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Challenging Times for 
Solid Waste Management
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Objective 1. Describe Florida’s current solid waste 
management and the status of the 75% recycling goal
Objective 2. Introduce the concept of sustainable materials 
management (SMM)
Objective 3. Describe how SMM can be integrated into solid 
waste management policy and planning






Florida’s 2017 Solid Waste Stream

• 45,128,981 Tons Collected
• 12.1 pounds/person-day

• Recycling Rate = 50.72%
• Includes Renewable Energy 

Recycling Credits

US EPA
National Estimate

2014

4.44 pounds/person-day

US EPA
National Estimate

2014

34.6%
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2017 Florida Solid Waste Disposition
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Total Recycling Rate:  50.7%

Traditional Recycling Rate:  42.1%

Recycled
42%

Landfilled 
48%

Combusted 
10%



Florida’s Recycling Rates

• Total  Includes energy 
from MSW combustion 
and energy from landfill 
gas

• Traditional 
Measured from 
recycling programs as 
well as materials used 
as landfill cover



Florida Historic Recycling Rates

911/20/2018

75%

0%

10%

20%

30%

40%

50%

60%

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

Re
cy

cl
in

g 
Ra

te

Traditional Recycling Rate Total Recycling Rate



Florida Recycling Rates by Source
(Estimated for 2016)
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Can 75% be Reached?
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Global MSW Management 



Reported Recycling Rates Across the US

Location Recycling 
Rate Comment

San Francisco, CA 80% Zero Waste Policies, ban on disposable plastic bas, 
mandatory recycling and composting 

Los Angeles, CA 76% Planning and implementation of programs to achieve 
the 2025 zero waste to landfill goal

Portland, OR 70%
Aggressive recycling and waste diversion program 
that requires more labor which increases the cost 
per ton of collecting MSW

San Antonio, TX 29% Pilot Program for organic waste that focuses on 
composting

NYC, NY 19% Low rate due to inefficiencies related to the 
performance of private companies 

Atlanta, GA 12.5% New residential recycling programs, “Cartlanta
Program”

Chicago, IL 9% Lack of recycling interest and public participation 14



Challenges of Weight-Based Recycling Rates

• All materials are treated equally
• Material reduction is not counted






Sustainable Materials Management

• Systemic approach to using 
and reusing materials 
productively

• Represents a change in how 
our society thinks about the 
use of natural resources 

• Looks at a product's entire 
lifecycle to reduce 
environmental impacts, 
conserve resources, and 
reduce costs

https://www.epa.gov/smm 16
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All materials are treated the same
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The SMM Approach

Different materials result in different outcomes



• Greenhouse gas emissions
• Energy production/consumption
• Impact on air
• Impact on water
• Resource consumption
• Human toxicity
• Landfill capacity
• Jobs
• Costs

Metrics to Track Progress Besides Tons

19

US EPA’s
WARM
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Aluminum

Let’s consider the life-cycle of an aluminum can

Source of Aluminum in Earth
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Aluminum

Let’s consider the life-cycle of an aluminum can

The process of mining
the Aluminum from the
earth requires energy
and release CO2
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Aluminum

Let’s consider the life-cycle of an aluminum can

The process of converting
Aluminum or to ingot 
requires energy
and release CO2
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Aluminum

Let’s consider the life-cycle of an aluminum can

The process of converting
Aluminum ingot into an 
Aluminum can requires 
energy and release CO2

Use
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Aluminum

Let’s consider the life-cycle of an aluminum can

Cans are used

Use



26

Aluminum

Let’s consider the life-cycle of an aluminum can

After use, the cans are 
recycled or landfilled 

Use

LandfillRecycle
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Aluminum

Let’s consider the life-cycle of an aluminum can

If the cans are recycled
into new cans ….

Use

LandfillRecycle



28

Aluminum

Let’s consider the life-cycle of an aluminum can

If the cans are recycled
into new cans ….
the energy associated
with making a new can
from virgin ore is off set

Use

LandfillRecycle
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Recycled 
44%

Landfilled 
44%

Combusted 
12%

Florida’s Energy and Greenhouse Gas Footprints Associated with 2016 Waste Management 

WARM

Energy Footprint = -12,900 MJ/person
GHG Footprint = -1.08 tCO2eq./person



Integrating SMM

• We are not on track to reach 75%
• Strategies do exist to increase our recycling rate, 

but no single strategy is going to get us there.  
Multiple approaches would need to be employed.  
These come with a cost.

• Tools exist to relate waste management to 
outcomes such as energy savings and GHG 
avoidance.

• How can this be integrated into statewide policy 
making?

30



Incorporating Sustainable Materials Management

We can use the SMM model in solid waste policy to minimize our 
environmental footprint by following approaches that either:

1. Prioritize and Strategically Plan

AND/OR

Which materials 
should we 
prioritize 
recycling?

Which disposal 
method is best 
for our waste 
stream?

Which policies 
or technologies 
should we 
prioritize?

Which 
stakeholders 
should we 
prioritize?

2. Performance Metrics

What should our 
targets metrics be 
based on?

What are the 
units of measure 
our metrics 
should be?

How can we measure 
our solid waste system 
performance?

Answer Questions Like…



Approach Description
Priority and Strategic Planning Approaches

Best Target Materials 
Recycling 

Determines which materials to prioritize recycling by 
ranking their environmental impact 

Best Disposal Management Evaluates whether to strategically dispose of a material 
via combustion or landfilling

Prioritizing Policy and 
Technology Approach

Identifies which solid waste policy or technology 
generates the most environmental avoidances

Prioritizing Stakeholders Identifies the stakeholders responsible for generating 
the most environmental avoidances

Performance Metrics Approaches
Effective Recycling Rates Uses a mass-based recycling rate to normalize LCA 

results so that the recycling rate and LCA results are 
the same unit

Arbitrary Performance 
Outcomes 

Sets an arbitrary target environmental avoidance 
based on a desired environmental footprint

Technical Performance 
Outcomes 

Sets a technical-based target environmental avoidance 
based on scientifically recommended thresholds

Incorporating Sustainable Materials Management



Best Target Material Recycling Approach

FL has a 75% Recycling Goal by 2020

If my waste stream is glass, plastics, and metals? Which one should we 
prioritize recycling of to meet the goal and minimize our footprint?

Looking at each material’s current recycling 
rate and their environmental impact …

Prioritize: Materials with a low recycling rate and high environmental savings

Spotlight: 
• Oregon and Maryland are now prioritizing materials by setting material 

specific recovery rates. 
• Both Oregon & Maryland prioritize food waste, yard trash, and metals.



Best Disposal Management Approach

Should the yard trash in our waste stream be combusted or 
landfilled?

Depends on how much of the material’s mass is sent to 
landfill or combustion and the environmental impact

Prioritize: If from a greenhouse gas (GHG) emissions perspective landfilling 
has a larger saving, but if from an energy use perspective combustion has a 
larger savings.

?



Prioritizing Policy and Technology Approach

Let’s look at an example of how to use this:

If FL wanted to evaluate if they should focus on:

1. Investing in a composting facility

2. Instituting a mandatory commercial 
recycling

3. Investing in a renewable energy facility

Spotlight: 
Various US states/cities like Boston, California, and Ohio have used LCA 
environmental results to determine the best policies or technologies to invest in 

Total GHG Emission 
Footprint 

And
Total Energy Use 

Footprint

Applying LCA:

Prioritize: The scenario with the most environmental savings

=
=
=



Prioritizing Stakeholders Approach

Spotlight: 
Oregon directed industry and business owners to collaborate with the state 
environmental agencies to advance the use of the SMM model

Let’s look at an example of how to use this:

If FL wanted to evaluate if they should focus on:

1. Restaurants composting

2. Multi-Family residents recycling 

3. Commercial retailers recycling

Total GHG Emission 
Footprint 

And
Total Energy Use 

Footprint

Applying LCA:

Prioritize: The scenario with the most environmental savings

=
=
=



Arbitrary Performance Outcomes 

Spotlight: 
• Agencies like the MDE have already established GHG emissions reduction 

goals, such as a statewide annual reduction of 25% by 2020 and 40% by 
2030, relative to 2006 levels.  

• MDE have further recommended that the state reduce their GHG emissions 
and energy use footprints by 1.2 million tCO2eq. and 4.3 million BTUs by 
2035, compared to 2016

 How can we use LCA results as a performance metric?

 Use the results directly and set an environmental footprint 
reduction:

2005 2020Today

0.5 
MTCO2eq./Person

20% reduction 
relative to 2005 

levels



Technical Performance Outcomes 

 How can we use LCA results as a performance metric?

 Use the results directly and set an environmental footprint 
reduction:

2005 2020Today

20% reduction 
relative to 2005 

levels

The percent reduction is 
based on a technically 
supported threshold:

i.e., a X% reduction based on 
pre-industrial levels

0.5 
MTCO2eq./Person



What if we normalize LCA results so that the recycling rate and 
LCA results are the same unit?

Current Metric:
Recycling Rate in 

(%)

GHG Emissions 
in (MTCO2E)

Energy Use in 
(MJ)

 Normalizing means: adjusting values measured on different 
scales to a common scale. 

 How can we use LCA results as a performance metric?

 Issue: LCA results are abstract (e.g., emissions)

GHG Emissions 
in (%)

Energy Use in 
(%)

Effective Recycling Rates
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Approach
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Recycling
Rate

(% Weight)

29%

2008
Measured

Since the statute was passed in 
2008, let’s set this as our baseline 

year.  Originally in that year Florida 
had a recycling rate of ~29%.



Approach
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Recycling
Rate

(% Weight)

29%

2008
Measured

Then we come up with a 
hypothetical waste management 

scenario that reached 75% in 2008.  
We will use this to set the threshold 

the state will aspire to.

75%

2008
Hypothetical



Approach
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Recycling
Rate

(% Weight)

Use this hypothetical 75% recycling 
scenario, calculate a corresponding 

energy footprints (with WARM factors)

75%

2008
Hypothetical



Approach
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Recycling
Rate

(% Weight)

75%

2008
Hypothetical

16.4 MMBTU

Energy 
Use

(MMBTU)

Calculate a “baseline” energy footprint



Approach
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Recycling
Rate

(% Weight)
&

Energy Footprint
(MMBTU)

75%

2008
Recycling 

Rate
Baseline

16.4 
MMBTU/person

=

2008
Energy

Footprint
Baseline



Approach
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Recycling
Rate

(% Weight)
&

Energy Footprint
(MMBTU)

75%

2008
Recycling 

Rate
Baseline

13.0 
MMBTU/person

2008
Energy

Footprint
Baseline

Future Year
Energy

Footprint
Baseline

7.0 
MMBTU/person



Approach
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Recycling
Rate

(% Weight)
&

Energy Footprint
(MMBTU)

75%

2008
Recycling 

Rate
Baseline

13.0 
MMBTU/person

2008
Energy

Footprint
Baseline

Future Year
Energy

Footprint
Baseline

7.0 
MMBTU/person 40.4%

7.0
13.0

x 75% = 40.4%

Future Year
Effective
Recycling

Rate



Integrating Source Reduction

• By comparing the net energy footprint from 
recycling, landfilling, and WTE in any year to a 
target year, we can calculate an “energy equivalent 
recycling rate.”

• This approach treats materials differently, but it still 
does not incorporate source reduction.
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Lessons to Date

• We can develop metrics that incorporate SMM.
• Source reduction is very important.
• Depending on which outcome you evaluated, 

results among materials differ.
• But we have to be careful about how we interpret 

results.  Remember the goal of SMM is look at the 
whole materials life cycle.

51



Example:  Bottled vs Canned Beer

• Aluminum Can
• Weight of can: 15g
• Recycling rate: 33%
• WARM GHG Emission 

Factor: 
-9.11 MTCO2E.ton

• Glass Bottle
• Weight of can: 170g
• Recycling rate: 10%
• WARM GHG Emission 

Factor: 
-0.28 MTCO2E.ton

52



Example:  Bottled vs Canned Beer

• Aluminum Can
• Weight of can: 15g
• Recycling rate: 33%
• WARM GHG Emission 

Factor: 
-9.11 MTCO2E.ton

• End-of-life footprint for 
1,000,000 beers

• -49.3 MTCO2E

• Glass Bottle
• Weight of can: 170g
• Recycling rate: 10%
• WARM GHG Emission 

Factor: 
-0.28 MTCO2E.ton

• End-of-life footprint for 
1,000,000 beers

• -1.53 MTCO2E

53



Example:  Bottled vs Canned Beer

• Aluminum Can
• Weight of can: 15g
• Recycling rate: 33%
• WARM GHG Emission 

Factor: 
-9.11 MTCO2E.ton

• End-of-life footprint for 
1,000,000 beers

• -49.3 MTCO2E
• Including manufacture:

• 101.0 MTCO2E

• Glass Bottle
• Weight of can: 170g
• Recycling rate: 10%
• WARM GHG Emission 

Factor: 
-0.28 MTCO2E.ton

• End-of-life footprint for 
1,000,000 beers

• -1.53 MTCO2E
• Including manufacture:

• 97.6 MTCO2E

54



Next Steps

• Refine the methodology for potential future 
implementation in Florida

• Impact factors for more outcome categories
• Integrate approach into WasteCalc

• Continue to explore other approaches to integrate 
SMM

• Examine policies and approaches for better 
promoting and capturing the benefits of 
reuse/reduction

• Work with local governments on how best to 
implement SMM approaches

6/5/2018 55
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https://www.essie.ufl.edu/home/townsend/
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