
Target, Measure, Act - 
With the Aid of 
Technology

Advancing Data-Driven Solutions 
to Reduce Food Loss and Waste 



Our Mission
We’re a nonprofit working to end 

food loss and waste across the 

food system 

by advancing data-driven 

solutions to the problem.

Our Vision
We envision a sustainable, 

resilient, and inclusive food system 

that optimizes environmental 

resources, minimizes climate 

impacts, and makes the best use of 

the food we grow.

Leveraging data and 

insights to highlight supply 
chain inefficiencies and 
economic opportunities

DATA & INSIGHTS CAPITAL & INNOVATION STAKEHOLDER ENGAGEMENT

Catalyzing capital to spur 

innovation and scale 
high-impact initiatives

Mobilizing and connecting 

supporters to take 
targeted action



ReFED Insights Engine

An interactive knowledge hub for food loss and waste 
launched in 2021, the Insights Engine lets users:

1. Understand the 
Problem

2. Explore the 
Solutions

3. Find Solution 
Providers 4. Calculate Impact

Launch the Insights Engine 

   5.  Track Capital  6.  Review Policies

https://insights.refed.com/
https://insights-engine.refed.com/food-waste-monitor?view=overview&year=2019
https://insights-engine.refed.com/solution-database?dataView=total&indicator=us-dollars-profit
https://insights-engine.refed.com/solution-provider-directory?sort_by=asc%28name%29
https://insights-engine.refed.com/impact-calculator?inputs=%7B%22sector%22%3Anull%2C%22type%22%3A%22standard-mix%22%2C%22unit%22%3A%22tons%22%2C%22alternative%22%3Afalse%2C%22destinations%22%3A%5B%5D%7D
https://insights-engine.refed.org/capital-tracker
https://policyfinder.refed.org/


Food Waste Monitor
Quantifying the Problem

Solutions Database
Quantifying Solutions Potential



Food 
Donation

Animal 
Feed

Biomaterial/
Processing

Co/anaerobic 
Digestion Compost Controlled

Combustion
Land

Application Landfill Refuse/
Discards Sewer

FOOD LOSS & WASTE FROM ALL SECTORS

SURPLUS FOOD

Not 
Harvested

DEFINITION

Surplus vs Waste

What is “Surplus Food”?
All food that goes unsold or unused by a business 
or that goes uneaten at home – including food and 
inedible parts (e.g., peels, pits, bones) that are fed 
to animals, repurposed to produce other products, 
composted, or anaerobically digested. It also 
includes food that is donated.



DEFINITION

Food Recovery Hierarchy



The amount of food surplus that ReFED estimates a particular solution 
could avoid if fully implemented along with other ReFED-proposed 
solutions. It is applied only to the portions of food surplus that are 
considered addressable by that solution

The solution diversion potential is equal to the 
Addressable Surplus multiplied by the Solution 
Diversion Rate

Total Applicable Surplus (Tons)
The total amount of food surplus that a solution has the ability to 
address, regardless of what other higher priority solutions might also 
address the same bucket of food surplus.

Total Addressable Surplus (Tons)
The total amount of food surplus that a solution should feasibly address, 
according to ReFED's prescribed priority of solutions. 

ANNUAL FOOD WASTE DIVERSION POTENTIAL (TONS)
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DEFINITIONS

Diversion Potential



Food Waste Monitor
Quantifying the Problem

Solutions Database
Quantifying Solutions Potential

Estimate Tons 
Food Surplus 

by Sector

Estimate Tons 
By Cause

Apply solution 
diversion 

rates--Only to 
causes that 

apply

Estimated 
Diversion 
Potential



Food Waste Monitor



Surplus Food Numbers by Food Type



Food Waste Monitor
Quantifying the Problem

Solutions Database
Quantifying Solutions Potential

Estimate Tons 
Food Surplus 

by Sector

Estimate Tons 
By Cause

Apply solution 
diversion 

rates--Only to 
causes that 

apply

Estimated 
Diversion 
Potential



Food Waste Monitor
Quantifying the Problem

Estimate Tons 
Food Surplus 

by Sector

Total Sales by Item 
(Dollars) X

Conversion to 
Weight X Item Surplus Rate =



Retail Sales Strawberries

Retail Sales Vanilla Yogurt

Retail Sales Broccoli

Retail Sales Deli Turkey

Retail Sales 2% milk

X Conversion to Weight

Conversion to Weight

Conversion to Weight

Conversion to Weight

Conversion to Weight

X

X

X

X

X

X

X

X

X

Produce Surplus Rate

Produce Surplus Rate

Milk Surplus Rate

Deli Surplus Rate

Yogurt Surplus Rate

Retail Sales Cottage Chz Conversion to WeightX X Yogurt Surplus Rate

= Total Surplus Strawberries

= Total Surplus Broccoli

= Total Surplus 2% Milk

= Total Surplus Deli Turkey

= Total Surplus Vanilla Yogurt

= Total Surplus Cottage Cheese

+

+

+

+

+

Total Retail 
Surplus FoodTo date, we only have a surplus rate for broad 

categories. Sometimes we use proxies.



Cause Numbers



Food Waste Monitor
Quantifying the Problem

Solutions Database
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Estimate Tons 
Food Surplus 

by Sector

Estimate Tons 
By Cause

Apply solution 
diversion 

rates--Only to 
causes that 

apply

Estimated 
Diversion 
Potential



X

X

X

X

% date label concerns for retail produce =Total Surplus Strawberries

=Total Surplus Strawberries

=Total Surplus Strawberries

=Total Surplus Strawberries

% handling errors for retail produce

% spoiled  for retail produce

% equipment issues produce

Total strawberries to date label cause

Total strawberries to handling errors cause

Total strawberries to spoiled cause

Total strawberries to equipment cause

+

+

+

Total strawberries to date label cause

Total broccoli to date label cause

Total 2% milk  to date label cause

Total deli turkey to date label cause

+

Total Retail to date label cause



Destination Estimates



Surplus Food Was Responsible For…

Equivalent to driving 

84 million cars 
over the year

380 Million MTCO2e in 2021, or 



Just 7%
of food surplus 
emissions come from 
disposal (e.g. landfill 
methane emissions)

Predominant GHG Footprint Is Upstream



Surplus Food Is Responsible For…

A top source of 
methane in landfills

As much water as  
California, New 
York, and Texas 

combined 

An area the size of 

California and 
New York     
combined (EPA)



Solutions Database



Solution Diversion Potential



Annual Diversion Potential (Tons)

The annual amount of food 
surplus that ReFED estimates a 
particular solution could prevent if 
fully implemented along with 
other ReFED-proposed solutions. 
It is applied only to the portions of 
food surplus that are considered 
addressable by that solution.

Equation

Addressable Surplus * Solution 
Diversion Rate 

Key Indicators* to Evaluate
1.24M Tons

KEY INDICATORS

$6.9k

$2.49k

$4.8k

1.24M Tons

APPLICABILITY | SECTOR - CAUSE

DIVERSION RATE

APPLICABILITY | FOOD TYPE

*Note: See Appendix A for definitions 23



Net Financial Benefit
Net Financial Benefit

The financial benefit that ReFED 
estimates a particular stakeholder 
(or all stakeholders combined) 
could acquire after incurring the 
necessary costs to implement the 
solution as well as any potential 
cost savings, added revenue 
generation, etc.

Equation:

Net Financial Benefit = Gross 
Financial Cost  - Financial Benefit

Key Indicators* to Evaluate

1.24M Tons

KEY INDICATORS

$6.9k

$2.49k

$4.8k

$ 5.19B 

FINANCIAL BENEFIT ($/TON)

*Note: See Appendix A for definitions

FINANCIAL COST ($/TON)
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Food Waste Monitor
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Estimate Tons 
Food Surplus 

by Sector

Estimate Tons 
By Cause

Apply solution 
diversion 

rates--Only to 
causes that 

apply

Estimated 
Diversion 
Potential



0

0

0

0

0

0

0

0

0

0

0

Date Label Concerns

Catering Overproduction

…

Farm

Buyer Rejections

Unshipped finished prod.

…

Overproduction

...

Date label concerns

Didn’t taste good

...

Manufacturing

Residential

0Date label concerns

Retail

SECTOR-CAUSE 
APPLICABILITY

Quantifying Solution Diversion Potential (Solutions Database)

TONS SURPLUS ATTRIBUTED TO 
CAUSES OF FLW SPECIFIC TO SECTOR…

TONS SURPLUS
 BY SECTOR

Quantifying Applicable FLW (Food Waste Monitor)

1Date label concerns

Foodservice

0.1Plate Waste

1Catering Overproduction

FOOD TYPE 
APPLICABILITY

SOLUTION
DIVERSION RATE
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DIVERSION RATE

Ready to drink Beverages

Breads & Bakery

Dairy & Eggs

Dry Goods

Fresh Meat & Seafood

Produce

Frozen

Prepared Foods

1

1

1

1

1

1

1

1

34.3%

34.3%

34.3%

34.3%

34.3%

34.3%

34.3%

34.3%

DIVERSION RATE
The fraction of the applicable surplus that the solution can 
theoretically divert from “food waste” (FW) to a higher-priority 
outcome, such as prevention, recovery, animal feed, or 
composting. Diversion rates are only applied to the portions of 
FW where a solution could logically be applied, not all food.
Note: where the diversion rates were obtained from a solution 
provider directly, a 25% “discount” was applied to account for 
case studies and results typically being selected to 
demonstrate best results.



Solutions Database
Quantifying Solutions Potential

Food Waste Monitor
Quantifying the Problem

SECTOR-CAUSE 
APPLICABILITY

TONS SURPLUS ATTRIBUTED TO 
CAUSES OF FLW SPECIFIC TO SECTOR…

TONS SURPLUS
 BY SECTOR

FOOD TYPE 
APPLICABILITY

SOLUTION
DIVERSION RATE

1.24M Tons

Annual Diversion Potential (Tons): Example from Solutions Database
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Total Annual 
Solution 

Diversion 
Potential (tons)

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Note: B= billions, M= millions, k = thousands



What Our Modeled Solutions Achieve

Equivalent to taking

 24 million cars              
off the road

Would provide

16 years of water 
for New York City



-83%

Livestock 
feed/Indust
rial

Compostin
g/AD

Landill/com
bustion/Se
wer

Post-Solutions

190M
Tons 
Total

Supply 
Savings



Prevention (& Rescue) Solutions Drive Most of the Climate Benefits

Tons 
Diverted

MTCO2e 
Avoided

83%
of the GHG benefits 
can be attributed to 
prevention+rescue 
solutions while 
accounting for just 

41%
of tons diverted



There Are Many More Solutions Out There

42 Modeled 
Solutions

31 Unmodeled 
Solutions

Many Best 
Practices



Solutions Data includes prioritized solutions most relevant for your business, related impact metrics, 
and a custom directory of solution providers. 

ILLUSTRATIVE

The prioritized 
solutions can be 
ranked based on a 
number of metrics - 
net financial benefit, 
tons diverted, 
emission reduction, 
etc. 



Extending Measurement and Solutions Modeling to Commercial Waste Generators

ILLUSTRATIVE



What it all means for you

● Strategic Planning

● Domain Expertise

● Methods Expertise

● Data Sources

● Technology

● Waste Estimates vs Solutions 

Diversion



Stay Connected

@refed

refed.com
insights.refed.com


