Sustainability and Conservation in the Amazon

Exploring Food Choices
Teacher Notes

Openers:
•
•
•

3-minute podcast or reading: What's The Environmental Footprint of a Loaf of Bread?
https://www.npr.org/sections/thesalt/2017/02/27/517531611/whats-the-environmentalfootprint-of-a-loaf-of-bread-now-we-know
3-minute video: How Your Sandwich Changed the World
https://www.npr.org/sections/thesalt/2017/06/20/533128467/how-your-sandwichchanged-the-world
3-minute humorous video about protecting the rainforest by purchasing Rainforest Alliance
certified products: Follow the Frog
https://www.youtube.com/watch?v=3iIkOi3srLo

Student readings:
•

•

What do people in small Amazonian communities eat?
o Inside the Food Forests of the Amazon Rainforest – Student Reading #1, or online
here: https://munchies.vice.com/en_us/article/aeagmg/inside-the-food-forests-of-theamazon-rainforest
What do we eat that comes from the rainforest?
o 7 Everyday Foods from the Rainforest – Student Reading #2, or online here:
https://www.rainforest-alliance.org/articles/7-everyday-foods-from-the-rainforest

Explore where our food comes from and why that matters:
•

•

Middle school level:
o Food Miles: Students consider food sources and the distances traveled to reach our
plates. http://sustainableschoolsproject.org/curricula/food-miles-lesson
o How Can My Breakfast Help the Birds? Students examine potential impacts on
rainforests of food choices that we make.
https://www.rainforest-alliance.org/curricula/sixth
High school level:
o Using interactive maps and charts from the International Center for Tropical
Agriculture, explore the geographic origins of food crops and discover the importance
of “primary regions of diversity” to our current diets and agricultural production areas.
http://blog.ciat.cgiar.org/origin-of-crops/
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o Investigate the United Nations’ goal of ensuring sustainable consumption and
production patterns with regard to food.
http://www.un.org/sustainabledevelopment/sustainable-consumption-production/
o How Big is Your Breakfast Footprint? – Students estimate the carbon footprint of a
typical American breakfast and think about the extent to which an individual’s carbon
footprint really matters.
https://serc.carleton.edu/sisl/2012workshop/activities/68532.html
o Shrink that Footprint: Graphs comparing carbon footprints of various types of dietary
choices: http://shrinkthatfootprint.com/food-carbon-footprint-diet
o Sustainable Diets: What You Need to Know in 12 Charts
http://www.wri.org/blog/2016/04/sustainable-diets-what-you-need-know-12-charts
o 5.4-minute video: The Diet that Helps Fight Climate Change
https://www.conservation.org/stories/climate-lab-vox-video-series-featuring-dr-msanjayan?ytVideoId=nUnJQWO4YJY
o Consider the impacts of wasting food: FAO estimates that 1/3 of all food produced for
human consumption is lost or wasted, representing missed opportunities to improve
global food security and to mitigate environmental impacts. These two reports provide
useful data:
Food Wastage Footprint – Impacts on Natural Resources:
http://www.fao.org/docrep/018/i3347e/i3347e.pdf
Reducing the Food Wastage Footprint:
http://www.fao.org/news/story/en/item/196377/icode/

Focus on palm oil (because of its prevalence in our daily lives and destructive potential to
rainforests):
•
•

From Rainforest to Your Cupboard: The Real Story of Palm Oil – Online interactive:
https://www.theguardian.com/sustainable-business/ng-interactive/2014/nov/10/palm-oilrainforest-cupboard-interactive
The story of Madison Vorva, palm oil activist who began at the age of 11 campaigning Girl
Scouts USA to adopt a deforestation-free palm oil policy for their cookies, after learning that
unsustainable palm oil production is linked to deforestation, carbon emissions, species
endangerment, and human rights abuses.
o TedX talk: https://www.youtube.com/watch?v=_scvSw8BiE4
o Article: https://www.directionsmag.com/article/1128
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Background Information on Environmental Impacts of Food
Food-miles and the relative climate impacts of food choices in the United States
Weber, C.L. & Matthews, H.S. 2008. Environ. Sci. Technol. 42: 3508–3513
Despite significant recent public concern and media attention to the environmental impacts
of food, few studies in the U.S. have systematically compared the life-cycle greenhouse gas
(GHG) emissions associated with food production against long-distance distribution, aka
“food-miles.” We find that although food is transported long distances in general (1640 km
delivery and 6760 km life-cycle supply chain on average) the GHG emissions associated with
food are dominated by the production phase, contributing 83% of the average U.S.
household’s 8.1 t CO2e/yr footprint for food consumption. Transportation as a whole
represents only 11% of life-cycle GHG emissions, and final delivery from producer to retail
contributes only 4%. Different food groups exhibit a large range in GHG-intensity; on
average, red meat is around 150% more GHG intensive than chicken or fish. Thus, we
suggest that dietary shift can be a more effective means of lowering an average household’s
food-related climate footprint than “buying local.” Shifting less than one day per week’s
worth of calories from red meat and dairy products to chicken, fish, eggs, or a vegetablebased diet achieves more GHG reduction than buying all locally sourced food.
Nutritional and greenhouse gas impacts of removing animals from US agriculture
summarized in Science magazine:
http://www.sciencemag.org/news/2017/11/what-would-happen-if-all-americans-went-vegan
“Our logic was to start at the extreme scenario [and work backward from that],” says Robin
White, the study’s lead author and an animal sciences researcher at Virginia Polytechnic
Institute and State University in Blacksburg. She and fellow animal sciences researcher Mary
Beth Hall, of the U.S. Department of Agriculture’s Dairy Forage Research Center in Madison,
began by estimating the impact of converting all land now used by the livestock industry to
cropland for human food. That would increase the amount of agricultural waste—corn
stalks, potato waste, and other inedibles now fed to livestock—and eliminate the animals
that now eat much of it. Burning the excess waste would add some 2 million tons of carbon
to the atmosphere, they estimate. Fertilizer demands would also go up while the supply of
animal manure dwindled. That would mean making more artificial fertilizer, adding another
23 million tons of carbon emissions per year.
The interaction of human population, food production, and biodiversity protection
Crist E., Mora C., & Engelman R. 2017. Science 356: 260–264.
http://science.sciencemag.org/content/356/6335/260
Research suggests that the scale of human population and the current pace of its growth
contribute substantially to the loss of biological diversity. Although technological change
and unequal consumption inextricably mingle with demographic impacts on the
environment, the needs of all human beings—especially for food—imply that projected
population growth will undermine protection of the natural world. Numerous solutions
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have been proposed to boost food production while protecting biodiversity, but alone these
proposals are unlikely to staunch biodiversity loss. An important approach to sustaining
biodiversity and human well-being is through actions that can slow and eventually reverse
population growth: investing in universal access to reproductive health services and
contraceptive technologies, advancing women’s education, and achieving gender equality.
Global diets link environmental sustainability and human health
D. Tilman & M. Clark. 2014. Nature 515: 518-52.
https://www.nature.com/articles/nature13959
Diets link environmental and human health. Rising incomes and urbanization are driving
a global dietary transition in which traditional diets are replaced by diets higher in
refined sugars, refined fats, oils and meats. By 2050 these dietary trends, if unchecked,
would be a major contributor to an estimated 80 per cent increase in global agricultural
greenhouse gas emissions from food production and to global land clearing. Moreover,
these dietary shifts are greatly increasing the incidence of type II diabetes, coronary
heart disease and other chronic non-communicable diseases that lower global life
expectancies. Alternative diets that offer substantial health benefits could, if widely
adopted, reduce global agricultural greenhouse gas emissions, reduce land clearing and
resultant species extinctions, and help prevent such diet-related chronic noncommunicable diseases. The implementation of dietary solutions to the tightly linked
diet–environment–health trilemma is a global challenge, and opportunity, of great
environmental and public health importance.
Editorial Summary: Eating our way out of trouble?
Across the world, human diets are changing as incomes grow, with potential impacts for the
environment as well as public health. David Tilman and Michael Clark have quantified the
effects of dietary 'westernization' and for many aspects of diet, they find a tight link
between health and environmental consequences. Unchecked, current dietary trends
would materially increase global greenhouse gas emissions and increase the incidence of
type II diabetes, obesity and coronary heart disease by 2050. What can be done about it?
Informed choices by individuals would help, but to little overall effect without major policy
changes in the environmental and agricultural sectors.
Strategies for feeding the world more sustainably with organic agriculture
Muller, A., Schader, C., Scialabba, N.E-H., Brüggemann, J., Isensee, A., Erb, K., Smith, P., Klocke, P.,
Leiber, F., Stolze, M. & Niggli, U. 2017. Nature Communications 8, 1290. DOI: 10.1038/s41467-01701410-w. https://www.nature.com/articles/s41467-017-01410-w
Summarized here: http://www.anthropocenemagazine.org/2017/11/can-organic-farming-feedthe-world-sustainably/
Summary: If we dramatically expanded organic farming across the globe, we could reduce
pesticide and fertilizer use, cut greenhouse gas emissions, and feed the world, says a new
study published in Nature Communications. But this comes with conditions: in order to
offset the much larger land requirements of organic agriculture, we’d have to combine it
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with reduced food waste and increasing vegetarianism, globally. Only with this threepronged approach will organic farming be a sustainable method for feeding nine billion
people by 2050, the study states.
Empty forests, empty stomachs? Bushmeat and livelihoods in the Congo and Amazon Basins
https://www.cifor.org/publications/pdf_files/articles/ANasi1101.pdf
Protein from forest wildlife is crucial to rural food security and livelihoods across the tropics.
The harvest of animals such as tapir, duikers, deer, pigs, peccaries, primates and larger
rodents, birds and reptiles provides benefits to local people worth millions of US$ annually
and represents around 6 million tonnes of animals extracted yearly. Vulnerability to hunting
varies, with some species sustaining populations in heavily hunted secondary habitats,
while others require intact forests with minimal harvesting to maintain healthy populations.
Some species or groups have been characterized as ecosystem engineers and ecological
keystone species. They affect plant distribution and structure ecosystems, through seed
dispersal and predation, grazing, browsing, rooting and other mechanisms. Global attention
has been drawn to their loss through debates regarding bushmeat, the “empty forest”
syndrome and their ecological importance. However, information on the harvest remains
fragmentary, along with understanding of ecological, socioeconomic and cultural
dimensions. Here we assess the consequences, both for ecosystems and local livelihoods, of
the loss of these species in the Amazon and Congo basins.
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Exploring Food Choices – Student Reading #1

7 Everyday Foods from the Rainforest
by the Rainforest Alliance1

Rainforests: shrouded in mist and mystery, home to animals beautiful and bizarre, filled with plants
that can poison or heal. They are the subject of frequent campaigns calling for their protection, but
what role do rainforests play in our daily lives? More than you might realize. Consider how
different, and poorer, life would be without these seven everyday items.
1. Do you kickstart your day with a cup of coffee?
Thank the rainforest. Coffee is one of nature’s most traded commodities, supporting more than 25
million people around the world and driving the economies of countries throughout Latin America,
Asia and Africa. Traditionally, coffee farms were almost indistinguishable from the forests that
surrounded them. And today, some of the world’s best coffee still comes from farms where the
beans grow under the shade of the forest canopy.

Photo credit: Charlie Watson

2. If your breakfast features bananas, then you are relying on the rainforest to get your day off to
a healthy start.
This tropical fruit is part of a $5 billion global industry, which until the 1990s had a reputation
sullied by worker abuse, rampant deforestation and the poisoning of streams and rivers. The
challenges posed by conventional banana farming prompted the Rainforest Alliance to develop its
unique approach to developing sustainable agriculture standards in partnership with local NGOs,
scientists, community leaders, worker unions and farmers to transform the industry. Today more
than 15 percent of all the bananas traded internationally come from Rainforest Alliance
Certified™ plantations.
1

https://www.rainforest-alliance.org/articles/7-everyday-foods-from-the-rainforest, published 9/16/14
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3. Heralded as the superfruit of superfoods, açaí has become a bona fide health food craze.
But Amazonian communities in rainforests where açai palm grows have relied on this tree for
generations. While in modern Western diets it is the berries—rich in protein, minerals and antioxidant and anti-inflammatory elements—that have attracted the most attention, traditional
Amazon communities use the palm heart as a vegetable and the fronds to thatch roofs. The oil
from the palm is also considered to have medicinal purposes.

Photo credit: Lets, Flickr Creative Commons

4. Enjoy a cinnamon latte?
You’d be hard pressed to do so if it weren’t for the cinnamon forests in places like Kerinci on the
Indonesian island of Sumatra in Indonesia. Cinnamon is literally the bark of the cinnamomum
burmannii tree and is mostly grown by farmers on small remote parcels of land, nestled alongside
other native trees. Once harvested, the bark curls naturally as it dries to form the “cinnamon
sticks” we find in our grocery stores. Cinnamon’s good pal vanilla also grows naturally within a
forest environment.

2
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5. As the most widely traded spice in the world, the sheer ubiquity of black pepper might give it a
pedestrian reputation.
But peppercorn grows on the flowering vine of the Piperaceae family in tropical regions around the
world, especially South Asia and Southeast Asia. It has been used as currency and presented to the
gods as a sacred offering. There is virtually no cuisine in the world where pepper does not serve a
role.

Photo credit: istock

6. Chocoholics might want to thank the tropical forests for their buzz.
Cocoa, like coffee, can be cultivated under the shade of a forest canopy and is found throughout
West Africa, Asia and Central and South America. Unfortunately, many cocoa farmers have cut
down forests in order to grow more cocoa or full-sun varieties—a practice that weakens soils,
destroys wildlife habitat and increases the need for agro-chemicals. The Rainforest Alliance works
with hundreds of thousands of smallholder farmers worldwide to encourage a return to shadegrown cocoa grown. Why shouldn’t our favorite indulgence be healthy for the planet?

3
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7. This rainforest plant has a dominant presence in our everyday lives and in global
environmental controversy.
Palm oil is found in food products, cosmetics, shampoos, soaps and a myriad of products most of us
use daily. But irresponsible farmers have cleared natural forest to make way for increasingly large
monoculture oil palms—to meet the insatiable demand for palm oil. Global efforts to the curb
environmental destruction caused by palm oil production include the development of a Roundtable
on Sustainable Palm Oil, commitments from major multinational companies to purchase only
sustainable palm oil and the Rainforest Alliance’s own training and certification initiatives.

Oil palm seeds
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Exploring Food Choices – Student Reading #2

Inside the Food Forests of the Amazon Rainforest
by Clarissa Wei2

Nearly all Kichwa families have their own chacra, a garden that serves as a source of food and
medicine. "This is barbasco, a suicide plant," Edmundo Salazar says. He motions to the young leafy
bush in front of him. The leaves are elongated and a vibrant green. For centuries, the
plant Lonchocarpus urucu was commonly used by indigenous tribes in South America for fishing.
When ground into a paste, it's a particularly potent substance that can stun fish in stagnant pools
or slow-flowing streams.

Edmundo Salazar. All photos by the author.

It's also used to commit suicide; three kids in Salazar's small town of Rukullacta had killed
themselves with the plant over the holidays. "Because of love sickness," Salazar says, touching the
leaves of the plant, briefly pausing, remembering. Soon the moment is over and we move on. After
all, the barbasco is just one plant in Salazar's garden of plenty.
All around, there's an abundance of edibles and medicinal foliage. For food, there's yucca roots and
leaves, mushrooms, cocoa, edible ferns, and Amazonian cinnamon, vanilla, and grapes. There's also
taro, various citruses, bananas, green plantains, and toquilla palms—whose leaves are used to
make hats and whose young hearts are edible. (Hearts of palm, after all, come from palm trees.)
There are herbs that act as natural antibiotics or insect repellants. Some plants act as seasonings,
others are just food for the birds.

2

https://munchies.vice.com/en_us/article/aeagmg/inside-the-food-forests-of-the-amazon-rainforest

Taro roots.
The entire garden spans 3.7 acres. This is Salazar's lifeline. It's not just a garden, it's the main source
of food for his family and it's been like this for centuries.
These gardens are called chacras, a Kichwa term that refers to a food garden in the midst of the
jungle. Edmundo Salazar himself is full-blooded Kichwa and runs an activist group called Wayru
Churis, whose purpose is to spread the cultural and musical traditions of the Kichwa people.

Salazar with a heart of palm.
An indigenous group that spans South America, the Kichwas have had a major presence in the
Amazon Rainforest for thousands of years. Here in the Napo Province in Ecuador, the rainforest is
their home. The Kichwas make up the majority of the populace.
Nearly all the families have their own chacra. It is their source of food, medicine and, at one time,
hardwood. The average chacra size is two to four acres and structurally speaking, it's a far cry from
the mono-crop operations typical of North American farms.
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A typical Kichwa meal.
"It's a super regenerative piece of land," says Carlos Calapucha, a Kichwa tour guide at La Casa del
Suizo, an Amazonian resort and lodge. "It provides our families our basic food. Without a chacra,
we cannot live."
An agroforestry system which mimics the diversity and natural layers of the rainforest, the chacra is
formed by burning out a section of the jungle. When nutrients derived from the ash are exhausted,
the garden is retired to the jungle and a new garden is created. The chacra is entirely organic;
pesticides and fertilizers are not used.
While it may not be as productive as mono-crop farming, the plants benefit from the
diversity. According to a 2015 study done in Brazil, agroforestry systems in the Amazon have
around ten to 12 species in the average home-garden plots. It's far greater than an average
agricultural parcel, which typically just has one species.

Edmundo with the suicide plant.
"Conventional farming requires outside inputs like pesticides and fertilizers, while an agroforestry
system allows for the natural recycling of nutrients that is adapted to the Amazonian climate and
geo-physical conditions that protect native species from pests, disease, and other stressors
commonly found in conventional agriculture," Sydney Nilan, program officer at the Runa
3

Foundation, says. The Runa Foundation is a non-profit organization in Ecuador dedicated to
creating value for tropical forests while benefiting the forest ecosystem.
The chacra is an extremely low-maintenance operation. Salazar says he only needs to tend to his
farm two times a week and that pests have never been a problem for him. Additionally, being
located in the rainforest means plenty of water for the crops.

Woodear mushrooms.
Salazar shows me a pond where he's cultivating tilapia. Introduced to the Amazon a decade ago,
tilapia is a widely popular source of protein for locals. They are easy to raise and the cultivation of
the fish has taken considerable pressure off the local river systems.
"We can't say how much more a chacra system produces than a conventional system, but it does
reduce inputs that farmers have to buy and the risk they have to assume, as well as negative
environmental impacts which affects other environmental services and natural resources that
communities depend on," Nilan says.

Salazar's son in their home.
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To the untrained eye, Salazar's farm may look like just any part of the jungle. But every part of it
has a function—even the decaying trees.
At the end of the tour, we head over to a mound of dead palm trees. There's a pungent odor in the
air—the smell of rot. These trees are Chonta palms (or Juania australis). He takes a machete and
starts hacking away at the bark, looking for a beetle larvae known as chontacuro.

Chontacuro.
Traditionally grilled, chontacuro is a culinary delicacy throughout the region. The larvae only
develop after the palms die, hatching and burrowing themselves deep inside the structure of the
tree and taking two months to reach the ideal harvest-size.
It's a marvelous source of protein, but even more than that, a demonstration of the
resourcefulness of the Kichwas. All throughout the chacra, there is life to be found in death and it is
with that philosophy that these people have been able to live off of the rainforest for centuries
without depleting its resources.
"With the exception of salt and oil, I don't have to buy anything from the market," Salazar says.
"The forest provides us with what we need."
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