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This rive r in  east China’s Zhe jiang province  tu rned  red  due  to  a  h igh  
leve l of pollu tion  from  red  dye . Photo by CFP. 

“Good wa t e r qua lit y is essent ia l t o huma n hea lt h , socia l a nd economic 
development , a nd t he  ecosyst em. However, a s popula t ions grow a nd  
na t ura l environment s become degra ded, ensuring t here  a re  sufficient  
a nd sa fe  wa t e r supplies for everyone  is becoming increa singly 



cha llenging. A ma jor pa rt  of t he  solut ion is t o produce  less pollut ion  
a nd improve  t he  wa y we  ma na ge  wa st ewa t e r.” 1 

The  increase  in  wate r contam ina tion  and  pollu tion  due  to  hum an 
activity has resu lted  in  one  of today’s m ost critica l environm enta l 
cha llenges, with  worsening wate r pollution  a ffecting both  deve loped  
and  deve loping countries. In  the  la tte r, it is  m ostly due  to  rap id  
popula tion  growth  and  urbanisa tion , increased  industria l and  other 
econom ic activities, a s well a s politica l and  public apathy to  im prove  and  
m ainta in  wate r and wastewate r m anagem ent processes in  the  long-
te rm .2 

Untrea ted  wastewate r has a  severe ly de trim enta l im pact on  the  
environm ent, and  the  rap id  industria lisa tion  tha t has been  evident 
during the  last few decades has sign ifican tly increased  the  am ount of 
pollu tan ts in  the  environm ent. Im proper trea tm ent of som e hazardous 
industria l wastes re leased  into  bodies of wate r has had  toxic e ffects on  
a ll types of life  form s, both  directly and  ind irectly.3 Textile  dye ing is the  
second-largest pollu te r of wate r worldwide , with  the  fash ion  industry 
producing 20% of the  world’s wastewate r a lone . This is because  textile  
m anufacture rs use  la rge  am ounts of wate r and  the  resu lting 
wastewate r p roduces h igh ly pollu ted  discharge . 

Research  has shown tha t the  socia l and  econom ic deve lopm ent in  
China  has led  to  a  sign ifican t de te riora tion  in  the  wate r environm ent, 
which  has lim ited  susta inable  regional deve lopm ent.4  The  textile  
industry in  China  is one  of the  country’s m ost im portan t industries. Its  
b iggest im pact on  the  environm ent is re la ted  to  prim ary wate r 
consum ption  and  wastewate r d ischarge . The  m anufacturing of textiles 
has created  se rious cha llenges for wa te r susta inability, characte rised  by 
in tensive  chem ica l consum ption  and  wate rborne  pollu tion .5 



Photo by Dean  Moria rty. 

Understanding the  factors tha t im pact on  the  wate r environm ent is vita l 
for fu ture  wate r conservation  e fforts. With  the  acce le ra tion  of 
industria lisa tion , China’s wate r quality has de te riora ted  to  becom e one  
of the  world’s worst,6 and  it has the  fourth  la rgest freshwate r rese rves in  
the  world  a longside  one  fifth  of the  world’s popula tion . Due  to  
increasing dem ands over wate r use , such  resources a re  be ing 
increasingly and  extensive ly exploited  for econom ic 
purposes.7 However, in  recent years, the  Chinese  governm ent has 
im plem ented  m ore  stringent environm enta l regula tions in  an  a ttem pt 
to  change  the  situation .8 

One  reason  for th is tu rnaround could  be  re la ted  to  the  widespread  
adoption  of the  United  Nations Susta inable  Developm ent Goa ls (SDGs), 
and  in  particula r SDG6, which  se ts out to  “ensure  availability and  
susta inable  m anagem ent of wate r and  san ita tion  for a ll”.9 The  
achievem ent of th is Goa l, even  if pa rtia lly, would  grea tly benefit people  
and  the  p lane t, given  the  im portance  of clean  wate r for socio-econom ic 
deve lopm ent and  qua lity of life , including hea lth  and  environm enta l 
p rotection . SDG6 considers im provem ent of wate r qua lity by reducing 
by ha lf the  am ount of wastewate r that is  not trea ted  by 2030. 



Digita l Science’s goa l is  to  try to  change  the  scien tific ecosystem  by 
cha llenging the  way th ings a re  done  and  act To in te rrogate  the  research  
be ing done  on  th is im portan t topic, we used  Dim ensions  to  identify 
research  publica tions associa ted  with  wastewate r and  the  textile  
m anufacturing industry with  the  in tention  of see ing each  country’s – in  
particu la r China’s – contribution  to  research  in  this space .  An in itia l 
sea rch  looked  a t wastewate r and  wate r pollu tion  to  cla rify the  exten t of 
research  output in  th is a rea , and  to  iden tify the  countries where  there  
appeared  to  be  a  sign ifican t research  focus.The  exten t of research  
be ing undertaken  across these  dom ains h igh lighted  the  countries with  
the  grea test num ber of publica tions in  wastewate r pollution , and  
showed tha t China , the  United  Sta tes and  Ind ia  in  particula r, had  the  
grea test research  output. 

De lving deeper in to  the  da ta  from  DIm ensions, we  developed  a  m ore  
specific sea rch  focusing on  wastewate r and  wate r pollu tion  while  a lso 
in troducing te rm s re la ted  to  the  textile  industry, thus creating a  
narrower sea rch  focus.10  We a lso used keywords sourced  following an  
extensive  lite ra ture  sea rch  – the  fu ll sea rch  string can  be  found  a t the  
end  of th is b log. Using the  de ta iled  search  we  investigated th is area  of 
research  in  the  context of a  num ber of dom ains including 
the  UN SDGs, Fie lds of Research  (FoRs), and  a lso looked  a t the  top  
research  producing countries to  explore  research  outputs in  m ore  
de ta il (see  Fig.2 be low). 

Figure  2: No. of resea rch publica t ions a nd resea rchers by count ry 

https://app.dimensions.ai/discover/publication
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://www.arc.gov.au/grants/grant-application/classification-codes-rfcd-seo-and-anzsic-codes


focusing on t ext ile  ma nufa ct uring a nd wa st ewa t e r pollut ion. (Source : 
Dimensions) 

The  de ta iled  search  resu lted  in  4,446 publica tions iden tified  in  
Dim ensions across a  10-year tim e  period  (see  Fig. 3 be low). An 
increased  upward  trend  from  2017 to  2021 is evident, which  is 
suggestive  tha t the  years following im plem enta tion  of the  UN SDGs in  
2016, h igh ligh ts the  increased  im portance  of research  in  th is dom ain . 
Looking a t the  percentage  d iffe rences (see  Table  1) where  the  pre-SDG 
has been  com pared  with  post-SDG, tim e  periods, the  diffe rence  is 
clea rly evident, with  a  th reefold  increase  in  published  research  a fte r the  
im plem enta tion  of the  SDGs, aga in  poten tia lly indicative  of th is 
in fluence  and  the  2030 Agenda . 

Figure  3: Resea rch publica t ions published a cross a  10-yea r period  
focusing on t ext ile  ma nufa ct uring a nd wa st ewa t e r pollut ion. (Source : 
Dimensions) 



Ta ble  1: Percent a ge  difference  in  no. of publica t ions pre- a nd post  SDG 
implement a t ion (Source : Dimensions) 

Contamina ted lake in India . Photo by Yogendra  Singh. 

Su s t a in a b le  De ve lop m e n t  Goa ls  (SDGs), w a st e w a t e r  a n d  t e xt ile  
m a n u fa ct u r in g, in  Dim e n sion s  

Academ ic institu tions p lay a  crucia l role  in  ensuring the  success of the  
SDGs, and  scien tific research  is one  of the  m ost re levant dim ensions for 
the  ach ievem ent of the  2030 SDG Agenda .11 It addresses rea l-world  
problem s, socie ta l needs, and  innova tive  technologies necessa ry to  
break new ground for susta inable  deve lopm ent. 



Taking the  research  outputs following the  de ta iled  search , we  filte red  
for those  publica tions tha t have  been  classified  as re la ting to  the  UN 
Susta inable  Deve lopm ent Goa ls (using the  Dim ensions SDG 
classifica tion  system  – see  Fig. 4 be low). 

In  tota l, Dim ensions genera ted  572 SDG associa ted  outputs. Of th is 
to ta l, 272 were  re la ted  to  SDG6 ‘Clean  Water and  Sanita tion’, revealing it 
a s one  of the  m ain  SDG drivers for susta inable  developm ent research . 
With in  SDG6 there  a re  e igh t ou tcom e ta rge ts, the  th ird  of which  -Targe t 
6.3 – is especia lly re levant here . It dem ands tha t: “By 2030, im prove  
wate r quality by reducing pollu tion , e lim ina ting dum ping and  
m inim ising re lease  of hazardous chem icals and  m ate ria ls, ha lving the  
proportion  of un trea ted  wastewate r and  substan tia lly increasing 
recycling and  sa fe  reuse  globally”. 

Looking a t the  FoR ca tegories associa ted  with  the  ou tputs we  note  tha t 
the  272 SDG6 outputs a re  predom inantly associa ted  with  Engineering, 
Environm ental Engineering, Chem ical Engineering and  Chem ica l 
Sciences. It is  understood  that rea lising SDG6 includes overcom ing 
num erous challenges, one  of which  is wa te r pollu tion  from  the  re lease  
of hazardous m ateria ls by the  textile  industry, and  the  fie lds of research  
h ighligh ted  above  fit well with  publica tions that m ight address 
overcom ing such  cha llenges. 

We a lso found  tha t SDG7 (‘Affordable  and  Green  Energy’ – 232 outputs) 
has a  sim ila r tra jectory to  tha t of SDG6 with  a  sharper increase  of 
publica tions year on  year from  2017, following the  im plem enta tion  of 
the  UN SDGs (See  Fig. 4).  It is  a lso  an  SDG where  one  m ight expect a  
considerab le  overlap  with  SDG6. To investigate  th is, we  looked  a t the  
FoR ca tegories associa ted  with  SDG7 and  found tha t they were  the  
sam e as for SDG6, predom inantly in  the  fie lds of Engineering, 
Environm ental Engineering, Chem ical Sciences and  Chem ical 
Engineering.  

https://app.dimensions.ai/discover/publication
https://app.dimensions.ai/discover/publication
https://app.dimensions.ai/discover/publication


Figure  4: Top five  SDGs by number of resea rch publica t ions from 2012-
2021. 

Fie ld s  of Re se a rch  (FoRs) ca t e gor ie s , w a s t e w a t e r , w a t e r  p o llu t ion  
a n d  t e xt ile  m a n u fa ct u r in g 

Table  2 be low outlines the  top  six research  producing countries as 
evidenced  by the  highest num ber of publica tions in  the  five  dom inant 
FoR ca tegories – the  research  focus d irection .   What is apparent here  is 
tha t China  is the  top  research  producing country with  approxim ate ly 
50% of its  published  research  identified  as be ing in  the  FoRs of 
Engineering and  Chem ica l Sciences ca tegories, whereas for Ind ia  and  
Turkey it is  in  the  FoRs Engineering and  Environm ental Engineering 
ca tegories. For a ll of the  six countries iden tified , Engineering is the  top  
FoR ca tegory.12 



Ta ble  2: Number of t ext ile  ma nufa ct uring a nd wa st ewa te r  
publica t ions in  t he  t op six count ries a nd t he  t op five  Fie lds of Resea rch  
ca t egories . 

Ke yw ord  co -occu rre n ce  a n a lys is  

A keyword  co-occurrence  ana lysis of a ll the  keywords a ttached  to  the  
published  research in  the  specified  search  was ca rried  ou t using 
VOSviewer13 (See  Fig, 6 be low). The  VOSviewer tool a llows the  eva lua tion  
of a ll keywords a ttached  to  the  publica tions and  assesses the  strength  
of the  links be tween  them . It a ttaches a  re levance  score  providing an  
ind ica tion  of the  strength  of the  links to  the  top ic of the  publica tion . The  
colours of the  nodes re fe r to  the ir average  re levance  am ongst the  links 
tha t have  been  counted  (tenuous links a re  not counted  as re levant) and  
the  h igher co-occurrence  am ongst item s is represented  by the  size  of 
the  nodes. 

Following an  in te rroga tion  of the  keyword  co-occurrences involved  in  
the  ne twork visualisa tion  outlined  be low, the ir links to  FoRs becom es 
evident:  

• The  b lue  and  lim e  green  cluste rs connect and  cen tre  a round the  
dye ing process and chem ica ls involved in  th is, and  a re  chie fly 
associa ted  with  the  Chem ical Sciences FoR ca tegory.   

• The  red  cluste r m ain ly overlaps with  the  purp le  cluste r and  re la tes 
to  com ponents of wastewate r and  trea tm ent technologies and  is 
associa ted  with  the  Engineering FoR.  



• The  green  cluste r and  the  lim e  green  cluste r a re  a lso connected  
and  re la te  to  trea tm ent e fficiencies and  conditions cen tred  
a round dye ing, and associa te  with  Engineering, Chem ical Sciences 
and  Physical Chem istry FoR ca tegories. 

These  observa tions a llow for a  d iffe rent perspective  on  the  associa tion  
am ongst fie lds of research  and  we  a re  ab le  to  see  m ore  com prehensive  
re la tionships revealing their m ultidiscip linary na ture .  

 Figure  6: VOSviewer a na lysis of keyword co-occurrences. 

Con clu s ion s  

The  m ain  focus of th is b log was to  look a t wastewate r and  wate r 
pollu tion  in  textile  m anufacturing and to  explore  the  associa tion  
be tween  the  scien tific lite ra ture  with in  two of Dim ensions’ classifica tion  
system s – SDGs and  FoRs. The  a rticle  has se t ou t a  descrip tive  analysis 
of fea tures of the  research  on  wastewate r pollu tion  in  the  textile  
industry. 

We carried  ou t an  in itia l sea rch  using Dim ensions to  assess how m uch 
of the  research  litera ture  could  be  associa ted  with  wastewate r and  
wate r pollu tion .  Having estab lished  tha t Dim ensions yie lded  a  



substantia l num ber of publica tions (256,967 outputs), we  narrowed 
down the  focus of the  sea rch  by increasing the  num ber of sea rch  te rm s 
to  crea te  a  sea rch  string tha t focused  m ore  specifica lly on  wastewate r 
and  wate r pollution  within  the  textile  industry. The  ra tiona le  for th is was 
tha t textile  m anufacturing has developed  rap id ly in  recent years which  
has led  to  increasing concerns regard ing textile  wastewate r pollu tion . 
This sea rch  yie lded  4,475 publica tions. We were  particula rly in te rested  
in  looking a t how m uch textile  m anufacturing wastewater research  
underp inned  the  SDGs, in  particu la r SDG6 Clean  Water and  Sanita tion , 
as well as looking a t tim elines to  ascerta in  any poten tia l trends, such  as 
those  tha t m ight be  evident p re- and  post-SDG im plem enta tion . The  
resu lts ind ica ted  tha t the  num ber of research  publica tions d id  sharply 
increase  post-SDG im plem enta tion  and  tha t SDG6, as well a s SDG7, 
Affordable  and  Green  Energy, were  the  m ain  SDG drivers of th is 
research . Given  the  overlapping nature  of these  two SDGs, it m akes 
sense  tha t they both  would  fea ture  h igh ly.  

A further layer of in te rest was our investiga tion  of the  Fie lds of 
Research  classifica tions underp inning the  ou tputs from  the  Dim ensions 
search, which  revea led , not unexpected ly, tha t wastewate r pollu tion  in  
textile  m anufacturing has been  stud ied  in  a  num ber of d iffe ren t FoR 
ca tegories, with  publica tions in  Engineering, Environm enta l Engineering 
and  Chem ica l Sciences be ing the  m ost published  a reas, followed by 
Chem ica l Sciences.  In  an  a ttem pt to  understand  poten tia l d iffe rences in  
research  focus in  d iffe ren t countries we  looked  a t the  top  six research  
producing countries and  FoR categories, which  revealed  tha t China  
cam e top  with  608 publica tions, followed by Ind ia  with  533 and  Turkey 
with  279 publica tions. 

Fina lly, using VOSviewer to  crea te  a  network co-occurrence  ana lysis, we  
confirm ed our findings h ighligh ting those  a reas of research  focusing on  
the  environm ent, on  the  chem istry involved, on  wate r, and  its trea tm ent 
in  the  urban  environm ent, a s well a s textile  dyes and  the ir rem oval. 

For more  informa t ion a bout  how Dimensions ca n provide  de t a iled  
insight s in t o t he  resea rch ecosyst em, plea se  visit  t he  Dimensions  
websit e . 
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