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Foreword
In this report we look at the vast flow of food treated as waste — both domestically and 
globally. It is a staggering amount. Thirty to forty percent of all the food that is pro-
duced in this country goes to waste, costing about $220 billion each year, burdening 
our landfills and generating potent methane biogases that worsen climate change.

In 2015, the UN and the US embraced the ambitious goal of cutting food waste in half 
by 2030 by collecting and redistributing edible foods. However, we see a true goal of 
erasing food waste altogether. Hence, the name of this report: Food Waste Erased. 
That means taking the other 50 percent - the inedible portion of food waste – and 
putting it to use. The methane biogas emitted by all decomposing organics can be 
converted into a clean, low-carbon gaseous fuel that can be used in all the ways we 
use fossil natural gas today. The residual material (termed “digestate”) can be turned 
into a variety of valuable soil amendments. 

Among the various sources of methane, decomposing food and other types of organic 
waste are major generators of this powerful and “short-lived” climate pollutant that 
accounts for half of the net rise in global average temperatures since the pre-indus-
trial era.1 Recognizing that tackling climate change requires taking steps to immedi-
ately slash global methane emissions, the US and the European Union, ahead of the 
2021 COP26 climate conference in Glasgow, Scotland, invited countries to support a 
Global Methane Pledge. The agreement allows countries to take voluntary actions, 
including sustainably managing their food waste, to slash methane emissions at least 
30 percent from 2020 levels by 2030.

This report looks at the scope of food waste in the US and globally but it then focuses 
on how we are seeking to make the best and fullest use of food produced here domes-
tically. We look at companies and major non-profit organizations seeking to collect 
and redeploy edible foods.  In the first edition (2017) of this report, we identified seven 
companies leading the pack in food re-deployment initiatives. And while none have 
reached their original ambitious goals, all have made significant advances. We also 
identified 17 NGOs and federal agencies with important resources for communities.

More and more municipal and state governments are now supporting food waste re-
duction. In 2017, eight cities and four states had implemented organic waste recycling 
policies – to varying degrees of success – to prevent food from ending up in landfills or 
incinerators. By 2021 there were eight states and more than a dozen cities with food 
scrap recycling or landfill diversion programs.

Even if we ultimately reach the 50 percent food re-distribution goal, there will always 
be that large stream of inedible food. The question is: what to do with it? 

It has become clear – over the last decade especially – that no food “waste” is a waste 
at all but is a valuable resource that can be put to good use. In aerobic systems (with 
air), food waste can be converted into compost for use in growing more food.  In “an-
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aerobic” (airless) systems that deprive it of oxygen, food waste can be broken down 
into compost or other fertilizers, while the methane-rich biogases emitted as organ-
ics decompose can be captured and refined into “renewable natural gas” (RNG) for use 
in heating, generating electricity or powering vehicles.  Such operations are springing 
up across the country. 

In 2017, there were 60 RNG projects producing fuel to replace an estimated 231 million 
gallons of diesel in heavy-duty transportation. By 2021, there were 230 RNG projects 
across the country – an increase of 383 percent.  However, since 2017 the number of 
operational anaerobic digesters built to process food waste has only grown from 6 to 
13.  The vast majority of new projects have been built at dairy and hog farms to process 
animal manure. So there are miles to go. Every city in the US could be operating a food 
waste digester or sending its food wastes to facilities operated by commercial entities. 

While RNG can be used in all the ways geologic natural gas is used, its use as a trans-
portation fuel for heavy-duty vehicles – displacing high-carbon diesel fuel – can do 
most to both reduce GHG emissions and improve air quality for urban dwellers. 

As explained on page 18, using food wastes and manures as the feedstocks for fuel pro-
duction in digesters results in a fuel that is net-carbon-negative, since more green-
house gases are captured in producing the fuel than are ever emitted by the vehicles 
burning it. Moreover, when burned, RNG only releases carbon that was already in cir-
culation in the atmosphere whereas fossil natural gas releases new carbon that oth-
erwise would have remained locked underground. RNG as a transportation fuel is a big 
net gain for the climate, and it’s economical. So it’s not surprising that it’s growing fast. 

Government has an important role to play. Many states have mandated separate col-
lection and landfill diversion of food waste over the past decade, perhaps assuming 
that a mandate alone would be enough to encourage the build-out of anaerobic di-
gestion infrastructure. California, which offers a suite of policies, programs and fund-
ing in support of its landfill diversion mandate, has seen the greatest success in the 
buildout of dedicated food waste recycling infrastructure. The US EPA’s Renewable 
Fuel Standard and state-level Low Carbon Fuel Standards have provided by far the 
strongest financial incentives to build anaerobic digestion capacity and produce RNG. 

All in all, there’s a wide range of strategies available today that could transform food 
waste into food and sustainable energy. They involve both eliminating edible food 
from the waste stream on the demand side, and recognizing the value of inedible food 
by using it optimally on the “supply” side. This report gives a current overview of both 
sides. We hope Food Waste Erased will have value for political, business, and environ-
mental leaders, encouraging them to tackle the food waste challenge by putting all 
these strategies to work.

Joanna D. Underwood  
Founder, Energy Vision
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Food Waste: A Multilayered Issue

The US and Global Challenge
 
Food production is huge business in the United 
States. There are more than 2.2 million farms across 
the country, covering 922 million acres — a land area 
nine times the size of California. Approximately 23 
percent of the food produced on this land is des-
tined for export; the rest – 180 million tons of pro-
duce a year – is grown for domestic consumption. 
But what happens to much of that food is senseless 
and tragic. 

Americans now throw away almost as much food as 
they eat.  A staggering 30-40 percent of food pro-
duced in the US goes to waste, costing us about 
$220 billion each year, according to the US Depart-
ment of Agriculture (USDA).

In 2019, 35 percent - or 80 million tons - of the 229 
million tons of food available in the US went unsold 
or uneaten. Some of that food gets redistributed 
or recycled, but the majority, about 54 million tons, 
goes to landfill, incineration, down our sinks, or on 
farm fields where they rot.2 The chart on the right, 
produced by the non-profit ReFED, shows the break-
down of where food produced in the US ends up.

Breakdown of where the 229 Million Tons of Food 
produced in the US goes

Eaten Food
(Exc. donations)
148M Tons

Donated Food
3M Tons

Recycled Food
23M Tons

Food Waste
54M Tons229M

Tons of Food
in U.S.

Source: ReFED  

The food waste problem is especially acute in the 
U.S., but we are not alone. A third of global food pro-
duction goes uneaten, and global food loss and waste 
account for $940 billion/year in economic losses, as 
well as 8 percent of greenhouse gas emissions. The 
UN Sustainable Development Goals (SDGs) call for all 
nations to halve their food waste by 2030. 
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Impacts of wasting the World’s Foods

Food Insecurity

Food insecurity is a major impact of our food waste. 
More than seven billion people now share this small 
planet. Of these, 795 million – one person out of 
every nine – live in a state of food insecurity. This 
means,  according to the latest edition of the UN 
Hunger Report, that they cannot always meet their 
basic food needs3. With the world’s population slat-
ed to rise to nine billion by 2035, global food demand 
will grow by 35%. How we provide adequate food has 
emerged as one of the greatest challenges the glob-
al community faces. 

Even the United States, a nation endowed with rich 
natural resources and bountiful agriculture, has not 
been immune from the “food insecurity” challenge. 
Of the 795 million suffering from food insecurity, 
nearly 50 million live in the United States4. Reducing 
edible food waste by 40% and distributing that food 
effectively would provide enough to feed them all5.

Yet the shocking fact is that every year, consumers 
in North America and Europe waste almost as much 
food as the entire net food production of sub-Saha-
ran Africa (230 million tons)6.

Discarded Fruits and Vegetables (Source: United Nations 
Food and Agriculture Organization (UN FAO))

Hunger stands as one of the most critical devel-
opment challenges for countries around the world 
– despite more than enough food being produced 
globally. And the vast amount of food loss and waste 
raises other serious economic and climate change 
concerns.

The following chart provides an important perspec-
tive on the food waste challenge. It summarizes food 
loss and waste globally by source.

Where Food is Lost and Wasted
(as a percentage of global food production)

Household
11%

Retail/
Foodservice

7%

En Route to 
Retail Market

14%

On Farm/
At Slaughter

8%

Amount
Consumed

60%

Sources: FAO, UNEP, WWF

The High Cost of Food Waste 

Squandered food is a waste of a vital nutritional re-
source but also of an economic resource, with a high 
price being paid by individual families and countries 
alike. Food loss and waste globally, according to the 
FAO, costs the world $2.6 trillion every year. This in-
cludes approximately $750 billion in direct economic 
costs, $700 billion in environmental costs, and $900 
billion in social costs7. In the United States alone, 
around 40 percent of food produced (approximately 
63 million tons) goes to waste at a cost of $165 billion, 
or close to $600 per average family of four every year8. 
 
Food waste also has an impact on companies’ bot-
tom lines. The purchase, transport, handling, prepa-
ration, and disposal of food that never gets eaten 
costs food-based businesses like restaurants, gro-
cery stores, and food manufacturers approximately 
$57 billion per year9. 

Accelerating Climate Change 

Food waste, whether left lying on farm fields or being 
thrown into landfills, is now recognized as a growing 
contributor to climate change, since decomposing 
organic matter emits methane, a potent greenhouse 
gas. Globally, food loss and waste (all food that is 



FOOD WASTE ERASED5

produced but never consumed) accounts for nearly 
8 percent of overall greenhouse gas emissions; if 
it were a country, food loss and waste would be the 
third-largest greenhouse gas emitter behind China 
and the United States10. The methane generated as 
food waste breaks down is 84-86 times more potent 
than CO2 in climate warming over a 20-year time-
frame.11.  And every ton of food waste results in ap-
proximately 3.8 tons of GHG emissions12. 

Total Greenhouse Gas Emissions
by Country vs. Food Waste
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The carbon footprint associated with food waste and 
loss is estimated to be approximately 3.3 billion tons 
of CO2 equivalent released into the atmosphere an-
nually13. Consequently, there are huge benefits to be 
gained by reducing the amount of wasted food. In the 
US in 2018, more food reached landfills and combus-
tion facilities than any other single material in our 
solid waste stream at 24 percent.14 Overall, landfills 
generate 15 percent of US methane emissions, the 
third-largest source. That’s the equivalent of emis-
sions from more than 21.6 million vehicles driven for 
one year, or the energy use emissions from nearly 12 
million homes.15 

Looking for Answers

A 2015 Global Commitment: Reducing Food 
Waste 50% by 2030

To combat all of the challenges posed by food 
waste, the UN has set a global target under its SDGs 

of halving food loss and waste by 203016. Fortu-
nately, along with recognition of the many dimen-
sions of the food waste problem, there are strat-
egies and technologies available for addressing 
it. With political will and local action, great prog-
ress can be made in addressing the health, eco-
nomic and environmental impacts of wasted food.  
 
In accordance with the 2015 Paris Climate Agree-
ment, 191 countries have committed to investing 
in cleaner forms of energy and promoting energy 
efficiency and zero-emission transportation, in an 
effort to keep global warming under two degrees 
Celsius above pre-industrial levels. As highlighted 
below, tackling food waste is one such strategy to 
significantly cut emissions. Such efforts are not just 
environmentally sound; according to a recent Inter-
national Renewable Energy Agency (IREA) report, 
climate change mitigation strategies represent a 
potential $19 trillion boost to the global economy 
over the next three decades.17,18

Climate Change Mitigation Potential
of 50% Food Waste Reduction (2011 vs. 2030)
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The US: Alignment with the UN Food Waste 
Goal

On September 16, 2015, the US Environmental Pro-
tection Agency (EPA) and the US Department of Ag-
riculture (USDA) jointly set a national goal of reduc-
ing food waste in the US 50% by 2030.19 So its goal 
today is in sync with the UN goal. 
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The US Food Recovery Hierarchy 

The EPA also established its “Food Recovery Hier-
archy,” prioritizing food waste reduction, recovery, 
redistribution, and recycling measures that the var-
ious segments of the food supply chain could use to 
help achieve this ambitious goal.

Food Recovery Hierarchy (Source: U.S. EPA)

• Source Reduction – Businesses and indi-
viduals should buy only what is needed, and 
carefully store and use leftovers.

• Feed Hungry People – Donating unspoiled, 
edible food to people in need is a great way 
to prevent food from being landfilled while 
simultaneously combating hunger. Food 
banks and local community groups likely 
provide this option in your area. Anyone can 
be a donor – from wholesalers, to farmers, 
to civic groups, student groups, or regular 
individuals who organize food drives. Some 
foodbanks even pick up food donations free 
of charge, which helps avoid storage and 
disposal costs. 

• Feed Animals – With proper and safe han-
dling, food scraps can be fed to animals, 
saving farmers and companies money. 
Companies can also donate extra food to 
zoos or producers of animal or pet food. 

The EPA recommends contacting your local 
solid waste, county agricultural extension 
office or public health agency for more 
information. 

• Industrial Uses – Food that cannot be re-
covered or redistributed for consumption 
can be collected separately by municipali-
ties and taken to facilities known as “anaer-
obic digesters,” tanks specifically designed 
to handle the organic portion of municipal 
solid waste. In these tanks, microorganisms 
break down organic materials, such as food 
scraps, manure, and sewage sludge in the 
absence of oxygen. The biogases emitted 
by decomposing organics can be captured 
and utilized for power generation, cooking/
heating, or fueling vehicles. The remaining 
biosolids are used to generate nutrient-rich 
soil amendments (see graphic on page 17).

• Composting – Inedible food, as well as 
yard/green waste, can be composted. 
Composting these materials creates a 
product that can be used to help enhance 
soils, boost crop yields, and improve water 
quality. Composting, like anaerobic di-
gestion, significantly reduces greenhouse 
gas emissions associated with landfills or 
incinerators, but unlike anaerobic diges-
tion, composting is a process that yields no 
renewable energy.

• Landfilling or Incineration – The least 
preferred waste management strategies 
are, unfortunately, the most commonly 
used at present. While some energy or 
material recovery can occur, the inherent 
nutrient value of food and other organics is 
lost when landfilled or incinerated, and the 
greenhouse gas emissions are significant. 

A New 2021 Global and US Goal: Cutting 
Methane 30% by 2030

In 2021, the Intergovernmental Panel on Climate 
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Change, recognized the immediate danger methane 
emissions posed to achieving global climate goals, 
this greenhouse gas being 84 times as potent a cli-
mate warmer as CO2 over a twenty year timeline. 
Failure to reach this goal would mean certain run-
away climate change. So at the COP26 climate sum-
mit in Glasgow, an ambitious goal of cutting meth-
ane emissions by 30 percent within the decade was 
set. The US and UN together called for a pledge to 
meet this goal, and 110 countries signed on to it. 

A Focus on US Programs 
According to the US Department of Agriculture, the 
millions of tons of food wasted and lost are respon-
sible for 170 million metric tons of carbon dioxide 
equivalent GHG emissions (excluding landfill emis-
sions) – equal to the annual CO2 emissions of 42 
coal-fired power plants.20 Food waste reduction has 
emerged as an essential strategy for achieving the 
US methane reduction goal. 

States are responsible for designing their own pro-
grams. The emphasis of the federal government 
and states has been on reducing methane emis-
sions from the oil and gas industry even though it 
accounts for less than one-third of US methane 
emissions. The majority comes from agriculture and 
organic waste, including our vast livestock opera-
tions, wastewater treatment plants, and food waste 
decomposing in landfills and on farm fields.21

While plugging up the millions of methane leaks 
from oil and gas operations and pipelines is critical-
ly important, reducing food waste by redistributing 
edible foods and processing inedible food wastes 
and other organics in anaerobic digesters is a way to 
make immediate large reductions in methane while 
also creating economic opportunity in the form of 
investments and jobs associated with the buildout 
and operation of anaerobic digestion infrastructure.

Corporate Edible Food Waste Reduction 
Initiatives

To combat food waste, feed hungry people, and re-
duce costs, many businesses are now implementing 
various measures in alignment with the EPA’s Food 
Waste Hierarchy. In 2017, Energy Vision identified 
seven companies with ambitious food waste reduc-

tion programs. While none that we could identify 
met their initial targets, they have all made signifi-
cant progress. Here are the examples, which should 
inspire replication. The following references are 
merely an examination of the companies’ food waste 
reduction efforts using data from the companies 
themselves.

IKEA: In December 2016, furniture retailer IKEA 
launched its Food is Precious initiative that aimed to 
slash the company’s food waste by 50 percent (base-
line FY17) by 202022 to save money and to reduce its 
environmental footprint. In 2017, over 20 percent of 
Ikea’s almost 400 stores implemented the measure, 
which had eliminated more than 173,000 pounds of 
food waste and saved $980,000.23 The company was 
also recognized as a member of Champions 12.3, the 
global coalition for food waste hosted by the World 
Resources Institute. 

Despite significant progress, IKEA didn’t reach its 
2020 goal and had to revise its plan, aiming to ful-
ly achieve that 50% reduction in food waste goal by 
the end of 2022. Food waste solutions were imple-
mented in more than 86% of all IKEA stores globally 
by 2021 (versus 60% in 2020), resulting in a waste re-
duction of 46% compared to baseline (32% in 2020 
compared to baseline). This progress was achieved 
primarily through  the use of a smart scale to pro-
vide better data: a tool to measure the production 
of  food  waste  in IKEA restaurants, bistros, and 
Swedish Food Markets around the world.

Abertsons Companies:  Albertsons Companies (ac-
quired by Safeway in 2011) began their ‘Fresh Rescue’ 
program in 2004, making them the first grocer to 
donate food. The program is now in place at all 354 
Albertsons, Vons and Pavilions stores in Southern 
California so that excess perishable and non-per-
ishable food is distributed throughout a network of 
major food bank partners.24

Since then, Albertsons Companies began compost-
ing organic materials and, in some places, utilizes 
anaerobic digestion to convert them into energy. In 
the Pacific Northwest, the company sends its food 
waste to a biodigester that creates biogas and soil 
nutrients for a local organic farm. The biogas is con-
verted to electricity and used to power the onsite 
plant that packages fruit grown using a soil amend-
ment made from organic waste. The organic crops 
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are then sold in their stores, completing the circular 
economy of food.25 

The Pacific Coast Food Waste Commitment vol-
untary agreement builds upon existing food waste 
reduction platforms and commitments – including 
United Nations’ Sustainable Development Goal 12.3. 
In 2020, as part of that commitment, Albertsons 
Companies announced that it has started working 
together with retailers and local and state govern-
ments to reduce food waste in the Pacific Coast re-
gion by 50% by 2030.26 

Blue Apron:  Blue Apron, the US-based meal deliv-
ery service, provides customers with pre-portioned 
ingredients for specific recipes. This strategy was 
estimated, at the time of this report’s initial pub-
lication, to reduce consumer food waste by nearly 
70% and grocery level waste by 50%.27 Blue Apron 
has since commissioned the nonprofit group Busi-
ness for Social Responsibility to assess how much 
food waste is diverted from landfills as a result of its 
meal kits and it found that 62% less food was wasted 
at Blue Apron’s food preparation facility and by con-
sumers than the same meals cooked with grocery 
store ingredients.28 

In 2021, Blue Apron announced it was going beyond 
food waste reduction by planning to achieve 100% 
recyclable, reusable or compostable meal kit pack-
aging by 2025.29 

Kroger: Major American retailer Kroger donated 56 
million pounds of fresh food to local food banks in 
2015. This was done working in tandem with its inter-
nal food safety experts30. In 2019, Kroger announced 
that it had reduced its supermarket food waste foot-
print – the overall food waste it produced – by 9% in 
2018, creating measurable improvements in its retail 
operations and more environmentally-conscious as-
sociates.31 

In 2020, Kroger announced a new goal to elimi-
nate hunger in their communities and food waste 
generated by the company by 2025 in all of their 
stores across the country. Kroger’s previous goal 
was to become a zero-waste company by 2025.32 

General Mills: General Mills donated nearly $50 mil-
lion worth of food worldwide in 2015.33 The company 
has also set ambitious goals of cutting food waste 

in their operations in half by 2030, achieving zero 
waste to landfills at all owned production facilities 
by 2025, and engaging farmers across 20 U.S. states 
in food donation platforms by 2025.34 In response 
to the need for both food donations and volunteers 
stemming from the COVID-19 pandemic, General 
Mills donate $5 million worth of product to Feeding 
America to distribute within its network of 200 food 
banks.35  In 2021, the company gave a total $58 mil-
lion in food donations.36 

Baldor Specialty Foods: Baldor Specialty Foods do-
nates fresh produce, sells trimmings, and diverts 
unusable fruits and vegetables for animal feed37. It 
also keeps food scraps — which they call “sparcs”, or 
scraps spelled backwards — out of landfills through 
off-site composting and anaerobic digestion. Baldor 
also dehydrates its clean food scraps so that they 
can be resold for use in soups and other cooking 
applications, creating a new revenue stream by re-
ducing waste. Baldor also sells 900-pound bins of 
mixed produce scraps to pig and poultry farms near 
its facilities.38 In 2018, 190,000 pounds of food that 
would otherwise have been wasted was recaptured, 
and Baldor set a goal of moving 1 million pounds of 
produce in 2019. So far, however, Baldor has saved 
22 million pounds of food from landfills, perpetuat-
ing the circle economy.39

Stop & Shop: In 2016, Stop & Shop in Massachusetts 
installed a 95-ton-per-day anaerobic digester that 
uses inedible food to generate up to 40 percent of 
the energy needed for the 1.1 million-square-foot 
distribution center where it’s located.40 The anaero-
bic digester system is still operational today.

Additionally, in 2016, Stop & Shop announced the 
rollout of a digital marketplace that strives to elim-
inate food waste at the retail level by connecting 
consumers with discounted food nearing its “best 
by” date. To date, the marketplace, called Flashfood, 
has diverted 30 million pounds of food from ending 
up in landfills throughout the U.S. and Canada. The 
marketplace has also saved shoppers almost $90 
million aggregate on their grocery bills.41

The US EPA: The US EPA has also documented 
several success stories of corporations, academic 
institutions, and municipal facilities that have suc-
cessfully, reduced, redistributed, recycled or com-
posted food waste in keeping with its food recovery 
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hierarchy.42

Economic Benefits of Food Waste 
Reduction & Redistribution

Business Incentives – In addition to the corporate 
social responsibility goals of businesses to imple-
ment sustainable practices, there is a clear finan-
cial incentive for reducing food waste. According 
to research by the World Resources Institute, for 
every $1 spent by a company to reduce food waste 
and loss, they recoup $14 in net economic ben-
efit. From an analysis of more than 1,200 busi-
ness sites across 17 countries and more than 700 
multi-sectoral companies, 99% of the business 
sites received a positive return on their invest-
ment. Additional benefits to companies include re-
ducing the need to buy food; increasing the share 
of purchased food that is then sold to consumers; 
and decreasing food-waste management costs.43 
 
The New York Example – In New York State, some 
3.9 million tons of food waste is generated annual-
ly from residential, commercial, and public sector 
sources. Only 3 percent of this material is current-
ly diverted from landfills or combustion facilities; 
as a result, large environmental and economic 
costs are incurred. But according to a study by 
the New York Energy Research and Development 
Authority (NYSERDA), if the 1,700 largest genera-
tors of food waste in the state redistributed edi-
ble food or sent food scraps to organic recycling 
centers (composting or anaerobic digesters), it 
would create a net benefit of $22 million annual-
ly in the State. Doing so would also lead to signifi-
cant reductions in greenhouse gas emissions.44  
 
In 2019, New York passed landmark legislation called 
the Climate Leadership and Community Protection 
Act (CLCPA), which set the most ambitious climate 
goals in the country, including an 85 percent re-
duction in statewide greenhouse gas emissions by 
2050. The CLCPA also requires that the State begin 
measuring all greenhouse gases (GHGs) on a 20-year 
timeline (rather than 100 years). In December 2021, 
New York released its updated greenhouse gas in-
ventory using the 20-year metrics. Because meth-
ane is 84-times more potent as a climate warmer 
than carbon dioxide over 20 years, methane emis-
sions now account for 35 percent of total GHGs in 
New York. Landfill methane accounts for nearly half 

of these emissions, or a whopping 16 percent of all 
GHGs in the state, further highlighting the need to 
divert food scraps and other organic waste to higher 
and better uses like composting and anaerobic di-
gestion.

Inedible Food Waste: A Renewable 
Resource

While food waste reduction and redistribution are 
the highest priorities, so that food is consumed by 
people, first and foremost, followed by animals, food 
that cannot be safely or cost-effectively consumed 
is, nonetheless, a valuable resource. 

The millions of tons of food and other organic waste 
already decomposing in landfills represent a major 
climate liability when the methane biogases they 
emit are allowed to escape into the atmosphere. But 
if captured and utilized, those biogases represent a 
huge renewable energy resource; this is now hap-
pening with nearly half of large American landfills 
practicing gas capture, a positive development.  

However, were inedible food and other organic 
wastes kept out of the landfills that would be far 
preferable. Were they collected separately and pro-
cessed in anaerobic digesters, they could produce 
not one but two valuable products: a clean fuel from 
the methane biogases called renewable natural gas 
or RNG, and nutrient-rich soil amendments and 
compost from the residual material that remains af-
ter digestion. These products have great economic, 
environmental, and energy security benefits.

The Growth of a New Industry

In recent years, a burgeoning industry has emerged 
to build out anaerobic digester infrastructure that 
is capturing waste-based methane from the vast 
amount of food and other organic materials we gen-
erate — from agricultural operations, wastewater 
treatment plants and food processing facilities. At 
many of these facilities the biogases are refined – by 
removing moisture, CO2, siloxanes and other impu-
rities – into a renewable and low- or negative-carbon 
source of energy and fuel in the form renewable nat-
ural gas (RNG). 

RNG is nearly identical to and fully interchangeable 
with geologic natural gas, as it is made up of four 
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hydrogen atoms and one carbon atom (CH4). RNG 
is clean-burning, can be distributed via the same 
pipeline network as geologic gas, and can be used 
to generate electricity, heat or cool homes and busi-
nesses, and power heavy-duty vehicles, including 
trucks and buses, trains, marine vessels and even 
airplanes. 

RNG is not a fossil fuel. Its production requires no 
drilling, and it is the lowest carbon fuel available 
today. When the feedstocks for its production are 
food wastes or agricultural manures, it can be what 
is called “net carbon negative”. For example, the 
amount of greenhouse gases captured (as methane) 
to produce the fuel is greater than the greenhouse 
gases (as CO2) emitted by buses or trucks burning 
this fuel.  Put another way, RNG, when burned, only 
releases carbon that was already in circulation (i.e. 
in the carbon cycle) whereas fossil natural gas re-
leases carbon that otherwise would have remained 
locked underground. Hence RNG, due in large part 
to its lifecycle greenhouse gas profile, is the lowest 
carbon fuel commercially available today.45 

The RNG industry has grown rapidly in just the last 
decade, with more than 230 RNG production facil-
ities now operating (up 383 percent from 2016), 108 
projects  under construction, and at least 80 proj-
ects in various stages of planning. The 230 opera-
tional projects can produce enough fuel (were it all 

used in transportation) to displace nearly 574 million 
gallons of diesel fuel – enough to power 63,800 re-
fuse trucks per year (35 percent of the refuse trucks 
in the US). That represents a 380 percent increase 
in production capacity since 2016. And with 188 new 
RNG projects under construction or being planned, 
rapid capacity growth should continue in the years 
ahead. The table below shows the breakdown of RNG 
facilities (by feedstock) since 2017.

Operational RNG Projects by Feedstock
2017-2021
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billion, a significant portion of which has been de-
ployed since 2016. Independent economic analyses 
have estimated that the industry has also created 
nearly 50,000 jobs – direct and indirect – associ-
ated with the construction and operation of RNG 
facilities, manufacture of equipment, and related 
ancillary services. On a per-project basis, average 
investment in RNG infrastructure ranges from $16-
50 million, with total employment multiplier of ap-
proximately 12 jobs per million dollars invested. 

Environmental/Climate Benefits of Waste-
Based Fuel

Some 38 billion gallons of diesel fuel is consumed 
annually by the 10 million trucks and buses in the 
US. That’s almost a quarter of all on-road fuel made 
from crude oil, which costs the US $500 million a day 
at current diesel prices. Using proven, commercial 
anaerobic digestion technology, food and other or-
ganic waste that is unsuitable for human or animal 
consumption could produce enough ultra-low-car-
bon RNG fuel to displace more than 10 billion gallons 
– over 25 percent – of diesel fuel annually. 

RNG’s carbon footprint, measured over the “life cy-
cle” of the fuel’s production, transport and use, is 
the lowest of any vehicle fuel currently commer-
cially available. Its use as a vehicle fuel represents 
a greater than 100 percent reduction in GHG emis-
sions compared to diesel vehicles when produced 
via anaerobic digestion of food and green (yard) 
waste, and a reduction of as much as 300 percent 
or more when made from dairy manure. Moreover, it 
is the only “carbon negative” fuel commercially avail-
able on the market today.

What Individuals can do

Since households contribute 43 percent of all food 
waste – some 27 million tons a year, the largest part 
of the food waste stream – it is important that they 
take steps to be part of the solution.

Buy Only What is Needed: Planning and prepping 
meals for the day or week is one important source 
reduction strategy. By buying no more food than 
is needed for a given time frame, the food is much 
more likely to stay fresh and be eaten, thus reducing 
food waste.

A small basket of Groceries 
(Source: Leonie Wise/Unsplash)

Buy ‘Ugly’ Fruits and Vegetables:  Some fruits and 
vegetables never make it to grocery shelves because 
they aren’t aesthetically pleasing, even though they 
are perfectly good to consume. Luckily, they can be 
found and purchased at farmers’ markets and some 
supermarkets rather than being thrown away.

Blemished or “ugly” Fruit  
(Source: Sergey Zolkin/Unsplash)

Redistribute Food that is not Needed: Instead of 
throwing away excess wholesome food or leav-
ing canned foods on shelves, become part of 
a food share program or donate the excess to 
a foodbank. This helps divert food waste from 
landfills and feed those who are food insecure. 
To find or contact your local food bank, visit:  
feedingamerica.org/find-your-local-foodbank 

Contact Local Leaders: Tell your Mayor or munici-
pal officials that you are concerned about the issue 
of food waste and would like to see food redistribu-
tion systems set up (if they don’t exist already) from 
restaurants, businesses, and government cafete-
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rias. The USDA’s Food Waste Resources is a good 
place to start. In addition, let your local leaders 
know that towns and cities in the US are now col-
lecting food waste (and organics from local factories 
or farms) separately, putting them in tanks called 
“anaerobic digesters” and making two valuable 
products (see graphic on p. 10): clean, carbon-free 
energy/fuel, and nutrient-rich compost from the 
biosolids that remain after digestion. To explore this 
option in your area, contact Energy Vision, or visit:  
energy-vision.org.

Encourage Student-led Initiatives: students, teach-
ers, staff members, or administrators can propose 
the launch of a student-led initiative to quantify the 
organic wastes generated on campus. Encourage 

the development of strategies for collecting this 
waste separately, so these materials can be con-
tributed to a local organics recycling program, or 
explore processing them into fuel and compost in 
“micro-digesters” on-site. Energy Vision has guided 
such an initiative at Hunter College in NYC, and stu-
dents there have found through their “Food Waste 
Erased” campaign that more than a quarter-ton of 
food waste is generated on campus every week.

Invest: Identify organizations working on food waste 
reduction issues and contribute your time and mon-
ey to advance the important work they continue to 
do. From schools to community gardens, there are 
many groups working to combat the food waste 
challenge. Now you can too!

Energy Vision’s ‘Food Waste Erased’ Initiative at Hunter College, NYC (2016)

Five Students with Kyle Jeremiah, Project Coordinator 
and Joanna Underwood, EV Chair measuring cafeteria 

food waste (Source: Energy Vision)

EV President Matt Tomich speaking to students in 2018 
about the food waste challenge at the Bronx Center for 

Science and Mathematics in NYC



FOOD WASTE ERASED13

Food Waste Resources
To continue exploring the topic of food waste, here are some useful agency and 
non-profit resources: 

Energy Vision – is a nonprofit environmental organization that researches, analyzes 
and promotes the technologies and strategies required to transition toward a sus-
tainable, low-carbon energy and transportation future. Food and other organic waste 
are just one of several areas of interest for Energy Vision, as organic waste is the di-
rect link to a more sustainable energy future.

Feeding America – The Feeding America network is the nation’s largest domestic 
hunger-relief organization. They work to get nourishing food — from farmers, manu-
facturers, and retailers — to people in need.

Food and Agricultural Organization – is a United Nations agency that 
leads international efforts to defeat hunger. Their website has a compre-
hensive list of key facts and publications related to food waste and loss. 
 
Food Cowboy – uses mobile technology to connect for-profit food distributors who 
have large amounts of rejected fresh food — which typically ends up in the trash — 
with charities and food banks that desperately need that food.

Food Forward – In 2015, the non-profit Food Forward recovered 8.8 million pounds of 
produce and diverted it to 300 hunger relief agencies across Southern California.46 
The organization claims to have diverted more than 175,000 pounds (or 87.5 tons) 
of produce and donated to people experiencing food insecurity since 2009. That is 
the equivalent of more than 49,000 metric tons of carbon dioxide prevented, or over 
140,000 cars taken off the road for a year.47 

In 2021, Food Forward partnered with Seeds of Hope, a ministry of the Episcopal Di-
ocese of Los Angeles to connect fresh fruits and vegetables that may otherwise be 
wasted to communities experiencing food insecurity. The joint project seeks to in-
crease Food Forward’s capacity to recover more food, and for Seeds of Hope to ex-
pand its infrastructure for storage and distribution. The project is being funded by a 
grant from the California Department of Resources Recycling and Recovery.48

Food Waste Reduction Alliance – is a cross-industry initiative that includes more than 
30 manufacturing, retailing and food service companies, along with expert partners 
from the anti-hunger community and waste management sector. The group seeks to 
address the root causes of food waste within their operations and secure pathways to 
donate or recycle unavoidable food waste.

Harvard Food Law and Policy Clinic – is a division of the Center for Health Law and 
Policy Innovation that engages a strong policy orientation as well as substantive ex-
pertise in the food system to assist a range of federal, state, and local clients around 
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the world in understanding the legal and policy regimes that apply to food production 
and sales.

Institute for Local Self-Reliance – is a nonprofit organization and advoca-
cy group that works with citizens, activists, policymakers and entrepreneurs 
to design systems, policies and enterprises that meet local or regional needs. 
 
LeanPath – is a company that develops software intended to reduce food waste by re-
cording everything that is being discarded, monitoring the composition of the waste, 
and using that data to empower organizations to make more informed purchasing/
production/portioning decisions. 

Natural Resources Defense Council – is a non-profit environmental advocacy group 
that focuses on food waste among many other issues. 

New York City Food Policy Center at Hunter College – develops intersectoral, innova-
tive and evidence-based solutions to preventing diet-related diseases and promoting 
food security in New York and other cities.

ReFED – ReFED is a collaboration of over 50 business, nonprofit, foundation, and 
government leaders. ReFED was formed in early 2015 to create The Roadmap to Re-
duce U.S. Food Waste, the first national economic study and action plan driven by a 
multi-stakeholder group committed to tackling. The organization takes a data-driven 
approach to reduce food waste at scale. It is a multi-stakeholder nonprofit, powered 
by an influential network of the nation’s leading business, nonprofit, foundation, and 
government leaders committed to reducing U.S. food waste.

US EPA – the US agency that writes and enforces regulations based on laws passed in 
Congress. They have an entire section of their website dedicated to food waste pre-
vention, reduction and diversion efforts.

US Department of Agriculture (USDA) – develops and executes federal laws related to 
farming, agriculture, forestry, and food. Be sure to check out their website for helpful 
food waste facts.

White Pony Express – serves 120,000 people each year through more than 80 part-
ner agencies. Since its inception, WPE has rescued and delivered more than 18 mil-
lion pounds of nutritious food—equal to 15 million meals—which prevented more than 
17,000 tons of CO2 emissions from entering the atmosphere.

World Wildlife Fund – combines global reach with a foundation in science, in-
volves action at every level from local to global, and ensures the delivery of inno-
vative solutions that meet the needs of both people and nature. The organiza-
tion has a new initiative dedicated to combating food waste in the hotel industry. 
 
World Resources Institute – is a global research organization that spans more than 
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60 countries. The organization seeks to turn big ideas into action at the nexus of en-
vironment, economic opportunity and human well-being.
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