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AGENDA

❑ G o a l

❑ S c o p e & s y s t e m b o u n d a r i e s

❑ S e l e c t e d R e s u l t s

❑ K e y l e a r n i n g s



G OAL

To  c a r r y  o u t  a n  L C A  f o r  t h e  c a l c u l a t i o n  o f  t h e  

E n v i r o n m e n t a l  F o o t p r i n t  o f  f i v e  r e c y c l e d  

p l a s t i c  p r o d u c t s  i n  P E T  a n d  L D P E  f r o m  

r e c o v e r e d  i n d u s t r y  s c r a p  a n d  u r b a n  w a s t e

- P E T:  f l a k e s ,  g r a n u l a t e ,  s h e e t

- L D P E :  g r a n u l a t e ,  f i l m  

r - P E T  f l a k e s

r - P E T  &  r - P E  
g r a n u l a t e

r - P E T  s h e e tr - P E  f i l m



S COPE

S t e p  1  → G o a l  &  S c o p e  d e f i n i t i o n :

❑ A p p l i c a t i o n :  E F  c a l c u l a t i o n  f o r  

m a r k e t i n g  a n d  c o m m u n i c a t i o n  

❑ Ta r g e t  a u d i e n c e :  g e n e r a l  p u b l i c

❑ L C I A  m e t h o d o l o g y :  E u r o p e a n  E F  v 3

❑ L C A  a p p r o a c h :  a t t r i b u t i o n a l  c u t - o f f  

( p o l l u t e r - p a y s p r i n c i p l e )

❑ F u n c t i o n a l  U n i t  ( F U ) :  1  k g  p r o d u c t

❑ S y s t e m  b o u n d a r i e s :  c r a d l e - t o - g a t e ,  

r - P E T  &  r - P E  m a t e r i a l s / p r o d u c t s ,  

A L I P L A S T  s i t e  i n  I s t r a n a ( V E ) L C A  f r a m e w o r k  
( I S O  1 4 0 4 0 / 4 4 )



S COPE – SYSTEM BOUNDARIES

I n c l u d e d  U p s t r e a m  &  D o w n s t r e a m  

p r o c e s s e s  ( G 2 G  L C A )



L IFE C YCLE I NVENTORY

S t e p  2 :  I N V E N T O R Y  A N A L Y S I S

❑ F o r e g r o u n d  s y s t e m  ( C o r e  p r o c e s s e s ) :  

p r i m a r y  d a t a  ( 2 0 1 9 )

❑ B a c k g r o u n d  s y s t e m  ( U p s t r e a m  &  

D o w n s t r e a m  p r o c e s s e s ) :  s e c o n d a r y  d a t a  

( E c o i n v e n t v 3 . 6 ,  I S P R A ) :

➢ E l e c t r i c i t y ,  v i r g i n  P E / P E T  g r a n u l a t e …

➢ P r o x y  p r o c e s s e s :  e . g .  p e r a c e t i c  a c i d  →

a c e t i c  a c i d ;  

❑ C u t - o f f  c r i t e r i o n :  i n f r a s t r u c t u r e  a n d  m i n o r  

m a t e r i a l  i n p u t s  e x c l u d e d  ( < 0 . 1 % ) ,  e . g .  

f i l t e r s ,  a d d i t i v e s

❑ A l l o c a t i o n :  c u t - o f f ,  m a s s  b a s e d L C A  f r a m e w o r k  
( I S O  1 4 0 4 0 / 4 4 )



L IFE C YCLE I NVENTORY

S t e p  2 :  I N V E N T O R Y  A N A L Y S I S

❑ O n s i t e  w a t e r  t r e a t m e n t  → m u d  t r e a t m e n t  

i n c l u d e d ,  w a t e r b o r n e  e m i s s i o n s  e x c l u d e d  

( w a s t e w a t e r  a n a l y s i s  a c c o r d i n g  t o  

r e g u l a t i o n )

❑ T r a n s p o r t o f  p l a s t i c  w a s t e  ( i n p u t )  a n d  

p r o c e s s  w a s t e  ( o u t p u t ) :  l o r r y  s i z e  +  

d i s t a n c e  ( t * k m )

❑ W a s t e :  

➢ D i s c a r d e d  p l a s t i c s ,  d i r t y  m a t e r i a l s :  

i n c i n e r a t i o n

➢ W a s t e w a t e r  m u d s :  t r e a t m e n t  ( s l u d g e )

➢ P a c k a g i n g  &  o t h e r  p l a s t i c  w a s t e :  

r e c y c l i n g

L C A  f r a m e w o r k  
( I S O  1 4 0 4 0 / 4 4 )



R ESULTS

C o n t r i b u t i o n a n a l y s i s :  r - P E T  g r a n u l a t e

→ r - P E T  f l a k e s

→ E n e r g y  ( e l e c t r i c y &  

N G )

→ V i r g i n  P E T  

g r a n u l a t e  



R ESULTS

C o n t r i b u t i o n a n a l y s i s :  r - P E T  f l a k e s

→ W a s t e w a t e r t r e a t m e n t

→ E n e r g y  ( e l e c t r i c y &  N G )

→ S o d i u m h y d r o x i d e



R ESULTS

S t e p  3 :  L I F E  C Y C L E  I M P A C T  A S S E S S M E N T :  S e l e c t e d E F  r e s u l t s :  r - P E T  g r a n u l a t e

L C A  f r a m e w o r k  
( I S O  1 4 0 4 0 / 4 4 )



R ESULTS

C o n t r i b u t i o n a n a l y s i s :  r - P E  f i l m

→ E l e c t r i c i t y ( l i g h t  g r e y )

→ V i r g i n  &  r - P E  g r a n u l a t e  

( d a r k  p u r p l e &  d a r k  

g r e y )

→ To n e r  ( c o l o r a n t ) :  l i g h t  

g r e e n

→ M a n d r i n i  i n  P V C



R ESULTS

C o n t r i b u t i o n a n a l y s i s :  r - P E  g r a n u l a t e

→ E l e c t r i c i t y ( d a r k  g r e y )

→ W a s t e w a t e r t r e a t m e n t  

( r e d )  &  d i s p o s a l s l u d g e

( l i g h t  g r e y )  



R ESULTS

S t e p  3 :  I M P A C T  A S S E S S M E N T :  S e l e c t e d E F  r e s u l t s :  r - P E  g r a n u l a t e  &  f i l m

L C A  f r a m e w o r k  
( I S O  1 4 0 4 0 / 4 4 )

Impact category Unit Film PE
Film PE 

vergine

Climate change kg CO2 eq 1.221539 3.060439

Ozone depletion kg CFC11 eq 8.4E-08 9.77E-08

Ionising radiation kBq U-235 eq 0.124205 0.283934

Photochemical ozone formation kg NMVOC eq 0.003842 0.012139

Particulate matter disease inc. 4.59E-08 1.04E-07

Human toxicity, non-cancer CTUh 1.57E-08 2.42E-08

Human toxicity, cancer CTUh 9.86E-10 9.03E-10

Acidification mol H+ eq 0.005833 0.013255

Eutrophication, freshwater kg P eq 0.000295 0.000908

Eutrophication, marine kg N eq 0.001103 0.0026

Eutrophication, terrestrial mol N eq 0.011009 0.026741

Ecotoxicity, freshwater CTUe 14.93001 36.23153

Land use Pt 3.390848 13.49851

Water use m3 depriv. 1.254107 2.33739

Resource use, fossils MJ 26.29632 85.03064

Resource use, mineral and metals Kg Sb eq
5.3E-06 2.89E-05
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K EY L EARNINGS

M a i n c o n c l u s i o n s :  

✓ r - P E  a n d  r - P E T  p r o d u c t s  s h o w  m u c h b e t t e r e n v i r o n m e n t a l p e r f o r m a n c e

t h a n t h e  d i f f e r e n t v i r g i n ,  f o s s i l - o r i g i n c o u n t e r p a r t s ( v i r g i n P E T  &  P E  f r o m  

e i t h e r P l a s t i c s E u r o p e  o r  I n d u s t r y  D a t a  2 . 0 )

✓ T h e  m a i n c o n t r i b u t i o n s o u r c e s  t o  t h e  E F  o f  r - P E  a n d  r - P E T  p r o d u c t s  a r e :

➢ %  o f  v i r g i n g r a n u l a t e

➢ W a s t e w a t e r t r e a t m e n t  p r o c e s s

➢ E n e r g y  u s e  ( d i e s e l  &  e l e c t r i c i t y )



F UTURE WORK

I m p r o v e m e n t s :

✓ C i r c u l a r F o o t p r i n t  F o r m u l a  a s s e c o n d  a l l o c a t i o n a p p r o a c h

✓ P r o c e s s o p t i m i z a t i o n a n a l y s i s t o  r e d u c e  f u r t h e r t h e  E F

✓ I m p r o v e m e n t p o t e n t i a l t h r o u g h a c q u i s i t i o n / i n v e s t m e n t  o n  R E  s o u r c e s  f o r  

e n e r g y  p r o v i s i o n i n g ;  c h e m i c a l u s e  m i n i m i z a t i o n ;  v i r g i n g r a n u l a t e  i n p u t

✓ E v a l u a t e t h e  p o s s i b i l i t y t o  g o  C - n e u t r a l i n  t h e  f u t u r e :

➢ R E  c e r t i f i e d  e l e c t r i c i t y o r  o n - s i t e  R E  p r o d u c t i o n ,  e . g .  s o l a r  P V

➢ O f f s e t t i n g v i a  l o c a l f o r e s t r y p r o j e c t s ,  e . g .  F S C  I t a l y
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G RAZIE!  ☺


