Scope 3 calculat ions to  support  the integrat ion 
of  ESPR into the organisat ion.  Given the growing focus on Scope 3 emissions among 
organisat ions,  incorporat ing this  perspect ive could s ignif icant ly  enhance the project’s 
scalabi l i ty  and relevance.

From the development  of  the s t ra tegy presented in  this  master  thesis ,  the  natural  ob-
ject ive would be to  ini t ia te  a  meaningful  implementat ion phase by diving into the f i rs t 
area in  the s t ra tegy:  “Value Chain Roles” (see sect ion 7.4) .  In  this  process ,  key actors 
should be engaged in  a  pol i t ical  process  to  negot ia te  their  responsibi l i t ies  within the 
value chain.  I t  i s  ant ic ipated that  this  process  wil l  lead to  re levant  connect ions by tying 
knots  that  promote more sustainable  value chain col laborat ions,  thereby support ing the 
object ives  of  the ESPR.
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