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Plastics and Plastic Packaging Are an Integral and Important Part of the Global Economy  
Their use has increased twenty-fold in the past half-century and is expected to double again in the 
next 20 years  
 

Plastics have become the ubiquitous workhorse material 
of the modern economy – combining unrivalled functional properties with 
low cost.  
 



Plastic packaging is an 
iconic linear application 
with $80–120 billion 
annual material value loss  
 

After	a	short	first-use	cycle,	95%	of	
plastic	packaging	material	value,	or	
$80–120	billion	annually,	is	lost	to	
the	economy		
	



32%	of	plastic	packaging	escapes	collection	
systems	generating	significant	economic	costs	
by	reducing	the	productivity	of	vital	natural	
systems	such	as	the	ocean	and	clogging	urban	
infrastructure.		
	
The	cost	of	such	after-use	externalities	for	
plastic	packaging,	plus	the	cost	associated	
with	greenhouse	gas	emissions	from	its	
production,	is	conservatively	estimated	at	$40	
billion	annually	–	exceeding	the	plastic	
packaging	industry’s	profit	pool.	In	future,	
these	costs	will	have	to	be	covered.	
	
	

Plastics and packaging generates significant negative externalities  
	



Current innovation and improvement efforts fail to have impact at scale  
 

Many innovation and improvement efforts show potential, but to date these have proven to be too 
fragmented and uncoordinated to have impact at scale. 
 
The lack of standards and coordination across the value chain has allowed the proliferation of 
materials, formats, labelling, collection schemes, and sorting and reprocessing systems, which 
collectively hamper the development of effective markets.  
 
Innovation is also fragmented.  
 
The development and introduction of new packaging materials and formats across global supply 
and distribution chains is happening far faster than and is largely disconnected from the 
development and deployment of corresponding after-use systems and infrastructure.  
 



The New Plastics Economy: Capturing the Opportunity  
 
3 steps needed: 
 

1.  Create an effective after-use plastics economy by improving the economics and uptake of 
recycling, reuse and controlled biodegradation for targeted applications. This is the cornerstone 
of the New Plastics Economy and its first priority, and helps realize the two following ambitions.  

 
2.  Drastically reduce leakage of plastics into natural systems (in particular the ocean) and other 

negative externalities.  
 
3.  Decouple plastics from fossil feedstocks by – in addition to reducing cycle losses and 

dematerializing – exploring and adopting renewably sourced feedstocks.  
 



from LINEAR to CIRCULAR plastic economy 



what does SUSTAINABILITY mean? 
if we want to go for a SUSTAINABLE DEVELOPMENT of the plastic packaging sector,  
we need to look for SUSTAINABILITY in EVERY stage of the plastic products' life cycle. 
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In search of new material solutions and keeping an eye on the goal of sustainable production and 
consumption, bioplastics have several advantages. The use of renewable resources to produce 
bioplastics is the key for: 
 

!  increasing resource efficiency by the means of:  
!  the resources being cultivated on an (at least) annual basis;  
!  the principle of cascade use, as biomass can first be used for materials and then for energy 

generation;  
!  a reduction of the carbon footprint and GHG emissions of materials and products;  
!  saving fossil resources by substituting them step by step 
!  adding further functionalities (antibacterial, reinforced, stabilized materials can be fully bio-

based) 

Benefits of bioplastics 



What about recycling? 

Mechanical recycling:  
 
 
As most conventional plastics, biobased plastics 
need to be recycled in separate streams for 
each material type (e.g. PET-stream). Where a 
recycling stream for a specific plastic type is 
established (e.g. PE or PET), the biobased 
alternatives (bio-PE, bio-PET) can be recycled 
together with their conventional counterparts. 



Organic recycling & composting:  
 
Compostability is a clear benefit when 
plastic items are mixed with biowaste. Under 
these conditions, mechanical recycling is not 
feasible, neither for plastics nor biowaste. The 
use of compostable plastics makes the 
mixed waste suitable for organic recycling 
(composting), enabling the shift from 
recovery to recycling (a treatment option 
which ranks higher on the European waste 
hierarchy). This way, biowaste is diverted 
from other recycling streams or from landfill 
and facilitating separate collection – 
resulting in the creation of more valuable 
compost. 
 
 





www.unibo.it	

Paola Fabbri 

Associate Professor of Materials Science and Technology 
Polymer scientist 

Department of Civil, Chemical, Environmental and Materials Engineering 
Via Terracini 28, Bologna (Italy) 

 

p.fabbri@unibo.it 
skype:  paola.fabbri 


