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What Data Supports Reuse? 

• Knowing how much is out there.

• Knowing how much we can recover.

• Knowing the life cycle impacts of recycling and reuse



How much is 
out there?



How much waste is there to be recovered?

• How much waste is generated in the 
U.S.?

MSW End-point 2010 2013

Landfill 224 222

Recycling 67.8 73.0

Waste-to-Energy 30.0 30.7

Composting 19.3 21.3

MSW Managed (million tons) 342.5 347.0

Per-capita (lb/person-day) 6.1 6.0



How can we 
recover



Theoretical Maximum Recycling Rate

This is essentially the maximum recycling rate that could be achieved with a given waste composition.

EREF identified 73 million tons of material that could potentially be recycled
– What if we could recover 100% of every possible recyclable material from the waste stream?

• This would effectively remove the effects of consumer behavior and waste management operational 
efficiency. 

• It would reflect the recyclability potential of generated waste, providing the maximum recycling rate 
possible for a given waste composition. 

• Quantify mass of applicable waste components
– Paper
– Plastic
– Metal
– Glass
– Textiles

Excludes non-recoverable materials



Maximum Recycling Rate

Maximum Recycling Rate < 50%

1990’s                ------- 2000’s    ------- ------------ 2010’s           -------------
early lateearly late



Trends in Recycling Rates and Efficiencies

Recovery Efficiency
(Consumer Behavior, Processing 

Losses)

Manufacturing Efficiency
(Making high demand recyclable 

materials)

Based on US EPA data.



When does 
recycling 
make sense?



In addition to the benefits…  

Recycling has environmental “costs”
– Collecting, processing, and transporting recyclables to end users

– Processing and manufacturing by users

Recycling makes sense from an LCA 

perspective when:
Benefits > Costs

Does recycling always make sense?
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EREF LCA of Material Recovery Study

• Project objective: evaluate municipal solid waste (MSW) management 
system options to understand and compare environmental impacts

Scenario Landfill
SS-

MRF
Compost  

(YW)
Compost  
(YW+FW)

1 Bin (LF) 2x - - -

2 Bin (LF+R) 1x 1x - -

3 Bin  
(LF+R+YW)

1x 1x 1x -

3 Bin  
(LF+R+YW/FW)

1x 1x - 1x

Collection Scenarios & Frequency (times per week)

Does recycling always make sense?
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When Does Recycling Make Sense?

Source: EREF (2019)- LCA of Curbside Material Recovery

GHG emissions for a 2-Bin Program

(Recycling + Landfill)Recycling makes sense 

from an LCA perspective 

when:

Benefits > Costs
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Recycling makes sense 

from an LCA perspective 

when:

Benefits > Costs

When Does Recycling Make Sense?

GHG emissions for a 2-Bin Program

(Recycling + Landfill)

Source: EREF (2019)- LCA of Curbside Material Recovery

YES
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Recycling makes sense 

from an LCA perspective 

when:

Better than the Alternative(s)

When Does Recycling Make Sense?

Source: EREF (2019)- LCA of Curbside Material Recovery

GHG Savings Compared to Landfill w/ Gas to  
Energy System (1 bin scenario)

YES
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Can Recycling Make Sense for Every Material?

Impacts of GHG Emissions and Energy Use for Specific Recyclable Materials

Energy UseGHG Emissions

Source: EREF (2019)- LCA of Curbside Material Recovery
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Are there scenarios where recycling doesn’t make 
sense? 

Benefits < Costs

End use is key to realizing environmental benefits of 
recycling

Not all end uses have the same level of environmental 
benefit(s)

Can Recycling Be Worse Than Landfilling?
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Material End Use Impacts Sustainability

Using glass for aggregate 
re-uses the glass, 

but doesn’t reduce 
emissions

Source: Enviros Consulting, 2004
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End-use of materials is key to realizing the potential environmental benefits



What Data Supports Reuse? 

• Knowing how much is out there.
• Generation estimates are essential to make sure we understand where 

opportunities for reuse and recovery exist

• Knowing how much we can recover.
• There is a “Theoretical Maximum” to what can be recovered. 

• We should understand where there are limitations.

• Knowing the life cycle impacts of recycling and reuse
• Recycling works when the benefits outweigh the costs.

• End-use of materials matters.



Questions?

Contact: sboxman@erefdn.org


