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Costs Savings

• Collection
80 $/ton

• Processing
90 $/ton

• Commodity
100 $/ton

• No Landfill
35 $/ton

Cost of Recycling
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Where do we go from here?

• Improve markets
• Recycle more efficiently, less “trash”
• Alternative technologies and 

programs
• Change recycling programs?
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WTE Disposal 
8%

Landfill Disposal 
51%

MRF Processing
4%

Other recycling 
processing

37%

Residential
18%

Multifamily
12%

Commercial 
23%

CDD
36%

Yard Trash
12%

49.9 Million Tons MSW Collected  

2021 Florida MSW Flows

Original source data: FDEP 2021 Florida Solid Waste Management Report

50.7 M Tons for 2022

11/15/23



4

Garbage Collection : 29,343,467 Tons (59%)
Recycling Collection : 20,524,062 Tons (41%)

Recycling 
Rate 

Residential
8,896,699

Multifamily
5,957,941

Commercial 
11,430,416

C&D Debris
17,751,012

Yard Trash
5,831,461

Total = 49,867,529 Tons Collected

3,871,871

1,959,590

10,152,969

7,598,043

3,727,011

7,703,405

1,689,780

4,268,161

1,082,431

7,814,268

13.9% 28.4% 32.6% 57.2% 66.4%
C&D Debris and YT are not included as part of these 

numbers

2021 Florida MSW Flows

Original source data: FDEP 2021 Florida Solid Waste Management Report11/15/23



Focus on Single-Family Residents
• Using FDEP data, estimated mass flows of garbage and recyclables and 

their corresponding costs for 2011 and 2020

11/15/23 5

Newspaper , 2%

Mixed Paper, 22%

Glass Packaging 
, 4%

Steel Packaging , 
1%

Aluminum 
Packaging , 1%

Corrugated 
Boxes , 5%

PET Bottles and 
Jars , 2%

HDPE Bottles , 
1%Mixed Plastics 

Packaging , 12%Other Nondurable 
Goods, 6%

Food Waste, 15%

Yard Trash, 10%

Electronics, 2%

Household haz. 
Waste, 0.2%

C&D Debris, 8%

Liquids and grit, 
2%

Tires and rubber, 
0.4%

Durable good 
metals, 2%

All other garbage, 
7%

Average Florida single family residential garbage bin composition 



Recycling Bin Composition
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Newspaper , 
8%

Mixed Paper, 
21%

Glass 
Packaging , 

20%Steel 
Packaging , 

2%

Aluminum 
Packaging , 

1%

Corrugated 
Boxes , 18%

PET Bottles 
and Jars , 4%

HDPE Bottles 
, 2%

Mixed 
Plastics 

Packaging , 
1%

Contaminants, 
23%

Newspaper , 
31%

Mixed Paper, 
11%

Glass 
Packaging , 

20%

Steel 
Packaging , 

2%

Aluminum 
Packaging , 

1%

Corrugated 
Boxes , 16%

PET Bottles 
and Jars , 3%

HDPE 
Bottles , 2%

Mixed 
Plastics 

Packaging , 
1%

Contaminants 
13%

Average 2020 Florida MRF 
outgoing composition

Average 2011 Florida MRF 
outgoing composition

Source: https://flrecycling.org/wp-content/uploads/2021/10/UF-MRF-Contamination-Report-Final.pdf 



Florida Waste Management Economics
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Glass Recycled, 6
Garbage Combusted , 11

Recyclables MRF 
Processing, 37

Garbage 
Landfilled , 62

Recyclables 
Collection, 68

Garbage 
Collection, 92

Paper Recycled, -15

Plastic Recycled, -19
Metal Recycled, -11
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Collected 2020 cost data 
for 17 Florida counties:

Average $244
Min $121
Max $498
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89

45

14

52

37

-17 Recyclables
Revenue

Garbage
Collection

Recyclables
Collection

Combustion Disposal

Landfill
Disposal

System with
Recycling

 

$218 per
HH-yr

Source: Anshassi, M., Townsend, T.G., 2023. The hidden economic 
and environmental costs of eliminating kerb-side recycling. Nat 
Sustain 1–10. https://doi.org/10.1038/s41893-023-01122-8

https://doi.org/10.1038/s41893-023-01122-8


Virgin 
Material Use

LandfillRecycle

Raw material 
extraction

Processing

Manufacturing

Life Cycle Assessment
(LCA) 
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Environmental Impacts of Recycling 

-10-8-6-4-202

Drywall
Asphalt Shingle

Glass
HDPE Plastic

PET Plastic
Steel Cans
Computer

Newspaper
Cardboard

Aluminum Cans

tCO2eq.
Ton Waste

11/15/23 9



Florida Waste Management Environmental Impacts
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Recyclables Collection, 0.011
Garbage Collection, 0.023

Recyclables MRF Processing, 0.02

Garbage Combusted , -0.03

Garbage 
Landfilled , 

0.36

Plastic Recycled, -0.10
Glass Recycled, -0.05

Metal Recycled, -0.15

Paper Recycled, -0.11
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RecyclablesProcessing
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Recyclables Collection

Source: Anshassi, M., Townsend, T.G., 2023. The hidden economic and 
environmental costs of eliminating kerb-side recycling. Nat Sustain 1–10. 
https://doi.org/10.1038/s41893-023-01122-8
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Alternative Recycling Approaches

• Change recyclables collection 
frequency

• Increase participation rate
• Increase recycling rate
• Eliminate recycling
• Eliminate certain materials from 

program
• Target recycling certain materials 

only
11/15/23 11



US Historic Commodity Prices ($/ton)
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Cost of recycling and 
garbage collection, 

recycling processing, 
garbage disposal, and 

revenue from 
recycling 

32% RR

Florida Waste Management System Cost ($/HH-yr)
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All recyclables are now 
collected as garbage 

and disposed

Added Cost to Recycle 
= +$12/HH-yr

Florida Waste Management System Cost ($/HH-yr)

32% RR 0% RR
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Added Cost to Recycle Across the US

11/15/23

https://doi.org/10.1038/s41893-023-01122-8


$230 
$218 $219 

 $-

 $50

 $100

 $150

 $200

 $250

Baseline No Recycling Targeted Recycling

N
et

 S
ys

te
m

 C
os

t (
$/

HH
-y

r)

Florida Waste Management System Cost ($/HH-yr)

11/15/23 1632% RR 21% RR0% RR

Target only high 
commodity materials:
1. Newspaper
2. Steel Cans
3. Al. Cans
4. Cardboard
5. PET 
6. HDPE

Assume each of these 
materials recycling rate 
increases to 50%
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Cost of recycling and garbage 
collection, recycling processing, 
garbage disposal, and revenue 

from recycling 

32% RR
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More emissions 
because no virgin 

material offsets and 
more landfilling

32% RR 0% RR
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Since increasing 
recycling of 

aluminum cans, 
plastic bottles, 

paper more offset

32% RR 21% RR0% RR
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Understanding Each Material’s Impacts
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GHG Emissions 
Offset When 
Recycled

Commodity Value

Aluminum Cans Aluminum Cans
Mixed Paper* HDPE Bottles
Corrugated Paper* PET Bottles
Office Paper* Steel Cans
Newspaper* Office Paper
Steel Cans Corrugated Paper
PET Bottles Mixed Plastics
Mixed Plastics Newspaper
HDPE Bottles Mixed Paper
Glass Glass

*Depends on whether including the 
assumption that recycling paper 
results in soil carbon storage from 
not harvesting trees (if not including 
it all expect for newspaper would be 
lower than glass) 

Greatest 
Offset 

Least 
Offset

Greatest 
Value 

Least 
Value
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Understanding Each Material’s Impacts

Source: Anshassi et al., 2019; Approaches to integrate sustainable materials management into waste 
management planning and policy https://doi.org/10.1016/j.resconrec.2019.04.011



KEY INSIGHTS
The study uncovered three key insights 
about Florida’s recycling programs:

The elimination of municipal recycling 
programs is not an effective strategy to 
contain costs and manage the environmental 
impact of waste.

Florida municipalities should consider a targeted 
recycling system, which means targeting high-value 
recycling commodities, such as plastic bottles, jugs, and 
tubs; aluminum and steel cans; and newspaper and 
cardboard to generate savings and mitigate the impact of 
waste on the environment.

Recycling education is essential, and 
municipalities should work with producers to 
invest in educational initiatives.
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https://www.na
ture.com/article
s/s41893-023-

01122-8 https://flrecycling.org/wp-
content/uploads/2023/01/Investig
ating-the-Economics-of-Current-
and-Future-Recycling-Programs-in-
Florida-UF-Study.pdf 

11/15/23
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https://www.nature.com/articles/s41893-023-01122-8
https://flrecycling.org/wp-content/uploads/2023/01/Investigating-the-Economics-of-Current-and-Future-Recycling-Programs-in-Florida-UF-Study.pdf
https://flrecycling.org/wp-content/uploads/2023/01/Investigating-the-Economics-of-Current-and-Future-Recycling-Programs-in-Florida-UF-Study.pdf
https://flrecycling.org/wp-content/uploads/2023/01/Investigating-the-Economics-of-Current-and-Future-Recycling-Programs-in-Florida-UF-Study.pdf
https://flrecycling.org/wp-content/uploads/2023/01/Investigating-the-Economics-of-Current-and-Future-Recycling-Programs-in-Florida-UF-Study.pdf
https://flrecycling.org/wp-content/uploads/2023/01/Investigating-the-Economics-of-Current-and-Future-Recycling-Programs-in-Florida-UF-Study.pdf
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Learn More!
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https://link.springer.com/bo
ok/10.1007/978-3-031-

25013-2  

11/15/23

https://link.springer.com/book/10.1007/978-3-031-25013-2
https://link.springer.com/book/10.1007/978-3-031-25013-2
https://link.springer.com/book/10.1007/978-3-031-25013-2


Thank You for 
Your Time!

Malak Anshassi
Assistant Professor, PhD, EI

813-385-6392
manshassi@floridapoly.edu
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State of Recycling in Florida: Understanding the Costs, Environmental Impacts, and 
Ways to Improve Project  Website: 
https://sites.google.com/view/anshassipolyhc/home?authuser=1 

Project Website 
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