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A 2019 landmark report presents the need for food system change 
as an opportunity and an urgent call to action. The time for change 
is now: the food system produces a quarter of all global greenhouse 
gas emissions, and the world’s population is projected to grow to 
10 billion by 2050. 

This case study focuses on a trio of strategies for redesigning the 
food system: the need to sustainably intensify production; promote 
a shift towards healthier plant-based diets; and reduce global food 
loss and waste. Building on scientific evidence, this case study 
highlights real-world examples of how individuals, organizations, 
and companies are putting these planetary health strategies into 
action. 

This case study was written based on interviews conducted in Candeleria (Guatemala), 
Madrid, Berlin, and London (UK) between November 2018 and May 2019.

Learning Objectives 

After discussing this case concerning 
global food systems, students should 
be able to:

➀ Correlate the impacts of current 
food systems on Earth’s natural 
systems and human health. 

➁ Understand the role of technology, 
culture, governance, history, and 
socioeconomic status in shaping 
both food systems and the solutions 
that address current food systems 
challenges. 

➂ Explore the connections between 
personal food choices, food systems, 
health outcomes, and environmental 
impacts. 

➃ Apply a food security lens to 
current challenges within the food 
system. 

Many of the topics addressed in this 
case are explored in depth in chapter 
5 on nutrition and food systems in:  
↘ Planetary Health: Protecting Nature 
to Protect Ourselves. 

Executive Summary
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The global food system is currently unsustainable to ensure the 
well-being of people and the planet. As a result, an equitable 
and science-driven overhaul is needed to maximize benefits and 
minimize harm for human health and for the environment. 

This call to action is urgent, especially with the world’s population 
projected to reach 10 billion people by 2050. Globally, the food 
system accounts for a quarter of all greenhouse gas emissions.1i 
Agriculture makes up 50% of the world’s habitable land, disrupting 
valuable biodiversity and displacing communities.2 Though 
phosphorous and nitrogen fertilizers boost crop yields worldwide, 
their run-off into water bodies leads to eutrophication, a dire 
environmental condition that deprives ecosystems of oxygen 
and threatens marine life. In 2019, for example, nitrogen and 
phosphorous run-off from agricultural fields drained into the 
Mississippi River, creating an 18,000 square kilometer “dead zone” 
in the Gulf of Mexico.3ii Other agrochemicals, including herbicides 
and insecticides, have negative impacts on biodiversity and human 
health.4 Increases in atmospheric concentration of carbon dioxide 
is projected to affect the nutrient availability of protein, iron, zinc 
and certain vitamins in crops, further exacerbating deficiencies in 
regions of the world where people already struggle to meet their 
daily nutrient intake.5 6 More broadly, climate change contributes 
to food shortages that have already triggered conflict and 
displacement.7 8

Global nutrition is inequitably distributed. Though enough food is 
produced to feed the world’s population, an estimated 815 million 
people globally still go hungry, unable to get enough calories to meet 
their minimum dietary energy requirements.9iii Micronutrient 
deficiencies affect more than two billion people globally, and 
are especially prevalent in low and middle income countries.iv 

Derived only from a person’s diet, micronutrient deficiencies 
are particularly harmful for children and can hinder motor and 
cognitive development, increase risk of blindness and infection 
from disease, and prevent healthy weight gain and growth.10 The 
nutritional challenges continue: the rapidly growing burdens of 
obesity and metabolic diseases, including cardiovascular disease 
and diabetes.11

Food system challenges are not solely associated with what we eat 
or cannot eat—it also involves the amount of edible food that is 
lost or wasted along the supply chain. The Farm and Agricultural 

Introduction

i What are the other big sectors that 
account for GHG emissions?  
↘ Read more here

ii ↘ Care to read more? 

iii On the contrary, how many people 
in the world consume more than 
their necessary share? Where is this 
consumption the greatest? 
↘ Explore caloric intake per country 
here

iv What is the rate of malnutrition 
in your region or country of origin? 
Where is the problem at its worst?
↘ Learn more here

Organization of the United Nations (FAO) estimates that a third of 
the food produced globally each year is lost or wasted. That equates 
to 1.3 billion tons valued at nearly a trillion US dollars.12 This has 
dire environmental implications: if food waste were a country, 
it would be the world’s third largest emitter of greenhouse gas 
emissions.13 The issue is of particular concern in the Global North, 
where wealthy countries waste nearly as much food as the entire 
net food production of sub-Saharan Africa.14v

Structuring a food system to sustainably feed 10 billion people is 
no small task—but it is possible and important. “Food is the single 
strongest lever to optimize human health and environmental 
sustainability on Earth,” declares the EAT-Lancet Commission 
on Food, Planet, Health. Released in 2019, the landmark report 
brought together 30 of the world’s leading scientists in food 
systems and the environment. The report outlines science-backed 
strategies and targets for revolutionizing the global food system 
based.v

The verdict is clear: changing the world’s food system is complex 
and demands more than a single strategy. That’s why this case study 
focuses on three complementary pathways: edible insects as an 
option for sustainably intensifying food production and improving 
nutrition; shifting policy and young people’s perceptions in order 
to promote plant-based diets, and letting consumers and retailers 
reduce food waste in a way that is convenient and beneficial for the 
environment and wallet. 

Finally and importantly, the global food system can’t be divorced 
from the realities and motivations of the people it’s meant to feed. 
This is a common theme throughout the case study. A small taste 
of how this theme emerges: nutrition programs must be mindful 
of peoples’ inability to access or afford traditional food or land. 
Those advocating for a shift to plant-based diets must not turn a 
blind eye to poorer populations dependent on animal-source foods 
for critical nutrients. Food loss and waste policies must be mindful 
of the power relations in the supply chain in order to equitably 
distribute responsibility and prevent the abuse of small-scale and 
individual producers. Revolutionizing the food system offers the 
opportunity to advocate for human and animal well-being, social 
justice, environmental sustainability, and more. 

v Think of the food production system 
from seed to table. Where do you 
think most food is wasted?

v Access the full document here: 
↘ https://www.thelancet.com/
commissions/EAT
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Sustainable  
Intensification: A Big Role 
for Mini-Livestock?

The food system has a significant environmental footprint.vi 
Changing the ways in which the world produces nutritious diets 
has the potential to yield a number of co-benefits,vii including 
improving food security in less environmentally detrimental ways. 
One proposed pathway is through sustainable intensification of 
the food system—producing more food with fewer inputs of water, 
energy, fertilizer, and other agrochemicals.15

↘ Appendix: What are the environmental impacts of food and 
agriculture? (Source: Our World in Data)

Sustainable intensification is important because of the influence 
the food system has over many of the Earth’s system processes. 
That includes freshwater use, land-use systems, nitrogen cycling, 
biodiversity loss, and climate change. A planetary boundaryviii 
exists within each of these processes—the suggested threshold 
within which the food system must remain in order to reduce 
risks for people and the environment. According to the EAT-
Lancet Commission, sustainable intensification can reduce yield 
gaps on cropland, improve the efficiency of fertilizer and water 
use, redistribute the global use of nitrogen and phosphorus, offer 
climate mitigation opportunities, and enhance biodiversity within 
agricultural systems.16

So how can the world produce enough nutritious food while limiting 
environmental burdens? Experts worldwide increasingly present 
entomophagy, the technical term for the human consumption of 
insects, as an opportunity to accomplish many of these needed 
intensifications.17ix

The Benefits of Mini-Livestock
The Food and Agriculture Organization of the United Nations 
(FAO) released a seminal report in 2013 detailing the potential of 
edible insects for both food and animal feed security. It argues that 
entomophagy offers co-benefits for the environment, health, and 
livelihoods.

Insect agriculture has been shown to have less impact on land, 
water, and other natural processes when compared to conventional 
livestock and agriculture. Take mealworms, for example. Raising 
a kilogram of mealworms for food produces significantly less 
greenhouse gas emissions and requires much less land than 
producing a kilogram of edible protein from beef, pork, and 

vi Try to map where in the food 
system is this environmental footprint 
created. 

vii According to the Intergovernmental 
Panel on Climate Change co-benefits 
are the positive benefits related to the 
reduction of greenhouse gases. 

viii Learn more about the Planetary 
Boundaries framework here

ix Have you ever tried insects? Would 
you? 

chicken.17x While water use varies by climatic region, mealworms 
have a lower water footprint to nutritional protein ratio, and 
demand five times less freshwater than beef.19
 
Additionally, mealworm production requires less energy than that 
required for beef or pork (though more research is needed into 
reducing the energy necessary to keep larvae warm). Until then, 
commercially rearing mealworms uses approximately the same 
energy as chicken and milk production. 

Mealworms grow in a low-cost, lo-fi farm 
created in the highlands of Guatemala. 

Higher nutritional content has been the main appeal of edible 
insects to date. Insects are typically high in protein, fat, amino 
acids, and micronutrients such as iron, magnesium, and zinc.20 
They also contain vitamins and chitin, which may serve as a 
dietary fiber. One study suggests mealworm larvae are 46% protein, 
contain valuable amino acids lacking in many staple crops, and 
possess a high level of other fatty acids and minerals.21

x Analyze these two infographics 
related to the total estimated average 
emissions for different foods. 
↘ Across the food chain
↘ Food types
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Canadian Grocery Chain Buys into the Buzz

 

The changing food system is a hot topic of discussion for Kathlyne Ross and her team at Loblaw Companies 

Limited, Canada’s largest food retailer. “A lot of our conversation right now is focused around alternative and 

plant-based proteins, not only for health and wellness but also for environmental impact and animal welfare,” 

says Ross, the company’s Vice President of Product Development and Innovation. 

To that end, Loblaw’s flagship President’s Choice brand introduced a new product in March 2018: 100% cricket 

powder. Ross says it meets a few key requirements: it’s high in protein, rich in vitamins and minerals, and  

is produced using less space and water than conventional livestock. Plus, it’s good for marketing. “We knew 

insects were getting a lot of buzz, pardon the pun,” laughs Ross. “We were asking ‘what can we do with  

a product like that to make it viable and bring it to Canadians in a more accessible way.’” Powder, as opposed  

to whole crickets, was eventually chosen as the presentation means of choice. 

The decision to sell cricket powder wasn’t made overnight. In fact, Ross says it took nearly two years of referring 

back to consumer surveys, speaking with scientists about the environmental benefits of edible insects, and 

convincing others within the company that entomophagy wasn’t a fad. Rather, the cricket powder is meant  

to appeal to the growing demand of consumers who want flexitarian diets. 

“It’s about saying to consumers ‘we are offering you a choice. We’re always going to sell chicken and beef and 

there’s nothing wrong with having them in your diet,’ but we want to always be the brand that presents the 

opportunity of an alternative,” Ross says. Loblaw is currently developing other plant-based protein products that 

will be stocked alongside the cricket powder over the next year.

The cricket powder itself comes from Canadian company Entomo Farms. The family-owned business has been 

producing insect protein since 2013, and sells other products like whole roasted crickets and mealworms. 

“In the beginning we hoped that people’s affinity to care about the environment would be enough to drive 

consumer change [towards edible insect products], but we learned that it wasn’t going to be enough,” says 

Jarrod Goldin, President of Entomo Farms. With 35 staff and more than 100 million crickets, Goldin suggests the 

company is the world’s largest livestock farm.

Mindful of animal welfare, Entomo Farms retrofits former chicken barns and other industrial spaces with what it 

calls “cricket condos”—blocks with a large surface area where insects can hide and access fresh food and water 

on-demand. Expanding the market to include edible insects involved some bureaucracy, and Entomo Farms and 

Loblaw worked with the Canadian Food Inspection Agency to create safe procedures and protocols to farm and 

manufacture the crickets. 

So has the buzz paid off? Kathlyne Ross thinks so. Media coverage of the product launch meant the company 

exceeded sales targets by over 200%—though Ross admits the company was tame in its initial production 

volume. “Sales are steady now. We’ve certainly kept the Entomo guys farming a lot of crickets,” she says.  

“The product is not going away.”

xi How would you define ↘ food 
sovereignty?

xii Where in the world are insects 
eaten? ↘ Explore the map here
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Dr. Valerie Stull is looking at the health benefits of insects beyond 
their nutritional value. Stull is the Principal Investigator with 
Mission to Improve Global Health Through Insects (MIGHTi), 
a collaborative research project that views edible insects as one 
solution to tackle food insecurity and the changing climate. She 
was also lead author on a study that suggests cricket powder 
consumption could improve gut health.22 “I’m really interested in 
seeing if supplementing a low nutrient diet with insects could lead 
to not only improved micronutrient status, but improved health 
because of beneficial shifts in the microbiome,” Stull says.

Stull believes entomophagy can play a leading role in sustainably 
intensifying the food system. “I think it’s really exciting that insect 
agriculture has the potential to be both a player in the larger food 
system if we sustainably ramp up production, and also a player in 
food justice and food sovereigntyxi at smaller scales because it can 
give people at a household level more autonomy over what they eat 
and what they’re able to produce,” she says. Even people with no 
land and access to only the most basic of technologies are able to 
start low-cost insect rearing operations.23

The intersection of food justice, increased household autonomy, 
and environmentally-sustainable production is important. This is 
especially true for food insecure countries that are vulnerable to 
climate change. 

Insects are not a new menu option, and already factor into 
traditional diets worldwide. An estimated two billion people live 
in countries where insect eating is practiced.24xii That includes 
in Guatemala, where one organization is using entomophagy to 
promote a way for families to grow their own protein source—
fewer inputs of water, land, and energy required. 

Worms are the Way
It takes a few knocks before Doña Irma Hernandez opens the white 
metal door of her home in the village of Candeleria, Guatemala. 
She has her hands full, quite literally, with her 18-month-old son, 
Alejandro. His three-year-old brother, Denis, runs around the 
family’s small front room, making what seems to be as much noise 
as humanly possible. 

https://www.globalagriculture.org/report-topics/food-sovereignty.html
https://www.globalagriculture.org/report-topics/food-sovereignty.html
https://theentomophagist.com/
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Doña Irma Hernandez watches as her two sons play 
with the family’s mealworm farm. Constructed from 
low-cost and locally available materials, the farm can 
be kept inside the house and out-of-reach when Irma 
isn’t harvesting mealworms for flour. 



xiii Where in the world is this a 
problem? Take a guess before 
↘ clicking on this link

xiv Guatemala is one of the countries 
with a higher percentage of 
Indigenous peoples in the world, with 
around 60%. What role do you think 
this plays in food security? 
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Both boys momentarily quiet down as their mother takes a box off 
the shelf. Wrapped in a fleecy flower blanket is a plastic container 
the size of two shoeboxes. In it sits a plastic strainer, not unlike the 
type you’d use to drain pasta. There’s a rustle of activity inside: 
a few dozen mealworm beetles wriggle in loosely packed oats, 
their shiny black exoskeletons catching the light. A handful of 
mealworms are already a few centimeters long. They’ll be plucked 
out and roasted when they reach a certain size. What’s the cooking 
time? “Until they’re brown!” Hernandez laughs. 

Hernandez is one of five women who participated in the pilot 
program of MealFlour, an edible insect organization operating in 
Guatemala’s western highlands. The pilot program was a six-week 
training course where women learned how to build a mealworm 
farm using readily available and low-cost materials, how to care 
for the insects, and how to process adult mealworm larvae into 
powder. The goal was for the farms to produce a weekly output of 
larvae that could be roasted and ground as flour. The premise in 
doing this was that families would have a more affordable, stable 
source of protein. Mealworm flour could eventually be sold, adding 
to overall income and helping families edge away from the poverty 
line. 

Mealworm farms like this could offer a solution for the series of 
larger challenges facing Guatemala and the world. Low and middle 
income countries are experiencing the greatest effects of climate 
change. Guatemala is no exception, and the country is consistently 
ranked one of the world’s most vulnerable to natural disasters 
and the effects of climate change.25 As the MealFlour team wrote 
in a submission to The Lancet Planetary Health, “an effective 
strategy to improve nutrition and increase food security must 
be environmentally sustainable and adaptable to environmental 
change.”26

MealFlour was founded in 2016 by Elizabeth Frank, Joyce Lu, 
and Gabrielle Wimer. The organization has since partnered 
with five Guatemalan organizations to address the food security 
challenges of protein shortages and chronic malnutrition in the 
country. Nearly half of Guatemalan children under the age of 
five are stunted, meaning they’re shorter because of chronic 
malnutrition or repeated infections.27 Guatemala has the highest 
rate of chronic malnutrition in Latin America, and one of the 
highest rates worldwide.28 Globally, chronic malnutrition affects 

815 million people and is responsible for 45% of child mortality.29 xiii 

For organizations like MealFlour, it’s not just about making sure 
people have enough nutritious food to eat, it’s about creating 
an intervention that addresses the objectives of food security: 
availability, access, utilization, and stability. 

Food Security in the Guatemalan Highlands
Guatemala has a long and complicated track record with chronic 
malnutrition. This is especially true in the country’s rural 
Indigenous areas where 70% of children are malnourished, 
compared to the already-alarming rate of 50% among the general 
population.30 The western highlands where Irma Hernandez lives 
with her family is home to many Indigenous groups.xiv

Physical access to land is challenging for Indigenous communities. 
Land ownership is one of the most contentious issues in 
Guatemala and was a contributing factor to the country’s civil war. 
Occurring between 1960 and 1996, the war pitted the Guatemalan 
government—a military regime installed after a U.S.-backed 
coup d’état in 1954—against rural Indigenous groups31 who were 
struggling for the land that had been taken from them over the 
past two centuries. Those evictions continue today.32

A recently harvested corn field in the 
Western Highlands of Guatemala. Food 
security remains an issue for many 
families living in poverty, despite corn 
and other crops being grown in most 
regions. 

https://www.who.int/nutgrowthdb/jme_brochoure2017.pdf
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Land ownership issues were a key reason for MealFlour’s 
establishment in the western highlands. “We had initially designed 
the program to be for crowded urban areas. We viewed it as a 
way for people in cities to grow their own source of protein,” says 
Gabrielle Wimer, one of MealFlour’s Founders. “But the more we 
learned about Guatemala, the more we saw the issues with land 
being taken away from families and the lack of access to natural 
resources to produce your own food.”

Agriculture is a main livelihood in the western highlands. Yet, an 
inability to access land means the availability of healthy food and 
protein remains a challenge. Indigenous farmers commonly work 
as campesinos, laborers who tend agricultural land belonging to a 
landlord. Pay is poor and the food grown is often sold in urban 
centers or to the global market, reducing what’s available for local 
families. As a result, many household diets sustain on imported 
corn-based products purchased at the market, even if the entire 
village is growing fruits and vegetables.xv

Poverty presents a further barrier, especially in the western 
highlands where extreme poverty is most acute.xvi Protein sources 
such as eggs and beans are available in villages, though are often 
unaffordable.33 As a result, protein supplements are a common 
feature of nutritional programs in the western highlands. But 
availability and stability of those supplements isn’t guaranteed. 
International aid agencies donate the majority of supplements, 
with the national government responsible for stocking health posts 
and hospitals around the country. “Most times the supplements 
are completely out of stock or aren’t distributed to where they’re 
supposed to go because of corruption and supply chain breaks,” 
explains Lily Bodinson, the Medical Programs Coordinator with 
Timmy Global Health, an American nonprofit based in the western 
highlands. By training women to raise and harvest mealworms, 
MealFlour hopes to increase food stability and reduce reliance on 
protein supplements that may be available one day and gone the 
next.

Even families who own livestock are not necessarily food secure. 
“When we visit families we can see that they have chickens and 
pigs, but it’s not because they’ll be eating them,” says Zuri Sarai 
de León Pineda, a Health and Nutrition Specialist with Fundación 
Contra el Hambre (Foundation Against Hunger), an organization 
that works in 215 rural Guatemalan communities, and one of 

xvi Extreme poverty rates are double 
for Indigenous groups in Guatemala 
and unlike national poverty rates, are 
not showing a significant decline. 

xv In essence, although surrounded by 
food crops, these villages act as food 
deserts. Are food deserts common 
where you are from?

Elizabeth Frank, Andrea Monzón, and 
Gabrielle Wimer. Elizabeth, Gabrielle, 
and another classmate created MealFlour 
after witnessing the shortcomings in 
some other global health programs. With 
experience in entomophagy, Andrea 
joined the MealFlour team in 2018 and 
leads the organization’s expansion into 
other regions of Guatemala. 

MealFlour’s partner organizations. “Families have those animals 
for emergency situations. They sell them to get out of a crisis.” 
Additionally, poor pay for campesino workers keeps them locked 
in poverty and unable to afford education, including knowledge 
regarding what constitutes healthy eating in the first place. Poverty 
can also affect utilization, the ability for a person’s body to absorb 
energy and nutrients from food.xvii

Back in Irma Hernandez’s home, she explains that protein 
supplements were the family’s main source of protein before their 
involvement with MealFlour. Those protein supplements cost 9 
quetzales (about US $1.17) per pack, an expense that wasn’t always 
affordable for the family of four. Now, when possible, Hernandez 
supplements the family’s meals with mealworm flour pancakes. 
“Feeding the worms costs me nothing. I peel my carrots, I leave 
it a bit in the sun, and then I feed the peels to them, so I save a lot 
of money,” says Hernandez, adding that her mealworms also eat 
potato peels. “I don’t need to pay to go to the market. I just toast 
[the worms], grind them, and eat them.”

Hernandez produces approximately half a pound of mealworm 
flour every two months. This lasts the family a week or two. “I feel 
like this lets some protein get into their small bodies,” she says of 
the mealworm pancakes she makes for her sons. “If one day I do 
not have the worms, [Alejandro and Denis] will be missing their 
protein.”

xvii How do you think poverty and 
the ability for a person to absorb 
energy and nutrients from food are 
connected? What biological pathways 
may be in place? 



Dining with Chef Mario Melgarejo

 

Mexican chef Mario Melgarejo is one of the country’s most vocal entomophagy specialists. He can regularly be 

found hosting workshops in culinary schools and catering private events where he serves dishes with a creative 

combination of insect and non-insect ingredients (cockroach flan, anyone?). Meeting Melgarejo, it’s clear he’s  

a presenter. His face smiles as he effortlessly weaves stories through the conversation.

Image (Mario and Josh): Chef Mario Melgarejo and Josh Galt (another edible insect advocate and founder  

of the website Entovegan) in Guatemala City.

One involves a four-course meal he once prepared for a small group. A guest had brought her young daughter, 

who made it through three quarters of the insect-based meal with no complaints. “But the dessert was a big 

garden spider with long black and yellow legs,” says Melgarejo. “When she saw that caramelized on her plate 

with jelly she burst into tears! Eventually I talked her through it. She ate it and realized it wasn’t so bad. What  

I said was ‘tu temor tiene un sabor’ (your fear has a flavor).” Melgarejo has used this approach ever since: “when  

I talk to people and they’re grossed out by the cockroaches and spiders, I say ‘look, you’re scared of them, but 

I’m going to show you that you can eat your fear and find it’s delicious!’ It’s that mindset change.” Melgarejo  

is a proponent of serving insects whole, as opposed to disguising them or using them as powder. 

Melgarejo is in a good place. Mexico has an estimated 549 species of edible insects, more than any other 

country worldwide.34 “Mexico has a taste for edible flowers, edible insects. This is prehispanic food, but 

when the Spanish arrived all of it was lost,” he says. Since starting his entomophagy-driven culinary journey, 

Melgarejo has been working with home chefs in rural areas across Mexico, learning how they collect insects 

and how to cook them. The result is a fusion of modern Mexican food and prehistoric recipes, the likes of which 

can be seen on Melgarejo’s Instagram. 
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Irma Hernandez outside of her home 
in Candeleria. 
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Next Steps: Scale and Market Acceptance
Low harvest rates are an issue for Hernandez and MealFlour, and 
the organization doesn’t have a metric to measure success. Many 
challenges relate to varying climatic conditions, the use of low-
cost materials, and the fact that very little research exists around 
best practices for small-scale insect farming. The 2013 FAO report 
on edible insects also highlights this challenge, noting that it’s 
only in recent years that insect farming businesses (many of them 
small and family-run) have been able to commercialize insects for 
animal feed, not to mention human consumption. The report notes 
more development is needed to create automated, industrial-scale 
rearing technology that can keep pace with the production of other 
traditional forms of livestock.35

MealFlour has experienced some of these shortcomings in its own 
work. Despite the excitement around entomophagy, the MealFlour 
team says this hasn’t translated to research and development funding. 
“That’s something we’ve been struggling with,” says Gabrielle Wimer. 
“We saw the need for a program to actually be on the ground but 
there are still research questions that haven’t been looked into and as 
a small organization we don’t have enough funding to answer them.” 

Scaling edible insect production presents one possible solution 
to sustainably intensify food production. In the future, its 
environmental and social impacts must be further researched to 
maximize sustainability and acceptability. For example, while insects 
require less land and water to rear and feed, and are more lightweight 
to transport, the food industry must also prioritize energy efficient 
production and transportation to reduce its overall carbon footprint. 
As the edible insect market continues to grow, conservation and trade 
policies must be created to ensure insect populations are sustainably 
harvested. Additionally, more localized research is needed to 
understand the complex cultural and social structures that influence 
whether people are willing to eat certain types of insects and under 
what conditions. If edible insects are to play an increasing role in a 
new food revolution, these questions must be asked, answered, and 
addressed with attention to local context. 

Edible insects are just one piece of the puzzle. As the next section of 
this case study discusses, a sustainable food system and nutritious 
diets doesn’t require everyone to start eating insects—though they 
could be part of a healthy, plant-based diet.

Bringing Plant-based 
Food for Thought into  
the Classroom

It may only be mid-morning, but a group of young students at Otto-
Nagel Grammar School in the suburbs of Berlin, Germany, are not 
only talking about lunch—they’re making it. Crowded around 
a long kitchen countertop, they stare attentively at recipes for 
spaghetti with tofu bolognese sauce and vegan banana chocolate 
muffins.

↘ Video: Inside the Plant Powered Pupils Project

These particular students have just come from their desk-filled 
classroom. They spent the last 30 minutes learning about the 
impact of their food choices and sharing what they know about 
plant-based diets with Kathleen Gerstenberg, an employee with 
food awareness organization ProVeg International, headquartered 
in Berlin. After talking about plant-based foods, it’s time to make 
a meal themselves.

Down in the kitchen, the students start chopping. No one 
minds dicing carrots and mushrooms, or measuring various dry 
ingredients into the muffin mixing bowl. They’re more dubious of 
the brown blocks of smoked tofu. “Does someone want to try it 
raw?” one girl asks. “Nah, not really,” responds another, crumbling 
it tentatively with her fork.

Not your average cafeteria! Middle school 
students in Berlin, Germany, prepare 
their lunch as part of the Plant-Powered 
Pupils program.

https://www.youtube.com/watch?v=f5aJYG28I64&feature=youtu.be


xviii What is the role of the UNFCCC? 
↘ Click here to learn more

xix Does your institution have a 
program like this? If not, why not start 
one?!

xxi Care to guess how many animals 
humans eat each year? ↘ Learn more 
here

xx Can you remember anything you 
were taught early on in your life while 
in school that has stuck with you 
since? 

xxii What type of macronutrients 
exist? ↘ Learn more here

xxiii What do you think an ideal 
planetary health plate would look like 
for you? 
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Alexa Gnauck is not concerned by the soy product skepticism. 
Gnauck is the International Coordinator of the School Programme 
with ProVeg, one of the partners on a project called Plant-Powered 
Pupils. “[The project] gives pupils the opportunity to figure out for 
themselves what foods they like and don’t like. When children get 
practical there’s a different kind of openness, especially for foods 
they don’t know,” she smiles. The Plant-Powered Pupils project 
reached more than 33,000 students from 65 German schools 
between its launch in 2016 and July 2019. 

Influencing individual behaviors and changing policy are key long-
term goals of Plant-Powered Pupils and another of ProVeg’s past 
projects, Climate Efficient School Kitchens (KEEKS). ProVeg was 
one of five partners in KEEKS, a project initiated by the Institute 
for Future Studies and Technology Assessment (IZT) as part of 
Germany’s National Climate Initiative. Jointly, the projects were 
a winner in the planetary health category of the 2018 Momentum 
for Change Lighthouse Awards handed out by the United Nations 
Framework Convention on Climate Change (UNFCCC).xviii

Both projects catered, literally and figuratively, to school-aged 
children and the school canteens in which they eat. Working with 
children was a deliberate choice when then-ProVeg volunteer 
Kristin Höhlig came up with the concept for Plant-Powered Pupils. 
While many universitiesxix and other institutions had plant-
based diet initiatives, she found a similar project was lacking for 
elementary and secondary school students. 
Höhlig saw an opportunity to reach a generation that hadn’t yet 
developed fixed eating habits or prejudice against certain foods. 
“You can make the foundation for eating habits and preventing 
disease early on,” says Höhlig, now a Campaign Manager with 
ProVeg. “[Children] often have a deeper connection to animals, 
too. I think we lose this openness over time, but children are still 
very willing to talk about these topics.”xx

Cornelia Lemke, a teacher in Berlin, has 
used the Plant-Powered Pupils program 
as a starting point to discuss other 
types of diets in her home economics 
classroom. In a recent assignment, 
students were asked to design recipes 
catering to different dietary needs

ProVeg International’s mission is to halve the global consumption 
of animals by 2040.xxi To do this, the organization is promoting 
plant-based diets—a food choice that corresponds with a recently 
released planetary health reference diet. 

Putting Planetary Health on the Menu
“Diets inextricably link human health and environmental 
sustainability” writes the EAT-Lancet Commission. The 
Commission released a planetary health reference diet as part of 
its report. It’s designed so that 10 billion people can get the calories 
and nutrients they need in a way that ensures healthy people and 
protects the biosphere. 

Rather than prescribing specific foods, the reference diet suggests 
the caloric and macronutrientxxii intake people should get from 
broad food categories such as whole grains, fruits, added fats, and 
protein sources. The vagueness is deliberate. “Local interpretation 
and adaptation of the universally-applicable planetary health 
diet is necessary and should reflect the culture, geography and 
demography of the population and individuals,” the Commission 
writes.36 Translation: no two plates are the same. A planetary 
health diet will look different in Belgium, Kenya, Bolivia, and 
Vietnam.xxiii

↘ Appendix 1: Table 1 from the EAT-Lancet Summary Report

https://unfccc.int/
https://www.weforum.org/agenda/2019/02/chart-of-the-day-this-is-how-many-animals-we-eat-each-year/
https://www.weforum.org/agenda/2019/02/chart-of-the-day-this-is-how-many-animals-we-eat-each-year/
https://mynutrition.wsu.edu/nutrition-basics


xxvi Case study 5 takes us to 
Madagascar where bushmeat plays 
an important role in helping people 
meeting their nutritional needs—but 
also threatens the country’s endemic 
biodiversity.

xxv What are some health 
consequences of this meat 
overconsumption?

xxiv For example, according to the 
World Bank, around 850 million 
people living in China are no longer 
living in extreme poverty. 

xxvii Which parts of the meat industry 
do you think produce the most 
greenhouse gases? 

xxviii Do you have any vegetarian or 
vegan friends? Ask them what their 
motivations are. 
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Importantly, the protein category includes much more than 
animal-source foods. In fact, experts say that food system 
sustainability demands a greater than 50% reduction in the global 
consumption of red meat in favor of meals that balance fruits, 
vegetables, legumes, and nuts.37

The urgency of the world’s meat consumption crisis is growing. 
Despite global searches for terms like “vegan” having quadrupled 
between 2012 and 2017,38 people are eating more meat than ever 
before. Meat production worldwide has increased four to five fold 
since 1961. This is most evident in Asia, where there has been a 
15-fold increase in production over the same time period.39 Two 
factors come into play: a growing population and rising incomes.40 
An increase in a country’s gross domestic product (GDP) correlates 
to people getting a higher percentage of their daily calories from 
animal-protein. Protein sources that were once economically 
inaccessible for people are brought within their financial reach.xxiv

The need to reduce consumption of animal-source protein is 
not universal. While on average the world is eating nearly three 
times the amount of red meat suggested to stay within planetary 
health boundaries, over-consumption is particularly problematic 
in wealthier regions like Europe, increasingly parts of Asia, and 
North America. The average North American diet includes more 
than six times the recommended amount of red meat and more 
than twice the suggested amount of poultry and eggs.xxv

On the other end of the spectrum are countries where 
undernutrition is a significant problem because of micronutrient 
deficiencies arising from a lack of access to animal-source or 
nutrient-dense foods.xxvi This discrepancy in the ability to access 
meat and the valuable nutrients it provides demonstrates that 
local and regional realities, in addition to cultural contexts, matter 
when considering what ends up on people’s plates.

Experts advocate for a shift to healthy, plant-based diets in order 
to reduce the global consumption of red meat. Plant-based diets, 
particularly among wealthy nations, have a number of human 
health and environmental co-benefits. A University of Oxford study 
estimates a shift to plant-based diets would prevent 5.1 million 
deaths globally per year, with the greatest reduction in mortality 
coming from lower rates of coronary heart disease, stroke, and 
cancer.41 Overconsumption of red processed meat has been 

connected to increased risk of type two diabetes, cardiovascular 
disease, colorectal cancer, and other health conditions.42

There are also economic and environmental arguments in favor 
of plant-based diets. For one, plant-based diets would reduce the 
burden on the healthcare system, and equate to annual savings of 
US $735 billion by 2050.43 The authors note that the reference plant-
based diet in their study would also lead to 29% less greenhouse 
gas emissions by 2050 when compared with unchanged diets.xxvii

As an organization, ProVeg International believes there are 
five motivating factors for why people opt for plant-based diets: 
health, animal welfare, the environment, social justice, and 
taste. Its philosophy is that, by appealing to one or more of these 
motivations, people are more likely to reduce their consumption 
of meat and switch to a plant-based diet that is better for human 
health, animals, and the planet.xxviii

Beyond Animal Welfare
Headquartered in Berlin, Germany, ProVeg International 
was established in 1892 as the German Vegetarian Union 
(Vegetarierbund Deutschland). The organization was started as 
a lobbying group for vegetarians and vegans in the country, the 
majority of whom made their dietary choice because of animal 
welfare.

That changed in 2017 when the organization restructured and 
rebranded as ProVeg International. ProVeg went from being 
primarily a vegan lobby group to an international food awareness 
organization. “Before, we were making sure vegans and vegetarians 
had their needs catered to and worked to attract people only in 
Germany towards plant-based eating. But we realized this is not 
the way to change the world, and that the people we needed to 
reach out to are the majority of the global population who are 
not vegetarian or vegan,” says Jens Tuider, Chief of Staff at ProVeg 
International. An expanded global mindset, there are now ProVeg 
operations in the United States, South Africa, Spain, and three 
other countries.

ProVeg International updated its organizational mission to 
reflect its focus on plant-based diets, aiming to reduce the global 
consumption of animals by 50% by 2040 (50by40). One way to 
accomplish that outcome is for half of the world to become vegan. 



A Beyond Meat burger. Photo via 
Pixabay.

xxix Read more about cell-based meats
↘ Click here

A Question of Taste

Taste is perhaps the most important factor motivating people to eat one food over another. The importance  

of taste cannot be ignored when promoting a planetary health diet. 

For example, more research is needed to determine the most appetizing serving style of edible insects. They’re 

currently prepared in two ways: served whole or ground to create insect-based flours that can be used as 

additives. 

Preferred serving method is deeply dependent on culture and context. Take Guatemala, where many regions 

consider whole insects a delicacy, a culture MealFlour hopes increases appeal and eases acceptability of its 

mealworm program. For now, the organization is reducing the need for other protein supplement powders 

through the creation of its mealworm flour. There’s the potential for whole insects, too. In Huehuetenango, 

another western highlands department where the organization has a partner, there’s a culture of eating spiders 

and zompopos de mayo, large ants fried with butter and served with tortillas and lime. 

Another factor of taste is determining whether people are willing to eat insects that are domesticated rather 

than harvested from the wild. Wild insects currently make up the majority of edible insects consumed 

worldwide.44 “If we’re farming insects and feeding them different things than they might eat in the wild it may 

change their taste,” says Dr. Valerie Stull. “People want to know if they’ll taste good, and if they don’t then they 

will be hard pressed to buy them. People’s perceptions of mini-livestock are complicated.” 

Taste also matters when urging a shift to plant-based diets. In fact, a 2018 survey of American consumers found 

taste is the main motivator for why people switch to plant-based proteins—ranking above concerns for the 

environment, animal welfare, and health.45

Companies such as Impossible Foods and Beyond Meat have made tasty plant-based options mainstream. 

Beyond Meat’s non-genetically modified “meat” is made with proteins from pea, mung bean, fava bean, and 

brown rice, combined with fats such as coconut and sunflower oil, with other added minerals and natural 

flavors.46 The American company is considered the market leader, and in May 2019 became the first publicly 

traded plant-based protein company. Since then, stock has surged and plummeted. Analysts attribute the 

volatility to the nascent market for plant-based protein and uncertainties around market demand and growing 

competition.47

Among other ingredients, Impossible Foods creates its “meat” with a blend of soy and potato proteins, coconut 

oil, sunflower oil, and heme. The company describes the latter as “the molecule that makes meat taste like 

meat.”48 Imitating the taste of meat and even the juicy “bleed” of traditional beef has increasingly become  

a part of plant-based protein products, acknowledging that not everyone is reducing their meat consumption 

for reasons linked to animal welfare.
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But the organization believes a much more realistic outlook is to 
instead encourage as many people as possible to be mindful eaters, 
reducing their meat consumption in favor of plant-based or cell-
based/cultivated alternatives.xxix

An important takeaway from ProVeg’s approach is its solutions-
focused messaging. “We want to replace animal-based products 
with plant-based or cell-based alternatives that are attractive, 
affordable, and available,” says Tuider. “If we find something that 
has the same taste and textural experience, nothing has to suffer 
and die for it, and the future isn’t jeopardized, people are more 
likely to say ‘I’ll give this a shot.’ We don’t try to tell people that 
sausage is bad. We say it’s great, you just need the right kind of 
sausage.”

https://www.gfi.org/non-cms-pages/splash-sites/soi-reports/files/SOI-Report-Cell-Based.pdf


School programs like Plant-Powered Pupils and Climate Efficient 
School Kitchens (KEEKS) are two of the ways in which ProVeg 
is using education to influence peoples’ long-term food choices. 
Plant-Powered Pupils is about getting kids to think critically about 
how the food they eat impacts their health, the environment, and 
animals. Another aim is to shape the taste preferences of the future 
generation of consumers and decision makers. If ProVeg can get 10 
to 15-year-old students eating—or at least thinking about plant-
based diets—there’s a greater chance they’ll change their long-term 
behavior and share their motivations with family and friends.

Further validation of the health impacts of plant-based diets has 
come from BKK ProVita, a German health insurance company. 
BKK ProVita is ProVeg’s key partner in the Plant-Powered Pupils 
project. A traditional insurance company for more than 150 years, 
BKK ProVita also went through a recent transformation of core 
values, prompted by severe health issues faced by the company’s 
CEO, Andreas Schöfbeck. Following that scare, Schöfbeck became 
vegan and decided to restructure his entire company to incentivize 
customers to adopt plant-based diets and healthier lifestyles.xxx

xxx How do you think an insurance 
company can incentivize its customers 
to choose a plant-based diet? 

“Plant-Powered Pupils was one of our first partnerships,” says 
Michael Blasius, head of BKK ProVita’s marketing and health 
promotion department. He says the partnership represented 
the company’s shift from seeing health strictly as the absence 
of physical disease to looking at what people could do from a 
prevention standpoint. “Now we have a pyramid of values with 
physical activity, food, and mindfulness as the base and health 
on top, which is our core goal,” he says. “Climate and health work 
perfectly together once you understand the concept.”

Institutionalizing Change
In many cases, a student’s ability to choose a plant-based meal 
hinges on the school canteen’s ability to prepare one. That’s why 
ProVeg is one of the key partners in the complementary Climate 
Efficient School Kitchens (KEEKS) project. Since 2016, the KEEKS 
team across Germany has conducted 120 cooking trainings and 
educational events with over 3,000 participants. The purpose was 
to educate school caterers in the creation of sustainable and tasty 
plant-based meals. Seen as “multipliers,” those trained caterers 
were then responsible for transferring knowledge to their teams. 
In addition to focusing on what meals are made, KEEKS also 
addresses the how.

With the creation of a measures map, KEEKS project partners 
analyzed 19 ways in which school canteens could reduce their 
greenhouse gas emissions. The project calculated that emissions 
could be slashed by 40% if school canteens reduced their use of 
climate inefficient foods and adopted other energy-efficient 
behaviors and technology.49 

“We saw schools make changes in what they’re serving. We also 
had some changes in energy-saving in the kitchen,” says Malte 
Schmidthals, an environmental engineer with project initiator 
IZT. “For example, they used less frozen meals, and this saves 
energy from putting things in the deep freezer. We also had 
schools that reduced the amount of meat in a recipe.” The KEEKS 
project created an online database of recipes to improve the ease in 
switching to plant-based menus.50

While the KEEKS project has ended, ProVeg International wants 
to continue identifying the “big wheels” that can turn in order to 
shift policy around school lunches. One goal is to get more plant-
based options on menus across the country. Jens Tuider, ProVeg’s 
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Chief of Staff, says that involves more systemic change, such as 
building plant-based diet training into the curriculum for school 
teachers and canteen staff. Challenges exist, including pushback 
from parents who already hold strong beliefs on how to feed and 
raise their children. Institutional adoption is also a slow process. 
Despite German Nutrition Society standards for school meals 
suggesting “predominantly plant-based” dishes, these guidelines 
aren’t mandatory and local areas are responsible for creating their 
own menus.

ProVeg says an indicator of success is its partnership with Sodexo, 
one of the world’s largest food service providers. Sodexo prepares 
120,000 meals daily for more than 1,000 schools and daycare centers 
across Germany. During a special “Week of Action” organized by 
ProVeg, Sodexo says plant-based meals were ordered by students 
68,669 times—11% of the total meals served in the five day period.

Sodexo kitchen staff receive twice-a-year training from ProVeg on 
the preparation of plant-based cafeteria meals. The company says 
that 90% of its schools and daycares have the possibility to offer a 
plant-based meal daily, and that it’s working to make that option 
available in all of its facilities in the coming months.xxxi

A Final Taste Test
Back in the kitchen at Otto-Nagel Grammar School, the students 
are debating the merits of mushroom versus no mushroom as 
they top their spaghetti with the tofu bolognese sauce. Tucking 
into their lunch, students are asked to raise their hand if they’re 
enjoying the meal. All hands go up except one. “I liked the salty 
cheese flavor of the almond Parmesan because it was similar to 
what I know,” says one boy. “I really enjoyed the baking,” adds 
another. Would they make the dish again? “My parents would find 
it bad if I cut out the meat,” says Hannah, age 12. “On the weekend 
when I have the choice of our dinner I would pick this,” counters 
11-year-old Charlotte.

xxxi Do you think something like this 
might work in your context? Why or 
why not? 

Lunch is served—students at Otto-Nagel 
Grammar School get ready to test their 
plant-based meal.

Twelve-year-old Joyce is the outspoken voice of dissent. “My mom 
usually makes tomato sauce with beef. I expected the tofu to be 
similar but it ended up being quite different,” she says. “I really 
liked the plant-based Parmesan and pasta, and the banana muffins 
were alright.” Still, Joyce tried the tofu sauce and did learn some 
new information about the animal welfare aspect of plant-based 
diets.

Ultimately, this is what matters: getting kids eating and talking 
about plant-based foods, and when it comes to influencing their 
future behavior, at least offering some food for thought.
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Europe’s Food Waste 
Warriors

Ensuring the global food system exists within planetary boundaries 
requires addressing what goes on people’s plates and how it’s 
produced. It’s also about reducing the amount of food that is 
disposed of without being eaten.

Hotel buffets can be a large producer of food waste, but at Novotel 
Blackfriars in central London, England, the kitchen team is doing 
something about it. The breakfast buffet is winding down but 
there’s still plenty of food: baskets of sticky pastries, bowls of fruit, 
and steaming trays of sausage, bacon, and eggs. While head chef 
Azad Choudhury says the kitchen adjusts its cooking volumes based 
on the number of guests, he says they generally prepare five to 10% 
more food to make sure they don’t run out. Hot leftovers are given 
to staff, but cold buffet items end up in the trash. 

That’s when Marion Schumacher and Charlotte Bastiaanse walk 
in. Taking out their smartphones, a waitress swipes their screen 
and hands them a takeaway carton. As the guests filter out of the 
breakfast area, Schumacher and Bastiaanse are free to pack up 
whatever they want from what remains. 

The two women stop by this buffet at least twice a week. It’s a 
convenient breakfast—they work at an office just across the street. 
And with London food prices not getting any cheaper, the buffet 
offers all you can eat options for £2.50. 

Schumacher and Bastiaanse are users of an app called Too Good To 
Go, the most downloaded food waste app in Europe. Between 2016 
and early 2020, 20.7 million users in 15 European countries have 
rescued more than 32 million meals from the trash. The company 
estimates that has prevented 80,700 tonsxxxii of greenhouse gas 
emissions from being released into the atmosphere. 

Apps like Too Good To Go are one solution to an urgent problem: 
the FAO estimates that a third of the food produced globally each 
year is lost or wasted.xxxiii That equates to 1.3 billion tonsxxxiv valued at 
nearly a trillion US dollars.51 These statistics contain an unfortunate 
irony: in 2018 an estimated 821 million people worldwide faced food 
insecurity.52 While food is rotting, others are struggling to eat. The 
conversation around food waste has traditionally been framed in 
three ways: the social justice aspect linked to hunger, the economic 
loss of that waste, and its environmental impact. ↘  Appendix 2: Food 
Recovery Pyramid from EPA

In Madrid, Spain, a sticker at the 
entrance of a restaurant indicates app 
users can find their surplus food listed on 
Too Good To Go.

xxxii In comparison, the average car 
in the USA emits about seven tons of 
CO2 in a year. 

xxxiv In comparison, an adult male 
white rhinoceros weighs around  
a one ton. 

xxxiii Food loss is anything that is unfit 
to sell or serve to people because 
it has spoiled at the production end 
of the supply chain. Food waste is 
characterized as items that are fit for 
human consumption, but for various 
reasons go to waste. Waste happens 
later in the supply chain at the retail 
and consumer levels. 

The Food Recovery Hierarchy 

Food waste apps like Too Good To Go are part of what’s categorized as a secondary market for food waste. 

This means they divert would-be waste by creating either a new market or new products. In addition to food 

waste apps, secondary markets include everything from charitable soup kitchens to subscription food boxes for 

unwanted fruits and vegetables. 

“These secondary market systems are a really important part of the whole [change that needs to be made to 

our food system],” says Martin Bowman with This is Rubbish. “But there is a need to fix the core system that is 

spitting out this food in the first place.”

Bowman references the Food Recovery Hierarchy, the inverted pyramid that prioritizes the actions that should 

be taken around food waste. Developed by the United States Environmental Protection Agency, the first 

suggested action is to reduce waste at its source, followed by finding a way for that wasted food to feed hungry 

people—the purpose of secondary markets. The hierarchy demonstrates there are a number of pathways to 

divert food waste, and that not all are created equally.

Those environmental impacts aren’t always apparent. “Food 
waste is a vastly overlooked driver of climate change,” reads a 2018 
Washington Post column.53 The story raises an oft cited statistic: that 
food waste contributes 8% of total global greenhouse gas emissions 
due to the methane and other gases released as it decomposes.xxxv 
Food waste equates to a quarter of all greenhouse gas emissions 
produced by the food system, behind livestock and fish farms (31% 
of emissions) and crop production (27% of food sector emissions).54 
“There are some FAO stats that came out saying that if food waste 
were a country it would be the third largest source of emissions 
after the United States and China,” says Martin Bowman with This 
is Rubbish, a United Kingdom-based organization that focuses on 
food that’s wasted at the industrial production level. 

Halving food loss and waste is one of the strategies the EAT-Lancet 
Commission identifies as necessary to create a sustainable food 
system. The strategy aligns with the UN’s Sustainable Development 
Goals, calling to “halve per capita global food waste at the retail 
and consumer levels and reduce food losses along production and 
supply chains, including post-harvest losses” by 2030.55

Strategies to accomplish this goal look differently worldwide. 
Nearly all food loss in low and middle income countries happens 
at the start of the supply chain, during production, post-harvest, 
and during processing.56 This is in part due to technological 

xxxv In comparison, 14% of all 
greenhouse gas emissions are from 
the transport sector, which gets far 
more attention than food waste in the 
mitigation agenda. 
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inefficiencies that affect the way food is harvested, stored, 
refrigerated, and transported. But Bowman from This is Rubbish 
says there’s a risk in focusing too closely on this simple narrative. 
“The solution is then generally touted as a technological one—
often multinational companies modernizing supply chains and the 
day is saved,” he explains. According to Bowman, the food system 
also needs to address social and power distribution problems, such 
as the cosmetic disposal of “ugly” crops, unfair trading practices 
such as grocery chains delaying supplier payment in order to 
push through unfavorable contract terms,57 and the systemic 
overproduction that can happen because producers are concerned 
about retribution if they under-supply. These are challenges that 
Bowman says would benefit from a regulatory approach, with 
legislation promoting fair trade and fines for companies that 
breach agreements with suppliers.xxxvi

In North America, Europe, and industrialized Asia, consumers 
and retailers play a more central role in what goes to waste. While 
these regions have the technology, money, and political power 
to ensure the preservation of food along the supply chain, an 
estimated 40% of losses are still attributed to retail or consumer 
waste.58 The remaining losses come from earlier production stages 
in the supply chain.xxxvii

The Origins of an App
Curbing food waste at the retail level is exactly what food waste 
app Too Good To Go is doing. Back at the buffet in central London, 
Marion Schumacher and Charlotte Bastiaanse have filled their 
cartons with an assortment of veggie sausage, croissants, cheese, 
hash browns, and granola. “The cafe in our office is not as well 
stocked as this. This is a better buffet for a better price, plus it’s for 
a good cause,” says Schumacher, adding that she and Bastiaanse 
work in the food sustainability field. “Convenience and pricing 
are important to some consumers, but what really attracted me to 
the app was the sustainability part because European regulation 
makes it rather difficult for companies to sell their food waste. I 
think [Too Good To Go] is a great initiative to actually make that 
happen.”

Here’s how Too Good To Go works: the app’s retail partners 
estimate the retail value of the food that would go to waste each 
day—an assortment of sushi platters normally priced at €15 each, 
or €150 worth of buffet food, for example. Retailers then reduce 

xxxvi If you had the power to create 
policies within a food system, what 
would be your top priorities? And 
why?

xxxvii Before moving forward, think 
about what you do when you need to 
dispose of food? Is there anything you 
can do to reduce your food waste? 

that shelf value by at least 50% and divide leftovers into a number of 
portions. Too Good To Go calls those portions “magic bags,” partly 
because of the sense of mystery of what’s inside, and partly because 
of the act taking place: food that would previously go to waste is 
now being saved. “Waste Warriors”—Too Good To Go’s term for its 
users—can then buy those magic bags in the app, picking them up 
at the time indicated by the retailer. Too Good To Go takes a small 
transaction fee from each meal saved, and the remainder goes to 
the food retailer. 

Too Good To Go was founded in 2015 by a group of young 
entrepreneurs in Denmark, the country where the company is 
headquartered. “They saw that food waste was a problem for 
restaurants and they realized they would buy that food if there 
was the chance,” says Javier Miranda, Too Good To Go’s Chief 
Marketing Officer, picking up the story. “So they decided to build 
a solution: at the end of the day someone would come take your 
leftovers and that person would pay for it, so it was a win-win-
win—good for the consumer, good for the restaurant, and of 
course, good for the environment.”

Launching its app in early 2016, the idea was quickly picked up 
across Europe. After a brief experiment with an open-source 
franchise model, the company reeled in independent operations 
the following year and brought on investors, a professional board of 
directors, and an executive team. While Too Good To Go is not yet 
profitable, Miranda points out that’s because of rapid growth and 
expansion into new markets, and not because of lack of generated 
funds. The company has raised €16 million in private investment 
since its founding and is prioritizing growth from 27,000 retail 
partners to 75,000 by the end of 2020.

While the premise of Too Good To Go has always been to save 
meals that would otherwise go to waste, retail partners say they’re 
drawn to the app for a number of other reasons, too. 

Getting Businesses on Board
Cookie Lab in Madrid, Spain, is still quiet by the time Dana Knowles 
arrives for the day. It’s just after 10:30 a.m. and the generous sized 
cookies and brownies displayed in the shop’s front case aren’t 
exactly morning food, especially by Spanish standards. 
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This haven of baked goods is Knowles’ newest food venture. 
Originally from rural Arkansas, Knowles now lives in Madrid and 
has been operating a chain of import businesses called Taste of 
America for 23 years, stocking products that appeal to the homesick 
expat. Cookie Lab is her first foray into freshly prepared foods. 

With the new business came a new challenge: food waste. While 
much of the excess stock at Taste of America is non-perishable and 
donated to food banks or charities, Knowles had a difficult time 
finding a home for Cookie Lab’s surplus sweets. “The philosophy 
of the business is that everything is freshly made every day, but we 
still don’t want to throw things away,” explains Knowles. 

The Cookie Lab is Dana Knowles’ first 
foray into fresh foods. Knowles’ has 
been selling ‘magic bags’ of leftover 
baked goods on Too Good To Go since 
she opened in September 2018, and 
says it’s beneficial for the environment, 
marketing, and gets customers in at the 
end of the day. 

Cookie Lab’s attempts to sell leftover products weren’t working. 
Reduced price goodies would go unsold because of fewer walk-in 
customers in the evening. Charities said they would accept the 
products, but only if they were delivered. Even giving the cookies 
to people on the street had logistical demands. “You need someone 
who will go out and do that, and as a small business we can’t dedicate 
a lot of resources on our end,” Knowles says. Posting surplus baked 
goods on Too Good To Go immediately resonated: “I said ‘this is 
perfect, because I have a product that needs to be useful in some 
way, but it’s difficult for me to find the avenue where it can be.’”

Knowles says this convenience piece is core in Too Good To Go’s 
appeal. Unlike other food waste apps that require business owners 
to guess exactly which products will be left at the end of the day, Too 
Good To Go gives shops the freedom to add whatever products they 
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have to the magic bag, so long as they equal the value advertised 
in the app. It’s a tool she says her staff actually want to use, and 
one that brings customers through the door near closing time when 
business slows. 

Listing leftover products on the app also helps Knowles tap 
into the values (and smartphones) of her millennial target 
market. “Customers are interested in all the components around 
sustainability and food waste,” she says. “Whether it’s the source 
of their ingredients or animal welfare […] I think it’s all tied up in 
the same package of sustainability and how we can belong to a 
community in a more responsible way. Businesses haven’t always 
had this financial incentive to save food, so it’s good that consumers 
are leading that demand and the change of thinking and practice.” 

Spain also has a large number of fruterías: small shops that sell 
unblemished, perfectly shaped fruits and vegetables in orderly piles. 
But, as Adrian Santamaria Lagunar says, a display like this comes 
with a dark side. 

Lagunar is the owner of Frutería Santamaría in Madrid. Surrounded 
by glossy stacks of fruit, he ushers towards his storage room and 
reveals what he says is a disturbing sight to many customers: a box 
of “ugly” fruits and vegetables. “What people are thinking is that 
if the food is ugly it is completely inedible. It’s normal. You buy a 
computer and you don’t want it to have scratches,” he says. 

Exacerbating the odd bruise and lump is Madrid’s summer 
temperatures. The average July day is 32°Celsius, and three to four 
kilograms of food spoil daily, regardless of air conditioning. On 
these days, Lagunar tries to haul home anything he can to share 
with his two brothers, parents, and grandfather. “I could feed 
another family as big as ours with the food left, and on some days 
many more,” he says. Too Good To Go offers an outlet for him to sell 
magic bags with the ugly produce, reducing the amount that ends 
up in the trash. 

Lagunar says it comes down to education and marketing—
changing the mindset that people have around food waste. That’s 
starting with some consumers, he says: “an app like Too Good To 
Go rewrites this story. It changes the focus from people buying ‘bad 
fruit’ to people doing something positive for society by managing 
the food waste.”

Education and marketing isn’t limited to ugly fruit. It’s lunchtime in 
London, and Too Good To Go user Matt Bannister is getting ready 
to pick up a magic bag from BEBOZ, an Italian street food spot. 
Bannister initially started using the app for convenience, needing 
something for dinner before heading to music shows. “Before, I’d 
find the nearest MacDonald’s on the way to the tube station,” he 
laughs. “Now there are multiple reasons for using Too Good To Go. 
It costs less, it’s actually good food that’s tasty, and you get the feel 
good factor as well knowing you’ve helped the environment.”

A recent Too Good To Go purchase in 
London, United Kingdom. To motivate 
its ‘Waste Warriors’ each Too Good To 
Go receipt offers users an environmental 
fact — for example, the amount of 
carbon dioxide avoided by saving a meal 
rather than letting it go to waste.

Two years in, Bannister says he uses the app weekly, and regularly 
rescues meals with his friends and work clients. It’s also prompted 
him to change his food behaviors in general. “I now go straight to 
the yellow sticker discount aisle when I’m grocery shopping. Too 
Good To Go has massively changed the way I look at this. Some 
of their marketing campaigns were quite shocking and opened 
my eyes. I’m more vigilant about what I’m throwing away.” It’s a 
changed perception of value, to go from waste to want.

Too Good To Go’s Food Waste Movement
Changing user perceptions around ugly produce and “less desirable” 
food is only the beginning. While it could focus solely on being a tech 
company, Too Good To Go envisions having a greater educational and 
policy impact. In addition to creating awareness within households 
and businesses, promoting education and advocating for policy 
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change are the four pillars of a new food waste movement Too Good 
To Go launched in April 2019.xxxviii

“Our job is to educate and bring visibility to a problem that is 
unfortunately not visible and tangible. We are not plastic,” says Javier 
Miranda with Too Good To Go, referring to the success campaigners 
have had in changing behaviors around items like straws and single-
use water bottles. 

Making the invisible visible demands working with people at many 
levels. Too Good To Go’s goal is to collaborate with 500 educational 
institutions worldwide by the end of 2020. That means attending 
conferences, writing case studies, and creating other classroom 
materials for students from elementary school to university age. The 
company is also financing research at a university in the Netherlands 
looking at emissions related to food waste, and Miranda says the 
company is open to funding requests from university students 
working on other related projects. 

Policy-wise, Too Good To Go is actively campaigning to change retail 
food waste legislation in at least five of its countries of operation by 
the end of 2020. At the moment, the company is focused on the best 
before labelling of products in Denmark, Norway, and France, the 
app’s largest markets. “People see these labels as the deadline for food, 
and that’s absolutely not true,” says Miranda. “There are products like 
dehydrated pasta or rice where this makes no sense, so we’re going 
to either push to change the food labelling on certain products or to 
remove the expiration date completely.” 

The European Union has the most progressive attitude worldwide 
towards some of these policy changes. In 2018, Martin Bowman 
and the This is Rubbish team led lobby efforts that prompted the 
European Parliament to adopt targets for food waste under its Waste 
Framework Directive. As a result, as of 2020 all EU member states must 
measure and report the amount of food wasted from manufacturing 
through to consumer level. While this makes the EU a global leader 
in this issue, the target to halve the amount of food wasted remains 
aspirational and non-binding. 

As more retailers take measures to reduce their food waste, either 
voluntarily or by-law, Too Good To Go is aiming to be their outlet. 
Getting more retailers on board is a key step for the company’s business 
growth. Until then, the app has more users than meals to save. 

Ultimately, the responsibility of changing the global food system 
does not fall on any one individual, government, or country, 
though certain regions of the world need to change their actions 
more than others (i.e. reduced red meat consumption in North 
America and across high and upper-middle income countries). 
Examining our food system offers the chance to reflect on many 
of the cross-cutting principles of planetary health. One principle, 
global citizenship, demands we recognize how individual and 
regional food choices and policies ripple outwards and affect 
the international community. Another principle, unintended 
consequences, demonstrates the need for long-term thinking so 
short-term food production gains don’t burden future generations 
with environmental and human health consequences. 

The science is in, strategies and targets set, examples of real-world 
solutions identified. The next step is for individuals, industry, and 
government to have the courage to change the menu at the scale 
required for a better future. 

Epilogue
xxxviii ↘ Learn more about Too Good 
To Go's food waste movement by 
clicking here
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