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Cost of Recycling

Costs Savings

• Collection
xxx $/ton

• Processing
xxx $/ton

• Commodity
xxx $/ton

• No Landfill
xxx $/ton
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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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Project Objectives
 Compile county-specific waste management costs and recycling 

program data to create a model that predicts a counties waste 
management cost portfolio. 

 Use existing waste LCA models to develop impact factors (the GHG 
emissions per ton of a waste component managed a specific way) 
for the same categories of waste management types and waste 
components associated with the cost portfolio. 

 Use the model and portfolios to estimate the cost and GHG 
emissions impact of various alternative recycling program 
scenarios. 
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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
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Regionalize MSW Flows

Garbage 
Combusted 

Garbage 
Landfilled 

Paper 
Recycled

Plastic Recycled
Glass 

Recycled

Metal 
Recycled

Recyclables 
Collection

2021



2021 Total MSW Collected per Region
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2021 Total Recyclables Collected per Region
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Disposal Management per Region
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Garbage Collection : 29,343,467 Tons (59%)
Recycling Collection : 20,524,062 Tons (41%)

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

2021 Florida Recycling

Recycling 
Rate 

13.9% 28.4% 32.6% 57.2% 66.4%

Source: FDEP

C&D Debris and YT are not included as 
part of these numbers



12

Residential
8,896,699

1,082,431

7,814,268

1,136,529

5,550,382

Residential
6,686,910

Material parameter % Coming from Res.
Newspaper 90%
Other paper 90%
Glass  90%
Steel cans 90%
Aluminum cans 90%
Cardboard 70%
Plastic Bottles 90%
Other plastics 90%
Office paper 90%
Yard trash 50%
C&D debris 5%
Miscellaneous 5%
White goods 5%
Ferrous metals 5%
Nonferrous metals 5%
Textiles 70%
Food waste 50%
Tires 5%

Refining SF Residential Mass Estimates Using 
FDEP Data 

Recycling 
Rate 

13.9% 20.5%



SF Res. Collected Tons per Region
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SF Res. Recycled Tons per Region
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2021 Recycling Rates per Region

15Original source data: FDEP 2021 Florida Solid Waste Management Report
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2021 Recycling Rates per Region
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Data Quality Assessment 
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The FDEP reported data 
for SF includes all 18 

material categories which 
clouds the true curbside 

recycling rate

County A Results
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Total Residential Single-Family Units

Total Single-Family population

Original source data: FDEP 2021 Florida Solid Waste Management Report
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County Recycling Program 
Statistics 
Collected details on the 67 Florida recycling programs 
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Recycling Program Types

Sample Size of 55

Once a Week
27

96%

Once Every Two Weeks
1

4%

Frequency of Collection

Curbside, 
24

Subscription, 13

Drop-
off, 
18

Curbside Availability 
Sample Size of 28



Material 
Accepted

Single 
Stream 
50 82%

Dual 
Stream 
11 18%

Sample Size of 61
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Recycling Pauses 
in the Past 5 
Years and Their 
Causes

No
31%

Yes
12%

No 
response

57%

22

Sample Size of 67



Garbage Composition Studies from 
2010-2022



Recycling Composition Studies from 
2014-2022



Average MRF 
Processing Fee

Lower processing fees 
attributed to counties with 
their own MRF or counties 
contracting with a county-

owned MRF



Mapping where MRFs 
send their Materials

• Most materials are 
remanufactured 
domestically

• About ~25% of sorted 
mixed paper is 
exported



Modeling Costs and 
Evaluating Cost Impacts of 
Recycling Program 
Changes
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Collection Cost Parameters
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Disposal Cost Parameters 

Original source data: FDEP 2021 Florida Solid Waste Management Report
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Economic Parameters
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1. Processing Fee
2. Revenue Sharing Structure 

Other Important Parameters:
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MRF Parameters

MRF B 
(high fee, low revenue share)

Processing Fee (PF): $170/ton
Revenue Share to County: 60% 
AMV Floor? No
MRF Pays Residual Disposal 
Fee? Yes
Conditions: 
1. When AMV > PF = County 

receives 60% of Net Diff. 
between PF and AMV

2. When AMV < PF = New PF 
assessed calculated as Net 
Diff. between PF and AMV

 

MRF A 
(low fee, high revenue share)

Processing Fee (PF): $85/ton
Revenue Share to County: 98% 
AMV Floor? Yes, $50/ton
MRF Pays Residual Disposal 
Fee? No
Conditions: 
1. When AMV > PF = County 

receives 98% of Net Diff. 
between PF and AMV

2. When AMV < PF = New PF 
assessed calculated as Net 
Diff. between PF and AMV 
BUT if greater than the 
floor value then the max PF 
will be $35/ton  

 



 Cost Impacts for the Southeast:
 Diversion rate= 22%
 Recycling rate= 18%
 Contamination rate= 20%
 Participation rate= 68%
 Generation rate=3.10 lbs/person-day
 Assume using composition data 
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Modeling Costs
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2021

2020

Value of the Bin

Note: 
Negative value

$0.57 per bin

$0.18 per bin
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Local Gov. Costs
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Added Cost to 
Recycle = +$16

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%



37

$94 $101 $97 

$49 $48 

$26 

$34 

$31 

$48 
$62 

$56 

$(8) $(30)

 $(50)

 $-

 $50

 $100

 $150

 $200

 $250

 $300

With Recycling Without Recycling Targeted Recycling

Co
st

 to
 L

oc
al

 G
ov

. (
$/

Ho
us

eh
ol

d-
Ye

ar
)

 Garbage Collection  Recycling Collection  WTE Disposal

 Landfill Disposal  MRF Processing  Revenue

Assumes MRF A Contract 

$214 $197 $202

18% RR 9% RR0% RR

Local Gov. Costs

Assumes 2021 Market Note: Recycling 
Education Costs 
Not Assessed 



38

$94 $101 $97 

$49 $48 

$26 

$34 

$31 

$48 
$62 

$56 
$31 

$(11)

 $(50)

 $-

 $50

 $100

 $150

 $200

 $250

 $300

With Recycling Without Recycling Targeted Recycling

Co
st

 to
 L

oc
al

 G
ov

. (
$/

Ho
us

eh
ol

d-
Ye

ar
)

 Garbage Collection  Recycling Collection  WTE Disposal

 Landfill Disposal  MRF Processing  Revenue

$248 $197 $233

Assumes MRF B Contract 

Local Gov. Costs

Assumes 2021 Market

Added Cost to 
Recycle = +$51



39

$231 

$197 
$227 

$278 

$197 

$241 

 $-

 $50

 $100

 $150

 $200

 $250

 $300

With Recycling Without Recycling Targeted Recycling

N
et

 C
os

t t
o 

Lo
ca

l G
ov

. (
$/

Ho
us

eh
ol

d-
Ye

ar
)

MRF A MRF B

Added Cost to Recycle 
= +$33 to +$80

Assumes 2020 Market

Local Gov. Costs



40

2020

Value of the Bin

$0.18 per bin
$0.43 per bin

2021

$0.57 per bin
$0.91 per bin

Targeted Recycling Approach



Next Steps: GHG Emissions Footprint
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Learn More!
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https://www.nature.com/art
icles/s41893-023-01122-8 

https://www.nature.com/articles/s41893-023-01122-8
https://www.nature.com/articles/s41893-023-01122-8
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https://link.springer.com/bo
ok/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
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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Project Website: https://sites.google.com/view/anshassipolyhc/home?authuser=1 

Project Website 

https://sites.google.com/view/anshassipolyhc/home?authuser=1
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