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Through Nature-based Education learners are 

empowered to respond to the appeal by 

UN Secretary-General Antonio Guterres for all nations 

to ‘make peace with nature’ in the global fight against 

climate change and biodiversity loss.
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To do this, we need to consider True Cost Accounting which includes ‘external’ costs 
that are not reflected in the price of food to the customers at the check-out till. 
Cheap food often comes at a high cost. 

External costs of industrialised production systems may include, for example… 
o environmental degradation
o biodiversity loss
o species extinction 
o animal abuse 
o desertification
o climate change 
o food waste 
o antibiotic resistance

True Cost Accounting
Climate change has forced us to confront the actual costs of our industrialised world 
and the way we produce food.

Section 1

Scientists around the world 
agree that global warming is 
one of the external costs of our 
industrialised food system. Indeed, 
the United Nations Food and Agriculture 
Organisation (FAO) estimates that one-third 
of the greenhouse gas (GHG) emissions 
responsible for global warming are 
generated by the way we produce food. 
While many countries are attempting to 
reduce the worst offending greenhouse gas 
emissions by weaning their economies off 
fossil fuels as sources of energy (coal and 
gas), more and more attention is now being 
focused on the way we produce food. 

It is for this reason that alternative farming 
systems that support nature and sequester 
the powerful greenhouse gas CO2 back into 
the soil, are gaining ground. 

 
But first, let us understand how 

industrialised agriculture came about and 

its impact in terms of True Cost Accounting.

How the dominant industrialised model of 
food production came about

For more than 10 000 years mankind was 
dependent on the quality of soil and the cycles 
of rain to grow food.

Then in 1909 two German scientists discovered 
that atmospheric nitrogen (N2) combined with 
tiny particles of hydrogen (water) produces 
ammonia which transforms the vital plant 
nutrient of nitrogen into a plant-available form. 
This became known as the Harbour Bosch 
Process. The result was animals were no longer 
needed to provide fertilizer to grow plants. 
Suddenly a lot more food could be grown at 
much less cost.
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By the 1960s agri-chemical poisons like 
pesticides and herbicides also entered the 
market. Moreover, powerful tractors replaced 
oxen and allowed for the ploughing of much 
more land and the potential to feed many 
more people.

Indeed, harvests of grains were so prolific that 
for the first time, surpluses beyond human 
need became available and facilitated the 
feeding of grain to animals too. This was the 
birth of industrialised agriculture.

The Green Revolution as it was called, came to 
dominate agriculture in the global north and 
soon spread to the global south.

Industrialised agriculture (factory farming) is, to 
this day, the dominant food system on which 
humans rely, for themselves as well as for 
farmed animals.

Farmed animals, for their part, experienced 
another kind of revolution. Starting in the 
1950’s, they were taken off the land, crammed 
into cages, stalls, sheds and feedlots and, 
contrary to their digestive needs, their food 
changed from grasses, herbs, and shrubs to 
grains. 

This freed-up the land and made way for the 
growing of even more grain crops. Idyllic 
images of happy cows lowing lazily in the fields 
with chickens pecking alongside them, became 
a far cry from reality although such images 
continue to be found as illustrations in 
children’s books, even today.

Animals became ‘units of production’ as part of 
a highly efficient production line, totally under 
man’s control.

The economies of scale provided animal-
derived products at cheap prices, so cheap in 
fact, that meat, especially chicken meat, turned 
into a daily staple. Human populations grew, 
and continue to grow exponentially.

Industrialised agriculture continues to be 
viewed as a necessity in order to feed the 
exploding human population. The true costs to 
planet Earth and to future generations, have 
been ignored. The so-called Green Revolution 
was a misnomer. In reality, cheap food is 
anything but cheap. It is literally costing the 
Earth.

The next chapter explains how the external 
costs of industrialised agriculture have ravaged 
our Earth and why a new approach to food 
production has of necessity, come about.

The feel-good 
myth we 
continue 

to teach our 
children

The reality

The reality
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Section 2
Here are examples of the true costs of 
industrialised farming

Making way for crops has wiped out 60% of 
mammals, birds and reptiles since 1970 

— WWF

The Council for Scientific and Industrial Research 
has valued this loss at R61.5 billion annually

https://www.fao.org/3/i2373e/i2373e01.pdf

The 2020 figures for SA’s maize harvest show that 5.4 million tonnes was used for human consumption 
and 5.7 million tonnes for animal feed.  

62% of the available water resources in South Africa are used for the irrigation of crops – Farmer’s 
Weekly.

https://www.wwf.org.za/?uGlobalSearch=food
+waste&uGlobalLang=en

www.farmersweekly.co.za  |  New irrigation systems making do with less

www.allaboutfeed.net  |  South Africa produces 2nd highest corn crop
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The United Nations recognises the interconnection 
between people, animals, plants and their shared 

environment, with the health of one being 
dependent on the health of the other.

Humanity is waging war on nature. This is suicidal. 

Nature always strikes back and is already doing so with growing force 

and fury. Biodiversity is collapsing. One million species are at risk of 

extinction. Ecosystems are disappearing before our eyes. Making 

peace with nature is the defining task of the 21st century. It must be 

the top, top priority for everyone, everywhere.

— UN Secretary-General Antonio Guterres
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Organic Agriculture: 
At its core is the belief that we can produce 
healthy food for people without the use of 
synthetic salt-based fertilisers and poisonous 
chemicals.

Regenerative Agriculture: 
An agricultural system that involves many 
practices, all of which ensure that the farms 
and ecosystems are in a state of constantly 
improving ecological health. 

Organic, Permaculture, Agroecology and Bio-
Dynamic are all forms of regenerative 
agriculture. 

Some regenerative practices include rotational 
grazing of livestock, minimum tillage of the soil, 
fertilizer reduction and so on.

Farming with Nature

Farming with Nature takes many forms.
What they all have in common is the fertility of the soil:

Section 3

These services include:

o Carbon sequestration (the process of pulling carbon into the soil)

o Food

o Wood

o An intact water cycle 

o Clean air

o Waste removal

o Biological pest and disease control

o Pollination

o Medicinal resources

o Animal Welfare 

Nature offers “services” for free

Good soil smells 

different!
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Soil is not dirt
Soil is a powerful piece of the jigsaw puzzle in 
solving the climate crisis.

Since the 1990s an understanding of soil as a 
living entity has mushroomed. We are just 
beginning to discover the relationship between 
soil microbiology and plants.  Soil is not dirt with 
a few chemicals thrown in. Soil is a living entity 
with more than 1 billion living organisms within 
one teaspoon of healthy soil. 

The symbiosis between soil, plants, animals, and 
ourselves is at the cutting edge of modern 
agricultural science.

Section 4

The role of animals in soil health
Put animals in confinement and their dung and 
urine become major pollutants for both 
greenhouse gases in the atmosphere and 
contaminants to our water and ground water.

But, back on the fields animals digest plants and 
the stubble waste from crop production into soil 
fertility. Through eating, dunging and trampling, 
the microbiology of the animals becomes part of 
the microbiology of the soil’s food web.

“Outdoor Egg farming 
is my way of contributing to 
a better world for my family and 
the people of South Africa. In a 
world where micronutrient 
deficiency 
is said to affect some 2 billion 
people, every mouthful counts!  
Eggs contain all the micro 
nutrients essential to life... but 
outdoor eggs more than 
others... ”
— Thobelani Mngomezulu
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The Five Freedoms for Animals, as endorsed by the World Organisation for Animal Health 
(WOAH), are considered a satisfactory benchmark for farmed animal welfare. The essence of 

the Five Freedoms is that animals in our care should thrive and not simply survive. 

Regenerative agriculture supports global concern 
for the welfare of animals.
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Study the information in this lesson plan, 

do further research if necessary, and then prepare 

a presentation to persuade classmates as to 

why regenerative agriculture is preferable 

to industrialised agriculture.
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✓ Carbon is an element that is a key ingredient in all life on Earth. It is part of every single biological 
molecule. 

✓ Carbon is stored in vegetation, soils and in the oceans. 

✓ Carbon dioxide, CO2, is a chemical compound that exists in the atmosphere and is composed of 
two oxygen atoms bonded to one carbon atom. CO2 is utilized by plants during the process of 
photosynthesis. 

✓ In the atmosphere CO2 acts as a blanket trapping infrared energy coming off the earth. Without 
CO2 Earth might be too cold to support human life. With too much CO2, earth may heat up to 
intolerable extremes.

✓ Human activities are blamed for the accelerated release of CO2 into the atmosphere resulting in 
global warming. The burning of coal, a fossilised carbon formed over millions of years from the 
remains of dead animals and plants, releases carbon into the atmosphere, as does the clearing of 
forests and the disruption of soil in general. 

The Liquid Carbon Pathway

Soil is not dirt. 

Healthy soil presents a powerful piece of the jigsaw in solving the climate crisis.

Study the information in this lesson plan, do further research if necessary, and 

then prepare a presentation to persuade classmates as to why regenerative 

agriculture is preferable to industrialised agriculture.

❖ Soil carbon sequestration is a process in which CO2 is removed from the atmosphere and stored 

in the soil carbon pool. This process is primarily mediated by plants through photosynthesis and is 

viewed as a major mitigation against climate change and global warming.

❖ Plants grow by using sunlight to synthesize nutrients from carbon dioxide (CO2) and water. 

Through photosynthesis plants also manufacture fluids known as ‘exudates’. For example, sap is 

an exudate.

❖ In this way, CO2 is transformed by plants into a liquid carbon and is exuded from plant roots into 

the soil where it assists in the decomposition of plant and animal matter to form humus. Humus is 

rich in nutrients and retains moisture in the soil.
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o Since there is no sunlight, the vast fungal networks in the soil cannot make their own food 
through photosynthesis. Instead fungi take nutrients from the exudates. 

o The fungi use the exudates to create their own sticky carbon exudate called Glomalin which is 
essential for soil chemistry.

o Glomalin is critical in binding soil particles together with pores for air and water storage. Glomalin 
stabilises soil so that it resists water and wind erosion and provides an environment supportive of 
plant growth.  

o Farming practices like ploughing, leaving soil bare, growing monocrops, and using synthetic 
fertilisers all disrupt the liquid carbon pathway from CO2 to Glomalin.

In focus :
The role of farm animals in the mitigation of global warming
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Cattle have received a bad rap lately! 

They stand accused of heating up the planet 

by burping out methane as part of their 

digestive process.

Resourceful as ever, humans developed burp-

catching face masks to be fitted snugly over 

the nostrils of cattle. The face masks are 

designed to capture and oxidize methane as it 

is exhaled.

Before we create yet another pollution 

nightmare with used-up mucousy face-masks 

manufactured for the world’s billion belching 

and farting ruminants we should look instead 

to how Nature and ruminants together have 

captured carbon over the millennia. 

Nearly 60% of Mother Earth is grassland 

beneath which lies carbon-rich soils built up 

by the digestive processes and cloven hooves 

of countless herds of ruminants across the 

ages. 

Carbon capture is one of Nature’s free 

services.

It’s a service that we overlooked as the 

industrialization of farming took animals off 

the land and into sheds and feed-lots where, 

instead of grass, they were forced to eat 

grains for rapid weight-gain and slaughter.  
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Learn more about the amazing hidden world beneath our feet and to see why 
nature-based farming supports healthy soil

theguardian.com |  Secret world beneath our feet

See video on measuring soil carbon content

YouTube  | Soil Organic Carbon – Everything you need to know

Read Sixty Harvests Left : How to reach a nature-friendly future by Philip Lymbery

philiplymbery.com  |  Sixty Harvests Left
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Guided by Issue 86 of the national publication Animal Voice of 
South Africa as reprinted in the following pages…

www.animalcoice.org |  Magazines

http://www.animalcoice.org/
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For the Love of Kin 
is a fictionalised version of what really 

happened in South Africa in 2024 when 
Compassion in World Farming CEO, Philip Lymbery accepted an 

invitation from pioneering food company Newform Foods to 
sample its cultivated lamb meatballs. The fact that a very happy, 

healthy sheep, still enjoying 
life at the Greyton Farm Animal Sanctuary had provided 

the meatballs, was motivation enough for 
him to break his 40-year fast from meat.

https://www.naturebased.education/kin

https://www.naturebased.education/kin
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Our education system needs change, for us…

and the rest of earth’s inhabitants too!

A different outcome depends on

teaching for a different outcome.
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