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1 Introduction 

1 .1 .  Mechan ica l -b io log i ca l - t rea tmen t  (MBT)  techno log ies  have a t t rac ted  cons ide rab le  
i n te res t  i n  recent  yea rs .   The  hope  i s  tha t  such  sys tems  cou ld  reduce soc ie ty ’s  
dependence  upon  land f i l l  wh i l e  a t  the  same t ime avo id ing  the  need  fo r  i nc ine ra t ion .   
However ,  as  i n te res t  i n  MBT has  inc reased,  con f l i c t i ng  v iews  have  emerged abou t  i t s  
su i tab i l i t y  fo r  such  a  ro le .   Th is  repor t  seeks  to  p rov ide  a  comprehensive ,  ob ject ive  
review  of  the  capabi l i t ies  and l imi ta t ions  o f  MBT  t echno log ies  in  the  con tex t  o f  
evo l v ing  was te  management  requ i rements .  

1 .2 .  The  p ro jec t  was  funded  by  UK land f i l l  t ax  c red i ts  d isbu rsed  by  the  S ITA Env i ronmenta l  
T rus t  (SET)  and  co - funded  by  ASSURRE (The  Assoc ia t i on  fo r  the  Sus ta inab le  Use  and 
Recovery  o f  Resources  in  Europe) .   We a re  g ra te fu l  f o r  the i r  suppor t .  

1 .3 .  Because  the  p r imary  fund ing  was  f rom UK tax  c red i ts ,  t he  repor t  i s  wr i t t en  spec i f i ca l l y  
w i th  the  a im o f  p rov id ing  in fo rmat ion  to  he lp  UK Loca l  Au tho r i t i es  make dec is ions  abou t  
the  ex ten t  to  wh ich  MBT can  he lp  them meet  manda to ry  EU and  UK was te  management  
po l i cy  ta rge ts .   However ,  the  majo r i t y  o f  the  i ssues  d i scussed –  as  we l l  as  the  Process  
Rev iews  -  w i l l  be  o f  d i rec t  re levance  to  a  w ide  range  o f  was te  p ro fess iona ls  i n  Europe  
and  e l sewhere .  

Scope & Objectives 

1 .4 .  The  a ims  o f  th i s  repor t  a re :  

 t o  assess  the  current  s tatus  o f  MBT ,  d rawing  upon in te rna t iona l  exper ience,  s i te  
appra isa ls  o f  re fe rence  fac i l i t i es  and  a  c ross -compar i son  o f  techno logy op t ions ;  

 t o  ident i fy issues ,  chal lenges  and po l icy const ra in ts  t ha t  w i l l  de te rmine  wh ich  
t ype  o f  MBT sys tem i s  mos t  su i tab le  fo r  an  ind i v idua l  Loca l  Au tho r i t y  i n  the  
con tex t  o f  the  evo lv ing  regu la to ry  and  po l i t i ca l  f ramework  in  wh ich  po l i cy  
dec is ions  a re  be ing  made ;  

 t o  provide  a  su i te  o f  independent  Review s ,  wh ich  have been p repared  to  a  
cons is ten t  se t  o f  c r i t e r i a ,  and  wh ich  assess  the  capab i l i t i es  and  su i tab i l i t y  o f  t he  
lead ing  MBT p rocesses  f rom a round the  wor ld ;  

 t o  ana lyse  the  technica l  and  commerc ia l  parameters  t ha t  de te rmine  the  
feas ib i l i t y  o f  us ing  the  ou tpu t  f rom MBT p rocesses  fo r  ‘ fue l ’  and  ‘so i l ’  
app l i ca t ions .  

1 .5 .  There  i s  no  consensus  abou t  wha t  cons t i t u tes  an  MBT p rocess .   Our  ove r - r i d ing  
ob jec t i ve  has  been  to  p rov ide  a  comprehens ive  rev iew tha t  covers  the  range o f  
techno log ies  ra the r  than  focus ing  on  a  na r rowly  p resc r ip t i ve  de f in i t i on  o f  MBT.   I t  was  
fe l t  t ha t  the  repor t  shou ld  be  focused on  in tegra ted  MBT sys tems ,  ra the r  than  ad -hoc  
combina t ions  o f  mechan ica l  and  b io log i ca l  e lements ,  s ince  th i s  l a t te r  approach  wou ld  
have  had  to  i nc lude  cons ide ra t ion  o f  the  numerous  compos t ing  p lan ts  tha t  i nco rpora te  
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some mechan ica l  sc reen ing  to  remove  contaminan ts .   The  repor t  on ly  cons ide rs  the  
p rocess ing  o f  m ixed MSW, no t  g reen  was te  o r  commerc ia l / i ndus t r i a l  was te  app l i ca t ions .  

MBT :  Matching Roles to Processes 

1 .6 .  Much  o f  the  con fus ion  abou t  the  capab i l i t i es  o f  mechan ica l -b io log i ca l - t rea tment  o f  
was te  a r i ses  because  MBT p rocesses  a re  be ing  cons ide red  fo r  a  number  o f  qu i te  
d i f fe ren t  ro les .   The  vary ing  goals  o f  i nd iv idua l  Loca l  Au tho r i t i es  p lace  d i f f e ren t  
requ i remen ts  on  MBT p rocesses  and ,  no t  su rp r i s ing ly ,  some commerc ia l  t echno log ies  
a re  more  compat ib le  w i th  one  ro le  than  ano the r .  Th is  can  lead  to  apparent l y  con f l i c t i ng  
s ta tements  abou t  the  e f fec t i veness  o f  MBT sys tems .   We have  p laced  cons ide rab le  
emphas is  w i th in  th i s  repor t  on  address ing  th i s  con fus ion .  The  concep tua l  approach  
u t i l i sed  i s  summar ised  in  Figure  1 .  

Figure 1: Our approach to evaluating the effectiveness of MBT  

 

1 .7 .  The  above  ana lys i s  l eads  to  a  number  o f  conc lus ions  abou t  key  fac to rs  tha t  can 
cons t ra in  o r  encourage  the  usage  o f  MBT p rocesses  –  wh ich  we  a re  ca l l i ng  Themat ic  
Issues .   These  may re la te  to  po l i cy  ma t te rs ,  commerc ia l  pa ramete rs  o r  techn ica l  i ssues  
(see  Figure  2 ) .   Our  ana lys i s  has  been  focused  upon  examin ing  each o f  these  Themat i c  
I ssues ,  wh ich  a re  top i cs  f requen t l y  c i ted  as  e i the r  ba r r ie rs  to  the  adopt ion  o f  MBT o r  
reasons  fo r  MBT be ing  a  p re fe r red  so lu t i on ;  d rawing  conc lus ions  abou t  the i r  
s ign i f i cance and ,  where  appropr ia te ,  p rov id ing  recommendat ions .  
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Figure 2: The Thematic Issues related to the usage of MBT that are addressed in this report 

 For  wha t  t ypes  o f  was te  a re  MBT p rocesses  bes t  su i ted?  

 At  wha t  sca le  i s  MBT p rac t i ca l?  

 Does  the  imp lementa t i on  o f  an  MBT- led  so lu t i on  requ i re  changes  re la t i ve  to  conven t iona l  
was te  management  p rac t i ces?  

 How p roven  are  MBT sys tems?  

 Do MBT techno log ies  comp lement  o r  con f l i c t  w i th  ke rbs ide  separa t ion  o f  was te?  

 To wha t  ex ten t  can  MBT boos t  recyc l i ng  pe r fo rmance?  

 I s  i nc ine ra t ion  a  he lp  o r  h ind rance  to  an  MBT- led  approach?  

 Can a  UK Loca l  Autho r i t y  mee t  i t s  s ta tu to ry  land f i l l  d i ve rs ion  ta rge ts  us ing  an  MBT sys tem 
wi thou t  the  need  fo r  the rma l  was te  p rocess ing?  

 Are  the re  fewer  s i t i ng  i ssues  fo r  MBT p lan ts  than inc ine ra to rs?  

 Are  the  d i f f e rences  be tween  commerc ia l l y  ava i l ab le ,  p rop r ie ta ry  MBT so lu t ions  s ign i f i can t  i n  
the  con tex t  o f  a  Loca l  Au tho r i t y  dec is ion?  

 Are  the  va r ious  t ypes  o f  MBT sys tem be ing  p romoted more  su i tab le  fo r  d i f f e ren t  ro les?  

 Can MBT techno log ies  de l i ve r  a  ‘ ze ro  was te ’  ob jec t i ve?  

 To wha t  ex ten t  i s  the  ou tpu t  f rom an  MBT p rocess  su i tab le  fo r  use  as  a  so i l  improver  ra the r  
than  as  a  fue l  o r  a  res idue fo r  l and f i l l ?  

 How v iab le  i s  the  use  o f  the  ou tpu t  as  a  co - fue l?  

 Can the  p rocess  p roduce a  su f f i c ien t l y  cons is ten t  p roduc t  to  sa t is f y  end-user  concerns  
abou t  fue l  qua l i t y  and  fue l  va r i ab i l i t y?  

 Can the  p rocess  p roduce a  su f f i c ien t l y  s tab le  res idue  to  be  acceptab le  as  a  land f i l l ed  
mate r i a l  under  EU regu la t i ons?  

 I s  depos i t i on  o f  the  res idua l  f rac t i on  in  l and f i l l  cons is ten t  w i th  the  need  to  max im ise  
resource  recovery  f rom was te?  

 I n  the  con tex t  o f  i nc reas ing  land f i l l  cos ts ,  wou ld  MBT +  E fW be  cheaper  than  MBT +  land f i l l ?  
Source: Juniper analysis 

Report Structure 

1 .8 .  Th is  repor t  seeks  to  p rov ide  a  comprehens ive  rev iew fo r  dec is ion  makers .   Bu t  we  were  
a l so  consc ious  tha t  the  type  o f  i n fo rmat ion  and  the  leve l  o f  de ta i l  t ha t  each  reader  
wou ld  wan t  va r ied  accord ing  to  the  top i c .   We have the re fo re  dec ided  to  s t ruc tu re  the  
repor t  as  a  Summary  Repor t  ( th i s  document )  wh ich  p resents  the  p r inc ipa l  t op ics  and  ou r  
conc lus ions ,  suppor ted  by  a  number  o f  more  de ta i l ed  techn ica l  annexes .  

1 .9 .  The  Summary Repor t  i s  des igned  to  be  a  se l f - con ta ined  document  w i th  c ross -
re fe rences  to  the  re levant  pages  in  the  Annexes .  
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1 .10 .  There  a re  4  annexes  i n  to ta l  and  the re  i s  a  Tab le  on  page 6  o f  t h i s  repor t  tha t  
summar ises  the  con ten ts  o f  each .   De ta i l s  o f  how to  ob ta in  cop ies  o f  them are  a l so  on  
th i s  page .  

1 .11 .  A  key pa r t  o f  th i s  p ro jec t  i s  to  p rov ide  an  independen t  and  ob jec t i ve  rev iew o f  the  many 
MBT p rocesses  cu r ren t l y  be ing  marke ted .   Together  these  Process  Review s  cons t i t u te  
the  la rges t  sec t ion  o f  ou r  repor t  (Annexe  D ) .  

1 .12 .  Wi th  any emerg ing  techno logy,  Case Stud ies  a re  impor tan t .   We have  conduc ted  30  
s i te  vis i ts  t o  appra ise  key re fe rence  p lan ts  i n  Germany,  Be lg ium,  I ta ly ,  Spa in ,  
Aust r ia ,  the  Nether lands ,  Israe l ,  Canada  and the  UK .   Our  ana lys i s  o f  the  
pe r fo rmance  o f  these  p lan ts  has  been  inc luded  w i th in  the  Process  Review s  f o r  the  
re levan t  supp l i e r  i n  Annexe  D .  

1 .13 .  We a lso  d raw ana log ies  f rom exper ience  w i th in  o the r  coun t r i es  in  cons ide r ing  usage 
op t ions ,  regu la to ry  aspec ts ,  marke tab i l i t y  i ssues  and po l i cy  i n i t i a t i ves .  
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2 What is MBT? 

2 .1 .  Mechanical -B io log ica l -Treatment  (MBT)  par t ia l l y  processes  mixed household  w aste  
by mechanica l l y remo ving  some par ts  o f  the  w aste  and by b io log ica l l y  t rea t ing 
o thers ,  so  tha t  the  res idua l  f rac t i on  i s  smal le r ,  more  s tab le  and  more  su i tab le  fo r  a  
number  o f  poss ib le  uses .  

2 .2 .  MBT is  ne i ther  a  s ingle  technology nor  a  comple te  so lu t ion  bu t  i s  a  te rm tha t  has  
come to  embrace  the  use  o f  severa l  t ypes  o f  b io log ica l  and  mechan ica l  p rocess  
e lemen ts  tha t  a re  combined  in  a  w ide  va r ie ty  o f  ways  to  mee t  a  range  o f  ob jec t i ves .   
Thus ,  MBT sys tems  va ry  g rea t l y  i n  the i r  complex i t y  and  func t i ona l i t y .  

2 .3 .  Th is  i s  the  source  o f  bo th  i t s  f lex ib i l i ty  as  a  management  op t ion  fo r  MSW and the 
confus ion  abou t  wha t  i s ,  and  i s  no t ,  an  MBT sys tem;  and  what  i t  can ,  and cannot ,  be  
used  fo r .   La te r  i n  the  repor t  we  w i l l  i den t i f y  the  va r ious  ro les  tha t  MBT can  p lay  –  he re  
we  c la r i f y  wha t  MBT i s ,  and  i sn ’ t !  

2 .4 .  The  a im o f  MBT as  a  was te  management  too l  i s  to  m in im ise  the  env i ronmenta l  impac t  
assoc ia ted  w i th  the  end  d i sposa l  o f  b iodegradab le  was tes  and  to  ob ta in  add i t i ona l  va lue  
f rom the  inpu t  was te  by  the  recovery  o f  recyc lab le  ma te r i a l s ,  such  as  meta l ,  g lass ,  
‘ compos t ’  and ,  in  some cases ,  b iogas  and /o r  a  was te-de r i ved  so l i d  fue l  f rac t ion .  

2 .5 .  S ince  Mechan ica l -B io log ica l -T rea tmen t  i s  a  gener i c  te rm fo r  a  l a rge  number  o f  
p rocesses ,  many c lass i f i ca t i on  sys tems  have  been deve loped  over  the  years  to  g roup 
sub- fami l i es  o f  MBT and MBT- l i ke  p rocesses .   Th is  has  resu l ted  in  a  bewi lder ing  a r ray  
o f  ac ronyms and  te rms ,  such  as  MBT,  BMT,  MBS,  MHT,  b io -d ry ing ,  MBA,  MBV and  MBP.   
Here  we  have  on ly  i nc luded  a  b r ie f  exp lanat ion  o f  MBT and BMT ( the  two  mos t  w ide ly  
used  te rms  in  the  UK)  and  the  reader  i s  re fe r red  to  Annexe  A  where  these  and  o ther  
concep ts  a re  desc r ibed  in  more  de ta i l .   Annexe  A  a l so  i nc ludes  schemat i cs  fo r  the  mos t  
common types  o f  con f igu ra t ion ,  b r ie f  desc r ip t i ons  o f  the  co re  techno log ies  used ,  and  
ana lys i s  o f  the  key fea tu res  o f  the  main  ca tegor ies  o f  MBT sys tems .    

2 .6 .  The  ‘M’  s tands  fo r  ‘Mechanica l ’  and  re fe rs  to  so r t i ng ,  separa t ion ,  s i ze  reduc t ion  and  
s iev ing  techno log ies  i n  va ry ing  conf igu ra t i ons  to  ach ieve  a  mechan ica l  separa t ion  o f  
was te  f rac t i ons  in to  po ten t ia l l y  use fu l  p roduc ts  and /o r  s t reams su i tab le  fo r  b io log ica l  
p rocess ing .    

2 .7 .  The  ‘B ’  s tands  fo r  ‘Bio logica l ’  and  re fe rs  to  an  ae rob ic  o r  anaerob ic  b io log ica l  p rocess  
wh ich  conver ts  the  b iodegradab le  was te  f rac t ion  in to  a  compos t - l i ke  ou tpu t  (CLO)  and ,  
i n  the  case  o f  p rocesses  inco rpo ra t ing  AD (Anaerob ic  D iges t ion ) ,  b iogas .  

2 .8 .  The  ‘T ’  s tands  fo r  ‘Treatment ’  and  re la tes  to  the  fac t  t ha t  p rocess  e lemen ts  can  be  
in teg ra ted  to  c rea te  an  MBT p rocess .  

2 .9 .  The  ‘B ‘  can  be  p laced  be fo re  the  ‘M ‘ .   I n  th is  case  the  p rocess  i s  somet imes  re fe r red  to  
as  a  BMT  p rocess .   The  mos t  common va r ian t  o f  t h i s  i s  known as  ‘b io -drying ’  where  
the  up - f ron t  b io log ica l  p rocess  pa r t i a l l y  d r ies  the  was te .    
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2 .10 .  In  th is  repor t  w e  w i l l  use  the  term MBT gener ica l l y to  descr ibe  a l l  the  types  o f  
in tegra ted  mechanica l  and b io log ica l  process ing  of  household  w aste .  

2 .11 .  Un t i l  recen t l y ,  MBT was  l i t t l e  known in  the  UK and  many o the r  coun t r i es .   Bu t  MBT is  
a l ready an  estab l ished w aste  t rea tment  method in  some par ts  o f  Europe ,  hav ing  
evo l ved  over  the  pas t  10  -  12  years .  

2 .12 .  The  te rm was  o r ig ina l l y  used  to  re f l ec t  an  approach  to  was te  management  tha t  
eschewed  the rma l  p rocess ing  ( i . e .  t o  desc r ibe  the  use  o f  any mechan ica l  o r  b io log ica l  
techn iques  to  reduce  the  amount  o f  was te  land f i l l ed ) .   Thus ,  i n  Germany and  Aus t r i a ,  
where  the  concept  o r ig ina ted ,  the  te rm MBT covered  a l l  mechan ica l  sys tems  ( i nc lud ing  
MRFs)  and  b io log ica l  sys tems  (such as  compos t i ng )  tha t  were  used  to  reduce the  
amoun t  o f  res idua l  was te .  Thus  i t  i nc luded  separa te  un - in teg ra ted  b io log ica l  and  
mechan ica l  p rocess  e lements .   Over  t ime ,  the  use  o f  the  te rm MBT has  la rge ly  come to  
mean  an  in tegra ted  sys tem tha t  uses  bo th  a  mechan ica l  and  a  b io log ica l  e lemen t  w i th in  
one  p rocess .  

2 .13 .  We have used  th i s  l a t te r  de f in i t i on ,  s ince ,  i n  ou r  v iew,  much  o f  the  con fus ion  abou t  MBT 
der i ves  f rom us ing  too  broad  a  de f in i t i on .   Fo r  s im i la r  reasons  we  have  no t  i nc luded 
Mechan ica l  Hea t  T rea tmen t  (MHT )  t echno log ies  w i th in  the  de f in i t i on ,  desp i te  the i r  
s im i la r i t i es  w i th  t rue  MBT sys tems.   MHT p rocesses  a re  d i scussed  in  Annexe  A .  

2 .14 .  The  f i r s t  genera t ion  o f  MBT- type  sys tems  were  very  s imp le  comb ina t ions  o f  re la t i ve l y  
l ow- tech  mechan ica l  so r t i ng  techno log ies  w i th  l ow- tech  b io log ica l  p rocesses ,  such  as  
w ind row compos t i ng .   More  advanced concepts  have  s ince  been  deve loped and  MBT 
p rocesses  are  now be ing  marke ted  as  ‘ s ta te -o f - the -a r t ’  ‘ t u rnkey ’  so lu t i ons  ac ross  
Europe ,  togethe r  w i th  more  soph is t i ca ted  approaches  to  env i ronmenta l  aba tement  than 
i s  used  in  f i rs t  genera t ion  fac i l i t i es .  

2 .15 .  I t  i s  impor tan t  to  no te  tha t  some o f  these  in teg ra ted  MBT techno log ies  p roduce  a  fue l  as  
the i r  p r imary  ou tpu t ,  wh ich  i s  then  the rma l l y  p rocessed  by  one  method  o r  anothe r  –  and  
so  the  o r ig ina l  pe rcep t ion  tha t  MBT does  no t  i nvo lve  Energy- f rom-Was te  i s  no t  
necessar i l y  an  accura te  re f l ec t i on  o f  many o f  the  con f igu ra t ions  be ing  mos t  w ide ly  
cons ide red .  
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3 What are the reasons for the current interest in MBT? 

Diverting waste from landfil l  

3 .1 .  Faced  w i th  the  need  to  meet  s ta tu to ry  ta rge ts  fo r  recyc l i ng  and  d ive rs ion  o f  
b iodegradab le  was te  f rom land f i l l ,  UK Loca l  Au tho r i t i es  have to  make  fundamenta l  
dec is ions  tha t  w i l l  change  the  way they manage  was te .   S im i la r  cha l l enges  a re  faced  by  
was te  p ro fess iona ls  i n  many o the r  coun t r i es .  

3 .2 .  The  ma jo r i t y  o f  counc i l s  a re  cu r ren t l y  focused  on  boos t i ng  recyc l i ng  ra tes ,  bu t  a lso  
recogn ise  tha t  they  w i l l  have  to  go  fu r the r  to  mee t  the i r  l and f i l l  d i ve rs ion  ta rge ts .   I n  
essence ,  th i s  means  se lec t i ng  a  techno logy o r  techno log ies  tha t  w i l l  be  used  as  the  
bas is  fo r  mov ing  away f rom d isposa l  tow ards t rea tment .  

3 .3 .  In  o rde r  to  avo id  l and f i l l ,  t he  mos t  obv ious  t rea tment  op t ion  i s  i nc ine ra t ion  bu t ,  because 
o f  the  nega t i ve  image  o f  th i s  approach –  and  the  consequen t  d i f f i cu l t y  i n  imp lement ing  
inc ine ra t i on - led  s t ra teg ies  –  mos t  Loca l  Au tho r i t i es  wan t  to  cons ide r  the  poss ib le  use  o f  
a l te rna t i ve  techno log ies ,  even  i f  t hey  then  subsequen t l y  dec ide  to  adop t  i nc inera t ion .  

3 .4 .  Many o f  these  a l te rna t i ves ,  such  as  gas i f i ca t ion  and  pyro l ys i s ,  a re  a lso  the rmal  
techno log ies  (wh ich  can then  ra i se  s im i la r  concerns  to  those  expressed  abou t  
i nc ine ra t i on ) .   Moreover  doub ts  have been expressed  abou t  the  dependab i l i t y  and  
bankab i l i t y  o f  some o f  the  more  heav i l y  p romoted so -ca l l ed  Advanced  Thermal  
T rea tmen t  techno log ies .   S tand-a lone  gas i f i e rs  the re fo re  seem less  a t t rac t i ve  than  they  
d id  a  few years  ago .   Th is  has  led  to  the  search  fo r  p roven ,  non- the rmal  a l te rna t i ves .   
Much o f  the  in te res t  i n  MBT a r i ses  ou t  o f  th i s  search .  

3 .5 .  The  pub l i ca t i on  in  February  2003  o f  the  Greenpeace repor t  en t i t l ed  “Coo l  Was te  
Management ”  i nc luded  a  recommendat ion  to  UK-based  au tho r i t i es  to  cons ide r  the  mer i ts  
o f  MBT.   I t  s ta ted  tha t  MBT cou ld  de l i ve r  up  to  85% mass  d ive rs ion  o f  was te  f rom 
landf i l l  w i thou t  the  need  fo r  i nc ine ra t ion .   Th is ,  and  assoc ia ted  coverage  in  the  Na t iona l  
P ress ,  l ed  to  he igh tened in te res t  i n  MBT techno log ies .  

Can MBT fulfi l  the role it is being given? 

3 .6 .  In  response  to  th i s  i n te res t ,  some spec i f i c  MBT techno log ies  were  heav i l y  p romoted  to  
UK Loca l  Autho r i t i es  du r ing  the  la t te r  pa r t  o f  2003 .   A t  the  same t ime  concerns  about  
the  pract ica l i ty  o f  adopt ing  an  MBT- led  approach  were  vo iced .   These  doub ts  focused 
upon  the  fac t  tha t  MBT i s  on ly  an  in te rmed ia te  t rea tmen t  techno logy and  tha t  the re fo re  
a  v iab le  end-use  o r  d i sposa l  op t ion  i s  s t i l l  needed fo r  the  ou tpu ts  f rom MBT.   Doub ts  
have  been  expressed  by  bo th  was te  management  compan ies  and  Loca l  Au tho r i t y  o f f i ce rs  
abou t  the  v iab i l i t y  o f  bas ing  long- te rm was te  d i sposa l  con t rac ts  on  MBT when  the re  a re  
pe rce ived  commerc ia l  r i sks  assoc ia ted  w i th  manag ing  the  MBT ou tpu ts .   P roponen ts  o f  
MBT d ismiss  such  concerns ,  say ing  tha t  they  can eas i l y  be  addressed .   Th is  repor t  
p rov ides  new ana lys i s  o f  th i s  i ssue.  
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3 .7 .  In  ou r  v iew,  one  reason  fo r  the  d i f f e rence  o f  op in ion  abou t  i t s  su i tab i l i t y  i s  tha t  MBT is  
be ing  cons idered  for  a  number  o f  ro les ,  on ly some of  w hich  i t  can  achieve  ( see  
Figure  3 ) .   I t  i s  the re fo re  impor tan t  to  ma tch  the  spec i f i c  reasons  fo r  us ing  MBT on a  
pa r t i cu la r  p ro jec t  w i th  a  p rocess  tha t  i s  capab le  o f  de l i ve r i ng  on  those  ob jec t i ves .   Th is  
i s  the  sub jec t  o f  the  nex t  sec t ion .  

Figure 3: Typical goals for MBT 

Goal Extent to which this goal can be met by MBT 

Help to meet landfill 
diversion targets 

Yes, 
significantly 

Incorporating an MBT element into almost any waste strategy will boost 
landfill diversion, often significantly (see Section 11) 

Boost recycling performance Yes, but .... A common misconception about MBT is that it produces lots of 
materials for recycling.  In fact, when processing residual waste, MBT 
processes typically only recover 5-10% additional dry recyclables 
(though they are capable of recovering more).  Notwithstanding this, 
because of the way recycling performance is calculated in the UK, MBT 
could boost reported recycling rates under UK BVPI targets by 
significantly greater percentages (see Section 11) 

Reduce the need for 
incineration 

Yes, partly MBT processes only partially treat the waste, so an outlet has to be 
found for the residual fraction.  Most UK LAs could meet their statutory 
diversion targets by using MBT + landfill, avoiding thermal treatment 
for those that are determined to do so, but this may have 
disadvantages, such as cost.  Where MBT is used as a pre-treatment 
before thermal processing, the scale of EfW needed is usually halved. 

Avoid the need for separate 
kerbside collection of dry 
recyclables and green waste 

Yes, but  
not in UK 

MBT can be used as an alternative approach to kerbside collection or 
MRF sorting; but, because of the requirements of the Household Waste 
Recycling Act, it is unlikely that this would be desirable in the UK. 

Maximise the sustainability 
of waste management 
through recycling and 
recovery 

Yes, in some 
configurations. 

 
No, in others. 

Maximising the amount of recyclables generated by an MBT process 
increases cost, and so for commercial reasons, this may be limited at 
particular sites.  If the solid output is sent to landfill, rather than being 
used as a fuel, resource recovery has not been maximised. The energy 
content could displace fossil fuels, mitigating climate change impacts. 

Achieve an overall ‘zero 
waste’ goal 

No Despite claims from a wide range of policy makers, NGOs and process 
companies, MBT processes (like all other waste technologies) will 
produce a certain amount of secondary wastes that cannot be viably 
recycled or used as a fuel.  As such, this is not a ‘zero waste’ solution. 

Minimise waste processing 
costs 

Possibly, but 
not likely 

Although MBT processing costs are comparable to many other options, 
MBT is only a partial solution and so it is likely that the overall costs 
associated with an MBT-led solution will not be significantly lower than 
alternatives (see Section 12) 

Reduce the impact of waste 
on the community 

Cannot 
generalise 

The visual impact, noise, emissions, vehicle movements, etc. 
associated with a project will vary.  Some MBT processes will be better 
than others against specific criteria. 

Make it easier to implement 
waste infrastructure in 
planning terms 

Slightly Waste strategies that avoid thermal processing tend to engender less 
public concern, regardless of their actual environmental and health 
impacts.  This may lead to slightly less public opposition for an MBT-led 
approach. 

Base waste policies on 
bankable robust technology 
solutions 

Yes, relative to 
other novel 
processes 

The technology risk associated with MBT is lower than many other novel 
approaches and there are several reasonably well proven systems 
available (see Section 8). 

Source: Juniper analysis 
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4 Assessing MBT systems according to their outputs 

4 .1 .  Dec is ion  p rocesses  about  MBT can  be  s imp l i f i ed  by  cons ide r ing  the  fou r  ma in  op t ions  
ava i l ab le  fo r  the  ou tpu ts  f rom the  MBT p rocess ,  regard less  o f  i t s  con f igu ra t ion .   These  
fou r  op t ions  a re  shown in  Figure  4 .  

Figure 4: The four main options for MBT  

 

4 .2 .  In  Figure  4  the  MBT p rocess  can  be  des igned to  p roduce a  p r imary  ou tpu t  o r ,  i n  severa l  
cases ,  more  than  one  ou tpu t ,  e .g .  a  so i l  improver  and  an  RDF s t ream.   I t  i s  a l so  
impor tan t  to  no te  tha t  regard less  o f  the  p r imary  ob jec t i ve  w i th  an  MBT p rocess  o f  
p roduc ing  a  sol id  fue l ,  biogas ,  and /or  a  compost - l ike  output  and /o r  a  bio-s tab i l ised 
res idue ,  a l l  MBT p rocesses  w i l l  p roduce  o the r  ou tpu t  s t reams.  These may inc lude:  

 a  range  o f  dry rec yc lab les ,  such  as  paper ,  meta l s  and  somet imes  p las t i cs ;  

 a  va r ie ty  o f  re jec t  s t reams  f rom the  mechan ica l  p rocess ing  tha t  a re  t yp i ca l l y  
l and f i l l ed ,  and  

 w astew ater  and  res idues  f rom env i ronmenta l  aba tement  equ ipment ,  depend ing  
upon  the  pa r t i cu la r  des ign  o f  the  sys tem and  the  requ i rements  o f  the  regu la to r .  

Potential applications for the outputs from MBT processes 

4 .3 .  Figure  5  l i s ts  some o f  the  spec i f i c  app l i ca t ions  tha t  have  been  p roposed  fo r  the  ou tpu ts  
f rom MBT p rocesses .  

Option C
use in solid fuel

applications

Option B
use in ‘compost’

applications

Option D
send to landfill

Option A
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Figure 5: Potential uses for MBT process outputs 

Type of Use Application 

On food crops 

For forestry 

On land used to grow energy crops 

To improve soil structure and moisture retention in arid areas of poor soil quality 

For pasture land 

Horticultural applications 

For use in domestic gardens 

Liquid fertiliser 

On verges & amenity land 

As landfill cap 

For landscaping during road construction and similar civil engineering projects 

Compost-like output uses 

On brownfield (contaminated land) sites 

Co-fuel for direct combustion in power plants 

Fuel for indirect combustion in power plants 

Co-fuel for cement kilns 

Co-fuel for industrial boilers 

Fuel for a dedicated incinerator 

Fuel for a dedicated gasifier 

Solid fuel applications 

Co-fuel for an existing incinerator 

Produce electricity (& heat) 

Blend with landfill gas &/or syngas from waste gasification 

Biogas applications 

Produce a transportable fuel 

Landfill daily cover Disposal Options 

Bio-stabilised residue suitable for depositing in landfills 

Note: this report concludes that a number of these options are not practical (see Section 9 and Annexe C) 

Source: Juniper analysis 

4 .4 .  As  a  pa r t  o f  th i s  p ro jec t ,  Jun ipe r  conduc ted  a  comprehens ive  appra isa l  o f  the  v iab i l i t y  o f  
t he  po ten t ia l  uses  iden t i f i ed  i n  Figure  5 .   Th i s  work  i s  repor ted  i n  Annexe  C  and  
summar ised  in  Sect ion 9 .  

4 .5 .  In  many of  the  proposa ls  put  forw ard  by commerc ia l  companies  for  spec i f ic  
pro jects ,  the  MBT system is  ac tua l ly  conf igured  to  produce  severa l  outputs .   Fo r  
examp le ,  the  sys tem may use  anaerob ic  d iges t ion  to  p roduce  a  l im i ted  amoun t  o f  b iogas  
and  a  pa r t i a l l y  d iges ted  humus  wh ich  i s  then  mechan ica l l y  sor ted  in to  a  number  o f  
f rac t i ons  inc lud ing :  

 severa l  d ry  recyc lab le  s t reams such as  fe r rous  and  non- fe r rous  meta ls ;  

 a  g r i t  and  g lass  f rac t i on  fo r  use  as  an  aggrega te ;  
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 some r i g id  p las t i c  f rac t i ons  fo r  recyc l i ng ;  

 a  ‘ f l u f f ’  f rac t ion  r i ch  in  p las t i c  f i lm  and f i b rous  mat te r  tha t  i s  used as  a  fue l ;  and ,  

 some re jec t  s t reams tha t  a re  land f i l l ed .  

4 .6 .  I n  some cases  a  de -con taminated  b io - f rac t i on  i s  then  matu red  aerob ica l l y  fo r  use  as  a  
so i l  cond i t i one r .   Thus ,  spec i f i c  p ro jec ts  may pu rsue  mul t i p le  ob jec t i ves ,  depend ing  
upon  the  loca l  con tex t .  

Assessing specif ic processes 

4 .7 .  Compar ing  the  pe r fo rmance  o f  commerc ia l  MBT sys tems  and  eva lua t ing  the  ex ten t  to  
wh ich  they mee t  the  ob jec t i ves  se t  i s  no t  an  easy task  and  i t  i s  impor tan t  to :  

 care fu l l y  i den t i f y  each ou tpu t  s t ream;  

 assess  i t s  compos i t i on  and ,  hence ,  i t s  su i tab i l i t y  fo r  usage ,  as  we l l  as  
cons ide r ing  any po ten t ia l  env i ronmenta l  impac ts ;  

 quan t i f y  the  amoun t  tha t  w i l l  be  p roduced ;  

 con f i rm tha t  dependab le  marke t  ou t le ts  ex i s t  f o r  a l l  ‘ r ecyc lab les ’  and  tha t  the  
economics  o f  such  usage  have been assessed  rea l i s t i ca l l y ;  and ,  

 ensure  the re  i s  a  f i t  be tween  the  resu l tan t  recovered  resources  and  the  land f i l l  
d i ve rs ion  and recyc l i ng  goa ls  o f  the  Au tho r i t y .  

4 .8 .  Real ism is  necessary in  assessing  w hether  an  output  is  a  recyc lab le  or  a  
secondary w aste .   I f  markets  for  recyc lab les  are  not  viab le  th is  can  have  a  
s ign i f icant  impact  on  the  economics  o f  a  p lant  ( revenues  are  turned in to  d isposa l  
costs )  and per formance  aga inst  d ive rs ion  targets  w hich ,  for  UK Loca l  Author i t ies ,  
is  l ike ly to  resu l t  in  s igni f icant  f inanc ia l  penal t ies .  

4 .9 .  Our  ana lys i s  a ims  to  he lp  Loca l  Author i t i es  eva lua te  th i s .   Fo r  each o f  the  p rop r ie ta ry  
p rocesses  tha t  have been  se lec ted  fo r  de ta i l ed  rev iew,  we  have  p rov ided a  Process  
Schemat ic  tha t  c lea r l y  i den t i f i es  a l l  o f  t he  ou tpu t  s t reams and  c lass i f i es  them e i the r  as  
recyc lab le  mate r ia ls ,  e f f luen t  s t reams,  res idue s t reams o r  ou tpu ts  tha t  can  be  fu r ther  
upgraded in to  use fu l  resources .   We have  a l so  inc luded  mass  and  energy  ba lances  and  
de te rmined the  pe rcen tage  o f  recyc lab les  and land f i l l  d i ve rs ion ,  where  su f f i c ien t  da ta  
was  ava i l ab le .  

4 .10 .  The  v iab i l i t y  o f  the  ou tpu t  op t ions  shown in  Figure  5  i s  cons ide red  in  Annexe  C  i n  
te rms  o f :  

 usabi l i ty and  funct iona l i ty  

a re  the re  techn ica l  i ssues  o r  changes  in  p rocedures  tha t  wou ld  need  to  be  
addressed be fo re  a  usage  op t ion  i s  feas ib le?  

 the  ba lance  o f  supply and demand  

wha t  quan t i t y  o f  ma te r i a l  cou ld  be  absorbed  by  an  app l i ca t ion  re la t i ve  to  the  to ta l  
amoun t  tha t  cou ld  be  p roduced by  MBT p lan ts?  
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 economics  

how do  the  overa l l  cos ts  assoc ia ted  w i th  a  use  impac t ,  f avourab ly  o r  
un favourab ly ,  upon  the  l i ke l i hood o f  i t  be ing  adopted?  

 regula tory &  po l icy acceptab i l i t y 

i s  an  op t ion  cons t ra ined  by  regu la to ry  requ i rements?   Does  Government  po l i cy  
encourage  o r  d i scourage i t s  deve lopment  and a re  the re  any indus t ry  
s tandards /codes  tha t  favour  o r  res t r i c t  use?  

 market  appet i te  

are  po ten t i a l  use rs  en thus ias t i c  o r  re luc tan t  to  accept  the  MBT-der i ved  mate r i a l ,  
re la t i ve  to  o the r  a l te rna t i ves?  

4 .11 .  The  conc lus ions  f rom th i s  ana lys i s  a re  d i scussed in  Sect ion 9  and  summar ised  in  
Figure  21  on  page 48 .  
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5 The different ways of using MBT systems 

5 .1 .  We have  a l ready po in ted  to  the  number  o f  combina t ions  o f  p rocess  e lements  tha t  a re  
poss ib le  w i th in  an  MBT- led  so lu t i on  –  and  the  resu l tan t  f l ex ib i l i t y  th i s  p rov ides  fo r  f i ne -
tun ing  a  so lu t i on  to  mee t  the  spec i f i c  needs  o f  a  pa r t i cu la r  s i tua t ion .  

5 .2 .  I n  p rac t i ce  commerc ia l l y  ava i l ab le  sys tems  may comb ine  the  ‘M ’  w i th  the  ‘B ’  i n  a  va r i e t y  
o f  ways  (see  Figure  6 ) .  Annexe  A  exp la ins  these  e lements  and  the  reasons  fo r  
combin ing  them in  d i f f e ren t  ways ,  and  the  Process Review s  i n  Annexe  D  cons ide r  the  
spec i f i c  p ropr ie ta ry  approaches  adop ted  by  a l l  t he  lead ing  MBT supp l ie rs .  

Figure 6: Examples of generic MBT configurations 

5 .3 .  Wh i l s t  the re  a re  numerous  poss ib le  combina t ions  o f  mechan ica l  and  b io log ica l  p rocess 
e lemen ts ,  we  have  ident i f i ed  8  gener ic  opt ions  wh ich  a re  b road ly  rep resen ta t i ve  o f  the  
range  o f  poss ib i l i t i es  ( see  Figure  7 ) .   These  e igh t  w i l l  be  used  e lsewhere  in  th is  repor t  
t o  de te rmine  the  su i tab i l i t y  o f  each t ype  o f  con f igu ra t ion  fo r  the  va r ious  ro les  asc r ibed  
to  MBT and  to  repor t  on  the i r  re la t i ve  pe r fo rmance  in  te rms  o f  key  pa ramete rs  ( such  as  
land f i l l  d i ve rs ion  and  cos t ) .  

5 .4 .  The  gener i c  op t ions  tha t  we  have  se lec ted  a re  des igned  to  re f l ec t  the  ways  in  wh ich  
MBT sys tems  can  be  used to  p roduce  a  va r ie ty  o f  ou tpu ts ;  t hey  a re  no t  ‘ con f igu ra t ions ’  
i n  a  p rocess  eng ineer ing  sense :  i ns tead  o f  focus ing  on  whe the r  the  mechan ica l  pa r t  o f  
t he  MBT sys tem i s  be fo re  o r  a f te r  the  b io log ica l  e lemen t ,  t hey  focus  on  inpu ts  and 
ou tpu ts  and  la rge l y  t rea t  the  MBT sys tem  as  a  ‘b lack  box ’  w i th  ce r ta in  capab i l i t i es .   
Thus  in  Figure  7  t he  schemat i cs  rep resent  a  mechan ica l  p lus  a  b io log ica l  e lemen t  i n  
e i the r  o rde r  (hence  the  +  s ign  in  be tween  these  two  e lemen ts  i n  each  schemat i c ,  ra the r  
than  an  ) .    
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5 .5 .  The  e ight  conf igura t ions se lected  f o r  c ross -compar i son  in  th i s  repor t  i nc lude:  

 one  scenar io  t ha t  re f l ec ts  the  concep t  o f  us ing  MBT to  pre- t rea t  waste  to  
reduce  i ts  vo lume and i ts  b iodegradabi l i ty .   The  resu l tan t  mate r ia l  i s  re fe r red  
to  as  a  bio-stab i l ised  res idue .  

 tw o scenar ios  t ha t  seek  to  de r i ve  a  compost - l ike  output .   Each  re f l ec ts  a  
d i f fe ren t  use  fo r  th i s  mate r i a l :  as  a  compost  or  a  low er -grade  so i l  improver ;  i n  
an  op t ima l  so lu t i on  these  d i f fe r i ng  goa ls  shou ld  be  re f l ec ted  in  d i f f e r i ng  ways  o f  
op t im is ing  the  p rocess .  

 one  scenar io  t ha t  re f l ec ts  the  genera l  concept  o f  p roduc ing  a  re fuse-der ived  
fue l  (RDF)  and  ano the r  wh ich  focuses  more  spec i f i ca l l y  on  us ing  the  bio-drying1 
va r i an t  o f  MBT wi th  the  a im o f  p roduc ing  a  fue l  tha t  i s  matched  to  end-marke t  
requ i rements  ( th i s  l a t te r  type  o f  RDF i s  known as  a  so l i d  recovered  fue l  o r  SRF )2.  

 one  scenar io  t ha t  re f l ec ts  the  concep t  o f  in tegra t ing  MBT w i th  a  ded icated  
thermal  w aste  processing un i t ,  t hus  guaran tee ing  an  ou t le t  fo r  the  fue l  f rac t ion  
bu t  a t  the  same t ime  reduc ing  the  scale  o f  thermal  t rea tment  tha t  i s  requ i red .  

 t he  tw o f ina l  scenar ios  re la te  to  MBT sys tems  tha t  a re  based  on  anaerobic  
d igest ion .   Bo th  p roduce biogas .   They d i f f e r  i n  tha t  one  assumes  the  d iges ta te  
i s  used  as  a  so i l  improver  wh i le  the  o the r  sends  i t  t o  l and f i l l ,  and  so  the  
p rocesses  shou ld  a l so  be  op t im ised d i f fe ren t l y .  

5 .6 .  These  e igh t  op t ions  (see  Figure  7 )  a re  desc r ibed in  more  de ta i l  i n  Annexe  A ,  wh ich  
a l so  cons ide rs  some o f  the  advan tages  and  d i sadvan tages  o f  t he  va r ious  approaches .   
The  e igh t  w i l l  be  used  in  the  la te r  sec t ions  o f  th i s  Summary Repor t  as  the  bas is  fo r  
compar ing  MBT sys tems  in  te rms  o f  key  pa ramete rs ,  i nc lud ing  the i r  economics  and  
regu la to ry  s ta tus  as  we l l  as  the  va ry ing  pe r fo rmance  aga ins t  l and f i l l  d i ve rs ion  and BVPI  
ta rge ts .  

                                                                  
1 e xp la na t i ons  o f   RDF ,  ‘ b i o - d r y i n g ’  a nd  o t he r  t e r ms  us ed  he r e  ca n  b e  f oun d  i n  An n e x e  A  
2 F ue l  q ua l i t y  s t a n da rds  an d  t he  d i f f e r enc es  be t we en  S R F a nd  RD F a re  r e v i e we d  i n  An n e x e  C2  
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Figure 7: The most significant options for MBT 

Concept Key elements of a generic solution 

Stabilisation of waste for landfilling 

the objective of this option is to lower the 
biodegradability of MSW, whilst also recovering some 

recyclables 

 

Make a ‘compost’ from MSW  

this option aims to produce a material suitable for use 
as a compost.  The resultant product quality issues are 

considered in this report 

 

Make a lower grade soil improver from MSW  

this option is similar to the previous one, but in this 
case the output is used for applications that have lower 

quality requirements 

 

Make an RDF 

this option reflects the generic approach of using the 
solid output from an MBT process as a fuel 

 

Produce a fuel using ‘bio-drying’ 

the ‘bio-drying’ variant of MBT, promoted by some 
process companies, producing a defined specification 

fuel (SRF) has some specific advantages & disadvantages 
which this option aims to capture 

 

MBT to reduce the need for thermal treatment 

MBT lessens the amount of residual waste, and so can 
reduce the scale of any associated thermal treatment 

capacity: this option reflects such an approach 

 

Produce biogas 

if anaerobic digestion is used as one component of an 
MBT system, a bio-gas is produced.  In this option the 

digestate is sent to landfill 

 

Produce biogas + soil improver 

many implementations produce both biogas and a soil 
improver, as represented in this option 

 

N o t es :  1 .  mec ha n i c a l  a n d  b i o l og i c a l  e l e me n t s  c a n  b e  i n  e i t h e r  o rd e r  ( s ee  p ar a gr a ph  6 . 6 ) .  
2 .  f o r  s im p l i c i t y  i n pu t  i s  s ho wn  as  M SW  (s e e  Se ct i o n  7  f o r  a  d i s c us s io n  o f  pos s ib l e  i np u t s ) .  
3 .  t h e  t e r m in o lo g y  us e d  i n  t he  F i gu re  ( e . g .  b i o - d r y i n g ,  SRF )  i s  e xp la i ne d  i n  An n e x e  A   

+Mechanical 
treatment

Aerobic 
compost ing

Dry 
recyclab les

MSW

Rejects Bio-stabilised 
outputs to landfill

+Mechanical 
treatment

Aerobic 
compost ing

Dry 
recyclab les

MSW

Rejects Bio-stabilised 
outputs to landfill

+Mechanical 
treatment

Aerobic 
composting

Dry 
recyclables

MSW

Rejects ‘Compost’

+Mechanical 
treatment

Aerobic 
composting

Dry 
recyclables

MSW

Rejects ‘Compost’

Dry 
recyclables

Soil improver

+Mechanical 
treatment

Aerobic 
composting

MSW

RejectsDry 
recyclables

Soil improver

+Mechanical 
treatment

Aerobic 
composting

MSW

Rejects

+Mechanical 
treatment

Biological 
Treatment

Dry 
recyclables

MSW

Rejects

RDF+Mechanical 
treatment
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treatment
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digestion

Dry 
recyclables

MSW

Rejects

Biogas to 
energy recovery

Digestate 

+Mechanical 
treatment

Dry recyclables

MSW

Rejects

Aerobic 
composting

Biogas to 
energy recovery

Soil improver 

Anaerobic 
digestion

+Mechanical 
treatment

Dry recyclables

MSW

Rejects
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composting
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energy recovery

Soil improver 
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digestion

© Juniper
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6 Commercially available MBT systems 

6 .1 .  There  i s  no shor tage  o f  commerc ia l ly  v iab le  MBT processes  t ha t  a re  su i tab le  fo r  a  
w ide  range  o f  was te  p rocess ing  ob jec t i ves  a t  a  va r ie ty  o f  sca les .  

6 .2 .  I n  th i s  respec t  MBT sys tems  a re  more  deve loped  –  and  hence  more  commerc ia l l y  v iab le  
fo r  p rocess ing  househo ld  was te  -  than  gas i f i ca t i on ,  py ro l ys i s ,  p lasma,  m ic rowave  and  
o the r  nove l  sys tems  tha t ,  l i ke  MBT,  a re  be ing  marke ted  as  new (and  ‘be t te r ’ )  
approaches  to  was te  management .  

6 .3 .  However ,  the  funct iona l i ty ,  complex i ty ,  cost ,  envi ronmenta l  per formance ,  s tandard 
o f  engineer ing  and provenness  of  ind ividua l  commerc ia l  systems vary w ide ly .   The  
cha l l enge fo r  an  ind i v idua l  Loca l  Au tho r i t y  i s  to  se lec t  the  mos t  appropr ia te  
con f igu ra t ion  and ,  hence ,  p rop r ie ta ry  p rocesses  fo r  the i r  pa r t i cu la r  requ i rement .  

6 .4 .  Many compan ies  have  recen t l y  dec ided  to  p romote  MBT so lu t i ons ,  some o f  whom have  a  
l im i ted  t rack  reco rd  w i th in  the  re levan t  f i e l ds  o f  exper t i se .   As  in  any p rocurement  
exe rc ise ,  i t  i s  impor tan t  to  shor t l i s t  supp l ie rs  ca re fu l l y .  

6 .5 .  O f  the  many sys tems p romoted  a  la rge  p ropor t i on  were  cons idered  e i the r  i nappropr ia te  
fo r  rev iew o r  fe l l  ou ts ide  the  Terms  o f  Re fe rence  es tab l i shed  fo r  the  Pro jec t  and  ag reed 
by  the  Techn ica l  Adv iso ry  Commi t tee  (see  Annexe  D3 ) .   We  se lec ted  27  processes  fo r  
rev iew,  wh ich  a re  iden t i f i ed  in  Figure  8 .   Process  Review s  f o r  each  o f  these  i nd i v idua l  
p rocesses ,  o f  va ry ing  leng th ,  a re  inc luded  in  Annexe  D .  

Figure 8: The 27 processes selected for detailed review in this report 

Company Where process was developed Company Where process was developed 

ArrowBio Israel Linde Austria 

Bedminster Sweden / USA Nehlsen Germany 

Biodegma Germany New Earth UK 

BTA Germany OWS Dranco Belgium 

Civic UK RosRoca Spain/Germany 

EcoDeco Italy Rumen Finland 

GRL Australia SBI-Friesland Netherlands / Finland 

Grontmij Netherlands / Finland SRS (Wright) Canada 

Haase Germany Sutco Germany 

Herhof Germany Valorga France 

Hese Germany VKW Austria 

Horstmann Germany Wastec UK 

Iska Switzerland/Germany Wehrle Switzerland/Germany 

Komptech Austria   

Source: Juniper database 
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Which processes are most suitable for which application? 

6 .6 .  S ince  a  w ide  range  o f  d i f fe ren t  componen t  p rocesses  can  be  in teg ra ted  in  a  number  o f  
d i f fe ren t  ways  -  and  the  ro le  fo r  wh ich  MBT i s  be ing  used  va r ies  f rom p ro jec t - to -p ro jec t  
-  i nd i v idua l  p rop r ie ta ry  p rocesses  have  been  deve loped  w i th  par t i cu la r  ou tpu ts  i n  m ind .   
Figure  9  g roups  the  p rocesses  tha t  a re  rev iewed  in  Annexe  D  acco rd ing  to  the i r  
func t iona l i t y .  

Figure 9: Leading integrated MBT systems classified by primary output 

Make a solid fuel* Make a soil improver Produce biogas to generate 
electricity 

Convert waste into a bio-
stabilised output suitable 
for landfilling 

Biodegma 

Bedminster 

EcoDeco 

Herhof 

Nehlsen 

Wehrle 

ArrowBio 

Bedminster 

Biodegma 

Civic 

GRL 

Hese 

Horstmann 

Linde 

RosRoca 

Rumen 

SRS 

Valorga 

VKW 

Wastec 

Arrow-Bio 

BTA 

GRL 

Grontmij 

Haase 

Hese 

ISKA 

Linde 

OWS 

RosRoca 

SBI 

Valorga 

Wehrle 

Biodegma 

Civic 

Haase 

Horstmann 

ISKA 

Komptech 

Linde 

OWS 

RosRoca 

SRS 

Sutco 

VKW 

Wehrle 

* The companies listed here have processes that are designed to produce a bio-fuel (SRF).  Several other companies have processes that 
produce a plastic reject stream that can be used as an RDF. 
Bold entries relate to applications with relevant reference facilities. 

Normal text entries have been demonstrated to a more limited extent (the particular nature of these limitations is explained in the 
individual Process Reviews within Annexe D). 

Italics are used to indicate applications for which the company is marketing the technology but which are relatively un-demonstrated at 
the time of writing. 

Systems that are not included within a particular column may also merit consideration for specific projects because they could be adapted 
to fulfil that purpose, however those modified processes would not be as commercially proven as others which had already been 
developed with that objective in mind.  Thus the Table should be seen as a guide, at the time of writing, to the leading contenders for a 
particular application. 

Some companies appear in more than one column, reflecting the fact that they promote their technologies in more than one 
configuration. 

 

Source: Juniper database 
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7 For what type of waste is MBT best suited? 

7 .1 .  MBT p rocesses  a re  ava i l ab le  to  t rea t  bo th  ‘ b lack  bag ’  MSW and  ‘ sou rce -separa ted ’  
res idua l  was te .  

7 .2 .  Mos t  supp l ie rs  can  conf igure  the i r  p rocess  fo r  e i the r  type  o f  feed .  

7 .3 .  Fo r  app l i ca t ions  t rea t ing  ‘b lack  bag’  was te  the  ‘Mechanica l ’  par t  o f  t he  p rocess  wou ld  
need  to  be  more  robus t  and  f l ex ib le  to  ex t rac t ,  f o r  t rea tment ,  t he  b iodegradab le  con ten t  
o f  t he  he te rogeneous  and  seasona l l y  chang ing  was te  i npu t .   A  key ro le  o f  t he  
‘Mechan ica l ’  e lemen t  o f  MBT i s  to  p repare  the  inpu t  ra the r  than  ex t rac t  recyc lab les  ( th is  
i s  d i scussed  i n  Annexe  A ) .  

7 .4 .  In  th i s  con tex t ,  t he  MBT sys tems  tha t  a re  a r ranged  in  a  conf igurat ion  w i th  the  
b io log ica l  s tage  f i rs t1  may need  to  be  la rge r  to  accommodate  the  recyc lab le  mate r i a ls  
s t i l l  con ta ined  in  the  i npu t  was te  s t ream as  these  p rocesses  recover  the  recyc lab les  
a f te r  the  b io - t rea tment  s tage.  A lso ,  when  t rea t ing  ‘b lack  bag ’  was te  in  th i s  
con f igu ra t ion ,  the re  i s  the  po ten t ia l  f o r  b lockages  and  damage  in  some types  o f  
b io log ica l  t rea tmen t  equ ipment .     

7 .5 .  Fo r  p lan ts  rece iv ing  source-separated  res idua l  was te ,  much  o f  the  easy- to - recyc le  
mate r i a l s  w i l l  have  a l ready been  recovered  f rom the  was te .   Th is  resu l ts  i n  l ower  
quan t i t i es  o f  was te  fo r  t rea tment ,  bu t  the  was te  w i l l  s t i l l  con ta in  quant i t i es  o f  meta ls ,  
p las t i cs ,  g lass ,  paper  and ca rd .  Because  these rema in ing  recyc lab les /contaminants  a re  
o f ten  o f  a  sma l l  pa r t i c le  s i ze ,  more  comp lex  ‘Mechan ica l ’  e lemen ts  a re  o f ten  requ i red  to  
ex t rac t  a  reasonab ly  homogeneous  b io - f rac t i on .    

7 .6 .  Mos t  o f  t he  German  MBT p lan ts  t rea t  the  res idua l  f rac t i on  f rom source -separa ted  MSW -  
so -ca l l ed  ‘g rey bag’  was te  -  because  the  recyc l i ng  in f ras t ruc tu re  i s  much  more  
advanced.   Th is  poses  the  ques t i on  o f  whe the r  German  techno log ies  may be  less  su i ted  
to  UK ‘b lack  bag ’  was te .   However ,  many o f  the  German techno log ies  have  been  
imp lemented  in  I t a l y  and  Spa in ,  where  they have  been  des igned to  t rea t  unsegregated  
MSW .  

7 .7 .  Figure  10  l i s t s  a  se lec t i on  o f  re fe rence  p lan ts  tha t  a re  p rocess ing  d i f fe ren t  i npu t  was te  
s t reams .  

7 .8 .  The  su i tab i l i t y  o f  pa r t i cu la r  MBT p rocesses  fo r  unsegregated  and res idua l  was te  
app l i ca t ions  va r ies .   Fo r  examp le ,  i f  an  MBT p rocess  inco rpora tes  aggress ive  up- f ron t  
mechan ica l  e lements  (no tab ly  sh redd ing )  th i s  can  resu l t  i n  the  co-m ing l i ng  w i th  the  res t  
o f  t he  was te  o f  undes i rab le  con taminants ,  p resent  w i th in  ‘ b lack -bag ’  was te ,  s ign i f i can t l y  
cons t ra in ing  subsequen t  recyc l i ng .   Thus ,  i f  ba t te r ies ,  f l uo rescen t  tubes  or  TVs  a re  
sh redded ,  the re  i s  a  rea l  r i sk  o f  heavy meta l  con tamina t ion  o f  a l l  ou tpu t  s t reams lead ing  
to  qua l i t y  concerns  abou t  the  CLO and o the r  recyc lab les .   Th is ,  and  s im i la r  i ssues ,  a re  
o f ten  no t  cons ide red  su f f i c ien t l y  when  des ign ing  o r  p rocu r ing  MBT sys tems .  

                                                                  
1 t h i s  t o p i c  i s  d i s c u s s e d  f u r t h e r  i n  An n e x e  A  
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Figure 10: Key MBT reference plants categorised by type of input 

Type of input waste Reference plant Main MBT supplier 

Unsegregated MSW Caivano, Italy VKW 

 Eco Parc 1, Barcelona, Spain1 Linde 

 Eco Parc 2, Barcelona, Spain1 Horstmann + RosRoca + Valorga 

 Istanbul, Turkey VKW 

 Madrid, Spain Horstmann 

 Sydney, Australia GRL (ISKA2) 

 Tel Aviv, Israel ArrowBio 

 Thornley, UK Civic 

 Valladolid, Spain Horstmann + Linde 

Residual MSW Bassum, Germany OWS 

 Cavaglia, Biella, Italy Ecodeco 

 Corteolona, Pavia, Italy Ecodeco 

 Dresden, Germany Herhof 

 Freisland, The Netherlands SBI + Grontmij 

 Groningen, The Netherlands Grontmij 

 Neuss, Germany Sutco 

 Venice, Italy Herhof 

MSW + sewage sludge Edmonton, Canada Bedminster 

1  unsegregated and segregated MSW 

2  the ISKA percolation process is a sub-element of GRL’s integrated plant 

Source: Juniper database 

7 .9 .  We a re  assuming  in  th i s  repor t  t ha t ,  i n  a  UK con tex t ,  t he  p redominan t  feeds tock  to  an  
MBT p lan t  w i l l  be  a  res idua l  f rac t i on  because  many Loca l  Au tho r i t i es  have  imp lemented  
va ry ing  degrees  o f  ke rbs ide  co l l ec t i on  se rv i ces  wh ich  inc ludes  meta l ,  paper ,  p las t i cs  
and  in  some cases  ga rden was te .   However ,  t he re  may be  cases  when  the  MBT p lan t  
wou ld  be  requ i red  to  accep t  ‘ b lack  bag ’  was te .  

7 .10 .  In  p r inc ip le ,  MBT cou ld  be  app l ied  to  o the r  t ypes  o f  was te  ( fo r  examp le ,  m ix tu res  o f  
househo ld  and  commerc ia l  was te ) .   Such  app l i ca t ions  a re  ou ts ide  the  scope  o f  th i s  
repor t .  

7 .11 .  Conclus ion:  MBT so lu t ions  can  be cons idered  for  e i ther  unsor ted  ‘b lack  bag’  w aste  
or  the  res idua l  f rac t ion f rom kerbs ide  recyc l ing  schemes.   There  are  re levant  
re ference  p lants  in  Europe  for  both  types  o f  appl ica t ion .  

7 .12 .  The major i ty  o f  European MBT suppl ie rs  have  des igned and const ructed  p lants  that  
opera te  on  a  w aste  input  that  has  undergone a  s ign i f icant  degree  of  source-
separa t ion  because ,  par t icu lar ly in  countr ies  l ike  Germany,  there  is  a  cons iderab le  
leve l  o f  kerbs ide  and source-separa t ion  in f ras tructure  a l ready in  p lace .   These  
proven systems ( in  Germany)  ha ve  not  ye t  proved the i r  per formance  w i th  UK ‘b lack  
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bag’  w aste  and there fore  technica l  and  commerc ia l  r isks  remain  unt i l  the  ‘ f i rs t  
genera t ion ’  p lants  have  ach ieved suf f ic ient  demonstra ted  opera t iona l  per formance .  

Figure 11: MBT processes categorised by type of input received  

Unsegregated MSW Source-separated MSW 

Operating 
reference(s) Demonstrated* Being 

 marketed** 
Operating 

reference(s) Demonstrated* 
Being 

Marketed** 

Bedminster*** 

Ecodeco 

Horstmann 

Linde 

SRS 

VKW 

BTA  

RosRoca 

Valorga 

Arrow-Bio 

Civic 

GRL 

Hese 

Wastec 

Wehrle  

Haase 

Civic 

GRL 

Haase 

Herhof 

Hese 

ISKA  

Komptech 

New Earth 

OWS 

Sutco 

Wastec 

Wehrle 

Biodegma 

Ecodeco 

Grontmij 

Herhof 

Horstmann 

Linde 

Nehlsen 

OWS 

SBI-Friesland 

Sutco  

 

ISKA 

Komptech 

 

 

Rumen 

VKW 

Wehrle 

RosRoca 

Civic 

* These technologies have been demonstrated to a more limited extent (the particular nature of these limitations are 
explained in the individual Process Reviews within Annexe D). 

** Applications for which the company is marketing the technology but which are relatively undemonstrated at the time 
of writing. 

***   Plant co-processes unsegregated waste with sewage sludge 

Source: Juniper database 



 M BT :  A  G u i de  f o r  Dec i s i o n  M ak e r s  -  P ro c e s s e s ,  P o l i c i e s  &  M ark e t s  P a g e  2 7  

 T h e  S um m ary  R epo r t  

 

 
© Juniper Consultancy Services Ltd, 2005 

T  +44 1453 860750 E  info@juniper.co.uk W  www.juniper.co.uk 

Juniper 

8 How proven is MBT? 

8 .1 .  F rom an  h i s to r i ca l  pe rspec t i ve ,  MBT systems  have  been act ive l y  process ing 
b iodegradable  w aste  f rac t ions  for  more  than ten  years :  t h i s  i s  no t  a  ‘ nove l ’  
t echno logy in  the  s t r i c t  sense  o f  the  word .   Bu t  i t s  usage  has  been  concen t ra ted  in  a  
few coun t r i es  and  the  res t  o f  t he  wor ld ,  i nc lud ing  the  UK un t i l  very  recen t l y ,  has  been 
re la t i ve l y  un fami l i a r  w i th  these p rocesses .  

8 .2 .  Be tween  them,  the  27  compan ies  inc luded  in  th i s  repor t  have  80 1 opera t ional  re ference 
fac i l i t ies ,  wh ich  have  a  combined  t rea tmen t  capac i t y  o f  more  than  8 .5  mi l l ion  Tonnes  
per  year 2.  

8 .3 .  I n  add i t i on ,  these  compan ies  have  announced  a  fu r the r  43  MBT pro jects ,  some o f  wh ich  
a re  cu r ren t l y  under  cons t ruc t i on .  

Figure 12: Worldwide MBT infrastructure 

MBT infrastructure 

Operational MBT Facilities 80 

Cumulative Installed Operating Capacity c. 8,500,000 Tpa 

The number of plants that are expected to be operating by 2006 123 

Expected installed capacity by 2006 c.13,000,000 Tpa 

Notes: Wholly based on the reference plants supplied by the 27 process companies reviewed in Annexe D 
 ‘Operational’ includes plants in commissioning that had started to process waste on a commercial basis at the time of writing 
 Excludes facilities with an input capacity below 20,000 Tpa 

Source: Juniper analysis 

Supplier classif ication 

8 .4 .  We have  ca tegor i sed  each  o f  the  27  p rocesses  tha t  were  rev iewed  accord ing  to  ou r  
s tandard  c lass i f i ca t i on  sys tem fo r  p rovenness :  Figure  13  g roups  them accord ing  to  the i r  
commerc ia l  s ta tus  a t  the  t ime  o f  f i na l i s ing  th i s  rev iew (February  2005) .  

8 .5 .  Of  the  27  companies  review ed,  15  have  a t  least  one  commerc ia l  re ference .   Overa l l ,  
t he re fo re ,  the re  a re  su f f i c ien t  MBT supp l ie rs  w i th  a  t rack  reco rd  to  p rov ide  a  so l i d  
i ndus t ry  base fo r  the  deve lopment  o f  t h i s  was te  management  so lu t i on .   However ,  when  
cons ide r ing  spec i f ic  conf igura t ions  o f  MBT sys tem the re  may be  few er  suppl ie rs  w i th  
a  va l id  re ference  p lant .   Some compan ies  have  supp l ied  fu l l y  i n teg ra ted  p lan ts  
whereas  o thers  have  focussed  on  supp ly ing  co re  e lemen ts .  

                                                                  
1 h i g he r  es t i ma t es  a va i l a b l e  f r o m  o t he rs  f o r  t h e  nu m be r  o f  o pe ra t i on a l  p l a n t s  i nc l u de  f ac i l i t i e s  wh i c h  a r e  no t  
c l ass ed  as  MBT  p r ocess es  i n  t h i s  r e p o r t  
2 P l an t s  w i t h  c ap ac i t i es  be lo w  2 0 , 00 0  Tp a  have  b ee n  e xc l ude d  
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Figure 13: Classification of the 27 MBT suppliers reviewed in this report 

Status Description Process Supplier 

Fully 
Commercial 

Two or more commercial facilities that have 
both operated for more than one year 

Bedminister, Biodegma, BTA, Ecodeco, Grontmij, 
Herhof, Horstmann, Linde, OWS, SRS, Valorga, VKW 

Commercial One commercial facility operating for a period 
greater than one year 

Nehlsen, RosRoca, SBI Friesland, Sutco 

Demonstrated A full scale trial plant (or module) has been 
operated for a period of time 

ArrowBio, Civic, Komptech 

Market entrant 
While the company has received at least one 
commercial order they have not yet completed 
commissioning their first plant 

GRL, Haase, Hese, ISKA, Wehrle 

Conceptual Has promoted an MBT solution New Earth, Rumen, Wastec 

Source: Juniper database 

 

An overview of the use of MBT worldwide 

8 .6 .  Spain ,  I ta ly and Germany have  b y fa r  the  most  substant ia l  amount  o f  exper ience  
w i th  MBT .   The  ea r l y  deve lopment  o f  MBT sys tems  took  p lace  ma in l y  i n  Germany and  
Aus t r i a  -  and  i t  i s  i n  these count r i es  where  MBT has  been  cons idered  as  a  v iab le  was te 
management  op t ion  fo r  the  longes t  pe r iod  o f  t ime .   

8 .7 .  More  recen t l y ,  MBT has  a t t rac ted  much  w ide r  i n te res t .   Figure  14  i l l us t ra tes  the  b road 
a r ray  o f  coun t r i es  wh ich  have  a t  l eas t  one  commerc ia l  MBT fac i l i t y .     Th is  i nc ludes  the  
p lan ts  i n  commiss ion ing  tha t  a re  t rea t ing  was te  on  a  commerc ia l  bas is .  

8 .8 .  The  fac t  tha t  the  ma jo r i t y  o f  t he  opera t iona l  exper ience  w i th  MBT has  been  ga ined 
ou ts ide  the  UK imp l ies  d i f fe rences  in  feeds tock ,  opera t iona l  p rac t i ces ,  regu la to ry  
requ i rements  and  marke t  cond i t i ons ,  wh ich  ra i s es  concerns  abou t  the  app l i cab i l i t y  o f  
th i s  t rack  reco rd .  We address  th i s  i n  the  contex t  o f  pa r t i cu la r  p rop r ie ta ry  sys tems  w i th in  
the  ind iv idua l  P rocess  Rev iews  in  Annexe  D .  Overa l l  w e regard  the  r isk  assoc ia ted 
w i th  adopt ing  man y of  the  lead ing  MBT processes  to  be  w i th in  reasonable  l imi ts ,  
assessab le  in  the  contex t  o f  a  p rocurement  exe rc i se  fo r  a  spec i f i c  p ro jec t .  

8 .9 .  MBT has  opera ted  in  a  number  o f  d i f f e ren t  con f igu ra t ions  wh ich  has  led  to  much 
con fus ion  su r round ing  wh ich  was te  management  ob jec t i ves  MBT can ,  and  canno t ,  f u l f i l .  
There  i s  a  percep t ion  amongs t  ce r ta in  g roups  tha t  MBT i s  p r imar i l y  a  rou te  to  p roduc ing  
a  fue l .  O the rs  s t ress  i t s  ab i l i t y  to  p roduce  a  compos t - l i ke  ou tpu t  fo r  a  va r ie ty  o f  so i l  
app l i ca t ions  (see  Sect ion  9 ) .  I n  th i s  con tex t  i t  i s  i n te res t ing  to  no te  wha t  has  been  the  
p r imary  mot i va t ion  fo r  the  fac i l i t i es  tha t  a re  a l ready in  opera t ion .  
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Figure 14: Installed capacity of operational1 facilities2 by location 

Source: Juniper database 

Figure 15: Capacity of operating1 MBT plants2 by primary output 

Source: Juniper database 

                                                                  
1 I nc l ud es  p l an t s  i n  c o m miss ion i ng  t ha t  a re  t r e a t i n g  was t e  on  a  c o mm e rc i a l  b as i s  
2 F o r  t he  27  p roc esses  re v i e we d  
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8 .10 .  Figure  15  shows  the  amoun t  o f  i ns ta l l ed  capac i t y1 acco rd ing  to  the  pr imary output  
produced  ( i n  many cases ,  an  MBT p lan t  w i l l  p roduce more  than  one  marke tab le  ou tpu t ) .  
Th is  shows  tha t ,  con t ra ry  to  the  pe rcep t ion  o f  many tha t  MBT i s  p redominan t l y  abou t  
p roduc ing  a  fue l ,  t h i s  has  ac tua l l y  been the  leas t  popu la r  p r imary  goa l  fo r  MBT.  

Figure 16: Take up of MBT internationally 

Countries that already have several MBT facilities 

Germany 18+ facilities2 with many more planned. 

Austria Already a relatively high diversion rate, with a large experience base using biological 
processes for the treatment of organic wastes.  Several mixed waste composting plants 
(that are described as MBT facilities by others but fall outside the definition used in this 
report). 

Italy 17 integrated facilities2 and many smaller composting plants with some mechanical sorting. 

Spain Need to reduce landfilling coupled to a shortage of existing waste processing 
infrastructure. Strong preference for MBT in certain regions (vs incineration). Output is 
seen as helpful in drive to prevent desertification in arid regions. 

Netherlands Only three MBT facilities, but two of these are among the largest in the world.  Broadly, 
has sufficient existing infrastructure, so smaller demand for MBT plants than, say Spain, 
Italy, Germany or UK. 

Countries that are pursuing MBT 

UK Strong need to divert BMW from landfill.  MBT is seen as route to avoid incineration by 
many Local Authorities. 

Australia Interest in identifying technology-based sustainable waste management approaches.  Anti-
incineration and nervous of gasification following well-publicised issues locally. 

Canada Greater emphasis placed on managing residual waste in a sustainable way relative to other 
nations in the region.  Some Provinces are strongly anti-incineration. 

Examples of countries with progressive waste policies that are not pursuing MBT 

Sweden Focus on recovering energy content from waste, using CHP/district heating. A ban on 
combustible waste landfilling  is leading to increased incineration capacity  

Switzerland, Denmark Existing thermal treatment infrastructure is adequate for handling most of the country’s 
residual waste arisings. 

Examples of industrialised countries where MBT is still largely unknown 

USA Low cost landfill precludes most other waste management solutions.  Where novel 
technologies are being considered, the focus has been largely on thermal technologies. 

Japan Incineration and gasification are viewed as least risky options to maintain a high landfill 
diversion rate and maximised recycling. 

  

Ireland Will need to reduce waste going to landfill dramatically.  Resistance to incineration. 

Poland Underdeveloped waste infrastructure with a need for increased diversion to meet EU 
obligations. 

China MBT projects already under serious consideration. 

2   Of the type classified as MBT in this report.  Other studies have reported higher numbers, using a different definition 
of an MBT plant 

Source: industry comments 

                                                                  
1 t h i s  c ha r t  i s  b a s e d  o n  t h e  mo s t  s i g n i f i c a n t  o p e r a t i ng  M B T  p l an t s  
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Figure 17: The preferred MBT approach in different European countries 

Country  Preferred outputs 
(based on existing references) Influencing factors 

Spain Mainly soil applications and biogas Improvement of arid land 

Italy Landfill or fuel Avoidance of incineration, interest in co-firing 
RDF 

Germany Landfill or fuel Ban on landfilling biodegradable waste, 
avoidance of incineration in some States. 

United Kingdom As yet unclear LATs, BVPI and ROCs 

The Netherlands Biogas, with some RDF  Large incineration capacity 

Source: Juniper analysis 

 

At what scale is MBT practical? 

8 .11 .  Commerc ia l  MBT p lants  have  been bu i l t  both  a t  smal l  sca le  (<50 ,000  Tpa)  and la rge 
sca le  (>200,000  Tpa) .   No  MBT fac i l i t i es  have ye t  been  bu i l t  a t  a  sca le  comparab le  to  
the  la rges t  i nc ine ra t ion  fac i l i t i es  (500,000  Tpa  to  >1 ,000 ,000  Tpa) .  

8 .12 .  The  la rges t  known opera t ing  MBT p lan t  i n  the  wor ld  i s  l oca ted  on  the  ou tsk i r t s  o f  
Madr id .  The  up f ron t  mechan ica l  t rea tmen t  sys tem o f  th i s  p lan t  has  a  capac i t y  o f  480,000 
Tpa ,  a l though  on ly  abou t  ha l f  o f  t h i s  th roughput  i s  t rea ted  by  the  subsequent  b io log ica l  
s tages  (a  l a rge  amoun t  o f  the  inpu t  was te  i s  d i ve r ted  to  l and f i l l  as  re jec ts ,  o r  recovered  
as  recyc lab les ) .   

Figure 18: The 10 largest plants in the world 

Facility Input Capacity (Tpa) Country Core Technology Main outputs 

Madrid 480,000 Spain Horstmann Soil 

Barcelona (Ecoparc I) 300,000 Spain Linde Biogas, Soil 

Caivano 270,000 Italy VKW Landfill, SRF 

Barcelona (Ecoparc II) 265,000 Spain Horstmann + RosRoca + Valorga Biogas, Soil 

Groningen 230,000 The Netherlands Grontmij Biogas 

Friesland 220,000 The Netherlands SBI Friesland + Grontmij Biogas 

Léon 217,000 Spain Horstmann + Haase Soil, Biogas 

Valladolid 210,000 Spain Horstmann + Linde Soil, Biogas 

Cadiz 210,000 Spain Valorga Biogas 

Neuss 206,000 Germany Sutco1 Landfill 

1  Sutco supplied the mechanical part of this RWE plant 

Source: Juniper database 
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8 .13 .  Desp i te  the  p rovenness  o f  l a rge r  sca le  MBT p lan ts ,  the  majo r i t y  o f  the  fac i l i t i es  tha t  
have been bu i l t ,  o r  a re  under  cons t ruc t i on ,  by  the  supp l ie rs  cons ide red  in  th i s  repor t  
have been a t  a  sca le  o f  l ess  than 100,000  Tpa  (see  Figure  19 ) .  

Figure 19: Analysis of the scale of operating facilities reviewed for this study 

Source: Juniper database 

8 .14 .  Conclus ion:  MBT is  fa r  more  proven  in  opera t ion  than  the  o ther  nove l  p rocesses 
w hich  are  being  promoted  as  a l ternat ives  to  landf i l l  and  convent iona l  inc inera t ion .   
Whi le  exper ience  in  the  UK is  somew hat  l imi ted  a t  present ,  w e  regard  the  technica l  
r isks assoc ia ted  w i th  adopt ing  many of  the  leading  MBT processes  as  manageable .  
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9 Finding viable market outlets 

9 .1 .  Concern  abou t  the  marketab i l i ty o f  the  outputs  f rom MBT p rocesses  i s  the  s ing le  
most  s ign i f icant  fac tor  const ra in ing  the i r  use  a t  present .   Some p roponents  o f  these  
sys tems  say such  fea rs  a re  g round less ,  wh i l s t  o the rs  fee l  t hey  a re  su f f i c ien t  to  make  i t  
n igh  on  imposs ib le  to  s t ruc tu re  a  cont rac t  be tween  a  r i sk - tak ing  p r i va te  en t i t y  and  a  
pub l i c  au tho r i t y  (whe ther  under  PFI  o r  ano the r  mechan ism) .  

9 .2 .  In  th i s  con tex t ,  a  ma jo r  pa r t  o f  t h i s  p ro jec t  has  been  eva lua t i ng  how v iab le  a re  the  
va r ious  app l i ca t i ons  fo r  the  so l i d  ou tpu ts  f rom an  MBT p rocess .   Th is  eva lua t ion  has 
been  based on :  

 ana lys i s  o f  how the  ou tpu ts  f rom ex is t i ng  MBT fac i l i t i es  a re  be ing  used –  and  how 
these  d i f f e r ,  i n  some ins tances ,  f rom the  o r ig ina l  i n ten t  when  the  p lan t  was  bu i l t ;  

 an  assessment  o f  the  UK marke t  fo r  each  app l i ca t ion ,  i nc lud ing  d i scuss ions  w i th  
po ten t ia l  users  o f  t he  ou tpu t ;  

 a  rev iew o f  o the r  s tud ies  w i th in  the  l i t e ra tu re .  

9 .3 .  The  marke tab i l i t y  i ssues  va ry ,  depend ing  upon the  t ype  o f  ou tpu t ,  and  de r i ve  f rom a  
va r ie ty  o f  techn ica l ,  commerc ia l  and regu la to ry  fac to rs .  

9 .4 .  I t  m igh t  seem tha t  secur ing  markets  for  the  outputs  is  an issue  for  the  cont ractor ,  
no t  the  Loca l  Au tho r i t y .   Wh i le  i t  ce r ta in l y  i s  a  v i ta l  aspec t  o f  an  MBT p ro jec t  fo r  the  
con t rac to r ,  i t  i s  a lso  di rect ly re levant  to  the  Local  Author i ty  because  i t  a f fec ts  the i r  
per formance aga inst  recyc l ing  and LATS targets ,  t he  v iab i l i t y  o f  the  fac i l i t y  and  the  
ga te  fee  tha t  i s  economica l l y  sus ta inab le .   Fo r  examp le :  

 recovered  outputs  that  cannot  f ind  a  use  are  l ike ly  to  have  to  be  landf i l led ,  
adve rse ly  impac t i ng  upon pe r fo rmance  aga ins t  d i ve rs ion  ta rge ts  and  po ten t ia l l y  
l ead ing  to  very  s ign i f i can t  f i nanc ia l  pena l t i es  fo r  the  Loca l  Au tho r i t y ;  

 i f  marke ts  fo r  recyc lab les  a re  no t  sus ta ined,  th i s  cou ld  l ead  to  the  ou tpu ts  be ing  
c lass i f i ed  as  res idues  and  the  end-use be ing  coun ted  as  d i sposa l ,  wh ich  wou ld  
adverse ly  a f fec t  pe r fo rmance  aga ins t  recyc l i ng  ta rge ts ;  

 i f  t he  cont rac to r ’ s  bus iness  mode l  con ta ins  ove r -op t im is t i c  assumpt ions  about  the  
va lue  o f  the  ou tpu ts  and  these a re  no t  ach ieved ,  i nsu f f i c ien t  cash f low w i l l  be  
genera ted  to  mee t  the  fund ing  requ i rements  fo r  the  Spec ia l  Purpose  Veh ic le  tha t  
owns  the  asse t .   Th is  may  lead  to  the  bank rup tcy  o f  tha t  company and ,  regard less  
o f  wha t  i nsu rance bonds ,  pa ren t  f i nanc ia l  guaran tees  o r  esc row mon ies  were  
ava i l ab le  to  the  Loca l  Autho r i t y ;  t he  Loca l  Autho r i t y  wou ld  then be  le f t  w i thou t  a  
phys ica l  so lu t i on  to  the  day- to -day need  to  p rocess  was te .  

9 .5 .  Our  ana lys is  ind icates  that  the  cha l lenges  assoc ia ted  w i th  us ing  the  output  as  a  
compost  or  a  fue l  a re  s ign i f icant .   The  longer  te rm v iab i l i t y  o f  MBT p ro jec ts  tha t  do  
no t  take  these  i ssues  in to  accoun t  i s  ques t i onab le .  

9 .6 .  In  the  case  o f  compost - l ike  appl ica t ions ,  the  main  issue  is  the  qua l i ty  o f  the  
mater ia l ,  espec ia l l y the  h igher  leve ls  o f  contaminat ion  conta ined in  the  MBT output  
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re la t ive  to  o ther  types  o f  compost  produced f rom separate ly co l lec ted  green w aste ,  
w hich ,  as  w e sha l l  see ,  l imi t  the  end-uses  for  th is  mater ia l .  

9 .7 .  In  the  case  o f  fue l  app l ica t ions ,  the  key issue  is  that  the  MBT output  is  s imply less  
a t t rac t ive  to  users  than  other  fue ls  for  a  mix  o f  technica l ,  economic ,  lega l  and 
regula tory reasons.  

9 .8 .  There  a re  c lea r  po l i cy  imp l i ca t ions  tha t  a r i se  f rom our  ana lys i s  -  i n  te rms  o f  the  UK’s  
ove ra l l  was te  management  ob jec t i ves ,  i t s  po l i cy  o f  d i ve rs i f y i ng  fue l  sources  and 
encourag ing  more  sus ta inab le  ag r i cu l tu ra l  p rac t i ces .  Fo r  th i s  reason  we  devo te  the  
who le  o f  Annexe  C  to  ana lys ing  th i s  top i c .   Here  we  summar ise  those  f i nd ings .  

9 .9 .  Figure  20  summar i ses  the  key i ssues  tha t  were  iden t i f i ed  fo r  each  o f  t he  ma in 
ca tegor ies  o f  use  

Figure 20: Issues associated with each type of usage option 

Option Key Issues 

Produce a bio-
stabilised output that 
is placed in landfill 

Local landfill availability may be limited: using void space for MBT outputs may deplete a 
strategically important resource, given the difficulty of establishing new landfills 

Does not fully recover resources from waste 

Landfill disposal is likely to be more costly than usage options (especially when escalating rates 
of landfill tax are taken into account) 

Method of measuring bio-stabilisation in the UK, and hence performance against diversion 
targets, not yet finalised 

Produce a compost MBT derived ‘composts’ do not qualify for certification under PAS100 

Higher level of visual and chemical contamination 

Market resistance to accepting this type of compost 

Produce a lower-
grade soil improver 

Low or negative value of product in most applications 

Some applications have limited demand 

Focus on biogas 
generation 

Uncertain regulatory status of the emissions from the gas engines 

Market outlet required for the digestate, or would have to be landfilled 

Produce a solid fuel 
for use in existing 
facilities 

Reluctance on the part of the power industry and many industrial facilities to use waste derived 
fuels 

Concerns about possible problems of corrosion or erosion in co-combustion boiler tubes and 
other technical issues 

Potential changed regulatory status of co-combustion facility when burning wastes 

Impact on community relations for user (‘burning waste’) 

Limited capacity for waste-derived fuels within the cement industry 

Concerns about the long-term security of outlets, and hence ‘bankability’ of projects 

Insufficient fiscal incentives for waste co-combustion relative to biomass feeds and novel 
technologies 

Use the fuel in a 
dedicated EfW 

Likely to be more costly than just incinerating all the waste 

Possible delays in securing planning permission for EfW element may impact on BMW diversion 
rates 

Source: Juniper analysis 
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9 .10 .  The  ba lance  be tween  the  quan t i t y  o f  ma te r ia l  t ha t  an  end-marke t  cou ld  poss ib l y  absorb  
and  the  ava i lab i l i t y  o f  tha t  ma te r ia l  i s  a  key  fac to r  fo r  some app l i ca t ions  (no tab ly  use  as  
a  fue l  i n  cemen t  k i l ns ) .  

9 .11 .  There  a re  approx imate l y  25  mi l l i on  Tpa  o f  MSW ar i s ings  in  the  UK.   I f  50%  were  
p rocessed  by  MBT p lan ts  and  a l l  were  o f  the  ‘b io -d ry ing ’  t ype  then  approx ima te l y  6  
mi l l ion  Tpa  of  SRF  wou ld  be  p roduced  tha t  requ i red  an  end-use  ou t le t .   I f  on l y  10%  o f  
t he  annua l  MSW ar i s ings  were  conver ted  to  SRF the re  wou ld  s t i l l  be  1 .25  mi l l ion  Tpa  t o  
co -combus t .   Th is  s imp le  ca lcu la t i on  does  no t  a l l ow fo r  annua l  was te  g rowth ,  i nc reases  
in  recyc l i ng  pe r fo rmance  o r  an  inc rease  in  E fW capac i t y  i n  the  UK.   Whe ther  the re  i s  
su f f i c ien t  capac i t y  i n  the  power  i ndus t ry ,  cement  i ndus t ry  and  in  i ndus t r i a l  bo i l e rs  i s  
addressed in  Annexe  C .  

Using the solid output as a compost 

9 .12 .  Many MBT p rocesses  a im to  p roduce  a  compos t - l i ke  ou tpu t  (CLO) .   Op in ions  d i f f e r  
abou t  the  su i tab i l i t y  o f  th i s  ma te r i a l :  can  i t  be  used  as  h igh  g rade  compos t  on  
ag r i cu l tu ra l  o r  ho r t i cu l tu ra l  l and ,  o r  i s  i t s  app l i ca t i on  res t r i c ted  to  l ower  g rade  
app l i ca t ions  such  as  remed ia t ing  contamina ted  land?   As  par t  o f  t h i s  p ro jec t  we  
examined  th i s 1 and  conc luded  tha t  very l i t t le  o f  the  output  f rom MBT processes  in  
the  UK w i l l  f ind  appl ica t ions  as  h igh  grade  compost .  

9 .13 .  There  a re  f i ve  ma in  reasons  fo r  th i s .   Fi rs t l y :  use rs  o f  compos ts  reac t  ve ry  nega t i ve l y  i f  
t hey  see  any  visua l  contaminat ion  w i th in  the  p roduc t ,  f rom fo r  examp le ,  p las t i c  f i lm.   
Dur ing  ou r  v i s i t s  to  re fe rence  p lan ts ,  we  examined  the  ou tpu t  and  no ted  tha t  a t  even  low 
percentage  ra tes  (be low the  1% l im i t  spec i f i ed  by  many p rocess  compan ies )  non-
b io log ica l  mate r ia l  was  c lea r l y  v i s ib le .   Exper ience in  a  number  o f  European coun t r i es ,  
i nc lud ing  the  UK,  has  shown tha t  p roduc ts  con ta in ing  v i s ib le  amoun ts  o f  such  ‘ f o re ign ’  
ma te r i a l  have g rea t  d i f f i cu l t y  f i nd ing  long- te rm marke ts  as  compos t .  

9 .14 .  Secondly ,  use rs  and  regu la to rs  a re  a l so  concerned  abou t  the  poss ib i l i t y  o f  
env i ronmenta l  and  hea l th  impac ts  tha t  m igh t  be  caused by  so i l  con tamina t ion  a r i s ing  
f rom the  p resence  o f  heavy meta ls  and  o the r  con taminan ts  tha t  were  in  the  inpu t  was te .   
A  s tudy conduc ted  fo r  the  EU Commiss ion  has  shown tha t  con tamina t ion  leve ls  a re  
h igher  i n  the  ou tpu t  f rom MBT p lan ts  than  compos t  de r i ved  f rom source  separa ted  g reen 
was te 2.   I n  th i s  con tex t ,  we  have  conc luded  tha t  mos t  p rocess  compan ies  and  s i te  
opera to rs  wou ld  need  to  deve lop  more  comprehens ive  da ta  abou t  the  qua l i t y  o f  t he i r  
p roduc t  to  address  marke t  concerns  abou t  p roduc t  qua l i t y .   I n  the  absence  o f  such  da ta ,  
i t  i s  no t  su rp r i s ing  i f  fa rmers  a re  ne rvous  abou t  accep t ing  th i s  mate r ia l .  

9 .15 .  Thi rd ly :  t he  food  indus t ry  i s  us ing  i t s  pu rchas ing  power  to  d i scourage  the  app l i ca t i on  o f  
any compos t  tha t  cou ld  con ta in  k i tchen w aste  on  pas tu re land  o r  l and  used  fo r  g rowing  
food  c rops .   Thus ,  to  ma in ta in  consumer  conf idence  they may  e lec t  no t  to  pu rchase 

                                                                  
1 t he  e va l ua t i o n  i s  r ep o r t e d  i n  An n e x e  C 6  
2 s ee  Fi g ur e  C2 6  i n  An n e x e  C  
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produc t  f rom land  on  wh ich  CLO f rom MBT p lan ts  had  been  used.   Th is  re in fo rces  
fa rmers ’  re luc tance  to  cons ide r  us ing  such  mate r i a l .  

9 .16 .  Four th ly ,  i n  the  con tex t  o f  bu i l d ing  use r  con f idence,  the  UK indus t ry ’ s  vo lun tary  qua l i t y  
s tandard  (known as  PAS100 )  requ i res  tha t  compos t  p roduc ts  mus t  be  der i ved  so le l y  
f rom g reen  was te  to  be  cer t i f i ed .  

9 .17 .  Fina l l y ,  t he  amount  o f  green  w aste  compost  w i l l  i nc rease s ign i f i can t l y  as  Loca l  
Au tho r i t i es  i nc rease  the  cen t ra l i sed  compos t i ng  o f  ga rden was te  to  boos t  the i r  
pe r fo rmance  aga ins t  recyc l i ng  ta rge ts .  

9 .18 .  Conclus ion:  i t  w i l l  be  d i f f icu l t  to  p lace  CLO from MBT p lants  in to  agr icu l tura l ,  
hor t icu l tura l  or  domest ic  appl ica t ions  w i th in  the  UK.  

Lower-grade soil applications 

9 .19 .  Ear l i e r  i n  th i s  repor t  we  l i s ted  a  number  o f  app l i ca t i ons  where  qua l i t y  i ssues  may no t  be  
so  c r i t i ca l  (see  Figure  5  on  page 16 ) .   I n  some o f  these  a  re la t i ve l y  sma l l  amoun t  o f  
CLO wou ld  be  sp read  as  a  top  d ress ing  to  a  regu la r  cyc le  (an  examp le  i s  i t s  use  as  a  
mu lch  on  land  used to  g row energy  c rops ) ;  i n  o the rs  i t  i s  used  once  as  a  top  cover  (e .g .  
to  res to re  s lag  heaps  and  cap  land f i l l s )  a t  h igher  sp read ing  ra tes ;  wh i le  i n  o the rs  i t  
wou ld  be  m ixed  w i th  the  so i l  as  pa r t  o f  remed ia t ion  (b rownf ie ld  regenera t ion )  o r  
l andscap ing  ( road  cons t ruc t i on ) .  

9 .20 .  I t  i s  obv ious  tha t  the  leve l  o f  con taminat ion  tha t  i s  accep tab le  i n  app l i ca t i ons  l i ke  
l and f i l l  da i l y  cover  and  b rownf ie ld  regenera t ion  i s  much  h igher  than  when  the  CLO i s  
used  as  ho r t i cu l tu ra l  compos t .   I n  conduc t ing  ou r  ana lys i s  o f  t he  v iab i l i t y  o f  such  
app l i ca t ions  we  the re fo re  cons ide red  a  range  o f  pa ramete rs ,  i nc lud ing  the  amoun t  o f  
ma te r i a l  tha t  cou ld ,  i n  p r inc ip le ,  be  absorbed by  each  end-use,  the  under l y ing  
economics ,  marke t  a t t i t udes ,  env i ronmenta l  and  regu la to ry  cons t ra in ts  as  we l l  as  the  
overa l l  po l i cy  f ramework .   Overa l l ,  our  conclus ions  about  low er  grade  soi l  
app l ica t ions are  somew hat  more  pos i t i ve  than  those  repor ted  by o thers  and  we  
be l i eve  tha t  some,  but  not  a l l ,  o f  these  appl ica t ions  could  be  viab le  out le ts  f o r  the  
ou tpu t  f rom MBT p lan ts .   We exp la in  ou r  reason ing  fo r  each  o f  the  ma in  poss ib le  end-
uses  be low.  

9 .21 .  In  reach ing  th i s  conc lus ion ,  one con t r ibu to ry  fac to r  has  been  tha t  such  app l i ca t ions  
count  towards  Loca l  Autho r i t y  LATS1 t a rge ts  p rov ided  tha t  the re  i s  a  func t i ona l  
improvement  to  so i l  qua l i t y ,  w i th  demons t rab le  eco log ica l  bene f i t .   The  Env i ronment  
Agency has  recent l y  made  i t  c lea r2,  however ,  tha t  i t  wou ld  no t  accep t  app l i ca t ions  tha t  
a re  su r roga te  fo rms  o f  d i sposa l .  

                                                                  
1 LA T S  =  L an d f i l l  A l l o wa nc e  T ra d in g  Sc he m e ,  d i sc usse d  i n  S e ct i o n  11  
2 As s es s i n g  t h e  D i ve rs i on  o f  B io de g r ad ab l e  M un i c i p a l  W as t e  f r o m L an d f i l l  b y  M ec ha n i c a l  B io l og i c a l  
T r e a tm e n t  a nd  o th e r  op t i ons ,  En v i r on m en t  A g enc y ,  No vem b er  2 00 4  
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9 .22 .  I t  i s  impera t i ve  tha t  Government  shou ld  deve lop  qua l i t y  s tandards  fo r  these t ypes  o f  
l ow-g rade  so i l  app l i ca t i ons ,  so  tha t  MBT p lan ts  can  be  des igned  accord ing ly ,  and  
con f idence wou ld  be  bu i l t  i n to  the  marke t .  

On land used to grow energy crops 

9 .23 .  I t  has  been  sugges ted  by  o the rs  tha t  th i s  app l i ca t ion  i s  more  v iab le  than  ag r i cu l tu ra l  
uses  because  the re  a re  less  i ssues  assoc ia ted  w i th  h igher  con taminan t  l eve ls :  any  
heavy meta ls  taken-up  by  p lan ts  wou ld  no t  en te r  the  food  cha in .   However ,  our  ana lys is  
has  conc luded that  the  oppor tun i t ies  for  use  on  energy crops  are  l imi ted .  

9 .24 .  There  a re  two  t ypes  o f  energy  c rops :  those  sown annua l l y  to  p roduce t ranspor t  fue ls ,  
l i ke  rape  fo r  b io -d iese l ;  and  those  ha rves ted  annua l l y  f rom longer  te rm p lan t ings ,  such  
as  w i l l ow copp ice  and  miscan thus ,  as  fue ls  fo r  power  p lan ts .  

9 .25 .  In  the  fo rmer ,  the  seed- to -o i l  p rocess ing  in f ras t ruc tu re  i s  common to  bo th  food  and 
energy  app l i ca t ions .   Fo r  th i s  reason ,  l and-sp read ing  o f  m ixed  was te  compos ts  on  such  
c rops  wou ld  be  sub jec t  to  the  same i ssues  as  o ther  food  c rops .   We unders tand  f rom 
indus t ry  con tac ts  tha t  they  wou ld  no t  embrace such usage.  

9 .26 .  In  the  la t te r  case ,  the  land  under  p roduc t i on  i s  cu r ren t l y  l im i ted .   Fa rmers  w ish  to  
ma in ta in  the  f l ex ib i l i t y  o f  sw i tch ing  such  land  back  to  food  c rops  o r  g raz ing  in  the  
fu tu re ,  (no t  l eas t  because o f  the  we l l -pub l i c i sed  fa i l u re  o f  the  ARBRE p ro jec t1) .   Wh i l e  
some migh t  be  w i l l i ng  to  mu lch  copp ice  w i th  MBT-der i ved  mate r i a l ,  t hey  wou ld  expec t  to  
rece ive  a  fee  fo r  access  to  the i r  l and ,  ana logous  to  tha t  pa id  by  wa te r  u t i l i t i es  fo r  
sp read ing  sewage  s ludge .  

Forestry appl ications 

9 .27 .  Un l i ke  land  used  to  g row energy  c rops ,  l and  used  fo r  commerc ia l  f o res t ry  o r  wood lands  
i s  no t  no rmal l y  sw i t ched  to  ag r i cu l tu ra l  use  a t  a  l a te r  da te ,  so  m i t i ga t ing  the  i ssues  
re la ted  to  poss ib le  con taminat ion ,  d iscussed  above.  

9 .28 .  Theore t i ca l l y ,  t he  fo res t ry  sec to r  cou ld  absorb  la rge  quant i t i es  o f  mate r i a l  (we l l  i n  
excess  o f  the  l i ke l y  ou tpu t  f rom the  UK’s  MBT p lan ts ) ;  bu t  the  la rges t  concen t ra t ions  o f  
wood land  occur  i n  re la t i ve l y  remote  up land  a reas  o f  l ow popu la t i on  dens i t y ,  so  the  
access ib le  marke t  i s  much sma l le r .   Never the less ,  ou r  es t ima tes  ind i ca te  tha t  the  sec to r  
has  su f f i c ien t  capac i t y  to  be  a  s ign i f i can t  ou t le t  ( see  Figure  C29 ) .  

9 .29 .  The  mos t  l i ke l y  uses  a re :  as  pa r t  o f  the  g rowing  med ium fo r  sap l i ngs  and  as  a  mu lch  
tha t  wou ld  be  app l ied  wh i l s t  o the r  fo res t ry  opera t ions  (p lan t ing ,  th inn ing  and  fe l l i ng )  
were  be ing  conduc ted .  

                                                                  
1 Eu ro pe ’ s  f i r s t  w i l l o w- c o pp i c e  t o  g as i f i c a t i on  p r o j ec t  
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9 .30 .  Even  though s tud ies  e l sewhere  in  Europe  have  shown s i l v i cu l tu ra l  bene f i t s  f rom 
mu lch ing ,  these a re  no t  genera l l y  seen  by  the  UK indus t ry  as  s ign i f i can t  enough  to  
j us t i f y  the  cos ts  and log i s t i c  i ssues  assoc ia ted  w i th  sp read ing .  

9 .31 .  We have  conc luded  tha t  the  forest ry sector  w i l l  normal ly on l y  accept  MBT outputs  i f  
they are  pa id  a  fee  for  tak ing  such mater ia l .   Pay ing  someone  to  accept  the  mate r i a l  
wou ld  be  bene f i c ia l  to  the  opera to r  o f  an  MBT p lan t  i f  t h i s  avo ids  h igher  d isposa l  cos ts .   
Loca l  Autho r i t i es  wou ld  a lso  benef i t  f i nanc ia l l y  i f  such  usage  he lped  them to  avo id  any  
Cen t ra l  Government  f i nes  under  LATS.  

On verges and amenity land 

9 .32 .  Our  s tudy has  reached  more  pos i t i ve  conc lus ions  abou t  the  poss ib i l i t i es  fo r  re -use  in  
some spec i f i c  app l i ca t i ons  w i th in  th i s  ca tegory  o f  use .  

9 .33 .  L i ke  o the rs ,  we  be l i eve  the  potent ia l  for  re -use  in  publ ic  spaces ,  l ike  parks  and 
spor ts - f ie lds ,  is  very l imi ted  because o f  the  con taminat ion  i ssue  –  ins tead ,  we  wou ld  
expec t  such  app l i ca t i ons  to  be  an  ou t le t  f o r  the  Loca l  Au tho r i t y ’ s  g reen  was te  compos t .  

9 .34 .  Bu t  w e bel ieve  that  the  potent ia l  for  appl ica t ion  to  ve rges  has been under -
est imated .   Our  ca lcu la t i ons  ind ica te  tha t  th i s  cou ld  be  a  s ign i f i can t  ou t le t ,  and  one  
wh ich  does  no t  sha re  the  same i ssues  as  o the r  compos t - l i ke  app l i ca t ions  (v i sua l  and  
chemica l  con tamina t ion  i s  fa r  l ess  o f  an  i ssue  he re ) .   Accord ing  to  ou r  ca lcu la t i ons ,  th i s  
use  cou ld  absorb  25  –  100% o f  a l l  the  so l i d  ou tpu t  f rom UK MBT p lan ts ,  assuming  a  
mu lch  i s  app l ied  to  the  ve rges  o f  t runk  roads  eve ry  f i ve  years .   S ince  th i s  l and  i s  i n  
pub l i c  ownersh ip  the re  a re  less  economic  i ssues  assoc ia ted  w i th  such  use .   P rov ided 
tha t  the  Env i ronment  Agency (o r  SEPA in  Scot land)  accep ted  tha t  such  app l i ca t i ons  d id  
no t  cons t i t u te  ‘ d i sposa l ’  t hey  wou ld  coun t  towards  bo th  LATS and  BVPI  ta rge ts  (as  
d i scussed  in  Sect ion  11 ) .  

For landscaping in road construction and related applications 

9 .35 .  The  ou tpu t  f rom MBT p lan ts  tha t  a re  con f igu red  to  p roduce  a  good  qua l i t y  so i l  improver  
cou ld  f i nd  a  s ign i f icant  use  in  embankments  and landscaping  around road  
const ruct ion s i tes ,  new -bui ld  indust r ia l  and  commerc ia l  premises  and other  c ivi l  
eng ineer ing  pro jects  t ha t  a re  no t  re la ted  to  sens i t i ve  app l i ca t i ons ,  such  as  schoo ls  
and  hous ing .   The  MBT ou tpu t  wou ld  be  b lended  w i th  on -s i te  so i l s  to  p roduce  a  g rad ing  
mate r i a l  and  a  top  so i l .  

9 .36 .  A l though p ro jec ts  f requen t l y  have  su f f i c ien t  top  so i l  on -s i te  and do  no t  requ i re  
add i t i ona l  mate r ia l ,  cons t ruc t i on  cont rac to rs  may be  keen  to  accep t  MBT ou tpu t  i f  t hey  
a re  pa id  a  sma l l  f ee  pe r  tonne  and  can,  the re fo re ,  expor t ,  o the r  so i l s  to  o the r  s i tes  fo r  a  
s im i l a r  fee .   I n  the  compet i t i ve  wor ld  o f  c iv i l  eng ineer ing  such i ncome s t reams  cou ld  be  
a t t rac t i ve .  
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9 .37 .  Our  ana lys i s  i nd ica tes  tha t  s ign i f i can t  tonnages  o f  ma te r ia l  cou ld  be  used  in  th i s  
app l i ca t ion ,  p rov ided  tha t  the  Env i ronment  Agency (o r  SEPA)  approved  the  use ,  i n  te rms 
o f  p roduc t  qua l i t y  and  qua l i f i ca t i on  fo r  LATS,  as  d i scussed  above .  

On brownfield (contaminated land) s i tes 

9 .38 .  The  UK i s  embark ing  on  a  p rog ramme o f  regenera t ion  o f  b rownf ie ld  s i tes  to  f ree  up  
more  land  fo r  deve lopment  and  reduce  p ressure  on  ru ra l  a reas .   We es t ima te  tha t  the re  
a re  some 80,000  hec ta res  o f  such  land  requ i r i ng  remed ia t ion  w i th in  the  t imef rame 
re levan t  to  th i s  s tudy.  

9 .39 .  The  i ssues  re la ted  to  con tamina t ion  tha t  cons t ra in  many o the r  so i l  uses  do  no t  app ly  to  
th i s  app l i ca t ion .   Moreover  app l i ca t ion  ra tes  pe r  square  met re  a re  h igher ,  s ince  the  
mate r i a l  i s  b lended  w i th  the  s i te ’ s  so i l  to  a  depth  o f ,  say ,  one  met re .  

9 .40 .  The  economics  assoc ia ted  w i th  th i s  app l i ca t ion  a re  a l so  more  favourab le ,  s ince  use  o f  
an  MBT-der i ved  so i l  improver  avo ids  the  need  to  impor t  t op -so i l  f rom o f f -s i t e  sou rces .  

9 .41 .  Moreover  the  use  o f  the  MBT der i ved  p roduc t  can  be  pa r t  o f  an  ag reed  remed ia t ion  p lan  
w i th  the  Env i ronment  Agency,  mak ing  was te  l i cens ing  and  LATS qua l i f i ca t i on  aspec ts  
more  s t ra igh t  fo rward  and  c lea r  cu t  than  w i th  some o the r  uses .  

9 .42 .  Jun ipe r  be l i eves  tha t  th is  is  an  a t t rac t ive  usage  opt ion  that  is  capable  o f  tak ing 
s ign i f icant  quant i t ies  o f  mater ia l .  

9 .43 .  However ,  such  uses  a re  essen t ia l l y  t rans ien t  i n  na tu re  ( i n  con t ras t ,  t o  some fue l  
app l i ca t i ons  where  longer  te rm con t rac ts  can  be  ag reed  w i th  a  coun te r -pa r ty ) ,  and  so  
the  opera to r  o f  an  MBT fac i l i t y  wou ld  need  to  have  a  backup  ou t l e t  fo r  when  the re  was  
no  marke t  demand  fo r  th i s  t ype  o f  re -use .  

For use in ar id regions 

9 .44 .  In  a r id  reg ions  o f  the  wor ld ,  so i l  improvers  tha t  can  enhance  so i l  s t ruc tu re  and  mo is tu re  
re ten t i veness  a re  o f  cons ide rab le  impor tance  to  ma in ta in ing  the  p roduc t i v i t y  o f  the  land,  
address ing  the  r i sk  o f  f l ash  f l oods  and  ha l t i ng  the  sp read o f  deser t i f i ca t i on  and  
sa l i na t i on  o f  so i l s .  

9 .45 .  A l though th i s  has  l im i ted  re levance  in  a  UK con tex t ,  i t  i s  o f  cons ide rab le  s ign i f i cance  fo r  
ove ra l l  EU po l i cy ,  g i ven  the  impor tance o f  th i s  i ssue in  many Med i te r ranean  reg ions 1.   I t  
has  been  an  impor tan t  po in t  w i th in  the  d i scuss ions  on  the  So i l  S t ra tegy (see  Annexe  
B2 ) .   As  a  resu l t ,  Member  S ta tes  f rom th i s  a rea  have  a  d i f f e ren t  pe rspec t i ve  on  the  
ove ra l l  ba lance  o f  bene f i t s  and  r i sks  ( f rom an  env i ronmenta l  pe rspec t i ve )  assoc ia ted  
w i th  l and-sp read ing  o f  ‘ compos ts ’  de r i ved  f rom mixed  was te .   There  i s  a  fee l i ng ,  no tab ly  
w i th in  pa r t s  o f  Spa in  where  MBT has  a t t rac ted  cons ide rab le  i n te res t ,  t ha t  the  bene f i t s  

                                                                  
1 i t  i s  a l s o  o f  g r e a t  i mp o r t anc e  i n  s o me  o t he r  p a r t s  o f  t h e  wo r l d ,  s uc h  as  s o me  r eg i ons  o f  Aus t r a l i a  a n d  t he  
M i d d l e  E a s t  
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ou twe igh  the  poss ib le  r i sks .   Landspread ing  o f  MBT ou tpu ts  i s  p rac t i sed  re la t i ve l y  
w ide l y  i n  these  reg ions .  

9 .46 .  Where  commun i t i es  face  these  cha l l enges  and  the  re levan t  regu la to ry  au tho r i t i es  accep t  
the  a rguments  fo r  l and -spread ing ,  th i s  i s  l i ke l y  to  be  a  p rac t i ca l ,  economic  ou t le t  f o r  
CLO der i ved  f rom MBT processes  tha t  i s  capab le  o f  absorb ing  a l l  o f  the  ou tpu t  f rom 
fac i l i t i es .  

As a l iquid fert i l iser 

9 .47 .  Dur ing  the  research  fo r  th i s  repor t ,  we  came ac ross  one  ins tance ,  ou ts ide  the  EU,  o f  the  
ou tpu t  be ing  used in  l i qu id  fo rm as  a  fe r t i l i se r1.   A t  f i r s t  s igh t ,  i t  seems a t t rac t i ve  to  use  
the  ou tpu t  f rom p rocesses  tha t  i ncorpora te  we t  anaerob ic  d iges t i on  as  the i r  co re  
techno logy in  th i s  way,  s ince  i t  avo ids  the  need  fo r  de -wa te r ing  and  e f f l uen t  s t ream 
management .   However ,  because  o f  the  po ten t ia l  con tamina t ion  and  concerns  about  
‘ d i l u te  and  d i sperse ’  i ssues ,  EU regu la to rs  may be  re luc tan t  to  g ran t  a  pe rmi t  f o r  such  
usage.   I n  any case ,  ou r  research  has  no t  i den t i f i ed  a t t rac t i ve  marke ts  fo r  such  a  
p roduc t ,  de r i ved  f rom a  m ixed  was te  s t ream,  so  i t  has  no t  been  cons ide red  in  de ta i l  
( see  Annexe  C  f o r  more  in fo rmat ion ) .  

Fuel applications 

9 .48 .  A l though  much  o f  the  indus t ry  has  focused  upon  fue l  usage  ove r  the  las t  two  years ,  w e 
have  conc luded that ,  under  current  market  condi t ions ,  accept ing  the  output  f rom 
MBT p lants  as  a  fue l  is  l i ke ly to  be  unat t rac t ive  to  many end-users .  

9 .49 .  Our  rev iew o f  the  ac tua l  usages  to  wh ich  the  ou tpu ts  f rom MBT re fe rence  p lan ts  a re  pu t ,  
i nd i ca tes  tha t  re la t i ve l y  f ew p roduce  a  fue l .   Anecdo ta l l y ,  t he re  i s  a  pe rcep t ion  tha t  
many European  p lan ts  a re  p roduc ing  an  SRF2 t ha t  i s  used in  co - f i r i ng  app l i ca t ions  
w i th in  power  p lan ts  –  one  f requen t l y  hears  s ta tements  to  th i s  e f fec t  a t  con fe rences ,  fo r  
examp le  –  ye t  on ly  a  few p rocess  compan ies  c la im th i s  as  an  ou t le t  a t  the i r  ex i s t i ng  
re fe rence  p lan ts  and  i t  has  p roved d i f f i cu l t  to  va l i da te  th i s  i n  some cases .  

9 .50 .  There  a re  two  t ypes  o f  ou t le t  f o r  a  fue l  p roduced  w i th in  an  MBT fac i l i t y :  

 t he  p roduc t  can  be  marke ted  as  a  fue l  p roduc t  fo r  use  by  3 r d  pa r ty  cus tomers ;  

 t he  p roduc t  can  be  u t i l i sed  w i th in  a  ded ica ted  fac i l i t y .  

9 .51 .  In  the  fo rmer  case  the re  a re  a  range o f  techn ica l ,  economic ,  commerc ia l  and  regu la to ry  
fac to rs  tha t  i n f l uence  the  v iab i l i t y  o f  pa r t i cu la r  uses ,  wh ich  a re  cons ide red  in  de ta i l  
w i th in  Annexe  C .  

                                                                  
1 i n  I s r a e l  
2 S R F  =  S o l i d  R ec o ve r ed  Fue l ,  a  t e r m us ed  f o r  a  f u e l  ma d e  f r o m  was t e  t o  a  de f i ne d  s p ec i f i c a t i on .   T h i s  i s  
i nc re as i ng l y  be i ng  us ed  t o  d i f f e r en t i a t e  t h e  p ro duc t  f r om  l o we r  g r ad e ,  m o r e  va r i ab le  qu a l i t y  RDF  ( Re f us e  
De r i ve d  Fu e l ) .   T h i s  t op i c  i s  ad d ress ed  i n  mo r e  d e ta i l  i n  An n e xe  C 2 .  
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9 .52 .  In  the  la t te r  case  the  ma in  i ssues  re la te  to  the  economics  and  secur ing  p lann ing  
pe rm iss ion  fo r  an  Energy- f rom-Was te  fac i l i t y .  

How attractive are MBT outputs as a fuel? 

9 .53 .  MBT-der i ved  fue ls  compete  aga ins t  o the r  was te -de r i ved  fue ls  ( such  as  t y res ,  so l ven ts  
and  packag ing  was te ) ,  convent iona l  foss i l  hyd rocarbons ,  impor ted  b iomass  and  energy  
c rops  fo r  co - f i r i ng  in  a  range  o f  power  app l i ca t ions  and  in  cement  manu fac ture .   More  
genera l l y  th i s  t ype  o f  fue l  competes  w i th  o the r  fo rms  o f  renewab le  power  and  nuc lea r  
energy  in  the  contex t  o f  mee t ing  c l ima te  change  goa ls .  

9 .54 .  They a re  unat t ract ive  f ue l s  because:  

 t hey  a re  more  heterogeneous ,  and  hence  have  more  var iab le  fue l  proper t ies ;  

 a  fac i l i t y tha t  combusts  or  gas i f ies  them w i l l  fa l l  w i th in  the  WID1 reg ime ;  
i nvo lv ing  a  submiss ion  to  the  regu la to r ,  poss ib le  mod i f i ca t i ons  to  p lan t  opera t ion ,  
h igher  l eve ls  o f  mon i to r ing  and  regu la to ry  repor t i ng  

 t he re  a re  subs tan t ia l  technica l  issues2 assoc ia ted  w i th  co - f i r i ng  tha t  may 
exc lude  the i r  use  in  ce r ta in  t ypes  o f  fac i l i t i es ;  

 even where  use  i s  poss ib le ,  the  amount  that  can  be to lera ted w i thout  caus ing  
technica l  prob lems may be  ra ther  l imi ted ,  reduc ing  the  bene f i t s  o f  co - f i r i ng ;  

 by p rocess ing  was te -de r i ved  fue ls  a  fac i l i t y  i s  l i ke l y  to  encoun te r  oppos i t i on ,  
concerns  f rom ne ighbours  and  a  w orsening  of  communi ty re la t ions ;  

 t hey  con ta in  heavy meta ls ,  wh ich  ra i ses  envi ronmenta l  issues  t ha t  need  to  be  
addressed;  

 t he i r  use  may necess i ta te  addi t iona l  cap i ta l  investment  f o r  fue l  p repara t ion  and  
emiss ions  con t ro l ,  t he  sca le  o f  wh ich  can  be  so  la rge  as  to  make  the i r  use  
unv iab le ;  

 t he i r  qual i f ica t ion  for  ROCs is  heavi l y  const ra ined  3 compared w i th  some o the r  
co - f i r i ng  op t ions  (under  cu r ren t  ru les )  -  re f i n ing  the  fue l  to  qua l i f y  requ i res  
cha l l eng ing  and  cos t l y  p rocess ing  fo r  the  MBT company;  

 t hey  can  con t inue to  degrade  i f  s tored  for  pro longed per iods  l ead ing  to  odour  
and  o the r  p rob lems .  

9 .55 .  They a re  an  at t rac t ive  f ue l  because:  

 t hey  a re  cheap ,  ava i l ab le  a t  l ow,  ze ro  o r  nega t i ve  cos t ,  reduc ing  inpu t  cos ts  
s ign i f i can t l y  fo r  the  power  p lan t  o r  cement  k i l n ;  

 supply is  dependable ,  f ue l  can  be  ‘ con t rac ted  long ’  a t  s tab le  cos t  l ower ing  
uncer ta in t i es  o f  fue l  cos ts  fo r  the  power  p lan t ;  t hey  a re  no t  seasona l ,  as  some 
b io - fue ls ,  and  no t  va r i ab le ,  as  w ind ,  so la r ,  t i da l  and  wave  power  a re ;  

                                                                  
1 W I D  =  W as t e  I n c i n e r a t i o n  D i r e c t i ve  ,  s e e  An n e xe  B 7  f o r  a  r e v i e w  o f  t h i s  t op i c  
2 s ee  An n e x e  C4  
3 s ee  An n e x e  C2  
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 t hey  cou ld  be  ava i lab le  in  reasonable  quant i t ies  l oca l l y ;  

 t hey  have  a  st ra teg ic  va lue ,  s ince  they a re  ava i l ab le  domes t i ca l l y  w i th in  a  
count ry  –  reduc ing  dependence on  impor ted  fue ls ;  

 t hey  disp lace  foss i l  hydrocarbon  f ue ls ,  m i t i ga t i ng  ne t  g reenhouse  gas  
emiss ions .  

9 .56 .  When  compet ing  w i th  o the r  was te–der i ved  fue ls ,  many o f  those ,  i nc lud ing  hazardous  
was tes ,  command h igh  gate  fees  compared  to  tha t  wh ich  wou ld  be  economica l l y  v iab le  
fo r  an  MBT p lan t ,  bu t  SRF cou ld  be  made ava i l ab le  a t  much  lower  cos t  than  ‘ c lean ’  
b iomass ,  such  as  wood  ch ip  o r  coconu t  husk .  

9 .57 .  Some more  soph is t i ca ted  MBT p lan ts  can  p roduce  an  SRF to  a  very t ight  spec i f ica t ion ,  
i . e .  a  “made- to -o rde r ”  fue l ,  wh ich  i s  un l i ke l y  to  be  the  case  fo r  i ndus t r i a l  fue ls ,  wh ich  
wou ld  usua l l y  have  to  be  processed  by  the  k i l n  o r  power  company themse lves .  

9 .58 .  Wi th  regard  to  ca lor i f ic  va lue  (CV) ,  SRF may be  less  a t t rac t i ve  than  some o the r  was te -
de r i ved  fue l s ,  bu t  more  a t t rac t i ve  than  o the rs  w i th  h igh  b iomass  con ten t .  

Co-f i r ing in power plants 

9 .59 .  There  has  been  much  deba te  about  how v iab le  marke ts  fo r  MBT-der i ved  fue ls  a re  w i th in  
the  power  indus t ry .  

9 .60 .  The  po ten t i a l  bene f i t s  fo r  the  power  i ndus t ry  o f  us ing  SRF a re  th ree fo ld :  

 a  reduc t ion  in  fue l  cos ts ;  

 t he  poss ib i l i t y  o f  revenues  f rom Emiss ions  T rad ing ;  

 meet ing  the i r  Renewab les  Ob l iga t ions .  

9 .61 .  A t  p resen t ,  t hese  incent i ves  a re  insu f f i c ien t  to  pe rsuade  opera to rs  to  co- f i re  SRF 
because o f  the  s ign i f i can t  techn ica l  cha l l enges  assoc ia ted  w i th  i t s  use :  i n  essence  the  
r isk / rew ard  ba lance  is  not  favourab le  for  the  pow er  p lant  a t  the  present  t ime .  

9 .62 .  In  ou r  v iew,  the  techn ica l  i ssues  assoc ia ted  w i th  th i s  app l i ca t ion  have  genera l l y  been  
unders ta ted  and  the  re la t i ve  deve lopment  o f  th i s  marke t  w i th in  Con t inen ta l  European  
marke ts  has  been  ove rs ta ted .  

9 .63 .  There  is  no  example  o f  la rge-sca le  SRF co- f i r ing  a t  any UK pow er  p lant  and on l y  
iso la ted  instances  o f  usage  w i th in  Germany and I ta ly ,  f rom wh ich  ve ry  l i t t l e  
i n fo rmat ion ,  repor t i ng  the  resu l ts  o f  sus ta ined  commerc ia l  usage ,  i s  ava i l ab le  w i th in  the  
pub l i c  domain .   W i thou t  such  va l i da t ion  the  power  i ndus t ry  i s  un l i ke l y  to  have 
con f idence in  th i s  app l i ca t ion .  

9 .64 .  In  Annexe  C  we  iden t i f y  some 20  d i f fe rent  technica l  chal lenges  re la ted  to  th i s  
app l i ca t ion ,  rang ing  f rom poss ib le  damage  to  the  bo i l e r  tubes ,  th rough  inc reased  r i sks  
o f  f i r e  to  the  po ten t ia l  fo r  the  ash  to  be  no  longer  accep tab le  fo r  use  as  a  cons t ruc t i on  
mate r i a l .   Moreover  the re  a re  s ign i f i can t  i ssues  assoc ia ted  w i th  hand l ing  a  con t ro l l ed  
was te  fo r  the  fac i l i t y  opera to r  re la ted  to  the  need to  comply w i th  the  Waste  
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Inc inera t ion  D i rect ive .   Toge ther  these  fac tors  l imi t  the  number  o f  fac i l i t ies  that  
can  consider  co- f i r ing  and make the  cost  o f  modi f ica t ion  to  a l low  co- f i r ing  less  
economica l ly  a t t rac t ive .   They a lso  l imi t  the  propor t ion  o f  co- fue l  that  can  be  used 
to  such a  low  leve l  that  the  commerc ia l  benef i t  for  the  pow er  p lant  opera tor  is  not  
w or th  consider ing .  

9 .65 .  Conclus ion:  w e  be l ieve  that  un less  Government  changes  the  po l icy f ramew ork  and 
provides  f inanc ia l  incent ives  for  co- f i r ing  SRF,  l i t t le  o f  th is  mater ia l  w i l l  be  used  
by the  UK pow er  indust ry.  

9 .66 .  When  cons ide r ing  co - f i r i ng  in  a  power  p lan t  i t  i s  assumed tha t  the  SRF wi l l  e i t he r  be  
b lended  w i th  the  coa l  i n  the  m i l l  o r  i n jec ted  separa te l y  i n to  the  bo i l e r .   Jun ipe r ’ s  
research  has  iden t i f i ed  a  th i rd  poss ib i l i t y ,  wh ich  i s  a l ready u t i l i sed  in  Scand inav ia ,  tha t  
we  be l i eve  mer i ts  fu r the r  cons ide ra t ion :  ind i rect  co-combust ion .   I n  th i s  approach the  
SRF i s  f i rs t  gas i f i ed  and the  resu l tan t  syngas  i s  used in  the  power  p lan t .   Such  an  
approach  avo ids  many o f  the  techn ica l  cha l l enges  assoc ia ted  w i th  d i rec t  f i r i ng  –  and 
may a l so  qua l i f y  more  eas i l y  fo r  ROCs.   Th is  op t ion  i s  d iscussed  in  Annexe  C4 .  

9 .67 .  I f ,  however ,  the  ROC ru les  w ere  changed to  a l low  ROCs for  the  b iomass content  o f  
SRF ,  w i thout  the  cu r ren t  complex  requ i rements ,  such  as  the  need  to  i nc reas ing ly  sw i t ch  
away f rom was te -de r i ved  b iomass  to  ‘ c lean ’  b iomass  over  t ime ,  then the  pow er  
indust ry w ould  embrace SRF ut i l isa t ion  and  wou ld  i nves t  i n  e i the r  i nd i rec t  combus t i on  
o r  new feed  methods  to  f i re  the  SRF,  espec ia l l y  because  b iomass  tha t  i s  su i tab le  fo r  
f i r i ng  in  power  p lan ts  and  does  no t  de r i ve  f rom was te ,  i s  becoming  inc reas ing ly  
expens ive  ac ross  Europe .   Fo r  th i s  reason,  SRF i s  po ten t ia l l y  a t t rac t i ve  as  an  
a l te rna t i ve  fue l  tha t  i s  ava i l ab le  i n  reasonab le  quan t i t i es  and  a t  l ow o r  even  nega t i ve  
cos t .  

9 .68 .  In  such  c i rcums tances ,  those  MBT p rocesses  tha t  a re  capab le  o f  p roduc ing  an  SRF tha t  
cons is ten t l y  mee ts  a  t i gh t  fue l  qua l i t y  spec i f i ca t i on  wou ld  have  a  compet i t i ve  advantage.  

Use in cement ki lns 

9 .69 .  Cement  manufac tu re  i s  a  commodi t y  bus iness .   D isp lac ing  cos t l y  f oss i l  f ue ls  w i th  was te -
de r i ved  fue ls ,  wh ich  can  command a  gate  fee  ( i . e .  have  a  nega t i ve  cos t )  can  no t  on ly  
ma in ta in  the  compet i t i veness  o f  l oca l  cement  manu fac tu re  re la t i ve  to  l ower  cos t  impor ts  
bu t  a l so  he lp  meet  c l imate  change ob l igat ions .   I t  a l so  opens  up  oppor tun i t ies  for  
emiss ions  t rad ing  t ha t  cou ld  be  wor th  £5  -  20  / tonne  of  SRF used .  

9 .70 .  There  a re  fa r  l ess  technica l  issues  assoc ia ted  w i th  u t i l i s ing  SRF in  a  cement  k i l n  than  
a  coa l - f i red  power  p lan t .   There  i s  a l so  no  ash  res idue,  s ince  the  ino rgan ics  (m ine ra l  
ma t te r )  fo rm par t  o f  the  cement  p roduc t .   Unders tandab ly ,  th i s  end-use has  been 
exp lo red  more  ac t i ve l y  by  was te  management  compan ies  w i th in  the  UK.    

9 .71 .  A l l  UK cement  compan ies  a re  e i the r  a l ready us ing  o r  a re  cons ide r ing  us ing  was te -
de r i ved  fue ls  w i th in  the i r  opera t ions .   SRF i s  under  se r i ous  cons ide ra t ion  as  a  pa r t  o f  
t h i s  m ix .   However ,  ou r  ana lys i s  i nd ica tes  tha t  the  cement  indust ry cou ld  use  a  
maximum of  500 ,000  Tpa  o f  SRF ,  and  the  f i gu re  cou ld  be  as  low  as  125 ,000  Tpa .   Th is  
rep resents  the  ou tpu t  f rom c .  3  –  10  MBT p lan ts ,  fa r  sho r t  o f  the  number  env isaged  by  
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Government  and  the  reg iona l  p lann ing  boards .   Access  to  much  o f  th i s  l im i ted  capac i t y  
has  a l ready been  secured  by  spec i f i c  was te  management  compan ies  o r  Loca l  Au tho r i t i es  
i n  the  con tex t  o f  pa r t i cu la r  MBT p ro jec ts ,  l eav ing  l i t t l e ,  i f  any ,  ava i l ab le  fo r  new 
p ro jec ts .  

9 .72 .  I t  shou ld  be  no ted  tha t  SRF is  s t i l l  a  less a t t rac t ive  fue l  f o r  cement  k i l ns  than many  
o the r  t ypes  o f  was te  fo r  the  reasons  a l ready ou t l i ned .   I n  th i s  app l i ca t i on  i t s  re la t i ve l y  
modes t  CV i s  a  key  i ssue .  

9 .73 .  Because  of  compet i t ion  betw een w aste -der ived  fue ls  for  access  to  the  l imi ted  
capac i ty w i th in  the  cement  indust ry,  opera tors  o f  MBT fac i l i t ies  may have  to  pa y 
re la t ive l y  h igh  gate  fees to  secure  cont racts  w i th  cement  k i lns .  

Other co-f i r ing opportunit ies 

Indust r ial  boi lers  

9 .74 .  Research  by  Jun ipe r  has  iden t i f i ed  ove r  250  fac i l i t ies  in  the  UK w i th  large-sca le  
bo i le rs  t ha t  cou ld  po ten t ia l l y  co - f i re  SRF.   The  ma jo r i t y  o f  these p roduce  p rocess  s team 
fo r  use  w i th in  i ndus t ry .  

9 .75 .  The  techn ica l  cha l l enges  assoc ia ted  w i th  i t s  use  w i l l  l im i t  SRF to  fac i l i t i es  tha t  need  to  
upgrade  the i r  energy  p lan t  fo r  o the r  reasons .   These p lan ts  a re  l a rge ly  w i th in  the  paper  
&  pu lp ,  render ing  and  chemica l s  sec to rs .  

9 .76 .  There  a re  g rounds  fo r  be l i ev ing  tha t ,  i n  the  fu tu re ,  i ndus t ry  may become more 
in te res ted  in  us ing  SRF,  ma in l y  as  a  means  o f  reduc ing  foss i l - fue l  consumpt ion  as  pa r t  
o f  ach iev ing  the i r  C l ima te  Change  ob l i ga t ions .   I f  Government  ex tends  ROCs to  th i s  
t ype  o f  app l i ca t ion ,  use  o f  SRF cou ld  a lso  become inc reas ing ly  a t t rac t i ve  economica l l y .  

9 .77 .  Conclus ion:  From our  ana lys is  w e  expect  that  in  the  shor t  te rm few  of  the  250  
fac i l i t ies  w i l l  ser ious ly cons ider  u t i l is ing  SRF.   At  present ,  the  r isk / re turn ba lance 
is  s imply unat t rac t ive  for  indust ry.  

Within exist ing incinerators 

9 .78 .  A  p rac t i ca l  me thod fo r  us ing  SRF i s  to  co -combus t  i t  w i th  o the r  was tes  in  ex i s t i ng  
inc ine ra to rs .   I n  some count r i es ,  no tab l y  Germany,  the re  i s  spa re  capac i t y  w i th in  
i nc ine ra to rs ,  and  so  opera to rs  o f  these fac i l i t ies  a re  keen to  ob ta in  RDF- l i ke  mate r i a l s  
as  a  means  o f  ma in ta in ing  th roughpu t .   Because o f  the  economics  o f  i nc ine ra t ion ,  i t  i s  
necessary  fo r  the  inc ine ra to r  opera to r  to  rece ive  a  ga te  fee  fo r  such  fue ls ,  bu t  th i s  can  
s t i l l  be  a  compet i t i ve  op t ion  fo r  an  MBT p lan t  when  compared w i th  depos i t ion  o f  a  b io -
s tab i l i sed  ou tpu t  i n  a  l and f i l l .  

9 .79 .  One  advantage  o f  us ing  inc ine ra to rs  to  combus t  the  fue l  f rac t i on  f rom MBT p lan ts  i s  tha t  
the  inc ine ra to r  i s  capab le  o f  hand l ing  a l l  qua l i t y  l eve ls ,  t hus  avo id ing  the  need  to  
p roduce  a  more  expens ive  SRF- type  fue l .  
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9 .80 .  Conclus ion:   as  there  is  l ike ly  to  be  a  nat iona l  shor tage  o f  inc inera t ion  capac i ty  
because  o f  the  d i f f icu l ty  o f  obta in ing  p lanning  permiss ion  for  such fac i l i t ies ,  w e 
be l ieve  that  i t  i s  un l ike ly  that  th is  out le t  w i l l  be  ava i lab le  for  s ign i f icant  amounts  
o f  MBT outputs  w i th in  the  UK.  

Import/export  of  SRF 

9 .81 .  Wi th in  the  EU,  was te  de r i ved  fue ls  may be  sh ipped  ac ross  na t iona l  boundar ies  ( the  
Bas le  Conven t i on  does  no t  app ly1 and  the  Prox imi ty  P r inc ip le  i s  non-b ind ing ) .  Some 
RDF has  been  sh ipped  to  German and  Du tch  inc ine ra to rs  ( f rom I ta l y ,  f o r  examp le ) ,  and  
b roke rs  have o f fe red  to  take  RDF f rom reg ions  lack ing  in  was te  t rea tment  i n f ras t ruc tu re  
(eg  I re land  and  Guernsey)  fo r  p rocess ing  in  o the r  coun t r ies .  In  theory ,  the re fo re  th i s  i s  
an  op t i on  fo r  an  MBT fac i l i t y ;  however  we  have  no t  cons ide red  i t  f u r the r  i n  th i s  repor t .  

Use in dedicated faci l i t ies 

9 .82 .  G iven the  uncer ta in t i es  o f  many fue l  and  so i l  end-uses ,  one  op t ion  i s  fo r  the  deve loper  
o f  an  MBT fac i l i t y  to  i nco rpora te  a  ded ica ted  the rmal  un i t  t o  hand le  the  ou tpu t  f rom the  
p lan t .   Th is  cou ld  be  on -s i te  o r  o f f -s i te  –  fo r  examp le ,  severa l  MBT fac i l i t i es  cou ld  feed  
one  cen t ra l i sed  combus t i on  un i t .  

9 .83.  The thermal  un i t  cou ld  e i ther  use proven combust ion technology ( typ ica l ly  a  f lu id-bed un i t  
o f  the type that  is  read i l y  ava i lab le  f rom severa l  wor ld-c lass companies)  or  cou ld  use 
( less  proven)  gas i f ica t ion technology,  opening up the  poss ib i l i ty  o f  ROC qual i f ica t ion.  

9 .84 .  The  a t t r i bu tes  o f  such  an  approach  a re :  

 removes  mos t  marke t  r i sk  fo r  the  MBT p ro jec t ;  

 reduces  the  sca le  o f  the rma l  was te  p rocess ing  ( re la t i ve  to  a  s tand-a lone 
i nc ine ra to r ) ;  

 economics  o f  combus t ion  a re  l i ke l y  to  be  worse  than  a  s tand-a lone  inc ine ra to r ;  

 economics  w i th  gas i f i ca t ion  a re  more  comp lex  and  need  case-by-case  eva lua t ion ;  

 t echno logy r i sk  us ing  gas i f i ca t i on  i s  g rea te r ,  po ten t ia l l y  a f fec t i ng  the  bankab i l i t y  
o f  the  p ro jec t ;  

 l i ke l y  to  engender  g rea te r  pub l i c  concern ,  and poss ib l y  oppos i t i on ,  because  o f  
the rmal  e lemen t .  

9.85. We believe that this option will  receive considerable attention from many UK Local 
Authorities, especially in the context of 3r d party processing risks (as discussed above) .  

                                                                  
1 T h e  Bas le  Con ve n t i on  on  t he  t r a ns - f r o n t i e r  s h i p me n t  o f  wa s t e  o n l y  p r oh i b i t s  t he  e xp o r t  o f  h az a rd ous  was t e .   
M B T o u t p u t s ,  wh i l s t  s t i l l  c l a s s e d  a s  was t e ,  a r e  n o t  c l a s s i f i e d  a s  h a z a r d o u s .  
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Landfil l  as an outlet 

9 .86 .  There  a re  th ree  land f i l l  op t ions :  

 use  as  da i l y  cove r ;  

 depos i t i on  o f  a  b io - t rea ted  ou tpu t  i n  l and f i l l ;  

 use  as  f i na l  cap  fo r  l and f i l l  r es to ra t ion .  

9 .87 .  Each o f  these  can  be  a  p rac t i ca l  means  o f  d isposa l .   The ana lys i s  we  have  conduc ted 1 
i nd i ca tes  tha t  the re  i s  subs tan t ia l  demand  fo r  bo th  da i l y  cover  and  top  cover ,  even  w i th  
the  reduc t ion  in  numbers  o f  l and f i l l s  tha t  i s  occur r ing .   O f  course ,  l and f i l l  i s  no t  even l y  
d i s t r i bu ted  ac ross  the  coun t ry  and  th i s  approach  may be  more  v iab le  i n  some areas  than  
o the rs .  

9 .88 .  In  Aus t r i a  and  Germany,  MBT has  been  used  essent ia l l y  as  a  p re - t rea tmen t  s tage  be fo re  
land f i l l  depos i t i on .   The  d r i ve r  has  been  the  des i re  to  mee t  the  Land f i l l  D i rec t i ve  by  
us ing  b io -s tab i l i sa t i on  ra the r  than  inc ine ra t ion .   A  s ign i f i can t  body o f  research  has  been 
deve loped  to  demons t ra te  tha t  MBT p rocesses  b io -degrade  the  o rgan ic  f rac t i on  o f  was te  
to  a  su f f i c ien t  l eve l  tha t  i t  can  be  depos i ted  in to  a  l and f i l l  and  mee t  the  requ i rements  o f  
t he  D i rec t i ve ,  as  d i scussed  in  Annex B3 .  

9 .89 .  There  a re  two  approaches  poss ib le  i f  the  ou tpu t  i s  used in  o r  on  a  land f i l l :  

 max imise  the  degree  o f  b io -degrada t ion  w i th in  the  MBT p rocess  to  p roduce a  fu l l y  
b io -s tab i l i sed  res idue;  

 car ry  ou t  more  l im i ted  b io -s tab i l i sa t ion ,  thus  sav ing  cos t  and  po ten t ia l l y  reduc ing  
land- take ,  bu t  resu l t i ng  in  a  b io - t rea ted  ou tpu t  wh ich  s t i l l  has  some leve l  o f  b io -
degradab i l i t y .  

9 .90 .  The  fo rmer  approach  i s  the  one  tha t  has  been  adop ted  ex tens ive ly  on  the  Con t inent  and  
i s  the  one  mos t  o f ten  d i scussed .   I t  max imises  land f i l l  d i ve rs ion  o f  b io -degradab le  
ma te r i a ls .2 

9 .91 .  The  la t te r  approach wou ld  no t  be  a l l owed  in  many count r i es  bu t ,  acco rd ing  to  recen t  
s ta tements  by  the  Env i ronment  Agency3,  wou ld  be  a l l owed  in  the  UK.   In  Germany,  fo r  
examp le ,  was te  may no t  be  land f i l l ed  un less  i t  has  reduced  the  res idua l  b iodegradab i l i t y  
to  a  l ow,  de f ined  th resho ld  l im i t ,  whereas  in  the  UK was te  may be  land f i l l ed ,  regard less  
o f  i t s  b iodegradab i l i t y ,  bu t  the  ex ten t  to  wh ich  i t  i s  b iodegradab le  w i l l  count  aga ins t  a  
Loca l  Au tho r i t y ’ s  LATS ta rge ts  (as  d i scussed  in  Sect ion  11 ) .  

                                                                  
1 s ee  An n e x  C ,  Fi g ur e  C2 9  
2 T h e r e  w i l l  be  s om e  fu r t h e r  b i o de g r ad a t i o n  a f t e r  M B T  bu t  a t  a  m uch  r edu ce d  ra t e .   G as  e m iss i ons  a re  muc h  
r e duc ed  as  i s  t h e  a mo un t  o f  l e ac ha t e  p r od uc t i o n .   I t  h as  be e n  s u gg es t ed  i n  t h e  r ep o r t  b y  t h e  UK  G o ve r nm e n t  
S t r a te g y  Un i t  t h a t  l an d f i l l i ng  o f  b i o - s t a b i l i s ed  o r ga n i c  was t e  on l y  ge n e r a te s  10 % o f  t h e  l a nd f i l l  g as  and  10 % 
o f  t h e  l e ach a te  c om p a r ed  t o  ge n e r a t i on  r a tes  f o r  un t r ea t ed  wa s tes .  
3 A ns we rs  t o  qu es t i o ns  a t  E nv i r o n m en t  A gen c y  wo rks h o p  o n  t h e  Co nsu l t a t i on  Doc u me n t  f o r  t h e  ass ess me n t  
o f  t h e  d i ve rs i on  o f  B MW  b y  l a n d f i l l  p r e - t r ea t me n t  me t h ods ,  10  Dec e mb er  2 0 04 ,  B i rm i ngh a m;  a n d  a t  t he  C IW M  
W orksh op  o n  M B T ,  Pe te rb o ro u gh ,  20  Ja nua r y  20 05 .  



 M BT :  A  G u i de  f o r  Dec i s i o n  M ak e r s  -  P ro c e s s e s ,  P o l i c i e s  &  M ark e t s  P a g e  4 7  

 T h e  S um m ary  R epo r t  

 

 
© Juniper Consultancy Services Ltd, 2005 

T  +44 1453 860750 E  info@juniper.co.uk W  www.juniper.co.uk 

Juniper 

9 .92 .  Each  approach  has  d i f f e r i ng  leve ls  o f  a t t rac t i veness  fo r  the  pub l i c  sec to r  and  p r i va te  
sec to r  pa r tne rs .   We re tu rn  to  th i s  top ic  i n  ou r  cons ide ra t i on  o f  t he  re la t i ve  
a t t rac t i veness  o f  the  d i f f e ren t  MBT con f igu ra t i ons  in  the  f i na l  sec t ion  o f  th i s  repor t .  

9 .93 .  I t  shou ld  be  no ted  tha t  the  leve l  o f  res idua l  b io -degradab i l i t y  has  been  shown to  be  
s ign i f i can t l y  a f fec ted  by  the  MBT p rocess ing  method  and  res idence  t ime  o f  the  was te  in  
the  b io log ica l  pa r t  o f  t he  ove ra l l  p rocess ,  so  th i s  i s  an  impor tan t  pa ramete r  i n  se lec t i ng  
an  op t imum so lu t i on  fo r  a  pa r t i cu la r  p ro jec t ,  g i ven  tha t ,  i n  genera l ,  reduc ing  b io -
degradab i l i t y  i nc reases  cos t .  

Conclusions 

9 .94 .  Our  research  for  th is  repor t  ind icates  that ,  overa l l ,  MBT-der ived  fue ls  are  less 
a t t rac t ive  than  proponents  o f  the i r  use  have  impl ied;  they are  used far  less  w ide l y 
than  thought  and there  are  many s ign i f icant  technica l  issues assoc ia ted  w i th  the i r  
use .  

9 .95 .  Simi lar ly,  many opt ions  to  use  the  output  on  land have  s ign i f icant  issues  
assoc ia ted  w i th  them.  

9 .96 .  In  genera l ,  there fore ,  th is  repor t  conc ludes  that  the  ident i f ica t ion  o f  robust  end-
uses  for  the  outputs  f rom MBT fac i l i t ies  is  a  key issue  for  MBT pro jects .  

9 .97 .  Never the less  w e  have  ident i f ied  a  number  o f  end-uses  that ,  depending  upon the  
loca l  context ,  mer i t  fur ther  cons idera t ion ,  inc lud ing  use  in  land  remedia t ion ,  
spreading  on road verges ,  as  landf i l l  da i l y co ver ,  co- f i r ing in  cement  k i lns  and 
combust ion  or  gas i f ica t ion  in  a  dedicated  purpose-bui l t  E fW fac i l i t y.   The  deta i led  
eva luat ion  o f  each  end-use ,  repor ted  in  Annexe  C,  is  summar ised graphica l l y in  
F igure  21 .  
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Figure 21: Summary of the viability of usage options for MBT outputs in a UK context 

Use 
Technical 

practicality 

Supply / 
demand 
balance Economics 

Regulatory & 
policy 

acceptability 
Market 

appetite 

Co-fuel for cement kilns  ! ???  ! 1 

Co-fuel for direct co-combustion in power 
plants !  ! 2 ??? ! 2 

Fuel for indirect co-combustion in power 
plants ???   ! 2  ! 2 

Co-fuel for industrial boilers ???   3 ! ???   2 ???  ???   1,2 

Co-fuel for incinerator   ???    

Fuel for dedicated incinerator   ???   ! 

Fuel for dedicated gasifier ???   ???   ???  

As an agricultural compost for food crops 
or pasture land   ???  4 ! 

As a soil improver for forestry ???   ???  ???  ! 

As a soil improver for arid areas of poor 
soil quality 5    ! ! 

On land used to grow energy crops  ! ???  ???  ???  

For horticultural applications ???  ???   4 ! 

For use in domestic gardens  ???   4 ! 

As a liquid fertiliser ???    ! ! 

On verges & amenity land  ???   6 7 

As landfill cap  ???   ???   8 ???   8 

On brownfield sites     7 

Landfill daily cover   ???  ???   6  

Bio-stabilised residue for depositing in 
landfills  ???  ???    

Notes: 
1 : energy dependent manufacturers of commodities (such as cement, paper and chemical process companies) are keen to 
displace fossil fuel by waste derived fuels, but competition for MBT-derived fuel is intense from tyres, solvents , etc 
2 : government is consulting on a modification to the ROC rules: if SRF was allowed to qualify this would have a significant 
favourable impact on the economics of this use, and hence also on the market appetite 
3 : the degree of technical challenge will vary between industries, but there are some where these challenges should be 
manageable 
4 : as a PAS100 certified compost 5 : this application is of interest in other regions of the world (see Annexe C) 
6 : as a BS3882 soil improver                7 : assuming a fee is paid to the user 
8 : may count as ‘disposal’ under LATS in the UK 9 : may be an issue related to continuity of demand 

 potential ‘stopper’ !   factors that are a significant impediment 

???   factors that are less significant but which could constrain usage 

 potentially constraining factors, but not sufficient to adversely impact the viability of market outlets 

Source: Juniper analysis 
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10 Regulatory and policy issues 

10 .1 .  Dur ing  the  course  o f  ou r  ana lys i s  we  iden t i f i ed  a  number  o f  regu la to ry  and  po l i cy 
i ssues ,  a t  bo th  EU and  UK leve l ,  t ha t  cou ld  a f fec t  t he  take -up  o f  MBT.   Th is  sec t ion  
summar ises  those i ssues ;  the i r  impac t  i s  cons ide red  in  more  de ta i l  w i th in  Annexe  B1.    

10 .2 .  The po l icy f ramew ork  for  MBT is  fa r  less  w el l  de f ined  than ,  for  example ,  tha t  for  
inc inera t ion .   Th is  has  two  consequences :  

 pub l i c  au tho r i t i es  tha t  a re  e i the r  cons ide r ing  the  ro le  tha t  MBT cou ld  fu l f i l  o r  
assess ing  ind iv idua l  p ro jec t  p roposa ls  a re  no t  ce r ta in  abou t  some key po l i cy  
pa ramete rs ,  l i s ted  be low,  aga ins t  wh ich  judgements  mus t  be  made ;  

 private sector  contractors and those who f inance the cost of  new inf rastructure could 
f ind that  assumptions they made about the di rect ion of  pol icy,  when deciding to go 
ahead wi th a project,  were incorrect .   They may therefore be understandably hesi tant  
about proceeding or accept ing project  r isks – and hence i t  may be di f f icul t  to reach 
‘contract  c losure’  on some projects,  which could delay urgent ly needed inf rastructure.  

At EU level  

10 .3 .  The  uncer ta in t i es  i den t i f i ed  at  EU leve l  dur ing  the  course  o f  th i s  s tudy inc lude :  

 Issues  that  w ere  in tended to  be  addressed by the  dra f t  B iow aste  D i rect ive 2 
have  not  been f ina l ised  

I t  was or iginal ly intended that the Biowaste Di rect ive would establ ish standards and 
protocols for the use on land of compost- l ike outputs der ived f rom waste processing 
faci l i t ies.  The lack of  such def in i t ions at  EU-level  has meant that  s l ight ly d i f fer ing 
standards are being establ ished in those indiv idual  Member States where interest in 
MBT is most  act ive (Germany, Austr ia,  I ta ly,  Spain and the UK).  

This  wi l l  lead to di f f icul t ies in harmonis ing protocols in  future and could lead to issues 
for faci l i t ies already establ ished, requi r ing extended transi t ional  arrangements.  The 
di f f icul t ies wi l l  increase as interest in MBT broadens to other Member States, not  
least  the 10 accession countr ies.  

The Biowaste Direct ive has been withdrawn and i t  is  unclear whether i t  wi l l  be rev ived 
in some form at a later date.   I t  was meant to provide guidance on issues associated 
with the use of  waste-der ived mater ials on land and these issues have been added to 
the Terms of  Reference of  the Thematic  Strategy for  Soi l  Protect ion.  

 De lays  in  formula t ing  the  Soi l  S t ra tegy 

The Soi l  Strategy was expected to have been agreed by now and would have 
establ ished guiding pr incip les about the use on land of  waste-der ived mater ia ls ,  
including CLO from MBT plants .  I ts absence increases the al ready signi f icant  
uncertaint ies about which usage opt ions are acceptable.  This lack of  pol icy c lar i ty is  
unhelpful  to  the development of  non-thermal opt ions for residual  waste processing.  

                                                                  
1 I s s ues  t h a t  r e l a t e  s pec i f i c a l l y  t o  t he  u t i l i sa t i o n  o f  MB T  ou t pu t s  a re  a l s o  a d d r esse d  i n  An n e x e  C ,  a nd  i n  t h e  
c on t e x t  o f  i nd i v i d u a l  p roc es s e s ,  t h e y  a r e  c ove r e d  i n  An n e x e  D .    
2 W ork i n g  d ocum e n ts  we r e  c i r c u l a te d  b y  DG E n v i r on m en t  i n  F eb ru a r y  20 01  a nd  Dece m be r  20 03  
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 The  B AT Reference  (BREF)  for  Waste  Treatment  has  s t i l l  not  been f ina l ised1 

The absence of  a f inal ised BREF increases the d i f f icul ty for local  regulators in  
determining whether or not indiv idual  MBT projects  are compl iant wi th the IPPC2 
Direct ive,  and increases the uncertaint ies for faci l i ty owners and operators relat ive to 
more establ ished waste processing technologies.  

 The  regula tory s ta tus  o f  b iogas  combust ion  in  gas  engines  is  uncer ta in  

Neither the draf t  BREF for Waste Treatment  nor the draf t  BREF for Waste Incinerat ion 
of fer any c lear guidance upon whether th is act iv i ty wi l l  be subject  to the requi rements  
of  the Waste Incinerat ion Di rect ive (WID).  

 Standards  for  So l id  Recovered  Fue l  (SRF)  are  s t i l l  under  deve lopment  

Unti l  f inal ised, both as part  of  the BREF for Waste Treatment and v ia EC work ing 
group CEN/TC 3433,  there wi l l  be uncertainty over whether SRF produced by exist ing 
MBT plants was of a suff ic ient ly acceptable qual i ty to achieve compl iance. 

 SRF and CLO f rom MBT p lants  cont inue  to  be  def ined  as  “w astes”   

Recent  decis ions made by the European Court  of  Just ice (ECJ) mean that MBT 
outputs are unl ikely to gain “product”  status in the near future,  which inevi tably 
constrains their  marketabi l i ty and hence, adversely af fects the v iabi l i ty of  some 
conf igurat ions of  MBT. 

 Some approaches  to  MBT appear  to  conf l ic t  w i th  the  goa ls  o f  the  Waste  
Framew ork  D i rect ive  

Sending the MBT output to landf i l l ,  rather than using i t  as a fuel ,  is  favoured in some 
Member States and by some NGOs.  As this output could be fur ther ‘valor ised’  by 
recover ing i ts  energy content,  th is opt ion seems to be in conf l ic t  wi th the concept  of  
maximising resource recovery f rom waste;  as a consequence of  which,  only those 
wastes from which further resources cannot  be recovered should be sent to landf i l l4.  

At UK level  

10 .4 .  In  add i t i on  to  the  fac to rs  l i s ted  above ,  the re  a re  severa l  o the r  s ign i f i can t  uncer ta in t i es  
a t  na t iona l  l eve l  t ha t  cou ld  impede  the  adop t ion  o f  MBT.   These  re la te  no t  j us t  to  was te  
po l i cy  bu t  a l so  energy  po l i cy  and  the  eve r -more  complex  a r ray  o f  f i sca l  and  o ther  
economic  marke t  d i s to r te rs .   I n  the  UK5 t hese  inc lude:  

 Guidance  on  how  the  b iodegradabi l i ty  o f  MBT outputs  should  be  assessed 
has  not  ye t  been issued 

Both the test ing protocol  to determine the biodegradabi l i ty of  MBT outputs and the 
status of  thei r  d i f ferent uses under LATS6 have yet to be determined. This is  cr i t ical  

                                                                  
1 c u r re n t l y  i n  d ra f t  f o r m  a nd  du e  f o r  f o rm a l  pu b l i c a t i o n  i n  De c e mb e r  2 00 5  
2 I n t e g r a t ed  Po l l u t i o n  P r e ve n t i o n  an d  Co n t ro l  
3 t h i s  s t a n d a r d  i s  s c h e d u l e d  f o r  ad op t i on  b y  2 0 08  
4 a s  e xe m p l i f i ed  b y  t he  F re nc h  c o nc e p t  o f  “ d ec he t s  u l t i m e ”  ( s i m i l a r  p r i nc i p l es  a r e  ap p l i e d  i n  s e ve ra l  o t he r  E U 
c ou n t r i es ,  e . g .  T he  Ne th e r l a nd s  a nd  Den m ark )  
5 t he re  a r e  s i m i l a r ,  b u t  d i f f e r en t ,  i s s ues  i n  o th e r  co un t r i es  wh i c h  a re  ou t s i d e  t h e  sc op e  o f  t h i s  r e po r t  
6 La nd f i l l  A l l o wa nc e  T r ad in g  Sc h em e  
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to an assessment of  how MBT would perform against  landf i l l  d ivers ion targets f rom 5 
Apr i l  2005; a key issue for Local  Authori t ies.   This topic is discussed in Section 11 .  

 Guidance  on  how  MBT outputs  count  tow ards  BVPI 1 ta rgets  remains  uncer ta in  

MBT is a new technology in the UK, and so DEFRA has not yet publ ished speci f ic,  
detai led guidance on how i t  f i ts into the BVPI f ramework (see in Section 11) .  

 Outputs  f rom MBT p lants  cannot  easi l y be  marketed  as  “compost”  

The voluntary PAS 100 standard, developed by the Compost ing Associat ion, has been 
widely adopted, and clear ly excludes any mater ia l  that  is der ived f rom mixed waste,  
whatever i ts inherent qual i ty.  There have been arguments made for a qual i ty-based,  
rather than source-based, speci f icat ion.  This topic is  discussed fur ther in Annexe C6 .  

 Qual i ty s tandards  for  low -grade  so i l  app l ica t ions  

I t  is  imperat ive that Government develop qual i ty standards for these types of soi l  
appl icat ions, so that MBT plants  can be designed accordingly,  and conf idence is bui l t  
into the market.  

 Compl iance  w i th  ABPR2 requ i res  more  deta i led procedures  in  the  UK 

Many MBT processes, which are ABPR compl iant in  other Member States, would  
requi re modif icat ions to gain an operat ing l icence f rom the State Veter inary Service in 
the UK.  This could involve re-engineering of  the process, including changing the 
operat ing parameters and modi fying plant design, leading to increased costs .  

 The  s ta tus  of  MBT p lants  under  PPC remains  uncer ta in  

The eventual  publ icat ion of  the BREF for Waste Treatment means that exist ing 
guidance developed by DEFRA and the Environment Agency may soon be superseded 
so that  MBT faci l i t ies may be subject  to di f ferent regulatory requirements.  

 The  Renew able  Obl igat ion  (RO)  is  current ly under  review  

As part  of  ef for ts to jo in energy pol icy with wider waste management goals,  the RO 
may be amended3.   The Terms of Reference for the Review indicate that  some types 
of  fuel  outputs f rom MBT and simi lar plants may become el ig ible for Renewable 
Obl igat ion Cert i f icates (ROCs),  whi lst  others may not.   The precise terms of  
qual i f icat ion remain unclear at  th is t ime.   Given that th is may resul t  in a s igni f icant  
f inancial  incent ive for qual i fying faci l i t ies,  there is a r isk that  projects that  are 
f inal ised in advance of the conclusion of  the review may subsequent ly be 
uncompet i t ive.   This uncertainty encourages the pr ivate sector to delay investment,  
which is not  consistent wi th Government pol icy that aims to encourage rapid 
development of  new waste processing inf rastructure to meet waste diversion targets.  

10 .5 .  In  Sect ion  5 ,  we  in t roduced  8  gener ic  conf igura t ions  wh ich  a re  b road ly  rep resenta t i ve  
o f  the  range  o f  poss ib i l i t i es  fo r  MBT p lan ts .  Figure  22  summar ises  the  po ten t i a l  e f fec ts  
o f  the  key regu la to ry  and  po l i cy  d r i ve rs  on  these conf igu ra t ions 4, 5.  

                                                                  
1 Bes t  Va lu e  Pe r f o r ma nce  I nd i c a to r s  
2 A n i ma l  B y - P r od u c t s  R e g u l a t i o n s  
3 a s  s t a t ed  i n  t h e  T e r ms  o f  Re f e r e n c e  f o r  t h e  2 0 0 5 / 6  r e v i e w  o f  t h e  RO,  DT I ,  2 0 0 4  
4 T h i s  an a l ys i s  i s  f r o m  a  UK  p e rs pec t i ve  –  t h e r e  w i l l  be  d i f f e re nc es  be t we en  c o un t r i e s ,  bec aus e  o f  t h e  
va r y i n g  p o l i c y  f r a m e wo rk .  
5 F i g ur e  2 2  a im s  t o  h i g h l i g h t  d i f f e r e nc es  b e t we e n  c o n f i g u ra t i o ns ,  an d  s o  r eg u l a t o r y  c ons t ra i n t s  t h a t  a r e  
c om m on  t o  c on f i g u r a t i o ns  such  as  t he  PP C pe r m i t t i ng  a nd  W as te  Ma n ag em e n t  L i c ens in g  ha ve  b ee n  om i t t e d .  
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Figure 22: The 8 MBT options: Key differences from a regulatory and policy perspective 
Stabilisation of waste for landfilling 

 

Key Policy Drivers 

♦ Uncertain performance against BMW diversion targets until Guidance is issued (as discussed in next section) 

♦ May be considered to conflict with the central waste policy objective of maximising resource recovery from waste, 
despite the enthusiasm of some NGOs for this option, since a fraction is landfilled which could be used as a fuel 

Make a compost from MSW  

 

 

Key Policy Drivers 

♦ Proposed EC Biowaste Directive (now withdrawn) proposed that compost-like output from MBT plants should not be 
considered as a ‘compost’; a distinction which may be included in a future Soil Directive 

♦ Output does not meet voluntary BSI PAS100 quality standard for compost, so markets may be constrained  

♦ Processes of this type must meet ABPR requirements, which, in this case, include a mandatory three week gap 
between spreading and grazing if output is applied to pastureland 

Make a lower grade soil improver from MSW  

 

 

Key Policy Drivers 

♦ Quality and usage standards for some applications are not clearly defined  

♦ Some applications, such as landfill daily cover, will be classed as disposal (as discussed in the next section) 

♦ The draft Biowaste Directive suggested that outputs from MBT plants could be used as a soil improver, a provision 
which may, or may not, be included in a future Soil Directive 

♦ Processes operating in this configuration must meet ABPR requirements 

Make an RDF 

 

 

Key Policy Drivers 

♦ The variable quality of the RDF may cause difficulties – for users of this fuel - in meeting regulatory emission limits 

♦ Revisions to the Substitute Fuels Protocol in 2005 mean that cement kilns can more readily burn RDF  

Produce a fuel using ‘bio-drying’ 

 

 

Key Policy Drivers 

♦ Indications are that following the 2005/6 review of the RO some grades of SRF are more likely to qualify (partially) for 
ROCs than less well controlled RDF  
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MBT to reduce the need for thermal treatment 

 

 

Key Policy Drivers 

♦ Plant must operate within the constraints of the WID, and may therefore be perceived as an incinerator 

♦ If gasification is used, electrical output qualifies for ROCs according to the % biomass content of the waste input to 
the gasifier 

Produce biogas 

 

 

Key Policy Drivers 

♦ All the electrical output qualifies for ROCs 

♦ As the digestate is likely to be sent to landfill, this configuration does not maximise resource recovery 

♦ Process must meet ABPR requirements 

Produce biogas + soil improver 

 

 

 

Key Policy Drivers  

♦ As above, except that the configuration does maximise resource recovery, provided the soil improver finds a use 

Source: Juniper analysis  

+Mechanical 
treatment

Biological 
Treatment

Dry 
recyclables

MSW

Rejects

Dedicated 
Combustion or 
Gasification

Ash Energy

+Mechanical 
treatment

Biological 
Treatment

Dry 
recyclables

MSW

Rejects

Dedicated 
Combustion or 
Gasification

Ash Energy

+Mechanical 
treatment

Anaerobic 
digestion

Dry 
recyclables

MSW

Rejects

Biogas to 
energy recovery

Digestate 

+Mechanical 
treatment

Anaerobic 
digestion

Dry 
recyclables

MSW

Rejects

Biogas to 
energy recovery

Digestate 

+Mechanical 
treatment

Dry recyclables

MSW

Rejects

Aerobic 
composting

Biogas to 
energy recovery

Soil improver 

Anaerobic 
digestion

+Mechanical 
treatment

Dry recyclables

MSW

Rejects

Aerobic 
composting

Biogas to 
energy recovery

Soil improver 

Anaerobic 
digestion



 M BT :  A  G u i de  f o r  Dec i s i o n  M ak e r s  -  P ro c e s s e s ,  P o l i c i e s  &  M ark e t s  P a g e  5 4  

 T h e  S um m ary  R epo r t  

 

 
© Juniper Consultancy Services Ltd, 2005 

T  +44 1453 860750 E  info@juniper.co.uk W  www.juniper.co.uk 

Juniper 

11 Can MBT help meet BVPI & BMW diversion targets? 

11 .1 .  Assess ing  the  ex ten t  to  wh ich  an  MBT- led  was te  s t ra tegy may con t r i bu te  towards  land f i l l  
d i ve rs ion  and recyc l i ng  ta rge ts  i s  no t  s t ra igh t fo rward .   Th is  i s  pa r t l y  because  some key  
regu la to ry  i ns t ruments  have  no t  ye t  been  pu t  i n  p lace  (a t  the  t ime  o f  wr i t i ng)  and  pa r t l y  
because the  pe r fo rmance  o f  a  pa r t i cu la r  Loca l  Au tho r i t y ’ s  MBT p ro jec t  aga ins t  these 
ta rge ts  depends  upon a  number  o f  p ro jec t  spec i f i c  pa ramete rs ,  wh ich  may no t  have 
been  fu l l y  de f ined  du r ing  the  ea r l y  s tages  o f  deve lop ing  a  was te  management  s t ra tegy.   
These  uncer ta in t i es  i nc lude :  

 Government  and EU def in i t ions  o f  wha t  coun ts  as  l and f i l l  d i ve rs ion  o r  
‘ recyc l i ng ’ ;  and  hence….  

 d i f fe rences  be tween  the  actua l  amounts  o f  recyc l i ng  o r  d i ve rs ion  and  the  
ca lcu la ted  per fo rmance  aga ins t  s ta tu to ry  ta rge ts ;  

 t he  composi t ion  o f  the  inpu t  MSW;  

 t he  t ype  o f  MBT conf igurat ion  adop ted ;  

 t he  ex ten t  to  wh ich  was te  i s  pre-sor ted  ( t h rough  separa te  ke rbs ide  co l l ec t i on ,  fo r  
examp le ) ;  

 t he  recovery  per formance  o f  con t inen ta l  based  MBT sys tems  when  p rocess ing  
UK ‘b lack  bag ’  o r  ‘ g rey  bag ’  was te  i s  no t  demons t ra ted ;  

 t he  fa te  o f  the  outputs  f rom the  MBT p rocess ;  

 t he  pa r t i cu la r  p roper t i es  o f  the  propr ie tary MBT process  se lec ted .  

11 .2 .  In  th i s  sec t ion ,  we  w i l l  p rov ide :  

 an  exp lana t ion  o f  the  key parameters  tha t  de te rmine  the  ex ten t  to  wh ich  MBT 
con t r i bu tes  towards  ach iev ing  the  ta rge ts ;  

 a  p ro - fo rma methodology for  ca lcu la t ing  per formance  aga ins t  BVPI  ta rge ts  tha t  
can  be  adap ted  to  a  pa r t i cu la r  l oca l  s i tua t ion ;  

 es t imates  o f  the  typ ica l  d ivers ion  and BVPI  ra tes  for  each  of  the  e ight  
representa t ive  MBT conf igura t ions  d i scussed in  th i s  repor t ;  

 a  s imp le  Decis ion  Tree  and  a  qu ick - re fe rence  check l i s t  f o r  assess ing  wh ich  
ou tpu ts  count  aga ins t  each ta rge t ;  

 i l l us t ra t i ve  case  s tud ies ;  

 conc lus ions .  

11 .3 .  The  Was te  and  Emiss ions  T rad ing  Ac t  2003 p laces  the  respons ib i l i t y  fo r  d i ve r t i ng 
b iodegradab le  mun ic ipa l  was te  on  was te  d i sposa l  au tho r i t i es .   Loca l  Au tho r i t y  l and f i l l  
d i ve rs ion  ta rge ts  were  the re fo re  dev ised  by  the  UK Governments  to  ensure  tha t  the  UK,  
as  a  who le ,  mee ts  the  ob l i ga t ion  to  reduce  the  amoun t  o f  b iodegradab le  mun ic ipa l  was te  
(BMW)  sen t  to  l and f i l l  t ha t  i s  spec i f i ed  i n  the  EU Land f i l l  D i rec t i ve .  Meet ing  these 
ta rge ts  w i l l  be  fac i l i t a ted  by  the  Land f i l l  A l l owance  T rad ing  Scheme (LATS) ,  wh ich  was  
b rough t  i n to  l aw by  the  2003  Was te  and Emiss ions  Trad ing  (WET)  Ac t .   
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11 .4 .  Was te  S t ra tegy 2000  (DEFRA)  se ts  ta rge ts  f o r  recyc l i ng  and  compos t ing  o f  househo ld  
was te  fo r  Eng land (25% by 2005 ,  30% by 2010  and 33% by 2015)  and Wales  (15% by  
2004 ,  40% by 2010) ;  wh i l s t  fo r  Sco t land ,  the  Sco t t i sh  Execu t i ve  has  se t  ta rge ts  o f  25% 
by 2006 ,  38% by 2010  and 55% by 2020.   

11 .5 .  Compos t i ng  and  recyc l i ng  ta rge ts  fo r  Eng land ,  Sco t land  and  Wales  a re  no t  manda to ry  a t  
na t iona l  l eve l ,  ye t  they  have  been  t rans la ted  in to  ‘Bes t  Va lue  Per fo rmance  Ind ica to rs ’  
(BVPIs )  fo r  Loca l  Au tho r i t i es ,  wh ich  inc lude  a  se r ies  o f  f i nanc ia l  i ncen t i ves  fo r  
compl iance .  BVPIs  fo r  was te  a re  v iewed  as  complementa ry  to  the  Landf i l l  Regu la t i ons  in  
tha t  the  amoun t  o f  was te  recyc led  o r  recovered  he lps  to  mee t  l and f i l l  d i ve rs ion  ta rge ts .   

11 .6 .  The  de ta i l  o f  t hese  po l i c ies  and  regu la t i ons  i s  no t  d i scussed  in  th i s  repor t  -  he re  we  
focus  on  the  imp l i ca t ions  fo r  MBT.  

11 .7 .  Bo th  the  method  fo r  de te rm in ing  BMW d ive rs ion ,  de f ined  by  DEFRA fo r  the  LATS,  and  
the  sys tem o f  measur ing  BVPI  pe r fo rmance  (managed  by  bo th  DEFRA and  the  ODPM) 
a re  comp lex  ins t ruments ;  and  the i r  imp l i ca t ions  fo r  the  use  o f  MBT by UK Loca l  
Au tho r i t i es  a re  fa r - reach ing  and  somet imes  somewhat  su rp r i s ing .  Thus  the  goa l  o f  th i s  
sec t ion  i s  to  p rov ide  in fo rmat ion  and  gu idance  fo r  Loca l  Autho r i t i es  to  he lp  them assess  
how the  use  o f  MBT impac ts  on  pe r fo rmance aga ins t  these  ta rge ts .    

Which activities count towards BVPI targets? 

11 .8 .  Our  ana lys i s  o f  the  pe r fo rmance  o f  MBT p lan ts  l oca ted  in  o the r  EU Member  S ta tes  
ind i ca tes  tha t  the  mass  o f  d ry  recyc lab les  recovered  f rom MBT p rocesses ,  as  they a re  
l i ke l y  to  be  used  in  the  UK,  i s  somewhat  l im i ted .   However ,  pa radox ica l l y ,  t he i r  
contr ibut ion  tow ards  ach ieving  BVPI  ta rgets  can  be  s ign i f icant ,  and  g rea te r  than  
mos t  i ndus t ry  i ns ide rs  have  an t i c ipa ted .  

11 .9 .  Th is  i s  because  the re  can be  a  s ign i f i can t  d i f f e rence  be tween :  

 The  amoun t  o f  recyc lab les  in  the  inpu t  was te ;  

 t he  amoun t  o f  ma te r ia ls  ac tua l l y  recyc led  f rom wi th in  an  MBT p rocess ;  and,  

 t he  pe r fo rmance  repor ted  as  ‘ t he  recyc l i ng  ra te ’  f o r  tha t  same recyc l i ng  ac t i v i t y  
under  BVPI  me thodo logy.  

 We exp la in  the  reasons  fo r  th i s  w i th in  th i s  sec t ion  o f  ou r  repor t .  

11 .10 .  S ince  the  headl ine  “ recyc l ing  ra te”  is  the  sum of  both  recyc l ing  (BV  82a)  and  
compost ing  (BV 82b) ,  i t  i s  necessary  to  cons ide r  bo th  o f  t hese  to  assess  the  ove ra l l  
pe r fo rmance  o f  MBT.  

BV 82a (recycling) 

11 .11 .  The  cont r i bu t i on  o f  MBT to  “pu re ”  recyc l i ng  f rom d ry  rec yc lab les ,  l i ke  g lass  and  meta l ,  
w i l l  be  modes t .  Th is  i s  because  the  i npu t  was te  i n  mos t  UK Loca l  Au tho r i t i es  i s  l i ke l y  to  
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be  a  ‘g rey bag ’  res idua l  was te  f rac t i on  tha t  has  a l ready been  th rough  some k ind  o f  
separa t ion ;  i n  the  househo ld ,  a t  t he  ke rbs ide ,  i n  ‘ b r i ng ’  f ac i l i t i es  o r  w i th in  a  MRF 
(mate r ia l s  recyc l i ng  fac i l i t y )  –  and  wh ich  may a l ready have  removed  a  la rge  percen tage  
o f  such  mater ia l s  f rom the  inpu t  to  the  MBT p lan t .  

11 .12 .  A  rea l i s t i c  gu ide  f i gu re  fo r  the  recovery  o f  d r y  recyc lab les  w i th in  a  t yp i ca l  MBT p lan t  
p rocess ing  the  res idua l  f rac t i on  o f  househo ld  was te ,  i n  the  way  tha t  they  a re  l i ke l y  to  be  
con f igu red  in  the  UK,  i s  3 -15  we igh t%.  The  h igher  l eve ls  o f  recovery  can  be  ach ieved  i f  
t he  mos t  soph is t i ca ted  mechan ica l  so r t i ng  and  ex t rac t i on  p rocesses  a re  inc luded .  The  
e igh t  MBT con f igu ra t ions  in t roduced  in  Figure  7  can  p roduce va ry ing  leve ls  o f  d ry  
recyc lab les  depend ing  on  the  p r imary  ou tpu t  o f  the  process .  

11 .13 .  The  Was te  &  Resources  Ac t i on  Programme (WRAP)  has  deve loped  vo lun tary  s tandards  
fo r  bo th  g lass  and  p las t i cs  i n  the  UK,  bu t  recovered  mate r i a l s  f rom MBT fac i l i t i es  a re  
no t  requ i red  to  meet  any qua l i t y  spec i f i ca t i on  to  qua l i f y  fo r  BV 82a  as  qual i f ica t ion  is  
based on  acceptance  by the  market .   The  recovery  o f  these  mate r ia ls  i s  d i scussed  in  
Annexe  A .  

11 .14 .  Accep tance  by  th i rd  pa r t y  rep rocessors  depends  upon  bo th  the  w ide r  marke t  demand  fo r  
the i r  p roduc ts  and  on  the i r  i n te rna l  qua l i t y  s tandards .  In  the  case  o f  recyc led  g reen 
g lass ,  fo r  examp le ,  the re  i s  cu r ren t l y  i nsu f f i c ien t  demand  to  match  supp ly  i n  the  UK  
marke t .  

11 .15 .  In  the  case o f  a lumin ium,  the  mater ia l  de r i ved  f rom mos t  MBT p lan ts  i s  usua l l y  
con tamina ted  w i th  pu t resc ib les .   Moreover ,  i t  a l so  con ta ins  o the r  non- fe r rous  meta ls ,  
such  as  copper ,  wh ich  makes  i t  l ess  a t t rac t i ve  o r  even unaccep tab le  to  a lumin ium 
rep rocessors .  

11 .16 .  I t  i s  impor tant  for  Loca l  Author i t ies  and the i r  cont ractors  to  ensure  that  markets  
w i th  the i r  assoc ia ted  qual i ty requi rements  are  ava i lab le  for  the  dry recyc lab les .   I f  
a l l  such recyc led  mate r ia ls  have  to  be  landf i l led  the  cont r ibut ions  to  BV 82a  
ta rgets  w i l l  be  zero .  

BV 82b (compost ing) 

11 .17 .  The  pos i t i on  o f  the  res idua l  b io - t rea ted  ou tpu t  (no rma l l y  the  la rges t  f rac t ion )  i s  l ess  
s t ra igh t fo rward .  The extent  to  w hich  th is  mater ia l  counts  tow ards  per formance 
aga inst  recyc l ing  targets  depends large ly upon the  use  to  w hich  i t  is  put .  

11 .18 .  Use as  a  fue l  does  no t  qua l i f y  fo r  i nc lus ion ,  though  i t  does  con t r i bu te  towards  
pe r fo rmance  aga ins t  the  less  s ign i f i can t  BV  82c .  

11 .19 .  A  range  o f  po ten t ia l  l and appl ica t ions  may qua l i fy  under  BV 82b ,  f rom f i na l  l and f i l l  
cap  th rough  so i l  improvers  to  l andscap ing  mate r i a l  f o r  go l f  courses .   However  the re  
seems to  be  an  e lemen t  o f  uncer ta in ty  abou t  th i s .   The  Env i ronment  Agency,  i n  a  
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Consu l ta t i on  document  on  BMW Divers ion  f rom MBT fac i l i t i es1 ( “BMW Consu l ta t i on ” ) ,  
s ta ted  tha t  l and  uses  mus t  “demonstra te  agr icu l tura l  benef i t  or  eco log ica l  
improvement”  t o  cons t i tu te  a  “genu ine  recovery  opera t ion ” ;  o the rw ise  they  w i l l  be 
deemed “d i sposa l ”  w i th  regard  to  the  Land f i l l  A l l owance  T rad ing  Scheme (LATS) .  No  
gu idance cu r ren t l y  ex i s t s  to  de te rmine  how th i s  re la tes  to  qua l i f i ca t i on  fo r  BV 82b ,  bu t  
DEFRA has  con f i rmed  tha t  use  as  dai ly landf i l l  cover  does  not  count  tow ards  BV 
82b ,  s ince  i t  i s  cons ide red  a  “d isposa l”  opt ion2.   Th i s  imp l ies  tha t  o the r  l and  uses  tha t  
a re  de f ined  as  ‘d i sposa l ’  ( i . e .  ones  tha t  do not  demonstra te  agr icu l tura l  benef i t  or  
eco log ica l  improvement )  may a lso  not  qua l i fy .   

11 .20 .  The  ou tpu t  a lso  needs  to  be  recogn ised  as  mee t ing  so i l  qua l i t y  s tandards ,  as  exp ressed 
in  BS38823,  to  qua l i f y  under  BV 82b .   I t  mus t  mee t  the  de f in i t i on  o f  hav ing  been  ‘ sen t  
fo r  compos t ing ’  t ha t  i s  g i ven  in  a  DEFRA Consu l ta t i on  Response4,  wh ich  s ta tes  tha t  the  
p rocess  mus t  resu l t  i n ;  

 “A  f i na l  p roduc t  tha t  has  been  san i t i sed  and  s tab i l i sed ,  i s  h igh  in  humic  
subs tances  and  can  be  used  as  a  so i l  improver ,  as  an  ing red ien t  i n  g rowing  
med ia ,  o r  b lended  to  p roduce  a  top  so i l  t ha t  w i l l  meet  B r i t i sh  S tandard  BS 3882, ”   

11 .21 .  In  the  case  o f  an  MBT p lan t ,  DEFRA has  dec ided  tha t  the  pe r fo rmance  aga ins t  BV  82b  
sha l l  be  de r i ved  by  sub t rac t ing  the  we igh t  o f  t he  ou tpu ts  tha t  a re  l and f i l l ed  f rom the  
we igh t  o f  the  inpu t  to  the  b io log ica l  e lemen t  o f  the  MBT p lan t .  

11 .22 .  Th is  seems a  s imp le ,  s t ra igh t fo rward  approach  bu t ,  i n  p repar ing  th i s  ana lys i s ,  we  
rea l i sed  tha t  i t  resu l t s  i n  much  h igher  repor ted  recyc l i ng  ra tes  than  one  wou ld  expec t .   
I n  pa r t i cu la r ,  one  consequence  o f  th i s  me thodo logy i s  tha t  the  moisture  and carbon  
d iox ide  los t  w i th in  an  MBT process  count  as  ‘ recyc l ing ’  under  BV 82b ,  i f  the  CLO is  
used benef ic ia l l y and the  appl ica t ion  is  deemed to  be  “ recover y” .   DEFRA o f f i c ia ls  
have con f i rmed 2  t ha t  ou r  i n te rp re ta t i on  o f  the  Gu idance i s  co r rec t ,  wh ich  some migh t  
f i nd  su rp r i s ing  s ince  i t  i s  no t  immedia te l y  apparen t  why the  evapora t ion  o f  wa te r  shou ld  
count  as  recyc l i ng .  Th is  me thod  o f  ca l cu la t i on  i s  the  main  reason  why MBT p rocesses  
can  g i ve  a  h igher  con t r i bu t ion  towards  BVPI  ta rge ts  than  genera l l y  apprec ia ted .  

11 .23 .  Ano the r  examp le  o f  the  su rp r i s ing  imp l i ca t ions  o f  the  DEFRA methodo logy  i s  tha t  a l l  
‘ l osses ’  w i th in  the  fac i l i t y  wou ld  a l so  boos t  BV  82b  per fo rmance  by  reduc ing  any ne t  
mass  sen t  to  l and f i l l .   In  the  ex t reme,  th i s  cou ld  i nc lude l i qu id  run -o f f  f rom s to red  
mate r i a l ,  gaseous  emiss ions  and  w ind -b lown  debr i s  -  t hough  no  doub t  the  pe rm i t t i ng  
au tho r i t i es  migh t  have  separa te  concerns  abou t  excess ive  leve ls  o f  any o f  these !   

11 .24 .  Figure  23  p rov ides  a  quan t i ta t i ve  methodo logy o f  how the  BVPI  pe r fo rmance o f  an  MBT 
p lan t  cou ld  be  ca lcu la ted  ( the  numbers  a re  i l l us t ra t i ve  o f  the  methodo logy ra the r  than  a  
spec i f i c  p rocess ) .   The  ca lcu la t ion  i l l us t ra tes  how mo is tu re  loss  and  b iogas  p roduc t ion  
count  a longs ide  compos t  and  d ry  recyc lab les  (bo th  o f  wh ich  a re  assumed to  f i nd  end-
use  marke ts )  towards  an  overa l l  de r i ved  con t r i bu t ion  towards  the  key BVPI  ta rge ts .  

                                                                  
1 As s es s i n g  t h e  D i ve rs i on  o f  B io de g r ad ab l e  M un i c i p a l  W as t e  f r o m L an d f i l l  b y  M ec ha n i c a l  B io l og i c a l  
T r e a tm e n t  a nd  o th e r  op t i ons ,  En v i r on m en t  A g enc y ,  No vem b er  2 00 4  
2 Pe rs o na l  Co mm u n ic a t i o n ,  DE F R A,  A u gus t  2 0 04  
3 BS 38 82  an d  o t he r  t o p i cs  r e l a t e d  t o  co mp os t  s t an da rds  a re  d i scuss ed  i n  An n e x e  B 3  
4 Resp ons e  t o  t h e  Cons u l t a t i on  o n  t h e  r o l e  o f  A D o f  M SW  wi t h i n  t h e  B VP  S t a nd a r ds ,  DEF R A,  M arc h  200 4  
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11 .25 .  Figure  24  p rov ides  es t ima tes  o f  the  poss ib le  con t r i bu t ions  o f  the  e igh t  gener i c  MBT 
con f igu ra t ions  to  BVPI  recyc l i ng  ta rge ts .   F rom our  rev iew and  knowledge  o f  the  
p rop r ie ta ry  MBT p rocesses  cons ide red  in  th i s  repor t  we  have  deduced the  l i ke l y  
con t r i bu t ions  to  BV 82a  and  BV 82b .   The  numbers  p resen ted  a re  ind ica t i ve  o f  the  
range  of  l i ke ly ou tcomes  and  should  not  be  cons idered  def in i t ive  numbers .  

11 .26 .  The  tonnage  o f  ma te r i a l  t ha t  can  qua l i f y  fo r  BV 82b  i s  essent ia l l y  tha t  wh ich  en te rs  the  
b io log ica l  p rocess  s tage o f  the  MBT p lan t  and thus  can  be  regarded  as  ‘ sen t  fo r  
recyc l i ng ’1.  

11 .27 .  The  mate r i a ls  tha t  do  no t  qua l i f y  towards  BV 82b  inc lude :  

 re jec ts  removed  by  the  mechan ica l  f ront -end  o f  the  process  and  sen t  fo r  l and f i l l ;  

 re jec ts  removed  in  the  pos t - re f i n ing  s tage  o f  the  p rocess  and  sent  to  l and f i l l ;  

 and  the  d ry  recyc lab les  removed by  the  mechan ica l  pa r t  o f  t he  p rocess ,  wh ich  
count  under  BV 82a .  

11 .28 .  I t  i s  assumed tha t  the  CLO is  benef ic ia l l y used  and  as  we  have  d i scussed ,  i f  th i s  i s  the 
case ,  then  the  moisture  loss  and any b iogas  produced f rom an  AD process  counts  
tow ards  recyc l ing .  

11 .29 .  The  pe rcentage  o f  re jec ts  we  have  assumed fo r  the  gener i c  MBT p rocesses  have  been  
based upon typ ica l  ranges  de te rmined  f rom our  rev iew o f  the  p ropr ie ta ry  p rocesses .  

11 .30 .  The  amoun ts  o f  d ry  recyc lab les  recovered  va ry  because o f  d i f f e rences  in  the  quan t i t i es  
p resent  i n  the  inpu t  was te  and  the  degree  o f  recovery  requ i red  by  cus tomer  ob jec t i ves .  

11 .31 .  The  sum o f  (d ry  recyc lab les  +  re jec t  s t reams)  i s  a  re f l ec t i on  o f  the  amoun t  o f  
‘ con taminan ts ’  t ha t  need  to  be  removed  f rom the  was te  in  o rde r  to  ach ieve  the  requ i red  
qua l i t y  o f  compos t  o r  so i l  improver .   Our  es t ima tes  fo r  recyc lab les  and  re jec ts  have  
been  de r i ved  f rom our  unders tand ing  o f  the  qua l i t i es  o f  the  ou tpu ts  f rom MBT re fe rence  
p lan ts  ac ross  Europe.  

11 .32 .  F rom the  e igh t  MBT con f igu ra t ions  in t roduced  in  Figure  7  on l y  th ree  o f  the  e igh t  op t ions  
(make  a  ‘ compos t ’ ;  make a  so i l  improver  and  make  b iogas  and  a  so i l  improver )  can  
con t r i bu te  to  BV 82b.   I t  i s  impor tant  to  s t ress  tha t  fo r  the  pu rposes  o f  Figure  24  i t  i s  
assumed that  100% of  the  CLO is  accepted  by end-use  markets .  

11 .33 .  Figure  24  show s that  the  cont r ibut ion  tow ards  recyc l ing  targets  var ies  enormously.   
I t  i s  heavi l y  dependent  upon the  type  o f  MBT process  se lected ,  the  w ay i t  is  
implemented  and the  end-use  for  the  output .  

11 .34 .  Repor ted  recyc l ing  ra tes  (BV 82a  +  BV 82b)  could  be  as  low  as  3% or  as  h igh  as  
85% (expressed as  a  percentage ,  by w e ight ,  o f  the  input  to  the  MBT p lant  (see 
F igure  24 ) .   

                                                                  
1 i b i d  
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Figure 23: Illustrative calculation of contribution towards BVPI targets by an MBT Plant 

Source: Juniper Analysis 
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Figure 24: The 8 MBT options: Likely range of performance against BVPI targets 
Configuration goal Contribution to    

BV 82a 
Contribution to    

BV 82b  
Total 

Contribution 
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Make an RDF 
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Produce a fuel using bio-drying 
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MBT to reduce the need for thermal treatment 
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Producing biogas and a soil improver 

 

7 - 15 53 - 55 60 - 70  

1 .  A l l  f i gu r es  a re  e xp r ess ed  as  a  %  o f  t h e  i n pu t  
2 .  E a c h  B V  8 2 b  r a n g e  r e f l e c t s  b o t h  t ha t  t h e  o u t p u t  i s  a c c e p t e d  b y  a  ma r k e t  a n d  t h a t  t h e  a c t i v i t y  i s  d e e me d  

a  “ r ec o ve r y ”  op e ra t i o n .  Sh ou l d  t h i s  b e  t h e  ca se ,  bo t h  gas  a n d  mo i s tu re  l o ss  co un t  t o wa r ds  pe r f o r ma nce .   
3 .  I f  a  ma rke t  c a nn o t  be  f o un d  f o r  t he  ou tp u t  ( i . e .  i t  wo u l d  b e  l a nd f i l l ed ) ,  o r  t h e  ac t i v i t y  i s  de e me d  a  

“ d i s p os a l ”  o pe ra t i on  b y  t he  En v i r o n me n t  A ge nc y ,  t he  c o n t r i b u t i on  t o  BV  82 b  wo u ld  be  z e r o .   
Source: Juniper analysis 

11 .35 .  The numbers  in  F igure  24  are  the  l ike ly per formance  of  commerc ia l  p lants  bu i l t  in  
the  UK,  tak ing  in to  account  p lant  economics  and customer  ob ject ives .   They do  not  
represent  the  range  of  per formance that  could  be  ach ieved by the  under lying  
technolog ies  in  o ther  c i rcumstances .  

What activities count towards BMW diversion? 

11 .36 .  When an  MBT output  is  used as  a  fue l  i t  a lw ays  counts  as  BMW divers ion ,  but  w hen 
the  output  is  used on  land or  sent  to  a  landf i l l  the  pos i t ion  is  fa r  more complex .   

11 .37 .  As  ment ioned  above ,  a  consu l ta t i on  p rocess1 ( “BMW Consu l ta t ion ” )  i s  cu r ren t l y  
underway in  the  UK on  two key i ssues  fo r  Loca l  Autho r i t i es :  

 when a  b io - t rea ted  MBT ou tpu t  i s  sen t  to  l and f i l l  o r  used on  the  land ,  wha t  i s  the  
impac t  on  per fo rmance  aga ins t  LATS ta rge ts?  

 how i s  th i s  con t r i bu t i on  ca lcu la ted?2 

11 .38 .  A t  the  t ime  o f  wr i t i ng  (February  2005) ,  f eedback  on  the  consu l ta t i on  i s  be ing  rece ived 
by  the  Env i ronment  Agency,  w i th  the  response  and  assoc ia ted  gu idance  due  to  be  
pub l i shed  in  March  /  Apr i l  2005 ;  a l though  th i s  may be  de layed  i f  i t  i s  deemed tha t  
fu r the r  research  i s  requ i red .  

11 .39 .  The  fo l l ow ing  ana lys i s ,  t he re fo re ,  rep resents  ou r  cu r ren t  unders tand ing  o f  the  ongo ing  
BMW Consu l ta t i on  and  ou r  i n te rp re ta t ion  o f  the  poss ib le  imp l i ca t i ons  in  te rms  o f  
ca l cu la t i ng  BMW d ive rs ion .  These  may,  o f  cou rse ,  be  subsequen t l y  a l te red  when  the  
Env i ronment  Agency and  DEFRA have  f i na l i sed  the i r  pos i t i on .  We have  no t  summar i sed  
the  de ta i l  o f  the  Consu l ta t ion  Document  i n  th i s  repor t ,  bu t  i ns tead focus  on  ana lys ing  i t s  
po ten t ia l  imp l i ca t i ons  fo r  the  adopt ion  o f  MBT-based  so lu t i ons .  

11 .40 .  Wi th  regard  to  l andf i l led outputs ,  t he  UK has  chosen  to  adop t  a  d i f fe ren t  approach  
f rom some o the r  EU Member  S ta tes :  the  Env i ronment  Agency,  on  beha l f  o f  DEFRA,  has  
dec ided to  use  wha t  Jun ipe r  i s  ca l l i ng  a  ”propor t iona l i ty approach” :  t he  ex ten t  to  

                                                                  
1 A s s es s i ng  t h e  d i ve r s i on  o f  b i o de g r ad ab l e  m u n i c i pa l  wa s t e  f r o m  l an d f i l l  b y  m e c h a n i c a l  b i o l og i c a l  t r ea t m e n t  
a n d  o t he r  op t i o ns ,  En v i r on me n t  Ag enc y ,  No ve m b e r  2 00 4  
2 T he  va r y i n g  t es t  m e th ods  be in g  p r op ose d  a re  a dd ress ed  i n  An n e x e  B 4  
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which  the  b iodegradab i l i t y  o f  i npu t  was te  i s  reduced w i l l  be  deemed to  be  the  amoun t  o f  
BMW d ive rs ion .  

11 .41 .  Th is  d i f f e rs  f rom the  approach  adop ted  in  Germany,  Aus t r ia  and  I ta l y ,  where  a  
threshold  l imi t  i s  se t ,  above  wh ich  res idues  may no t  be  land f i l l ed  and  be low wh ich  they  
a re  deemed to  have  a  su f f i c ien t l y  l ow leve l  o f  b io -degradab i l i t y  hence  can  be  land f i l l ed  
w i thou t  be ing  regarded  as  b io -degradab le  was te  w i th in  the  mean ing  o f  the  Landf i l l  
D i rec t i ve .  I f  th i s  sys tem were  adop ted  in  the  UK,  fo l l ow ing  the  Consu l ta t i on  p rocess  and 
a  b io - t rea ted  ou tpu t  f rom an  MBT p rocess  was  sent  to  l and f i l l ,  i t  wou ld  e i the r  coun t  as  
0% o r  100% towards  LATS ta rge ts .  

11 .42 .  Ins tead ,  under  the  “p ropor t i ona l i t y  approach”  ou t l i ned  in  the  Consu l ta t i on  document ,  any  
reduc t i on  in  the  b iodegradab i l i t y ,  however  smal l ,  wou ld  resu l t  i n  a  p ro - ra ta  reduc t i on  in  
the  amoun t  o f  BMW tha t  was  counted  aga ins t  the  LATS ta rge ts .  Thus ,  fo r  examp le ,  a  
10% reduct ion  in  b iodegradabi l i t y w i l l  mean a  s imi lar  reduct ion  in  the  amount  o f  
BMW counted  as  having  been landf i l led  under  LATS .  

11 .43 .  S ince  a l l  MBT p rocesses  w i l l  r educe  the  b iodegradab i l i t y  o f  was te  to  some exten t ,  t he re  
w i l l  a lways  be  a  cont r ibu t i on  towards  BMW d ive rs ion  ta rge ts .   I n  fac t ,  as  we  sha l l  
exp la in ,  i f  t he  methodo logy ou t l i ned  by  the  Env i ronment  Agency in  the i r  exp lana t ions1 i s  
adop ted ,  the  cont r ibut ion  f rom some types  o f  MBT system could  be  far  h igher  than  
is  genera l l y  apprec ia ted .   Our  ana lys i s ,  summar ised  be low,  i nd ica tes  tha t  mos t  MBT 
technolog ies  w i l l  usua l ly  de l i ver  h igh  leve ls  o f  per formance  aga inst  UK BMW 
divers ion  targets  –  even i f  a l l  the  b io - t rea ted  outputs  f rom the  p lant  a re  sent  to  
landf i l l  (see  I l l us t ra ta t i ve  Case  S tudy 1  l a te r  i n  th i s  sec t ion ) .   

11 .44 .  Ano the r  consequence  o f  the  approach i s  tha t  the re  wou ld  be  no requi rement  to  fu l l y  
b io -s tab i l ise  MBT outputs  pr ior  to  landf i l l ing  them in  the  UK1 .  

11 .45 .  I t  shou ld  be  no ted ,  however ,  t ha t  the  to ta l  we igh t  o f  MBT ou tpu ts  l and f i l l ed  wou ld  be  
sub jec t  to  landf i l l  tax ,  wha tever  the  reduc t ion  in  b iodegradab i l i t y ,  t hough  no t  i f  t hese  
were  used  as  dai ly  landf i l l  cover .   Converse ly ,  we  unders tand tha t  i f  t he  b io - t rea ted  
ou tpu t  i s  used  as  da i l y  cover ,  i t  w i l l  be  sub jec t  to  the  same ca lcu la t i on  fo r  LATS 
con t r i bu t ion  as  i f  p laced  d i rec t l y  i n  l and f i l l ;  under  the  “p ropor t i ona l i t y  approach”2.   

11 .46 .  The  fu l l  imp l i ca t ions  o f  us ing  the  “p ropor t i ona l i t y  approach”  depend  upon bo th  the  
tes t ing  method 3 used  to  de te rmine  “b iodegradab i l i t y ”  and  the  work ings  o f  the  mass  
ba lance approach tha t  i s  cu r ren t l y  under  deve lopment  by  the  Env i ronment  Agency.  
Cur ren t l y ,  i t  appears  l i ke l y  tha t  th i s  w i l l  be  based  on  measur ing  the  LOI4 o f  bo th  the  
inpu t  and  ou tpu t  s t reams,  and  pe r fo rming  a  de ta i l ed  mass  ba lance  so  tha t  only the  
reduct ion  in  “readi ly a va i lab le  carbon”  i s  taken in to  account .  O the r  “b iogen ic ”  and 
“ foss i l ”  fo rms  o f  ca rbon  -  wh ich  a re  no t  b roken  down e i the r  du r ing  the  b io log ica l  s tage 
o f  MBT p rocesses  -  wou ld  no t  be  measured ,  thus  bene f i t i ng  the  repor ted  pe r fo rmance  o f  

                                                                  
1 P res en t a t i o ns  b y  T  Co le m an  a t  E n v i r o n me n t  A ge nc y  wo rks ho p ,  Decem b er  20 04  and  a t  C IW M  wor ksh op ,  
J an ua r y  2 00 5  
2 Pe rs o na l  Co mm u n ic a t i o n ,  E nv i r o n m en t  Ag en c y ,  Oc t ob e r  20 0 4  
3 D i s c u s s e d  i n  m o r e  d e t a i l  i n  An n e x e  B 3  
4 LO I  =  l oss  on  i g n i t i o n  
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MBT fac i l i t i es .   Th is  has  a  ve ry  s ign i f i can t  bene f i c ia l  impac t  on  repor ted  d ivers ion  ra tes  
( th i s  top ic  i s  d i scussed  in  more  de ta i l  i n  Annexe  B3 ) .  

11 .47 .  I f  a  b io log ica l  tes t  ( such  as  DRI  o r  SRI )  i s  used ins tead  o f  LOI  the re  shou ld  be  ve ry  
l i t t l e  e f fec t  on  the  repor ted  ra tes  o f  d ive rs ion  –  i ndeed ,  i n  theory ,  the  resu l t  shou ld  be  
the  same s ince  the  tes t  me thodo logy shou ld  on ly  re f l ec t  the  under l y ing  change  in  
b iodegradab i l i t y .   Th is  equ iva lence  wou ld  be  ach ieved  th rough  norma l i sa t ion  be tween  
tes t  me thods ,  as  exp la ined by  the  Env i ronment  Agency du r ing  the  consu l ta t i on  p rocess .   

11 .48 .  Dur ing  the  Consu l ta t i on  Process  some peop le  have  ques t i oned how an  LOI  tes t  can  
d i f fe ren t ia te  be tween  b iodegradab le  carbon  and  o the r  ca rbon .   By  conduc t ing  an  LOI  
measurement  on  each  o f  the  re levan t  s t reams,  as  the  Env i ronment  Agency has  
p roposed ,  i t  i s  poss ib le  to  measure ,  by  subt rac t ion ,  the  reduc t ion  in  the  b iodegradab le  
ca rbon.   Th is  i s  a  more  r igo rous  methodo logy than  b io log ica l  t es t i ng ,  wh ich  means  tha t  
the  p ro toco l  i s  l ess  open  to  cha l l enge  o r  abuse ,  bu t  by  requ i r i ng  a  mass  ba lance  i t  i s  a  
l eng th ie r  and poss ib l y  more  cumbersome methodo logy.   S ince  the re  has  been  oppos i t i on 
to  bo th  the  mass  ba lance  p ro toco l  and  the  use  o f  the  LOI  tes t ,  i t  may be  tha t  th i s  
approach  migh t  no t  ac tua l l y  be  adop ted  once  the  Consu l ta t i on  p rocess  i s  f i na l i sed .   I t  i s  
a l so  unc lea r  wha t  the  imp l i ca t ions  wou ld  be  i f  t he  UK adop ts  a  d i f f e ren t  methodo logy to  
tha t  f i na l l y  ag reed  th roughou t  the  res t  o f  the  EU.  

11 .49 .  Wi th  regard  to  o the r  uses  o f  MBT outpu ts ,  the  BMW d ive rs ion  ra te  o f  an  MBT p lan t  
l a rge l y  depends  upon  market  acceptance ,  i .e .  ensur ing  the re  a re  marke t  ou t le t s  fo r  the  
mate r i a l ,  whe the r  th i s  i s  fo r  use  as  a  fue l  o r  fo r  use  on  land .   I f  marke ts  fa i l ,  and  the  
ou tpu t  has  to  be  sen t  to  l and f i l l ,  t he  repor ted  d i ve rs ion  ra tes  wou ld  be  a f fec ted  to  the  
ex ten t  tha t  the  ou tpu t  had  res idua l  b iodegradab i l i t y ,  i . e .  we l l  ma tu red  compos t - l i ke  
ou tpu t  tha t  fa i l ed  to  f i nd  a  marke t  wou ld  have less  adverse  impac t  on  a  Loca l  
Au tho r i t y ’ s  pe r fo rmance  aga ins t  d ive rs ion  ta rge ts  than  SRF f rom a  b io -d ry ing  p rocess ,  
w i th  i t s  h igher  res idua l  b iodegradab i l i t y .  

11 .50 .  Even i f  MBT ou tpu ts  f i nd  a  marke t  fo r  use  on  land ,  t he i r  s ta tus  under  LATS remains  
uncer ta in .  Th is  i s  because  the  BMW Consu l ta t ion  s ta tes  tha t  such  uses  must  be  
def ined  as  a  “ recovery”  opera t ion  by the  Envi ronment  Agency to  be  cons idered  
d ivers ion .   

11 .51 .  Shou ld  th i s  no t  be  ach ieved ,  e i the r  v ia  a  Was te  Management  L i cence  o r  by  exempt ion  
f rom the  Was te  Management  L icens ing  Regu la t i ons ,  use  on  land  i s  l i ke l y  to  be  
cons ide red  “d i sposa l ”  and  thus  be  t rea ted  in  the  same way as  send ing  the  mate r ia l  
d i rec t l y  to  l and f i l l ,  i .e .  under  the  “p ropor t i ona l i t y  approach”1.   

11 .52 .  Thus ,  i n  cases  where  there  i s  a  s ign i f i can t  r i sk  tha t  ou tpu ts  i n tended  fo r  use  on  land  
may e i the r  have  to  be  sen t  to  l and f i l l  because o f  marke t  vo la t i l i t i es  o r  may  be  de f i ned  
as  “d i sposa l ” ,  i t  wou ld  be  preferab le  for  Loca l  Author i t ies  to  se lec t  MBT processes 
that  g ive  re la t i ve ly  h igh  leve ls  o f  reduct ion  in  b iodegradabi l i ty to  min imise  the  
impact  on  per formance aga inst  d ivers ion  targets .  

                                                                  
1 s ee  An n e x e  C6  
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11 .53 .  I t  i s  a l so  impor tan t  to  no te  tha t  per formance  is  l ike ly to  be  based upon an  “actua l  
measurement”  and so  BMW d ive rs ion  ra tes  can  on ly  be  ca lcu la ted  w i th  ce r ta in ty  once  a  
fac i l i t y  i s  opera t iona l ,  un less  none  o f  the  b io -ou tpu ts  coun t  as  d i sposa l .  ( In  th i s  con tex t ,  
commerc ia l  p rocesses  tha t  can  p rov ide  b iodegradab i l i t y  da ta  f rom re levant  re fe rence  
s i tes  to  p rospec t i ve  cus tomers  wou ld  be  a t  an  advan tage  in  compet i t i ve  tenders ) .  

11 .54 .  How BMW d ive rs ion  w i l l  be  ca lcu la ted  i s  fa r  f rom c lea r .   The  cu r ren t  consu l ta t i on  
exerc ise  w i l l  p rov ide  the  necessary  gu idance  bu t ,  a t  the  t ime  o f  wr i t i ng ,  th i s  p rocess  
had  no t  been comp le ted .   The  non-c la r i t y  i s  caused by  uncer ta in t i es  w i th  respec t  to  the  
fo l l ow ing  pa ramete rs :  

 Whether  ca lcu la t i ons  a re  made  on  a  ‘we t ’  bas is  tak ing  in to  cons ide ra t ion  the  
mo is tu re  loss  du r ing  the  b io log ica l  s tage  o f  an  MBT p rocess  o r  on  a  ‘d ry ’  bas is  
when  the  mois tu re  l oss  i s  no t  i nc luded ;  

 The  i ssue  o f  whe the r  the  BMW ca lcu la t i on  i s  based jus t  on  the  f rac t i on  o f  the  
b iodegradab le  ca rbon  tha t  i s  sa id  to  be  ‘ read i l y  b iodegradab le  carbon ’  ( i .e .  
exc lud ing  the  b iogen ic  ca rbon  tha t  wou ld  no t  degrade  i n  a  l and f i l l  ove r  a  re levan t  
t imesca le ) ,  as  p roposed  by  the  Env i ronment  Agency1 du r i ng  the  Consu l ta t i on  
p rocess ;  o r ,  i ns tead ,  i s  based  on  the  to ta l  amount  o f  b iodegradab le  ca rbon  (as  
d i scussed  in  Annexe  B3 ) ;  

 The  reduc t ion  in  b iodegradab i l i t y  resu l t i ng  f rom the  va r ious  t rea tmen t  t imes  o f  the  
compos t i ng  process  used  in  ac tua l  p lan ts  th roughou t  Europe;  

 The  tes t i ng  pro toco l  fo r  measurement  o f  the  res idua l  b iodegradab i l i t y  (LOI ,  DRI ,  
SRI ,  BMP)2;  

 The  sampl ing  methodo logy;  

 Use o f  a  de  min imis  l im i t  o r  a  s t r i c t  p ropor t i ona l i t y  approach3.  

11 .55 .  I f  t he  UK does  go  ahead w i th  a  ‘ p ropor t i ona l i t y  approach ’  based  a round  a  mass  ba lance 
eva lua t ion  u t i l i s i ng  an  LOI  tes t ,  t he re  i s  a  r i sk  tha t  th i s  methodo logy may d i f f e r  so  much 
f rom tha t  subsequen t l y  adop ted  a t  EU leve l  t ha t  MBT fac i l i t i es ,  wh ich  have  a l ready  
come in to  opera t ion  in  the  in te r im  pe r iod  w i th in  the  UK,  may no t  ach ieve  the  same leve l  
o f  pe r fo rmance  aga ins t  Government  ta rge ts  when  a  d i f f e ren t  bas is  o f  measurement  i s  
used.   Wh i l s t  t h i s  i s  a  r i sk  fo r  p ro jec ts  under  deve lopment  a t  the  p resen t  t ime ,  i t  i s  
l i ke l y  tha t  Government  wou ld  need  to  ag ree  spec ia l  t rans i t i ona l  a r rangements  i n  such 
cases .  

11 .56 .  Ano ther  po ten t ia l  i ssue  fo r  the  p ropor t i ona l i t y  approach i s  tha t  fu tu re  rev i s ions  to  the  
Land f i l l  D i rec t i ve  cou ld  requ i re  b iowas te  no t  to  be  land f i l l ed  –  as  cu r ren t l y  i s  the  case 
w i th in  a  g rowing  range  o f  EU Member  S ta tes  (such  as  The Ne ther lands ,  Aus t r i a ,  
Germany and  Denmark ) .   I t  has  been  po in ted  ou t  tha t  under  such  a  sys tem the  
p ropor t i ona l i t y  approach  wou ld  have  l i t t l e  va l i d i t y ,  bu t ,  i n  ou r  v iew,  th i s  i s  a  somewhat  
spur ious  a rgument .   The p ropor t i ona l i t y  approach has  on ly  a r i sen  as  a  resu l t  o f  the  
need  fo r  a  p ropor t i ona l  measure  to  underp in  the  LATS concep t  o f  mee t ing  ta rge ts .   

                                                                  
1 P res en t a t i o ns  b y  T  Co le m an  a t  E n v i r o n me n t  A ge nc y  wo rks ho p ,  Decem b er  20 04  and  a t  C IW M  wor ksh op ,  
J an ua r y  2 00 5  
2 s ee  An n e x e  B3  
3 T .  C o l e ma n ,  o p .  c i t .  
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Were  the  EU to  adop t  an  ou t r i gh t  ban ,  LATS t rad ing  and  ta rge t  se t t i ng  wou ld  be  la rge l y  
i r re levan t .   In  the  con tex t  o f  recen t  EU en la rgement  and  the  resu l tan t  cha l l enge  faced 
by  the  re la t i ve l y  poor  new Member  S ta tes  to  update  the i r  was te  management  p rac t i ces ,  
i t  wou ld  be  imprac t i ca l  to  s t rengthen the  Land f i l l  D i rec t i ve  i n  the  manner  d i scussed 
above w i th in  the  fo reseeab le  fu tu re .  

11 .57 .  No tw i ths tand ing  the  above uncer ta in t i es ,  we  fee l  t ha t  i t  i s  s t i l l  use fu l  t o  the  reader  o f  
th i s  repor t  to  p rov ide  ind icat ive  es t imates  f o r  t he  l i ke l y  BMW d ive rs ion  po ten t ia l  o f  the  
e igh t  gener i c  MBT conf igura t ions .   The resu l ts  o f  t h i s  ana lys i s  a re  shown as  ranges  in  
Figure  25 .   The  ca lcu la t i ons  assume tha t  the  was te  be ing  t rea ted  has  a  compos i t i on  
t yp i ca l  o f  househo ld  was te  accord ing  to  UK government  pub l i ca t ions .  

11 .58 .  The  es t ima tes  o f  the  BMW reduc t i on  tha t  cou ld  be  expec ted  f rom an  MBT p rocess  a re  
based  on  da ta  de r i ved  f rom the  l i t e ra tu re ,  d i scuss ions  w i th  opera to rs  o f  ac tua l  MBT 
p lan ts  wh ich  we  have  v i s i ted  and  d i scuss ions  w i th  o the r  exper ts  ac t i ve  i n  th i s  f i e l d .   The  
leve ls  o f  re jec t  s t reams expec ted  f rom the  gener i c  MBT con f igu ra t ions  a re  based  on  the  
da ta  p rov ided  by  the  p rocess  compan ies  and  the  qua l i t y  o f  the  p r imary  ou tpu t  requ i red .   
We have  made  es t ima tes  o f  the  b iodegradab le  con ten t  o f  those  re jec t  s t reams.  

11 .59 .  Figure  25  p resents  es t ima ted  ranges  fo r  BMW d ive rs ion  accord ing  to  two  scenar ios :  

 t he  p r imary  ou tpu t  f rom the  MBT p rocess  f i nds  an  end-use marke t ;  

 t he  marke t  fa i l s  and  the  p r imary  ou tpu t  has  to  be  d i sposed o f  i n  a  l and f i l l .  

11 .60 .  From F igure  25  i t  can  be seen that ,  regard less  o f  the  uncer ta in t ies  assoc ia ted  w i th  
the  current  Consul ta t ion  process the  BMW divers ion  per formance  of  MBT systems  
var ies  s ign i f icant ly.   Even w i th in  one  type  the  repor ted  ra te  may vary w ide ly.   But  
conf igura t ions  are  ava i lab le  that  ach ieve  d i vers ion  ra tes  in  excess  o f  90%.   

11 .61 .  I t  shou ld  be  s t ressed  tha t  the  actua l  mass  d ivers ion  p rov ided by  MBT fac i l i t i es  may be  
ve ry  d i f f e ren t  than  the  d i ve rs ion  pe r fo rmance  repor ted  under  LATS.   Th is  i s  because  the  
sys tem be ing  es tab l i shed by  the  Env i ronment  Agency and  DEFRA a ims  to  measure  the  
reduc t i on  in  the  amoun t  o f  b iodegradab le  was te  sent  to  l and f i l l  ( i .e .  compl iance  w i th  the  
p rov is ions  o f  the  Land f i l l  D i rec t i ve ) .   Th is  i s  no t  the  same as  measur ing  the  d i ve rs ion  o f  
was te  f rom land f i l l  ( i .e .  the  success  in  reduc ing  dependence on  land f i l l ,  and  so  mov ing  
up  the  was te  h ie ra rchy) .   Ac tua l  mass  d i ve rs ion  i s  more  impor tan t  fo r  the  many Loca l  
Au tho r i t i es  tha t  have  access  to  a  l im i ted  s tock  o f  l oca l  l and f i l l  vo id  space .   Fo r  these  
Au tho r i t i es ,  reduc ing  the  to ta l  amount  o f  w aste  deposi ted  in  landf i l l ,  regard less  o f  
i ts  b iodegradabi l i ty,  is  the  cr i t ica l  parameter  s ince  th is  ex tends  the  l i fe  o f  the  
landf i l l  s tock  (es t ima tes  o f  the  mass  d ive rs ion  fo r  the  e igh t  gener i c  op t ions  a re  
p rov ided in  Annexe  A ) .  



 M BT :  A  G u i de  f o r  Dec i s i o n  M ak e r s  -  P ro c e s s e s ,  P o l i c i e s  &  M ark e t s  P a g e  6 6  

 T h e  S um m ary  R epo r t  

 

 
© Juniper Consultancy Services Ltd, 2005 

T  +44 1453 860750 E  info@juniper.co.uk W  www.juniper.co.uk 

Juniper 

Figure 25: The 8 MBT options: Outline guide to likely BMW diversion performance 

Configuration goal 

Estimated performance 
range against BMW 

diversion targets (%) when 
the output finds a market 

Estimated performance 
range against BMW 

diversion targets (%) when 
the market fails and the 

output has to be landfilled 

Stabilisation of output for landfilling 
 

24 - c. 90 Not Applicable 

Make a compost from MSW 
  

82 – c. 90 34 - 83 

Make a soil improver from MSW 

 

87 - 92 6 - 79 

Make an RDF 
 

90 - 95 6 - 70 

Produce a fuel using bio-drying  
 

85 - 92 6 - 68 

MBT to reduce the need for thermal treatment 
 

85 - 92 Not Applicable 
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Producing biogas with digestate to landfill 
 

14 - 61 Not Applicable 

Producing biogas and a soil improver 

 

79 - 85 28 - 79  

1   Calculations represent the amount of waste received by the MBT facility and not the total MSW arisings in a particular area 

2   The range in the option – stabilisation of output for landfilling - assumes differences in the composting times and varying levels of 
rejects.  The high end of the range assumes achievement of 95% BMW reduction as demonstrated by several German MBT plants. 

3   The option with a dedicated combustor/gasifier assumes that the SRF is used as a fuel because the availability of a dedicated EfW facility 
would reasonably eliminate any potential market risk. The range reflects varying degrees of recycling, drying and degradation (and thus 
reject levels) that are achievable by an MBT system operated within this configuration. 

Source: Juniper analysis 

Summary & Il lustrative Case Studies 

11 .62 .  To  a id  the  reader ,  we  have  compi led  bo th  a  s imp le  Decis ion  Tree  (Figure  27 )  and  a  
check l is t  (Figure  26 )  o f  wh ich  ou tpu ts  (and  ac t i v i t i es )  coun t  towards  BMW d ive rs ion 
and  BVPI  ta rge ts .  

11 .63 .  In  add i t i on  to  the  above summary  too ls ,  we  have p repared  three  hypothet ica l  case  
s tud ies  to  i l lus t ra te  the  impl ica t ions  on  per formance  aga inst  d ivers ion  and  
recyc l ing  targets  o f  changing  c i rcumstances .   As  the  BMW Consu l ta t i on  p rocess  i s  
s t i l l  ongo ing  a t  the  t ime o f  wr i t i ng ,  the  resu l ts  o f  ou r  ana lys i s  a re  shown as  a  range,  
re f l ec t i ng  the  d i ve rs i t y  o f  poss ib le  ou tcomes  o f  the  Consu l ta t i on  exe rc i se ;  once  the  
Env i ronment  Agency has  pub l i shed  fo rma l  Gu idance ,  the  reader  w i l l  need  to  take  in to  
accoun t  the  pa r t i cu la rs  o f  t he  tes t  p ro toco l s  and  qua l i f i ca t i on  c r i t e r ia  con ta ined  in  tha t  
Gu idance .  
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Figure 26: Contribution of activities towards BMW diversion and BVPI targets 

Output1 BV 82a BV 82b BV 82c BMW diversion 

Dry recyclables     

SRF/RDF to thermal treatment     

Biogas for energy production  2 6  

“Stabilised” output to landfill    3 

Soil Improver used….     

…on amenity land  4   

…in land remediation  4   

…as final landfill cap  4   

…as landfill daily cover    3 

Process losses     

Front-end rejects to landfill     

Net moisture loss  2  5 

CO2 driven off in bio-reactor  2   

Other unaccounted losses  2   

1  assumes output finds a market and that the process is ABPR compliant 

2  counts indirectly (see explanation in 11.22) 

3  in proportion to the reduction in biodegradability of the input waste 

4  assumes the activity can demonstrate “ecological improvement”. If not, overall contribution to targets is as for landfill daily cover 

5  it is proposed that only the moisture associated with “readily biodegradable” carbon will count (so at the time of writing it is not clear 
how this would be determined) 

6  if does not qualify under BV 82b 

Source: Juniper analysis 
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Figure 27: Decision Tree for determining qualification under BVPI and LATS  

N o t e s  
1 .  B V  8 2 c  i s  u s e d  t o  m e a s u r e  t h e  “ r e c o v e r y ”  o f  v a l u e  f r o m  w a s t e ,  w h i c h  i n c l u d e s  t h e  u s e  o f  t h e r m a l  t r e a t m e n t  
2 .  P r o c e s s  m u s t  c o n f o r m  w i t h  t h e  t e m p e r a t u r e  a n d  r e s i d e n c e  r e q u i r e m e n t s  c o n t a i n e d  i n  t h e  U K  A B P R  ( s e e  A n n e x e  B 4 )  
3 .  L a n d  o n  w h i c h  a n i m a l s  a r e  g r a z e d  o r  l a n d  o n  w h i c h  c r o p s  t o  f e e d  a n i m a l s  a r e  g r o w n  ( s e e  A n n e x e  B 2 )  
4 .  T h e r e  m u s t  b e  a  3  w e e k  w a i t i n g  p e r i o d  b e t w e e n  s p r e a d i n g  a n d  g r a z i n g  ( e x t e n d e d  t o  2  m o n t h s  f o r  p i g s )  
5 .  “ L a n d f i l l ”  i n c l u d e s  u s e  a s  d a i l y  l a n d f i l l  c o v e r ,  b u t  n o t  u s e  a s  f i n a l  l a n d f i l l  c a p  /  r e s t o r a t i o n  m a t e r i a l  
6 .  T h i s  m u s t  b e  d e t e r m i n e d  w i t h  r e f e r e n c e  t o  t h e  W a s t e  M a n a g e m e n t  L i c e n s i n g  R e g u l a t i o n s  ( s e e  A n n e x e  C 6 )  
7 .  I n  t h e  U K ,  t h e  “ p r o p o r t i o n a l i t y ”  a p p r o a c h  m e a n s  l a n d f i l l e d  o u t p u t s  w i l l  c o u n t  a s  B M W  d i v e r s i o n  o n l y  t o  t h e  e x t e n t  t o  

w h i c h  t h e  b i o d e g r a d a b i l i t y  o f  t h e  i n p u t  w a s t e  h a s  b e e n  r e d u c e d  ( s e e  A n n e x e  B 3 )  
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I l lus t ra t i ve  Case  Study 1  

Assume tha t  a  pa r t i cu la r  Loca l  Au tho r i t y ,  wh ich  i s  fa r  f rom ach iev ing  bo th  i t s  l and f i l l  d i ve rs ion  
and  BVPI  ta rge ts ,  dec ides  to  use  MBT to  he lp  address  bo th  these i ssues .  I t  l e ts  a  con t rac t  to  a  
p r i va te  sec tor  company fo r  the  cons t ruc t i on  and  opera t ion  o f  a  100 ,000  Tpa  MBT p lan t ,  us ing  
mechan ica l  separa t ion  fo l l owed  by  anaerob ic  d iges t ion  and  a  compos t i ng  s tage .  The  p lan t  
genera tes  e lec t r i c i t y  f rom the  b iogas  p roduced .   The  cont rac to r  en te rs  i n to  th ree  commerc ia l  
ag reements  w i th  th i rd  par t i es  to  take  the  ou tpu ts  f rom the  p lan t .  The  f i rs t  i s  w i th  a  fo res t ry  
company to  use  the  ou tpu t  as  a  so i l  improver  fo r  p lan t ing  p rog rammes  (de f ined  in  th i s  case  as  
a  “ recovery”  opera t ion ) ;  bu t  the i r  demand  i s  va r iab le  and  because  the re  i s  no  guaran teed o f f -
take ,  con t rac ts  a re  re -nego t ia ted  annua l l y .   The  con t rac to r  the re fo re  has  ano the r  con t rac t  w i th  
a  l oca l  l and f i l l  ope ra to r ,  who  ag rees  to  take  the  ba lance  as  da i l y  l and f i l l  cove r .   The  f i na l  
ag reement  i s  w i th  an  approved aggrega te  and  meta ls  recyc l i ng  company to  take  a l l  the  g lass ,  
non- fe r rous  and  fe r rous  meta ls  f rom the  p rocess .   

The  amount  sen t  to  the  fo res t ry  app l i ca t ion  i s  no t  d i rec t l y  re levan t  to  ca lcu la t i ng  the  
con t r i bu t ions  towards  BVPI  and  BMW d ive rs ion  ta rge ts ;  i ns tead the  pe r fo rmance  i s  measured  
in  te rms  o f  the  amoun t  sen t  to  l and f i l l  ( i nc lud ing  da i l y  cover  use ) .   Assume tha t ,  du r ing  the  
f i rs t  yea r  o f  opera t ion ,  th i s  l a t te r  amoun t  i s  20 ,000  tonnes  (and  a l so  assume fo r  s imp l i c i t y  tha t  
the  p lan t  opera tes  a t  fu l l  capac i t y ,  genera t ing  35 ,000  tonnes  o f  re jec ts  i n  the  mechan ica l  
p rocess ing  e lemen ts  tha t  a re  sen t  d i rec t l y  to  l and f i l l  and  10 ,000  tonnes  o f  d ry  recyc lab les ) .  

100  kTpa  i npu t  MSW  o f  wh ich  68  kTpa  i s  BMW tha t  i s  100%  “b iodeg radab le”  

35  kTpa  r e jec t s  l and f i l l ed   =  c .  9  to  12  kTpa  o f  BMW 

20  kTpa  ou tpu t  u sed  a s  da i l y  cove r   =  c .  1 .2  to  13  kTpa  o f  BMW 

10  kTpa  g l a s s  and  me ta l s  sen t  fo r  re cy c l i ng  ( a s sumed  ze ro  BMW)  

    

BMW divers ion  = 68  –  (9  to  12 )  –  (1 .2  to  13 )  =  57 .8  to  43  kTpa   ≡   63  to  85% 

BVPI  rate  =  100  –   20  -  35  =  45% (35%  BV  82b,  10%  BV  82a)  

Then  assume tha t  i n  the  2nd  year  o f  opera t ion ,  the  fo res t ry  app l i ca t ion  dec ides  to  s ta r t  us ing  a  
compet ing  mate r ia l .   As  a  resu l t ,  a l l  o f  t he  d iges ta te  has  to  be  sen t  to  l and f i l l  i n  the  second 
year  o f  opera t ion  (mean ing  the  p lan t  i s  now deemed a  “d i sposa l ”  fac i l i t y ) .   As  the  opera to r  
does  no t  have  to  ma in ta in  the  qua l i t y  o f  t he  ou tpu t ,  he  dec ides  to  remove  on ly  thos e  
recyc lab les  wh ich  a re  p ro f i tab le  to  recover  (ha lv ing  the  ra te  to  5%) .  The  p lan t  now ach ieves  
the  fo l l ow ing  con t r i bu t ions  to  BVPIs  and  BMW d ive rs ion :  

100  kTpa  i npu t  MSW  o f  wh ich  68  kTpa  i s  BMW tha t  i s  100%  “b iodeg radab le”  

35  kTpa  r e jec t s  l and f i l l ed   =  c .  9  to  12kTpa  o f  BMW 

50  kTpa  ou tpu t  u sed  a s  da i l y  cove r   =  c .  3  to  32 . 5  KTpa  o f  BMW 

5  kTpa  g l a s s  and  me ta l s  sen t  fo r  re cy c l i ng   

   

BMW divers ion  =  68  –  (9  to  12)  –  (3  to  32 .5 )  =  56  to  23 .5  kTpa  ≡   34.5  to  82% 

BVPI  rate  =  5% BV 82a 

Th is  Case  S tudy i l l us t ra tes  how:  

 s t ra ight forward  MBT sys tems can  ach ieve  very h igh  per formance  aga inst  ta rgets  
w hen operat ing  to  spec i f ica t ion;  

 w hen markets  d isappear ,  caus ing  a l l  o f  the  b io - f rac t ion  to  be  sent  to  landf i l l ,  BMW 
divers ion  ra tes  may remain  surpr is ing ly good,  but  BVPI  per formance  w i l l  d rop  
s ign i f icant ly .   
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I l lus t ra t i ve  Case  Study 2  

Assume tha t  ano the r  Loca l  Au tho r i t y  i s  near  to  mee t ing  i t s  BVPI  ta rge ts  v ia  ex tens ive  
co l l ec t i on  o f  d ry  recyc lab les ,  bu t  i s  fa r f rom ach iev ing  i t s  l and f i l l  d i ve rs ion  ta rge ts .  To  meet  
th i s  l a t te r  goa l ,  i t  l e ts  a  con t rac t  to  a  p r i va te  sec to r  company fo r  the  cons t ruc t i on  and 
opera t ion  o f  a  100 ,000  tonne  MBT p lan t ,  us ing  mechan ica l  separa t ion  fo l l owed  by  b io -d ry ing  to  
p roduce  a  so l i d  recovered  fue l  (SRF) .  The  con t rac to r  en te rs  i n to  a  s ing le ,  f i ve  yea r  commerc ia l  
ag reement  w i th  a  cement  company to  u t i l i se  the  SRF as  co - fue l  i n  i t s  k i l ns .   A  re jec t  s t ream,  
wh ich  con ta ins  an  overs i zed  b iodegradab le  f rac t i on ,  i s  sen t  to  l and f i l l .   

The  amoun t  sen t  to  the  cement  company i s  no t  d i rec t l y  re levan t  to  ca lcu la t i ng  the  con t r i bu t ions  
towards  BMW d ive rs ion  ta rge ts ;  i ns tead the  pe r fo rmance i s  measured  in  te rms  o f  the  amount  o f  
BMW sen t  to  l and f i l l  i n  the  re jec t  s t ream.   In  the  p rocess  o f  p roduc ing  a  spec i f i ed ,  qua l i t y  SRF,  
the  cont rac to r  a l so  removes  7% o f  d ry  recyc lab les .  Assume tha t ,  du r ing  the  f i rs t  yea r  o f  
opera t ion ,  the  re jec t  s t ream i s  25 ,000 Tpa .  

100  kTpa  i npu t  MSW  o f  wh ich  68  kTpa  i s  BMW tha t  i s  100%  “b iodeg radab le”  

25  kTpa  r e jec t s  l and f i l l ed   =  c .  6  to  9  kTpa  o f  BMW 

7  kTpa  g l a s s  and  me ta l s  sen t  fo r  re cy c l i ng  ( a s sumed  ze ro  BMW)  

    

BMW divers ion  =  68  –  (6  to  9 )  =  59  to  62  kTpa ≡   87  to  91% 

BVPI  rate  =  7% BV 82a 

Then  assume tha t  i n  the  6 th  year  o f  opera t ion ,  the  cement  company dec ides  to  s ta r t  us ing  a  
compet ing  co- fue l ,  and  thus  does  no t  renew the  con t rac t  to  take  SRF f rom the  MBT p lan t .   As  a  
resu l t ,  a l l  o f  t he  SRF has  to  be  sent  to  l and f i l l  wh i l s t  a l te rna t i ve  marke t  ou t le t s  a re  be ing  
exp lo red .  As  the  p lan t  no  longer  has  to  p roduce  i t s  ou tpu t  to  a  qua l i t y  s tandard  la id  down by  
the  cus tomer ,  the  cont rac to r  dec ides  to  on ly  remove meta ls  as  d ry  recyc lab les .  The  MBT p lan t  
now ach ieves  the  fo l l ow ing  cont r i bu t i ons  to  BVPI  and  BMW d ive rs ion  ta rge ts :  

100  kTpa  i npu t  MSW  o f  wh ich  68  kTpa  i s  BMW tha t  i s  100%  “b iodeg radab le”  

25  kTpa  r e jec t s  l and f i l l ed   =  c .  6  to  9  kTpa  o f  BMW 

45  kTpa  SRF  ou tpu t  t o  l and f i l l   =  c .  11 . 7  to  38 . 2  KTpa  o f  BMW 

3  kTpa  meta l s  s en t  fo r  r e cyc l i ng  

  

BMW divers ion  =  68  –  (6  to  9 )  –  (11 .7  to  38.2 )  =  50.3  to  20 .8  kTpa  ≡   30.5 to  74% 

BVPI  rate  =  3% BV 82a 

Th is  Case  S tudy i l l us t ra tes  how:  

 The  BMW divers ion  per formance of  MBT systems that  use  b io -drying  technolog ies  
to  produce  an  SRF is  very sens i t i ve  to  changes  in  market  acceptance .    

 The  range  o f  poss ib le  d ivers ion  per formance ,  w here  markets  fa i l ,  i s  much b igger  for  
th is  type  o f  MBT system and is  a lso  very dependent  on  the  operat ing  parameters  o f  
the  process but  could  s t i l l  be  acceptab le  for  some Loca l  Author i t ies .  

 I t  w ould  there fore  be  prudent  for  Loca l  Author i t ies  and Contractors  to  have  
cont ingency p lans  for  outputs  f rom MBT p lants  o f  th is  type .  
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I l lus t ra t i ve  Case  Study 3  

Assume tha t  ano the r  Loca l  Au tho r i t y  i s  opera t ing  a  cen t ra l i sed  green  was te  compos t ing  p lan t ,  
wh ich  resu l ts  i n  i t  mee t ing  bo th  i t s  BVPI  ta rge ts  and  i t s  2010 BMW d ive rs ion  ta rge t .  Bu t  to  
mee t  the  s t r i c te r  2013 and  2020 d i ve rs ion  ta rge ts ,  i t  dec ides  to  use  MBT and le ts  a  con t rac t  to  
a  p r i va te  sec to r  company fo r  the  cons t ruc t i on  and  opera t ion  o f  a  100 ,000  Tpa  MBT p lan t  fo r  
MSW,  us ing  mechan ica l  separa t ion  fo l l owed  by  compos t i ng .  The  p lan t  genera tes  20 ,000  Tpa  o f  
re jec ts  i n  the  mechan ica l  p rocess ing  e lemen ts  tha t  a re  sent  d i rec t l y  to  l and f i l l  and  5 ,000 Tpa  
d ry  recyc lab les ) .   50 ,000  Tpa  o f  the  b io -ou tpu t  i s  used  as  land f i l l  da i l y  cover  the reby avo id ing 
the  pu rchase o f  topso i l  and  th i s  ac t i v i t y  i s  cons ide red  “d i sposa l ”  by  the  Env i ronment  Agency.    

The  p lan t  now ach ieves  the  fo l l ow ing  con t r i bu t ions  to  BVPI  and BMW d ive rs ion  ta rge ts :  

100  kTpa  i npu t  MSW  o f  wh ich  68  kTpa  i s  BMW tha t  i s  100%  “b iodeg radab le”  

20  kTpa  r e jec t s  l and f i l l ed   =  c .  5  to  7  kTpa  o f  BMW 

50  kTpa  ou tpu t  u sed  a s  da i l y  cove r   =  c .  7  to  35  kTpa  o f  BMW 

5  kTpa  g l a s s  and  me ta l s  sen t  fo r  re cy c l i ng  ( a s sumed  ze ro  BMW)     

BMW divers ion  =  68  –  (5  to  7 )  –  (7  to  35)  =  26  to  56  kTpa  ≡   38 to  82% 

BVPI  rate  =  5% BV 82a  

Then  assume tha t  i n  the  4 th  year  o f  opera t ion  the  Loca l  Au tho r i t y  con t rac to r  en te rs  i n to  a  
commerc ia l  ag reement  w i th  a  l and  remed ia t ion  company to  use  some o f  the  ou tpu t  i n  a  
remed ia t ion  p ro jec t  and  th i s  company ga ins  a  was te  management  l i cense,  bu t  the  ac t i v i t y  i s  
de f ined  by  the  Env i ronment  Agency as  a  “d i sposa l ”  opera t ion .   Bo th  the  tonnage  o f  ou tpu t  sen t  
to  the  land  remed ia t ion  company and  tha t  l e f t  ove r  wh ich  i s  sen t  to  l and f i l l  a re  re levan t  to  
ca l cu la t i ng  the  con t r i bu t i ons  towards  BVPI  and  BMW d ive rs ion  ta rge ts .   Le t  us  assume tha t  the  
fo rmer  amoun ts  to  30 ,000 Tpa  and  the  la t te r  to  20 ,000  Tpa .   The  BVPI  and  BMW per fo rmance 
i s  now:   

100  kTpa  i npu t  MSW  o f  wh ich  68  kTpa  i s  BMW tha t  i s  100%  “b iodeg radab le”  

20  kTpa  r e jec t s  l and f i l l ed   =  c .  5  to  7  kTpa  o f  BMW 

30  kTpa  s en t  t o  r emed ia t i on  p ro jec t s   =  c .  4 .2  to  21  kTpa  o f  BMW 

20  kTpa   b i o - t r eated  ou tpu t  to  l and f i l l   =  c .  2 .8  to  14  kTpa  o f  BMW 

5  kTpa  g l a s s  and  me ta l s  sen t  fo r  re cy c l i ng  

   

BMW divers ion  =  68  –  (5  to  7 )  –  (4 .2  to  21 ) -  (2 .8  to  14 )  =  26  to  56  kTpa  ≡   38  to  82% 

BVPI  rate  =  5% BV 82a  
  

Th is  Case  S tudy i l l us t ra tes  how:  

 Us ing  outputs  on  land does  not  necessar i ly de l i ve r  bet ter  per formance  than sending  
them d i rect  to  landf i l l  o r  us ing  them as  da i l y landf i l l  cover ;   

 Al though use  as  da i l y landf i l l  cover  on ly ach ie ves  the  same BMW divers ion  
per formance,  th is  opt ion saves  on  payment  o f  landf i l l  costs  (gate  fees)  and tax  and 
avo ids  the  need to  purchase  topsoi l .   
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Conclusions 

11 .64 .  The  repor ted  BVPI  ra tes  w i l l  be  h igher  than  has  genera l l y been apprecia ted  un t i l  
now,  because o f  the  way pe r fo rmance  aga ins t  those  ta rge ts  i s  ca l cu la ted .  

11 .65 .  We have  es t ima ted  tha t  the  combined BV82a  ( recyc l ing)  and  BV82b (compost ing)  
ra te  could  be  as  h igh  as  82%1,  depend ing  upon  the  t ype  o f  con f igu ra t ion  se lec ted ,  but  
could  be  less  than  10%  f o r  o the r  t ypes  o f  MBT sys tem.  

11 .66 .  There  i s  cu r ren t l y  no  f i rm consensus  w i th in  Europe  on  how to  measure  whe ther  an  MBT 
ou tpu t  i s  su f f i c ien t l y  b io -s tab i l i sed  no t  to  count  as  b iodegradab le  was te  w i th in  the 
mean ing  o f  the  Land f i l l  D i rec t i ve .   Th is  e lement  o f  po l i cy  uncer ta in ty  can  impac t  on  the  
‘ de l i ve rab i l i t y ’  o f  MBT so lu t i ons .  

11 .67 .  MBT has  the  potent ia l  to  de l i ver  h igh  ra tes  o f  BMW divers ion .   The p rec ise  
pe r fo rmance  cannot  be  s ta ted  w i th  cer ta in ty  a t  t he  t ime  o f  wr i t i ng ,  s ince  the re  i s  an  
ongo ing  consu l ta t i on  p rocess  be ing  under taken  by  the  Env i ronment  Agency on  how 
d ive rs ion  ra tes  w i l l  be  measured and  ca lcu la ted .  

11.68.  Based on the methodology out l ined by the Environment Agency dur ing the Consultat ion 
Process we have est imated that  some types of MBT configuration could achieve 
diversion rates of more than 90%1, assuming long-term end-use markets are 
guaranteed  

11.69.  I f  these est imates are conf i rmed, af ter the Guidance on the methodology is publ ished, then 
there may be far-reaching consequences for UK waste management .  

11.70.  From the many discussions that we have had in connect ion wi th th is study – and other 
interviews conducted by Juniper wi th a cross-sect ion of  UK Waste Disposal  Author i t ies - i t  is  
c lear that the most  important dr iver  for  considering MBT is  a pol i t ica l  desi re by LA members  
to avoid the use of  incinerat ion.  Unt i l  now i t  has been thought that i t  would not be possible  
to meet s tatutory targets (part icular ly the 2020 Landf i l l  Diversion targets)  wi thout using 
incinerat ion to some degree.  Our study indicates that th is  is  not necessari ly the case for  
every Local  Authori ty and that  large numbers of  new EfW plants may not be necessary.  

11 .71 .  Each  Was te  D isposa l  Au tho r i t y  has  d i f f e ren t  2020  ta rge ts  to  mee t  and  the  d i f f i cu l t y  o f  
ach iev ing  these w i l l  va ry .   Hence the  d i ve rs ion  tha t  the  res idua l  was te  p rocess ing  
fac i l i t y  o r  fac i l i t i es  needs  to  ach ieve  a l so  va r ies  f rom Au thor i t y  to  Au tho r i t y .   I t  depends  
in  pa r t i cu la r  upon  th ree  pa ramete rs :  

 t he  ra te  o f  g rowth  in  the  amoun t  o f  MSW be tween  1995  and 2020;  

 t he  amoun t  o f  recyc l i ng ;  

 t he  t ype  o f  recyc l i ng  (and  hence the  BMW d ive rs ion )2.  

                                                                  
1 a s  a  pe rce n t ag e  o f  t he  i n pu t  t o  t h e  MB T  p la n t ,  w i l l  be  l owe r  as  a  pe rcen ta ge  o f  t he  t o t a l  M SW  was t e  s t r e a m  
2 i f  muc h  o f  t h e  B MW ,  s uc h  as  pa pe r  i s  r e mo ve d  b y  u p - f r on t  r ec yc l i ng ,  t h e  c ha l l e ng e  f o r  t he  r es i du a l  wa s t e  
p r oc es s in g  p l an t  i s  s o me wh a t  s m a l l e r ,  wh e r e as  i f  t h e  ma i n  d r y  r ec yc lab l es  r ec o ve re d  a re  n on -p u t res c ib l e  
( m e t a l s ,  g l a s s  a n d  p l a s t i c s )  t h e n  t h e  c ha l l en g e  i s  g r e a t e r .  



 M BT :  A  G u i de  f o r  Dec i s i o n  M ak e r s  -  P ro c e s s e s ,  P o l i c i e s  &  M ark e t s  P a g e  7 4  

 T h e  S um m ary  R epo r t  

 

 
© Juniper Consultancy Services Ltd, 2005 

T  +44 1453 860750 E  info@juniper.co.uk W  www.juniper.co.uk 

Juniper 

11 .72 .  Thus  i t  i s  no t  poss ib le  to  genera l i se  abou t  the  degree  o f  BMW d ive rs ion  tha t  an  MBT 
p lan t ,  used  a lone,  needs  to  ach ieve  in  o rde r  fo r  a  Loca l  Au tho r i t y  to  be  ab le  to  mee t  i t s  
2020  ta rge ts .   Mode l l i ng  conduc ted  by  Jun ipe r  i nd ica tes  tha t  the  amoun t  o f  BMW 
d ive rs ion  tha t  mos t  Loca l  Au tho r i t i es  w i l l  need f rom such a  s tanda lone  MBT p lan t  
( tak ing  in to  accoun t  g rowth  in  was te  a r i s ings  and  an  inc rease  in  up - f ron t  recyc l i ng  
ac t i v i t i es )  var ies  be tween 45% and  80% 1.   Compar ing  th i s  range  o f  requ i red  d i ve rs ion  
w i th  the  ca lcu la t i ons  fo r  the  range o f  poss ib le  d ivers ion  ra tes  ach ievab le  by  the  e igh t  
gener i c  MBT op t ions  in  our  repor t  i nd i ca tes  a  subs tan t ia l  ove r lap .  So ,  i n  p r inc ip le ,  a l l  o f  
t he  8  gener i c  op t ions  migh t  a l l ow mos t  Loca l  Au tho r i t i es  to  mee t  the i r  2020  ta rge ts ,  
when  used  in  con junc t ion  w i th  no rmal  up f ron t  recyc l i ng  ac t i v i t i es  bu t  w i thou t  the  need 
fo r  anothe r  t ype  o f  was te  t rea tment .  

11 .73 .  The poss ib i l i t y  that  some forms of  MBT,  in  conjunct ion  w i th  kerbs ide  recyc l ing ,  
cou ld  de l i ve r  2020 targets  for  many Loca l  Author i t ies  opens  up  a  route  that ,  
po l i t ica l l y,  many w i l l  w ish  to  exp lore  fur ther .  

11 .74 .  Of  cou rse ,  in  exp lo r ing  th is  op t ion ,  some Loca l  Au tho r i t i es  w i l l  f i nd  tha t ,  i n  the i r  
pa r t i cu la r  c i rcumstances ,  they  need  to  combine  mechan ica l -b io log ica l  p rocesses  w i th  
the rmal  ones  and  o the rs  may f i nd  tha t  con t rac to rs  cannot  i den t i f y  su f f i c ien t l y  robus t  
ou t le ts  fo r  the  b io - t rea ted  ou tpu t  (espec ia l l y  i n  the  contex t  o f  dec l i n ing  land f i l l  vo id  
space  and  a  poss ib le  g lu t  o f  ou tpu t  f rom the  many MBT p lan ts  tha t  cou ld  po ten t ia l l y  be  
bu i l t )  wh i l s t  o the rs  w i l l  f i nd  tha t  the  cos ts  o f  MBT a re  less  a t t rac t i ve  than  inc ine ra t ion  in  
the i r  pa r t i cu la r  c i r cumstances .   Notw i ths tand ing  the  re luc tance o f  many counc i l l o rs  to  
cons ide r  i nc ine ra t ion ,  th i s  may be  the  bes t  so lu t i on  fo r  a  Loca l  Au tho r i t y  on  a  ba lance  o f  
pa ramete rs  i nc lud ing  cos t ,  env i ronmenta l  per fo rmance  and  r i sk ,  no t  l eas t  because  was te  
compan ies  may no t  be  w i l l i ng  to  tender  an  MBT—led  approach  i f  t hey  be l i eve  tha t  the  
r i sks  assoc ia ted  w i th  f i nd ing  ou t le ts  fo r  the  b io - t rea ted  so l i ds  a re  excess ive .  

11 .75 .  Moreover ,  i t  shou ld  be  s t ressed  tha t ,  once  the  Gu idance  on  ca lcu la t i ng  ra tes  o f  BMW 
d ive rs ion  f rom MBT i s  f i na l i sed ,  the  methodo logy cou ld  resu l t  i n  l ower  ra tes  o f  d i ve rs ion  
than  those  we  have  ca lcu la ted  and,  hence ,  fa r  more  Loca l  Autho r i t i es  wou ld  then  need 
to  use  some fo rm o f  the rma l  was te  p rocess ing .  

11 .76 .  Even i f  the  output  is  sent  to  landf i l l ,  our  ca lcu la t ions  o f  the  l ike ly impact  o f  the  
proposed measurement  method ind icate  that  Loca l  Author i t ies  w i l l  ach ieve  a  ve r y 
s ign i f icant  propor t ion  of  the i r  ta rgets  us ing  an MBT system.   Combined w i th  an 
increase  in  recyc l ing ,  th is  approach may be  suf f ic ient  for  many to  meet  the i r  
ta rgets ,  avo id ing  fue l  app l ica t ions ,  w hich  are  po l i t ica l l y undes i rab le  for  some 
Author i t ies .  

11 .77 .  There  i s  a  w idespread  fee l i ng  tha t  non- the rmal  i n f ras t ruc tu re  can be  imp lemented  more 
rap id l y  than  inc ine ra t ion ,  because  o f  oppos i t i on  f rom some quar te rs  to  i nc ine ra t ion  
p ro jec ts  and  the  consequen t  de lays  w i th in  the  p lann ing  sys tem.  

11 .78 .  However ,  i t  i s  fa r  f rom c lea r  tha t  th i s  wou ld  be  the  case .   Fo r  examp le ,  a  MRF (no rma l l y  
regarded  as  a  l ess  con t rove rs ia l  f o rm o f  was te  p rocess ing  in f ras t ruc tu re )  was  den ied 

                                                                  
1 W e  m od e l l ed  a  r a ng e  o f  s c e n a r i os  i n  wh i c h  wa s t e  g re w  b y  1  t o  3 %  pe r  a nn u m  be t we e n  2 0 05  a nd  2 0 20 ,  
u p f ro n t  r ec yc l i n g  ra t es  i nc rea s e d  f r o m  a  l ow  o f  1 5%  up  t o  5 0%  be t we en  t h e  s a m e  d a t es .   Th e  an a l ys i s  a l s o  
m o d e l l e d  t h e  i m p a c t  o f  s e l e c t i n g  va r i o u s  t yp e s  o f  was t e ,  w i t h  d i f f e re n t  B MW  con t en t ,  f o r  up f r o n t  r ecyc l i ng .  
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p lann ing  pe rm iss ion  by  Wes t  Sussex  Coun ty  Counc i l  (ac t i ng  as  the  P lann ing  Au tho r i t y )  
ea r l y  i n  2005  desp i te  the  suppor t  o f  t he  same Counc i l  ac t i ng  as  the  Was te  D isposa l  
Au tho r i t y .   I n  th i s  con tex t  i t  i s  no t  ce r ta in  tha t  MBT in f ras t ruc tu re  cou ld  be  pu t  i n  p lace  
any qu icke r  o r  eas ie r  than  a l te rna t i ves .  

11 .79 .  Never the less ,  the  poss ib i l i t y o f  be ing  ab le  to  meet  UK d ivers ion  targets  w i thout  the  
need for  a  large  number  o f  inc inera tors  w ould  be po l i t ica l l y a t t rac t ive  to  many  and ,  
fo r  th i s  reason ,  we  expec t  the re  to  be  cons ide rab le  i n te res t  no t  on ly  i n  the  m inu t iae  o f  
how the  d ivers ion  pe r fo rmance o f  MBT i s  measured ,  as  d i scussed  in  th i s  sec t ion  o f  ou r  
repor t ,  bu t  a l so  in  the  conc lus ions  we  have  reached abou t ,  fo r  examp le ,  the  v iab i l i t y  o f  
marke ts  fo r  the  ou tpu ts ,  the  degree to  wh ich  MBT can  be  regarded  as  a  p roven  
techno logy and  i t s  ove ra l l  economics .  
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12 Assessing the economics of MBT 

Comparing costs 

12 .2 .  The  range  of  poss ib le  costs  for  an  MBT p lant  w i l l  be  far  w ider  than  for  o ther  types  
o f  w aste  process  –  because  o f  the  inheren t  f l ex ib i l i t y  o f  MBT.   

12 .3 .  To  g i ve  jus t  two  examp les :  bo th  the  cap i ta l  and  opera t ing  cos ts  o f  a  pa r t i cu la r  fac i l i t y  
w i l l  depend  upon  the  amoun t  o f  recyc l ing  tha t  the  c l i en t  w i shes  to  inc lude (and  hence 
the  comp lex i ty  o f  t he  ‘M ’  pa r t  o f  t he  process ) ;  and they w i l l  depend  on  the  degree  o f  
re f i nement  (ma tu ra t ion ,  remova l  o f  con taminan ts )  requ i red  fo r  the  b io - t rea ted  ou tpu t .   
Thus ,  even  two  fac i l i t i es  tha t  use  the  same company ’s  p rocess ,  a t  t he  same capac i t y ,  
w i th in  the  same coun t ry  may have  ve ry  d i f fe ren t  cap i ta l  and  opera t ing  cos ts .  

12 .4 .  Cos t  da ta  fo r  re fe rence  p lan ts  de r i ve  f rom fac i l i t i es  opera t ing  in  d i f fe ren t  coun t r i es ,  
p rocess ing  d i f f e ren t  i npu t  was te  to  p roduce d i f f e r i ng  qua l i t i es  o f  ou tpu t ,  under  d i f f e r ing  
economic  cond i t i ons .   Mak ing  cho ices  be tween  sys tems  on  the  bas is  o f  tha t  i n fo rmat ion  
i s  more  l i ke l y  to  l ead  to  fa l se  conc lus ions  than  to  a id  the  dec is ion  maker !  

12 .5 .  ‘ I l l us t ra t i ve ‘  numbers  p rov ided  by  p rocess  compan ies  –  tha t  a re  no rma l i sed  by  them in  
some way to  UK c i r cumstances  -  shou ld  a l so  be  t rea ted  w i th  cau t ion ,  s ince  they ma y  
have  va ry ing  under l y ing  assumpt ions ,  and  may  be  commerc ia l  p ro jec t i ons  ra the r  than 
cos ted  ana lyses .   We the re fo re  cau t ion  aga ins t  re l y ing  on  ‘head l ine  costs ’  when  op t ing  
fo r  one approach  o r  anothe r .  

12.6. We have concluded that inclusion of graphs within this report that compare capital and 
operating costs for di f ferent proprietary MBT systems is inappropriate because such analysis 
may be taken out of context and used to make decisions that derive from a false premise1.  

12 .7 .  In  ou r  v iew,  the  on ly  mean ing fu l  c ross -compar i son  tha t  can  be  made  i s  one p repared 
f rom in fo rmat ion  p rov ided  by  p rocess  compan ies  aga ins t  a  se t  o f  p ro jec t -spec i f i c  
c r i t e r ia  i n  response to  an  RFP 2.   

Is MBT expensive? 

12 .8 .  No tw i ths tand ing  ou r  comments  above,  i t  i s  s t i l l  poss ib le  to  reach  ce r ta in  genera l  
conc lus ions  abou t  the  economics  o f  MBT and  the  ex ten t  to  wh ich  these  va ry  depend ing  
upon  wh ich  type  o f  MBT i s  chosen .  

                                                                  
1 D e s p i t e  t h e  da n ge rs  o f  c o mp a r i ng  ‘ he ad l i ne ’  c os t  nu m be rs ,  we  r ec og n i s e  t h a t  m an y  p ro c es s  c o mp an ie s  d o  
p r o v i de  s uc h  i n f o r ma t i o n  i n ,  f o r  e xa m p l e ,  c o n f e r enc e  p r es e n t a t i ons ;  a nd  t ha t  r e ad e rs  o f  a  c o m pa ra t i ve  s t u d y  
o f  t h i s  n a t u r e  d o  w i s h  t o  v i ew  s u m m ar y  t ab l es  o f  t h i s  t yp e  o f  i nd i c a t i ve  i n f o r ma t i o n  –  f o r  t h i s  r e as o n  we  h a ve  
p r o v i de d  s uc h  a  Ta b l e  i n  An n e x e  D2 .  
2 RFP  =  Req ues t  F o r  P r op osa l  
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12 .9 .  MBT i s  w ide ly  pe rce ived  as  be ing  a  more  expens ive  approach to  the  management  o f  
res idua l  was te  than  o ther  p rocesses ,  i n  pa r t i cu la r  mov ing  g ra te  i nc ine ra t ion .   Our  
ana lys i s  i nd ica tes  tha t  th i s  i s  on ly  pa r t i a l l y  t rue .  

12 .10 .  Capi ta l  costs  var y w ide ly,  bu t  a re  genera l l y much low er  than  for  inc inera t ion .  

12 .11 .  The  operat ing  costs  fo r  an  MBT p lant  a re  normal ly h igher  than  those  for  an  
inc inera tor  (pe r  tonne  o f  i npu t  was te ) ,  bu t  ou r  ana lys i s  i nd i ca tes  tha t  the re  a re  some 
s i tua t ions  where  th i s  i s  no t  the  case.  

12.12.  The analys is  we have conducted dur ing  the preparat ion o f  th is  repor t  ind icates that  the 
economics of  MBT hinge upon what  happens to the output :  the  d i rec t  process ing costs  
and cap i ta l  cost  are  less impor tant  in  determin ing the break-even po in t  for  a  par t icu lar  
MBT fac i l i ty  than is  the  type o f  app l ica t ion(s)  env isaged for  the  b io - t reated  output  and the  
v iab i l i t y  o f  tha t  end-use.   Th is  is  i l lus t ra ted by Figure 28 ,  wh ich shows the range o f  
‘va lues ’  –  both  pos i t ive  and negat ive –  that  cou ld  be  assoc ia ted wi th  the var ious outputs  
f rom an MBT p lant .   In  the case of  SRF,  our  ana lys is  ind icates that  the break-even gate  
fee cou ld  vary  by as much as £40/ tonne,  depending upon the fa te  o f  the SRF.  

Figure 28: The potential impact of MBT outputs on a facility’s gate fee 

Source: Juniper analysis 

12 .13 .  Accord ing  to  ou r  research ,  a  reasonab le  gu ide  to  the  opera t iona l  cos ts ,  exc lud ing  
ou tpu t  cos ts  o r  revenues ,  i s  £30-65  pe r  tonne o f  i npu t  ( i nc lud ing  amor t i sed  cap i ta l  cos t  
and  debt  se rv i c ing ,  bu t  exc lud ing  p ro f i t  marg in ) .   Tak ing  in to  accoun t  the  t ypes  o f  
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va lues  assoc ia ted  w i th  the  ou tpu ts  tha t  a re  shown in  Figure  28 ,  net  operat ing  costs  
for  some typ es  of  MBT p lant  could  be  very compet i t i ve  w i th  a l te rna t i ves  ( fo r  examp le  
a  fac i l i t y  tha t  recovers  s ign i f i can t  amoun ts  o f  b iogas  fo r  ROC-qua l i f y ing  e lec t r i c i t y  and  
manages  to  f i nd  ou t le ts  fo r  i t s  d iges ta te  as  a  ‘ f ree  i ssue ’1 so i l  improver )  wh i l e  other  
types  of  MBT p lant  w ould  be  more  expensive .   Fo r  examp le ,  an  ae rob ic  compos t ing  
p lan t  tha t  p roduced  a  b io -s tab i l i sed  ou tpu t  fo r  depos i t i on  in  l and f i l l  wou ld  have a  ne t  
energy  cos t ,  ra the r  than  subs tan t ia l  revenues ,  and  a  s ign i f i can t  d i sposa l  cos t  (ga te  fee  
and  land f i l l  tax )  fo r  the  b io - t rea ted  ou tpu t .  

12 .14 .  The overa l l  economics  o f  MBT w i l l  be  increasing ly dominated  by po l icy- led  market  
d is tor ters :  taxes  to  d i scourage  and  incent i ves  to  encourage  change ;  t radab le  pe rmi ts  
and  c red i t s ;  and  f i nes  fo r  no t  mee t ing  ta rge ts  o r  ob l i ga t ions .  

12 .15 .  The  b igges t  o f  t hese  a t  p resen t  i s  LATS f i nes  (@ £150 / tonne) ,  wh ich  m igh t  be  incu r red  
i f ,  fo r  example ,  SRF had  to  be  land f i l l ed  because  the re  was  no  marke t  ou t le t  f o r  th i s  
fue l .   E l sewhere  in  th i s  repor t2,  we  have  h igh l i gh ted  the  cons ide rab le  economic  benef i t s  
tha t  cou ld  be  assoc ia ted  w i th  SRF u t i l i sa t i on  in  the  fu tu re :  these  va lues  re la te  no t  j us t  
t o  the  energy  bu t  a l so  to  the  avo idance o f  cos ts  tha t  may  be  assoc ia ted  w i th  foss i l  f ue l  
u t i l i sa t i on  ( fo r  examp le ,  by  us ing  SRF,  an  indus t r i a l  use r  migh t  avo id  the  need  to  buy 
ca rbon c red i ts  tha t  wou ld  o the rw ise  be  requ i red  to  mee t  a  C l ima te  Change  Ob l iga t ion  
(CCO)  l im i t  on  foss i l  fue l  u t i l i sa t ion ) .   Th is  i s  an  embryon ic ,  rap id l y  evo l v ing  marke t  
con tex t ,  i n  wh ich  va lues  and  marke t  mechan isms  rema in  uncer ta in .  In  pa r t i cu la r ,  t he re  
i s  much  uncer ta in ty  abou t  the  ex ten t  to  wh ich  MSW-der i ved  fue ls  (as  d i s t i nc t  f rom 
‘g reen was te ’ -de r i ved  fue l s )  w i l l  sa t i s f y  fu tu re  qua l i f i ca t ion  c r i t e r ia  fo r  foss i l  fue l  
d i sp lacement ,  i n  the  con tex t  o f  qua l i f y ing  fo r  ROCs  and  CCO.  

12.16.  Throughout this study we have highl ighted the issues associated wi th ensuring viable 
market  out lets for the output of  an MBT plant.   The whole of  Annexe C  addresses this topic .   
There,  as part  of  our analysis of  each of  the main ut i l isat ion opt ions for the bio-t reated 
output,  we considered the economics of  each appl icat ion and the economic impact i f  an 
output can be used in the way envisaged.   The cost impl icat ions associated with market r isk  
( the uncertainty of  ensuring stable,  v iable out lets for the bio-t reated output)  are so large for  
many types of  MBT that  they become the dominant issue for such projects .   Where faci l i t ies 
are f inanced by the pr ivate sector in return for long-term contracts ,  as in the UK, the pr ivate 
sector partner is  expected to shoulder that  market r isk.   Some companies feel  that those 
r isks are too high; others structure their  b ids to ‘cost- in ’  th is high r isk,  whi le others feel  that  
the r isks are over-s tated.  Waste Disposal  Authori t ies are nervous that th is large f inancia l  
impact could resul t  in the bankruptcy of  thei r  counterparty – hence the desi re of  al l  part ies 
to assess how real  are the market r isks,  which has been a core part  of  th is  study.   We have 
concluded that the economic r isks are significant for some configurations of MBT but  
are low to negligible for others .   Figure 30  h ighl ights which of  the eight generic 
conf igurat ions have especia l ly high or  low economic r isks.  

12.17.  In some of the eight gener ic conf igurat ions, MBT is being used as pre- treatment pr ior to 
thermal processing or disposal  in landf i l l .   Some people have commented that th is seems an 
unnecessary intermediate s tep of l i t t le  value and one which just  increases the overal l  cost  

                                                                  
1 z e r o  c o s t  t o  e i t h e r  p a r t y  
2 s ee  An n e x e  C2  
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of waste management.   This logic has some val id i ty but there are circumstances when pre-
processing wi l l  save money, e.g.  where ei ther thermal waste processing capaci ty is  
constrained ( l ikely in the UK) or landf i l l  d isposal  costs,  inc luding tax,  exceed processing 
costs ( increasingly the case in many countr ies,  and l ikely to be so in the relat ively near  
future in the UK) i t  can be economical ly at t ract ive to have such intermediate treatment .   
Figure  29  provides a guide to when pre-processing could be f inancial ly at t ract ive.   I t  shows 
that using MBT prior to convent ional  large-scale moving grate incinerat ion is rarely l ikely to 
be economical ly advantageous, but  that where project  costs for  thermal processing are 
higher than usual i t  could be worth considering.  By contrast ,  g iven the l ikely t rend in  
landf i l l  costs,  MBT pre-processing is  l ikely to lower overal l  costs for that  approach over the 
total  l i fe of  the project .   I t  should be s tressed that  th is is only a guide – the actual  s i tuat ion 
wi l l  vary f rom project- to-project .  

12.18.  I t  is  also worth point ing out that in those ci rcumstances where MBT pre-processing is  
f inancial ly benef ic ial ,  other s impler approaches may be even better .   In part icular,  i f  the 
output is going to be used as a fuel ,  some types of  MHT (mechanical  heat t reatment) may 
be lower in  cost and achieve simi lar  or bet ter resul ts .    Simple pre-processing us ing a MRF 
may also be adequate – depending upon the type of  use envisaged for  the fuel .  

Figure 29: Indicative guideline on when pre-processing is economically attractive 

   Does  pre-processing using MBT lower overall waste processing costs? 

Cost of alternative 
£/tonne of input 

25 35 45 55 65 75 

15 NO YES YES YES YES YES 

20 NO NO YES YES YES YES 

25 NO NO NO YES YES YES 

30 NO NO NO NO YES YES 

35 NO NO NO NO NO YES 

40 NO NO NO NO NO NO 
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45 NO NO NO NO NO NO 

Note: assumes that the MBT output requiring additional treatment / disposal is 50% of the input 
Source: Juniper analysis 

12 .19 .  Conclus ion:  MBT can be  a  cost  e f fec t ive  so lu t ion .   How ever ,  both  the  costs  and the  
economic  r isk  vary s ign i f icant ly,  depending  upon the  type  o f  MBT so lut ion  chosen 
and the  fa te  o f  the  b io - t reated  output .   
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Figure 30:  The 8 MBT options: key economic differentiators 

Stabilisation of waste for landfilling 

 

 

Key Economic Differentiators 

♦ Negligible secondary revenues, significant disposal costs. 

♦ Very low economic risk. 

♦ Depending upon the degree of stabilisation, may require purchase of LATS credits to avoid financial penalties. 

Make a compost from MSW  

 

 

Key Economic Differentiators 

♦ Low probability of significant revenues from sales of the compost. 

♦ High investment cost because of land-take associated with prolonged maturation. 

♦ Significant risk to plant economics from possibility that compost would have to be landfilled. 

Make a lower grade soil improver from MSW  

    

 

Key Economic Differentiators 

♦ Slightly lower cost than previous configuration. 

♦ No significant revenues, other than gate fee and some end-users may require a financial incentive to take the sol 
improver. 

♦ Economic risk varies, depending upon the proposed use for the soil improver (as discussed in Annexe C6). 

Make an RDF 

    

 

Key Economic Differentiators 

♦ Low cost (simple process). 

♦ Secondary revenues will be low to negligible because of low value of RDF, which does not qualify for ROCs and is 
unlikely to do so in future. Operator may even have to pay the end-user to take the RDF. 

♦ Significant ‘downside’ risk to plant economics, because of volatility associated with securing markets for the RDF, and 
consequent risk that it may have to be landfilled (see Annexe C). 

Produce a fuel using ‘bio-drying’ 
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Key Economic Differentiators 

♦ Some types of SRF may qualify for ROCs in future and allow fuel users to bank carbon credits or avoid buying them, in 
which case SRF may command a significant value, with consequent upside revenue potential for the facility, but this 
is unclear at present.  In the meantime SRF has little economic value. 

♦ If SRF cannot find a market, plant economics are adversely impacted to a significant extent. 

MBT to reduce the need for thermal treatment 

    

 

Key Economic Differentiators 

♦ The construction of a dedicated combustor / gasifier dramatically increases capital cost but lowers the market risk of 
the project. 

♦ The economics are significantly enhanced if the electricity produced is eligible for ROCs, which is the case (partially) 
if gasification is used, but project economics are riskier because this technology is less proven. 

♦ Can achieve the greatest BMW diversion, opening up the possibility of selling landfill credits. 

Produce biogas 

    

 

Key Economic Differentiators 

♦ Electricity output qualifies for ROCs making a significant and reliable contribution to the cashflow of a project. 

♦ Digestate must be landfilled at a considerable cost, may require purchase of LATS credits. 

Produce biogas + soil improver 

    

 

Key Economic Differentiators 

♦ Attractive economically because of significant revenues from biogas and absence of secondary disposal costs. 

♦ Moderate-to-low risk, depending upon the end-use envisaged for the soil improver. 

♦ Higher capital cost than some other options. 

Source: Juniper analysis 
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13 Conclusions 

13 .1 .  Our  ana lys i s  i nd ica tes  tha t  MBT is  a  potent ia l l y a t t rac t ive  opt ion  for  UK Loca l  
Author i t ies  to  cons ide r  as  pa r t  o f  an  in teg ra ted  approach  to  d i ve r t i ng  b iodegradab le  
was te  f rom land f i l l  and  boos t i ng  recyc l i ng  ra tes .   Our  s tudy has  conf i rmed  tha t  the  
v iab i l i t y  o f  many o f  the  poss ib le  management  op t ions  fo r  the  b io - t rea ted  ou tpu ts  a re  s t i l l  
an  i ssue  –  bu t  no t  necessar i l y  fo r  a l l  o f  t hem.   Whi l s t  t he  u t i l i sa t i on  o f  SRF o r  compos t  
rema ins  p rob lemat i c ,  ou r  s tudy has  conc luded  tha t  o the r ,  l esser -known op t ions ,  mer i t  
f u r the r  cons ide ra t ion  fo r  the  U .K.  

13 .2 .  Th is  s tudy ’s  f i nd ings  cou ld  a l so  have  pol i t ica l l y  s ign i f icant  impl ica t ions  for  the  UK  
as  a  who le ,  name ly :  

 Government  cou ld  f i nd  tha t  the  ach ievement  o f  the  UK ’s  ob l i ga t ions  under  the  EU 
Land f i l l  D i rec t i ve  migh t  be  more  eas i l y  de l i ve red  us ing  MBT than had  p rev ious ly  
been  apprec ia ted ;  

 There  cou ld  be  less  need  fo r  l a rge  numbers  o f  E fW p lan ts  than had  p rev ious ly  
been  thought .  

13 .3 .  Bu t ,  f o r  th i s  to  happen ,  greater  po l icy cer ta in ty is  needed  i n  key  i ssues ,  i nc lud ing :  

 t he  regu la t i on  o f  re -use  o f  b io - t rea ted  ou tpu ts  i n  remed ia t i on  p ro jec ts  and  low-
g rade  so i l  improver  app l i ca t ions ;  

 t he  measurement  and  ca lcu la t i on  o f  BMW d ive rs ion  pe r fo rmance;  

 po l i cy  on  foss i l - fue l  subs t i tu t i on  by  was te -de r i ved  fue ls ,  p lus  qua l i f i ca t i on  fo r  
ROCs and re la ted  f i sca l  i ncen t i ves .  

Summary of f indings on the thematic issues identi f ied in this report  

13 .4 .  A t  the  s ta r t  o f  t h i s  p ro jec t  we  iden t i f i ed  a  number  o f  key  ques t i ons 1 t ha t  a re  be ing  asked 
abou t  MBT and  i t s  capab i l i t i es .   Th roughou t  th i s  repor t  we  have  addressed  these  in  the 
con tex t  o f  d i scuss ion  on  the  re levan t  top ic .   Here  we  summar ise  those f i nd ings .  

Q For what types of waste are MBT processes best suited? 

13 .5 .  MBT sys tems  a re  p roven  on  bo th  unsor ted  MSW ( ‘b lack  bag ’  was te )  and  the  res idua l  
f rac t i on  o f  househo ld  was te  ( ‘ g rey  bag ’  was te ) .   Never the less ,  i t  i s  impor tan t  to  ensure  
tha t  the  ac tua l  p rocess  used  i s  co r rec t l y  op t im ised  to  the  compos i t i on  and  t ype  o f  was te  
tha t  i t  w i l l  p rocess .  

                                                                  
1 t hes e  Th e ma t i c  I s s ues  a r e  l i s t ed  i n  Fi g ur e  2  o n  p ag e  9  
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Q At what scale is MBT practical? 

13 .6 .  The  80  re fe rence  p lan ts  cons ide red  in  th i s  repor t  vary  i n  s i ze  be tween  20  -  480  kTpa in  
namepla te  capac i t y .   One  advan tage o f  MBT i s  tha t  i t  i s  more  read i l y  sca lab le  than 
some o the r  was te  t rea tmen t  op t ions ,  by  i ns ta l l i ng  mu l t i p le  modu les  a t  a  fac i l i t y .  

Q Does the implementation of an MBT-led solution require changes relative to 
conventional waste management practices? 

13 .7 .  No .   MBT can  be  inco rpora ted  in to  mos t  was te  management  s t ra teg ies  and re fe rence 
p lan ts  a re  opera t ing  in  a  w ide  range  o f  c i r cumstances .  

Q How proven are MBT systems? 

13 .8 .  Overa l l ,  MBT i s  more  proven  than  o the r  nove l  techno log ies ,  bu t  l ess  p roven  than  
conven t iona l  i nc ine ra t i on .   The  27  compan ies  rev iewed  have  some 80  re fe rence  p lan ts ,  
however ,  g i ven  the  va r ie ty  o f  ways  in  wh ich  MBT can  be  con f igu red ,  spec i f i c  concep ts  
may have  a  ve ry  l im i ted  t rack  reco rd .  

Q Do MBT technologies complement or conflict with kerbside separation of waste? 

13 .9 .  MBT does  no t  con f l i c t  w i th  source  separa t ion ,  s ince  i t  i s  e f fec t i ve  on  the  res idua l  
f rac t i on .  

13 .10 .  In  count r i es  wh ich  do  no t  manda te  separa te  co l l ec t i on  and  where  the re  i s  no  p re -
ex is t i ng  recyc l i ng  in f ras t ruc tu re ,  some MBT con f igu ra t ions  can  be  a  cos t -e f fec t i ve  
method  o f  bo th  boos t ing  recyc l i ng  and  reduc ing  the  res idua l  was te  f rac t i on  –  fo r  th i s  
reason  they cou ld  be  a  ve ry  a t t rac t i ve  method  o f  updat ing  the  was te  management  
p rac t i ces  o f  many coun t r ies ,  i nc lud ing  the  10  EU Access ion  S ta tes .   We be l ieve  th i s  
l a t te r  aspec t  has  no t  rece ived  su f f i c ien t  a t ten t ion  as  ye t .  

Q To what extent can MBT boost recycling performance? 

13 .11 .  MBT sys tems  can  be  con f igu red  to  recover  a  s ign i f i can t  p ropor t i on  o f  the  d ry  
recyc lab les  w i th in  the  inpu t .    However ,  because they no rmal l y  hand le  the  res idua l  
f rac t i on  o f  househo ld  was te  (a f te r  the  ma jo r i t y  o f  such  mate r ia l s  have  a l ready been  
recovered ) ,  they  t yp i ca l l y  recover  3 -15% add i t i ona l  d ry  recyc lab les .  

13 .12 .  Those  MBT sys tems  tha t  p roduce  a  b io - t rea ted  ou tpu t  tha t  i s  used as  a  so i l  improver  o r  
‘ compos t ’  w i l l  repor t  s ign i f i can t l y  be t te r  pe r fo rmance  aga ins t  BVPI  ta rge ts  than  o the r  
t ypes  o f  MBT:  60 -85% versus  3 -15% typ ica l l y ,  assuming  the  usage  i s  deemed to  be  
‘ recovery ’  by  the  Env i ronment  Agency.  

Q Is incineration a help or hindrance to an MBT-led approach? 

13 .13 .  Ne i the r .   An  inc ine ra to r  cou ld  be  used to  p rocess  the  fue l  f rac t i on  f rom an  MBT p lan t ,  
t hus  boos t ing  the  to ta l  amoun t  o f  was te  p rocessed  –  equa l l y  th i s  repor t  has  shown tha t  
MBT can func t i on  e f fec t i ve l y  w i thou t  a  combus t i on  un i t ,  assuming  the  ou tpu ts  can  f i nd  
an  end-use .  
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Q Can a UK Local Authority meet its statutory landfill diversion targets using an MBT 
system without the need for thermal waste processing? 

13 .14 .  P robab ly  yes ,  depend ing  upon  wh ich  con f igu ra t i on  o f  MBT p rocess  i s  used and  the  
ava i l ab i l i t y  o f  v iab le  ou t le ts  fo r  the  b io - t rea ted  so l i ds ,  s ince  ou r  ana lys i s  es t ima tes  tha t  
BMW d ive rs ion  ra tes  o f  24  to  c .  90% a re  po ten t ia l l y  ach ievab le  and  mos t  Loca l  
Au tho r i t i es  w i l l  requ i re  be tween  45  and  80% d ive rs ion  f rom the  MBT e lement .  

Q Are there less siting issues for MBT plants than incinerators? 

13 .15 .  To  some ex ten t .   There  a re  s i t i ng  i ssues  w i th  a l l  was te  management  fac i l i t i es ,  bu t  s ince  
MBT p lan ts  can  be  housed  in  l ow p ro f i l e  bu i l d ings  and  do  no t  requ i re  a  ta l l  ch imney,  
the re  may be  less .  

Q Are each of the various types of MBT system being promoted more suitable for 
different roles? 

13 .16 .  Yes .   The  func t i ona l i t y  o f  MBT p rocesses  va r ies  w ide ly  as  does  the i r  su i tab i l i t y  fo r  any  
pa r t i cu la r  ro le .   Our  ana lys i s  i nd i ca tes  tha t  i t  i s  ove r -s imp l i s t i c  t o  j us t  f ocus  on  the  
common ly  c i ted  ca tegor ies  (MBT vs  BMT,  fo r  example )  i n  cons ider ing  wh ich  sys tems  a re  
mos t  use fu l  fo r  wh ich  app l i ca t i on .   The  t ype  o f  MBT sys tem has  to  be  matched ca re fu l l y  
to  the  was te  management  ob jec t i ves  o f  each spec i f i c  p ro jec t .  

Q Are the differences between commercially available, proprietary MBT solutions 
significant in the context of a Local Authority decision? 

13 .17 .  Yes .   The  pe r fo rmance  o f  MBT sys tems  d i f f e r  s ign i f i can t l y .   I t  i s  the re fo re  v i ta l  f o r  each  
Loca l  Au tho r i t y  to  se lec t  t he  mos t  approp r ia te  con f igu ra t ion  to  mee t  the i r  pa r t i cu la r  
c i rcumstances  and  goa ls ,  and  then  to  on ly  se lec t  those  p rop r ie ta ry  s ys tems  tha t  can  
bes t  meet  those  goa ls .  

Q Can MBT technologies deliver a ‘zero waste’ objective? 

13 .18 .  No .   L i ke  a l l  was te  management  p rocesses ,  MBT sys tems  p roduce  re jec t  s t reams tha t  
requ i re  d isposa l  to  l and f i l l .   I f  t he  p r imary  ou tpu t  canno t  f i nd  an  end-use  marke t  then  
th i s  s t ream wou ld  a l so  need  to  be  land f i l l ed .  

Q To what extent is the output from an MBT process suitable for use as a soil improver 
rather than as a fuel or a residue for landfill? 

13 .19 .  We have  iden t i f i ed  severa l  spec i f i c  end-uses  fo r  a  so i l  improver  wh ich  a re  po ten t ia l l y  
v iab le  op t ions .  

Q How viable is the use of the output as a co-fuel? 

13 .20 .  We have iden t i f i ed  severa l  t echn ica l  cha l l enges  wh ich  a re  a  s ign i f i can t  imped imen t  to  
the  use  o f  MBT ‘ fue l ’  ou tpu ts  i n  co -combus t ion  app l i ca t ions ,  under  the  cu r ren t  po l i cy  
f ramework .   We have  a l so  conc luded  tha t  i nd i rec t  co -combus t i on  and us ing  an  
in teg ra ted  s tand-a lone  combus to r  o r  gas i f i ca t ion  p rocess  a re  a l te rna t i ves  tha t  mer i t  
cons ide ra t ion .  
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Q Can the process produce a sufficiently consistent product to satisfy end-user 
concerns about fuel quality and fuel variability? 

13 .21 .  P robab ly .   However ,  t he re  i s  l i t t l e  cur ren t  da ta  and  ev idence  in  the  pub l i c  domain  to  
sugges t  tha t  t i gh t l y  spec i f i ed  SRF compos i t i on  can be  ach ieved in  a  cons is ten t  fash ion .  

Q Can the process produce a sufficiently stable residue to be acceptable as a 
landfilled material under EU regulations? 

13 .22 .  Yes .   P rov ided  the  res idence  t ime  i s  su f f i c ien t  many MBT p rocesses ,  pa r t i cu la r l y  i n  
Germany,  can  ach ieve  the  necessary  degree  o f  b io -s tab i l i sa t i on  to  comply  w i th  the  
requ i rements  o f  the  EU Land f i l l  D i rec t i ve .   Th is  t ype  o f  ma te r i a l  i s  be ing  land f i l l ed  and 
the  Umwel tbundesamt  a re  con f iden t  tha t  the  leve l  o f  b io -s tab i l i sa t i on  i s  sa t i s fac to ry .  

Q Is deposition of the residual fraction in landfill consistent with the need to maximise 
resource recovery from waste? 

13 .23 .  No ,  s ince  the  b io - t rea ted  ou tpu t  can  be  used as  a  resource .  

Q In the context of increasing landfill costs, would MBT + EfW be cheaper than MBT + 
landfill? 

13 .24 .  Cap i ta l  cos ts  va ry  w ide ly ,  bu t  a re  genera l l y  l ower  than  fo r  i nc ine ra t ion .   The opera t ing  
cos ts  fo r  an  MBT p lan t  a re  no rmal l y  h igher  than  those  fo r  an  inc ine ra to r  (per  tonne o f  
i npu t  was te ) ,  bu t  ou r  ana lys i s  i nd ica tes  tha t  the re  a re  some s i tua t ions  where  th i s  i s  no t  
the  case .  In  the  contex t  o f  esca la t i ng  land f i l l  cos ts ,  MBT +  E fW i s  l i ke l y  to  be  cheaper  
than  MBT +  land f i l l  w i th in  f i ve  years  i n  many a reas  o f  the  UK.  

Positive implications, challenges and uncertainties 

13 .25 .  MBT i s  no t  a  s ing le  concep t  bu t ,  i ns tead ,  i s  a  fami l y  o f  poss ib le  p rocess  e lements  tha t  
can  be  comb ined  in  many d i f fe ren t  ways .   The  s tudy has  shown tha t  the  pe r fo rmance  o f  
these  d i f f e ren t  con f igu ra t ions  va r ies  ve ry  w ide ly  and  each  has  a  comp lex  m ix  o f  
advantages  and  d i sadvantages .   We have  conc luded  tha t  no  one  approach i s  a  ‘ bes t  
so lu t i on ’ ,  bu t ,  ra the r ,  t ha t  some types  o f  sys tem wi l l  be  appropr ia te  fo r  a  pa r t i cu la r  
p ro jec t ,  wh i le  o the rs  w i l l  be  unsu i tab le .   Our  ana lys i s  i nd i ca tes  tha t  MBT is  a  
potent ia l l y a t t rac t ive  opt ion  to  severa l  o f  the  s takeholders  bu t  ra i ses  i ssues  fo r  
o the rs .  

13 .26 .  MBT can be  cons ide red  as  the  co re  e lement  o f  an  in teg ra ted  approach  to  d i ve r t i ng  
b iodegradab le  was te  f rom landf i l l  and  boos t i ng  recyc l i ng  ra tes  because :  

 MBT i s  l i ke l y  to  de l i ve r  higher  leve ls  o f  per formance  aga inst  d ivers ion  targets 1 
than  has  been  genera l l y  apprec ia ted  p r io r  to  th i s  s tudy;  

                                                                  
1 s ub jec t  t o  f i n a l i s a t i on  o f  t he  E n v i r on m en t  Ag e nc y  G u i da nc e  o n  me as u r i ng  B MW  d i ve rs i o n  
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 t he  use  o f  MBT technolog ies  might  engender  less concerns  about  hea l th  and 
envi ronmenta l  issues  w i th in  the  commun i t y 1,  po ten t ia l l y  eas ing  the  acceptance 
o f  such  fac i l i t i es ;  

 i n  th i s  con tex t ,  MBT may be  somewhat  eas ier  to  implement ,  in  p lanning  terms ;  

 t he  combina t ion  o f  po ten t ia l l y  fas te r  p lann ing  approva l  and a  s l i gh t l y  fas te r  
cons t ruc t i on  t ime means tha t ,  on  ave rage ,  l ead- t imes  for  MBT in f rast ructure  
may be  re la t i ve l y  shor t ;  

 s ince  i t  seems tha t  MBT cou ld  de l i ve r  good  d ive rs ion  pe r fo rmance  fas te r ,  many 
UK Loca l  Author i t ies  could  f ind  i t  eas ier  to  meet  the i r  d ivers ion  targets  t han  
had  been  though t ;  

 a l though  MBT on ly  p rov ides  a  modes t  boos t  to  the  amoun t  o f  d ry  rec yc lab les  
recovered ,  some,  but  not  a l l ,  MBT conf igura t ions could  provide  h igh  leve ls  o f  
per formance aga inst  BVPI  ta rgets ;  

 t he  t ypes  o f  MBT p rocess  tha t  have been  recen t l y  under  most  ac t ive  
cons idera t ion  in  the  UK are  focused on  producing  an  SRF.   Process  des igns  
tha t  focus  on  the  o the r  th ree  p r imary  goa ls  (b iogas ,  so i l  improver  and  b io -
s tab i l i sed  res idues  to  l and f i l l )  have  rece ived  fa r  l ess  cons ide ra t ion .  We have  
ident i f i ed  tha t  these  op t ions  do  in  fac t  o f fe r  oppor tun i t i es  to  manage  the  ou tpu ts  
f rom an MBT p rocess  and shou ld  be  g iven  fu r the r  de ta i l ed  cons ide ra t ion .  

 i n  summary ,  the re  a re  mult ip le  w ays  in  w hich  MBT could  be  deployed that  may 
be  both  commerc ia l l y viab le  and a t t rac t ive  to  the  publ ic  sector  w aste  
d isposa l  author i ty .   Wh ich  o f  these  i s  chosen  w i l l  depend  upon  the  resu l t s  o f  a  
case-by-case de ta i l ed  eva lua t ion .   Some max im ise  resource  recovery ,  bu t  they  
a re  no t  necessar i l y  those tha t  max imise  pe r fo rmance  aga ins t  d ive rs ion  ta rge ts .   
O the rs  may low er  market  r isk  and of fer  commerc ia l  oppor tun i t ies  for  'ups ide '  
on  the  p lant ,  t h rough emiss ions  t rad ing  and  s im i la r  economic  incen t i ves .   These  
are  the  opt ions  w hich are  l ike ly to  appea l  to  pr iva te  sector  pro ject  
deve lopers .  

… but  the re  a re  st i l l  s igni f icant  chal lenges  … 

 MBT  has  a  low  technology r isk  bu t  a  high  market  r isk  (EfW  has  a  low  
technology r isk  and  a  low  market  r isk ) ;  

 MBT p rocesses  p roduce  a  number  o f  ou tpu ts ,  a l l  o f  wh ich  requi re  an  end-use 
market  to  count  tow ards  landf i l l  d ivers ion  targets ;  

 doubts  have  been expressed about  the  viab i l i t y  o f  many o f  the  poss ib le  
out le ts  for  the  output  f rom an  MBT process .   Th is  s tudy has  shown tha t  such  
concerns  a re  we l l - f ounded fo r  the  majo r i t y  o f  app l i ca t ions ;  i ndeed we  have  
conc luded  tha t  the  i ssues  fo r  some end-uses  have  been  p rev ious ly  
underes t ima ted .   

 there  are  very la rge  var ia t ions  in  per formance  against  both  L ATS and BVPI  
ta rgets  between d i f fe rent  types  o f  MBT process ;  

                                                                  
1 i t  s ho u l d  be  n o t ed  t h a t  pe rc ep t i o ns  m ay  d i f f e r  f r o m  u n de r l y i n g  re a l i t i e s .   I t  i s  pu b l i c  c o nc e rns  a b ou t  
i n c i n e r a t i o n ,  r a t h e r  t ha n  a c t u a l  h ea l t h  o r  e n v i r o n me n t a l  i m p a c t s  o f  n e w f ac i l i t i e s ,  t h a t  i s  c o n s t r a i n i n g  i t s  u s e .  
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 t he  ve ry  f l ex ib i l i t y  o f  an  MBT- led  approach  (w i th  the  a lmos t  bewi lde r ing  number  o f  
va r i ous  p rocess  e lements ,  con f igu red  in  a  va r ie ty  o f  ways ,  p roduce  va ry ing  
qua l i t i es  and  quan t i t i es  o f  ou tpu ts ,  wh ich  a re  ta rge ted  a t  many d i f f e ren t  end-
uses )  can  lead  to  confusion  amongs t  non-spec ia l i s ts  and ,  hence,  a  r isk  that  
so lu t ions  w i l l  be  chosen that  a re  inappropr ia te  for  a  spec i f ic  pro ject ;  

 there  is  l i t t le  data  ava i lab le  about  the  poss ib le  hea l th  impacts  t ha t  m igh t  be  
assoc ia ted  w i th  MBT.   Th is  may ra i se  concerns  a t  the  p lanning  and PPC 
Author isa t ion  s tages  o f  a  p ro jec t ,  wh ich  cou ld  cause  po ten t i a l l y  s ign i f i can t  
de lays  to  imp lementa t i on ;  

 most  MBT p rocesses  have not  ye t  been  demonstrated  on  UK w astes  and  th i s  
may lead  to  ex tended  commiss ion ing  and  ‘debugg ing ’  fo r  the  f i r s t  UK p lan ts ,  o r  i n  
some cases  opera t iona l  i ssues  requ i r i ng  techn ica l  mod i f i ca t i ons ;  

 concerns  have  been  ra i sed  w i th in  the  indus t ry  tha t  the  a t t rac t i veness  o f  MBT 
cou ld ,  o f  i t se l f ,  l ead  to  an issue  o f  capac i ty :  i nsu f f i c ien t  numbers  o f  p rocess  
compan ies ,  spec ia l i s t  pe rsonne l  (eng ineers ,  p ro jec t  managers ,  consu l tan ts  and 
o the r  adv ise rs ) ,  and  insu f f i c ien t  cap i ta l  and  p ro jec t - f inance to  de l i ve r  so  much  
in f ras t ruc tu re  so  rap id l y ;  

 po l icy d i rec t ion  a t  EU- leve l  is  not  c lear ,  a t  the  t ime  o f  wr i t i ng :  

o  t he  abandonment ,  a t  l eas t  fo r  the  t ime be ing ,  o f  the  B iowas te  D i rec t i ve ;  

o  t he  de lays  in  ag ree ing  a  So i l  S t ra tegy;  

o  t he  on -go ing  de l i be ra t ions  on  the  Was te  Management  BREF;  and,  

o  t he  CEN TC 343  on  was te-de r i ved  fue l  s tandards ;  

together mean that the EU regulatory and policy framework for both fuel  
appl ications and land applications of the outputs is extremely uncertain ;  

 t h i s  s tudy has  a lso  iden t i f i ed  some uncer ta in t ies  in  UK pol icy ,  no tab ly  i n  
re la t i on  to  ROCs and  the  ca lcu la t i on  o f  l and f i l l  d i ve rs ion .  

13 .27 .  When  cons ide red  together  these  po l i cy  uncer ta in t i es  may a f fec t  the  ease  w i th  wh ich  
te rms  can  be  ag reed  and  con t rac ts  conc luded  be tween  a  pub l i c  sec to r  c l i en t  and  a  
p r i va te  sec tor  con t rac to r ,  delaying  the  implementat ion  o f  in f rast ructure .  

13 .28 .  Notw i thstanding  the  issues  ident i f ied ,  w e  be l ieve  that  the  ba lance  o f  the  f ind ings  
f rom th is  s tudy makes  MBT a  more ,  not  less,  a t t rac t ive  opt ion  for  UK Loca l  
Author i t ies .  

13 .29 .  In te res t  w i l l  no t  be  conf ined  to  the  UK.   Our  ana lys i s  has  ind ica ted  tha t  MBT is  o f  
w idespread in terest  w i th in  some countr ies  in  Europe  and e lsew here ,  bu t  shor t - te rm 
demand  w i l l  be  g rea te r  i n  the  UK than  anywhere  e l se .  

13 .30 .  We have a l so  conc luded  tha t  MBT w i l l  be  o f  s i gn i f i can t  va lue  to  mun ic ipa l i t i es  i n  many  
o the r  coun t r ies  i nc lud ing :  I re land ,  Greece ,  I t a l y ,  Canada ,  Ch ina ,  Ta iwan ,  Aus t ra l i a  and  
the  Midd le  Eas t ,  bu t  the  pa r t i cu la r  t ype  o f  MBT sys tem tha t  i s  mos t  appropr ia te  w i l l  va ry  
f rom coun t ry - to -coun t ry .  
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13 .31 .  F ina l l y ,  we  be l i eve  tha t  MBT i s  an  a t t rac t i ve  op t ion  fo r  coun t r i es  wh ich  cu r ren t l y  l ack  
was te  management  i n f ras t ruc tu re ,  such  as  mos t  o f  t he  ten  Access ion  S ta tes ,  because 
some MBT processes  cou ld  be  a  l ow cos t  me thod  o f  bo th  boos t ing  recyc l i ng  and 
d i ve r t i ng  was te  f rom landf i l l  i n to  bene f i c ia l  app l i ca t i ons .   More  conven t iona l  so lu t i ons  
us ing  ke rbs ide  co l l ec t i on  o r  MRFs  and  inc ine ra t ion  a re  l i ke ly  to  be  more  cap i ta l  
i n tens ive .  

Of the many ways that MBT can be configured, which are best? 

13 .32 .  Our  s tudy ind ica tes  tha t  some approaches  to  us ing  MBT a re  l i ke l y  to  be  more  a t t rac t i ve  
than  o the rs ,  bu t  wh ich  i s  bes t  w i l l  va ry  f rom coun t ry - to -coun t ry  and  p ro jec t - to -p ro jec t  
w i th in  a  count ry .  

Attract ive opt ions 

13 .33 .  The  scenar ios  wh ich  appear  cu r ren t l y  to  be  more a t t rac t ive  i n  a  UK con tex t  a re :  

 make  as  much b iogas  as  poss ib le ;  

o  i nc reases  revenues  f rom e lec t r i c i t y  sa les ;  

o  po ten t ia l  f o r  favourab le  economic  d i s to r te rs  (ROCs,  ca rbon c red i ts ) ;  

o  has  ve ry  h igh  BMW d ive rs ion  po ten t i a l ;  

o  l essens  p lan t  foo tp r in t .  

 c lose-coupled  MBT /  gas i f ica t ion  o f  the  SRF f ract ion ;  

o  removes  marke t  r i sk  assoc ia ted  w i th  th i rd  pa r t y  use  o f  a  fue l ;  

o  max imises  revenue po ten t ia l  f rom e lec t r i c i t y ;  and ,  

o  qua l i f i es  fo r  ROCs.  

By using an MBT output as the input to the gasi f ier  the technical  issues associated 
with handl ing raw MSW in a gasi f ier  are s igni f icant ly reduced (see Section 9 ) .  

 make  a  land  remedia t ion  mater ia l  us ing  a  ‘ fas t  compost ing ’  type  o f  MBT 
process ;  

o  s ign i f i can t l y  reduces  cap i ta l  and  opera t ing  cos t  assoc ia ted  w i th  the  re la t i ve l y  
l ong  t rea tment  t imes  to  fu l l y  b io -s tab i l i se  the  ou tpu t ;  

o  t he  app l i ca t ion  fo r  the  CLO i s  po ten t ia l l y  more  v iab le  than  many o the rs ;  

o  can  ach ieve  h igh  leve ls  o f  pe r fo rmance aga ins t  recyc l i ng  and d i ve rs ion  
ta rge ts  (d i scussed  fu r the r  i n  Sect ion 9  and  Annexe  C6 ) .  

 make  an  SRF that  is  shipped to  a  pow er  p lant  for  gas i f ica t ion  and co-
combust ion  o f  the  syngas  in  the  coa l - f i red  bo i le r ;  

By f i rs t  gasi fy ing the fuel ,  power plant appl icat ions potent ia l ly are more viable as the 
thermal conversion of  the waste-der ived fuel  is  carr ied out  independent ly of  the ut i l i ty  
boi ler .   I t  a lso avoids the need to prepare a t ight ly speci f ied SRF.  This  would be an 
at t ract ive route i f  the economic market distorters develop as expected ( this opt ion is 
d iscussed further in Annexe C4 ) .  
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13 .34 .  A  number  o f  o the r  op t ions  a re  o f  i n te res t  where  the  loca l  s i t ua t ion  a l l ows .   For  examp le ,  
where  a  cement  w orks  o r  a  l a rge  indust r ia l  fac i l i ty  wou ld  be  in te res ted  in  us ing  a  fue l  
f rac t i on ,  product ion  o f  SRF could  be  a t t rac t ive ;  o r  where  the re  i s  a  speci f ic  market  
for  a  so i l  improver  –  such  as  w i th  a  l oca l  forest ry compan y  o r  a  civi l  eng ineer ing 
cont ractor .  

Less att ract ive opt ions 

13 .35 .  Scenar ios  tha t  a re  l ess  at t rac t ive  i n  a  UK con tex t  i nc lude  

 making  a  compost  for  compost  appl ica t ions ;  

o  l ong  matu ra t ion  pe r iods  and  the  need to  remove  contamina t ion  inc reases  cos t  
and  land- take ;  bu t ,  

o  i s  un l i ke l y  to  p rov ide  any ce r ta in  economic  bene f i t ,  because o f  the  d i f f i cu l t i es  
i n  marke t ing  the  ou tpu t  as  a  compos t .  

 making  an  RDF/SRF for  d i rec t  co-combust ion  in  a  pow er  p lant ;  

s ign i f i can t  techn ica l  cha l lenges  assoc ia ted  w i th  i t s  use  and  lack  o f  marke t  
en thus iasm fo r  the  p roduc t  (un less  the  UK government  changes  ROC ru les ,  as  i s  
be ing  cons ide red) .  

 making  a  b io-s tab i l ised res idue  that  goes  to  landf i l l ;  

cos t  o f  d i sposa l  and use  o f  sca rce  vo id  space  ( i n  many reg ions )  comb ined  w i th  the  
low BVPI  and uncer ta in  d ive rs ion  pe r fo rmance re la t i ve  to  o the r  op t ions  makes  th i s  
l ess  a t t rac t i ve .  
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Figure 31: The 8 MBT options: Summary of our conclusions on their attractiveness in a UK context 
Stabilisation of waste for landfilling 

 

 

+ve attributes -ve attributes 

♦ Can be implemented relatively easily and quickly. 

♦ No market risk associated with the end-use of the 
output. 

♦ Low risk route to meeting 2013 LATS targets. 

♦ High ongoing costs because of disposal costs (gate 
fees and landfill tax). 

♦ Void space is a limited, strategically important 
resource in many regions.  This approach does not 
reduce significantly its utilisation. 

♦ Landfilling a resource capable of further utilisation 
(as a fuel or soil improver) is inconsistent with 
sustainability objectives, despite the enthusiasm of 
some NGOs for this option. 

Make a compost from MSW  

 

 

+ve attributes -ve attributes 

♦ Results in very high performance against LATS and 
BVPI targets if the compost can find a market.  

♦ Compost would not meet PAS100 standard … 

♦ would be difficult to market… 

♦ so, could end up having to be landfilled. 

♦ Requires long maturation of output resulting in higher 
costs and high land-take with little likelihood of 
increased plant revenues. 

♦ Greater levels of rejects sent to landfill vs other 
options. 

Make a lower grade soil improver from MSW  

 

 

+ve attributes -ve attributes 

♦ Output is more likely to find markets than in the 
previous option, e.g. land remediation, on verges and 
as landfill daily cover. 

♦ Simpler, ‘fast composting’ types of MBT process may 
be adequate for this option … 

♦ so, may be a low capital cost solution. 

♦ Results in very high performance against BVPI targets 
if the output finds an end-use that is not classified as 
‘disposal’ by the Environment Agency. 

♦ Would need to meet UK ABPR even though output is 
not used as an agricultural compost. 

♦ Needs long maturation of output if used as daily 
cover to maximise diversion rate, resulting in higher 
costs and greater land-take. 
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Make an RDF 

 

 

+ve attributes -ve attributes 

♦ Simple, low technical risk, low cost process to 
implement. 

♦ Results in very high performance against LATS targets 
if the RDF can find a use. 

♦ High market risk associated with 3rd party use of the 
fuel because… 

♦ RDF is unattractive relative to other fuels from a 
technical perspective and incentives are currently 
insufficient to offset this disadvantage. 

♦ Variable quality of RDF (relative to SRF) limits 
applications mainly to cement kilns and incinerators 
and capacity in these outlets is very limited. 

♦ Poor performance against recycling targets. 

Produce a fuel using ‘bio-drying’ 

 

 

+ve attributes -ve attributes 

♦ Reduced market risk relative to processes that make 
RDF, provided SRF can consistently meet customer 
specifications. 

♦ Results in very high performance against LATS targets 
if the SRF can find a use. 

♦ Uncertainty of finding markets for the output 
because… 

♦ SRF is unattractive relative to other co-fuels from a 
technical perspective and incentives are insufficient 
to offset this disadvantage. 

♦ Poor performance against recycling targets. 

MBT to reduce the need for thermal treatment 

 

 

+ve attributes -ve attributes 

♦ Minimal market risk. 

♦ Very high performance against LATS targets. 

♦ Maximises resource recovery within the system 
boundaries. 

♦ Economically attractive despite higher capital costs 
because of… 

♦ avoided disposal costs and … 

♦ good potential for secondary revenue generation now 
and, possibly even more so, in the future (LATS, ROCs, 
emissions trading) and … 

♦ opportunities for partnership with energy customer 
(‘over-the-fence’ sales) to maximise sustainability 
and economic benefit (through helping meet 
partner’s Climate Change obligations). 

♦ Technology risk associated with some variants. 

♦ Options that are more economically attractive have a 
higher technology risk. 

♦ Involves a thermal processing unit, which may 
engender concerns related to incineration … 

♦ thus, delaying or preventing project implementation 
through opposition during planning process. 

♦ Only modest performance against recycling targets.  
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Produce biogas 

 

 

+ve attributes -ve attributes 

♦ Biogas output is economically attractive because it 
combines … 

♦ minimal market risk (electricity to grid) with 
qualification for ROCs and other government 
incentives. 

♦ Small footprint plant. 

♦ Closed system – much lower bio-aerosol risk. 

♦ Reasonably well proven relative to other ‘advanced 
conversion technologies’. 

♦ Very high performance against LATS targets if 
Environment Agency confirms that ligno-cellulosic 
carbon does not count against BMW diversion1. 

♦ Uncertainties, at the time of writing, associated with 
LATS performance of this configuration. 

♦ Does not maximise resource recovery. 

♦ Uncertainties over the regulatory position of gas 
engine emissions. 

♦ Detectable odours at many reference plants. 

Produce biogas + soil improver 

 

 

+ve attributes -ve attributes 

♦ As above, plus … 

♦ preferable to above option if sure of an outlet for the 
soil improver, because avoids disposal costs for 
digestate. 

♦ Is also preferable to the aerobic route (3rd option 
above) because of the revenues and economic 
benefits associated with biogas production outlined 
above. 

♦ Potentially has an even higher performance against 
LATS targets. 

♦ Some variants of this approach give the maximum 
resource recovery combined with economic benefits, 
making such configurations potentially the optimum 
approach. 

♦ Market risk associated with the use of the output. 

♦ Uncertainties associated with LATS performance if 
the output is used as landfill daily cover. 

♦ Recycling performance varies depending upon 
whether the soil improver is used in an application 
that is classed as ‘recovery’ or ‘disposal’ by the 
Environment Agency. 

♦ Odour and gas engine emissions (as above). 

♦ Greater cost and land-take than the configuration 
above. 

♦ If the soil improver cannot find a market then the 
biogas does not count towards recycling targets 
(unlike in the AD option above). 

Source: Juniper analysis 
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