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 By 2009-10, the amount of 
food wasted worldwide was 
2.3 billion tons, = to more 
than half of the world’s 
annual cereal crop harvest. 

 In the U.S. alone, an 
estimated 40-50% of food 
is wasted, & organic waste 
is the second greatest 
volume in landfills. 

 We need to reduce food 
spoilage & divert any 
organic waste to feed 
people & to rebuild soils.



Food waste is energy & water waste &

a reduction of food security potential

 It’s estimated that 21 percent of our 
freshwater use goes to grow food 
that is wasted.

 If all of the recommendations in the 
ReFED Roadmap could be 
implemented, we could conserve 
as much as 1.6 trillion gallons of 
water per year.

 This amount equal to 1.5 percent of 
the USA’s entire freshwater 
withdrawals – all while cutting 
carbon emissions and saving huge 
amounts of money.

 Source: ReFED network

 If half of the food waste generated 
in the U.S. were treated using 
anaerobic digestion, it would 
generate enough electricity 
to power more than 2.5 million 
homes for a year.

 If food waste were ended, the U.S. 
alone could save roughly 2 percent 
of its total energy consumption in a 
single year. 

 This equals saving 350 million 
barrels of oil, or roughly twice the 
annual energy consumption of 
Switzerland.

>

https://www.fluencecorp.com/addressing-food-waste-through-anaerobic-digestion/
https://www.refed.com/solutions?sort=water-conservation#cards


Food Waste is Unacceptable Morally in 

Communities Were Food Insecurity is High –

The People Most Likely to Be Hungry are 

Casual Workers on Farms & in Restaurants 

-sources: Nasser Yassim 101 Facts & Figures on the Syrian Refugee Crisis – AUB; www.greenprophet.com

 In Lebanon, the same areas that are 
home to the most impoverished & 
hungry Lebanese are hosting the vast 
majority of Syrian refugees. 87% of 
Syrian refugees and 67% of poorest 
Lebanese are living in the 251 most 
vulnerable cadasters of the country.

The people who bring us our 
daily bread are those most 
likely need food relief.

 In Lebanon, food assistance is one vital 
part of the humanitarian response to the 
poor in Lebanon, including refugees. In 
2016, 829,430 refugees received food 
assistance at the value of US $27 per 

person per month. At the same 
time, perhaps 40% of 
Lebanon’s waste is food that is 
dumped in 700 illegal landfills.

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjtnOaW_MLeAhUryoUKHc0MAqsQFjAAegQICBAC&url=https://website.aub.edu.lb/ifi/publications/Documents/books/20180601_101_facts_and_figures_on_syrian_refugee_crisis.pdf&usg=AOvVaw3jERPrtJOmxUUI9HvmADgw


Climate change impacts of frequency & 
severity of contamination by food-borne 
pathogens 



Sources of food wastage and sources of 
environmental impacts in the food life cycle:
The environmental footprint of food wastage is 
assessed through four different model components: 
1. carbon footprint; 
2 water footprint; 
3. land degradation impact; & 
4. potential biodiversity impact & 

effect on economy. 

Climate change is increasing the volume of 

microbially-spoiled food that then becomes 

food waste, causing ecological consequences 



Climate change affects the microbial contamination of foods, 
the volume of spoilage & waste in multiple ways that can impact 
plant, animal & health, environmental health & the economy

 Higher temperatures may favor the growth & dispersal of some 

common microbial pathogens in foods & heighten toxicity. The 

bacteria E. coli, Salmonella, and Campylobacter in particular are 

thermally sensitive, particularly on fruits, vegetables, & seafood. 

 Higher temperatures & humidity shifts may change the species/strain 

composition of microbial pathogens & generate new 

strains/ecotypes.

 Worker safety in high heat & humidity may be impaired by heat stroke 

& exhaustion, causing poor handling of food in fields & open air 

restaurants.

 Unless costly cold storage is augmented, the shelf life & safe duration 

of keeping foods on restaurant tables may be reduced .



Goal: To “catch” as many potential food 

safety problems “upstream” in the foodshed

 Healthy Diverse 
Agricultural 
Landscapes are part 
of food ecosystems 
that help to keep 
potential pathogens 
in check, & help to
filter out or reduce 
the potency of both 
biological & chemical 
contaminants  



An agroecological approach starts with the 

watershed & foodshed above fields & orchards 

with microbes may enter the food system



Because US food supply chains cross the US/Mexico border, our spoiled 

food waste placed in a landfill at the border near my home has highest in 
greenhouse gas emissions of any disposal site in North America!

 To show you the severity of 

these problems, I want to 

present an 8 minute video 

called Man in the Maze (free 

on Vimeo) that won the best 

short science film 

documentary at the 

Sundance Film Festival, 

attracting a million views & 

several funders. 

 It shows how binational food 

supply chains increase the 

risk of food spoilage & food 

waste “dumping” of unsold 

produce or vegetables in 

landfills at the border. After it 

I will also show community 

solutions which have 

emerged since the film was 

widely seen 



So how do we apply this agroecological

approach to real-life problem- solving in an arid  

border area with many new immigrants?

Man in the Maze VIDEO

download for free https://vimeo.com/112410896

For our scholarly article on food waste in a binational 
food supply chain at an international border, see

Borders Out of Register: Edge Effects in the U.S.–
Mexico Foodshed Bellante L., Nabhan G.P.

(2016) Culture, Agriculture, Food and 
Environment, 38 (2) , pp. 104-112. 

https://vimeo.com/112410896
https://www.scopus.com/record/display.uri?eid=2-s2.0-85002244997&origin=resultslist&sort=plf-f&cite=2-s2.0-85002244997&src=s&imp=t&sid=15bddb2ad85e43a2abf30c807356607e&sot=cite&sdt=a&sl=0&recordRank=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57063475200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6603822837&zone=


Since the film generated debate in our community, 

we’ve organized a multi-sectorial task force to 

solve several problems at the US/Mexico border 

 The produce industry– 125 brokers & shippers of Mexican-grown tomato, red 

pepper, eggplant, cucumber & zucchini squash

 Municipalities which manage landfills & rubbish collection

 Food banks which can divert soon-to-spoil food to poor families while it is 
still good to eat

 Composting and soil amendment businesses which can procees waste

 Community health clinics & schools to do education

 Universities & training centers for casual farmworkers & food workers

 ReFED staff and board, as well as prominent food waste journalists



Since then, we’ve taken an agroecological

approach using natural & cultivated 

vegetation to filter out & reduce potential 

microbial food pathogens

 Restored wetlands & vegetated 
filter strips reduce pathogen 
transport

 Riparian forest buffers, hedgerows & 
windbreaks trap wind-borne 
pathogens

 Grass-vegetated sediment basins 
capture & drain runoff that may 
contain pathogens

 Healthy streams and vegetated 
pathways reduce detrimental 
microbes, increase beneficial 
microbes: 

 Source: Wild Farm Alliance

 Over two years, we planted 17 
hedgerows, prairie filter strips & 
pollinator habitats on farms & 
ranches in southern Arizona



We’ve developed teaching tools to 

communicate concepts of Whole System 

Food Safety : “Table Talkers” for farmers



These teaching tools are given away to farmers 

at training workshops & other gatherings 



We still have a lot of organic food waste going 
into landfills that we are trying to divert for eating



Up until 4 years ago, 4000 tons of food was dumped in our 
landfill/yr, 70% of it still edible Now, two food banks are diverting 
of 60 million lbs/yr of produce & are now offering bags of 50 
lbs/$10 USD cost at 25 sites in our metro area, tripling the amount 
of food diverted from the landfill.



 Large-scale composting has begun in Tucson 
and at the border. At the University of Arizona, 
several of my students founded “Compost 
Cats,” which now collects food waste from 
cafeterias & cafes, & from 54 stores & 
restaurants nearby campus. 

 Seventeen students/yr have diverted more than 
16 million tons of food waste from landfills in just 
6 years. 

 Of the compost they make from food waste, 65-
70% is sold, In exchange for the use of the land, 
Compost Cats gives 20% to a farm and to the 
campus to incorporate into their soils .

 Does AUB need a Student Composting Club to 
remind Beirut that all “rubbish” is not rubbish?

http://www.biocycle.net/wp-content/uploads/2014/08/36b.jpg
http://www.biocycle.net/wp-content/uploads/2014/08/36a.jpg


College students can make a difference in their 

communities by diverting food waste from landfills!

 Between municipal pickup and 

waste collected from local 

business partners ranging from 

Whole Foods to YMCA, the 

student-based Compost Cats 

diverted 3.4 million pounds of 

food waste from landfills in 2015 

alone. The volume keeps rising. 

They surpassed 5 million pounds 

of food waste diverted from 

landfills into making soil 

amendments for agricultural 

fertility this last year.

 “Someone called me to check 

if we’d made a numerical 

error,” said Compost Cats 

coordinator for the University 

of Arizona. “The amount of 

material we collected went up 

more than 1,200 percent from 

calendar year 2013 to 2014.” 

The huge increase won the 17 

students involved with 

Compost Cats a national 

award from the Environmental 

Protection Agency.



Which do the students at AUB want to 

be known for by future generations?

Food waste in landfills or…   Compost for soil fertility?


