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• Not possible to conduct 
a project of this size 
without significant 
contributions from 
funders and partners
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expertise and time from 
many authors.

• Their institutions also 
allowed them time 
away from their main 
activities to assist us.
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GEO-6 findings for Life on Land

• Biodiversity is in crisis - We might be 
observing the sixth mass extinction in the 
earth’s history

• Ecosystem decline – 10 out of 14 terrestrial 
habitats showed a decrease in vegetation 
productivity between 2000 and 2013.

• Deforestation – The deforestation rate has 
dropped to 6.5 million ha/yr, with planted 
forests increasing to 3.2 million ha/yr.

• Food production – Is the primary use of land 
(50% of habitable land).  We will need 50 
percent more food to feed the 10 billion 
people on the planet in 2050

• Monoculture crops – Have helped increase 
productivity but led to environmental 
degradation, biodiversity and nutrition loss.



Climate change

• Temperature over land – Average land 
surface temperature has increased by 1.5 
degrees C, while global average temperature 
has increased only 1 degree C

• Desertification – In 2015, about 500 million 
people lived in areas experiencing 
desertification between the 1980s and 2000s. 
(South and East Asia, circum Sahara region, 
including North Africa, Middle East, including 
the Arabian peninsula)

• Degradation – About a quarter of Earth’s ice-
free land area shows human-induced 
degradation. Soil erosion from agricultural 
fields is estimated to be 10 to 20 times (no 
tillage) to more than 100 times (conventional 
tillage) higher than the soil formation rate



For Life on Land, focus on the food system

• Food waste – globally a third of food is 
wasted, 56% in developed countries and 44% 
in developing countries

• Diminishing land and water resource – due 
to climate change, land is being lost to 
desertification and more frequent droughts 
are decreasing available freshwater. Biofuels, 
biodiversity protection and reforestation 
compete for land.

• Link between human health and 
environmental impacts – overuse or 
unmanaged use of chemicals, fertilizers and 
pharmaceuticals, along with intensive 
farming practices are making food production 
environmentally unsustainable.  77% of all 
agricultural land is used for meat production.



Food loss and waste

• One third of edible food is wasted or lost 
annually (about 24% of all calories) accounting 
for losses of US$750 billion to US$1 trillion 

• Food losses and waste used about 28 per cent
of the world’s agricultural land area  in 2007

• Food losses and waste released approximately 
4.4 Gigatonnes of CO2 equivalent, or about 10 
per cent of total global GHG emissions, in 2015

• If waste cannot be reduced, opportunities to 
convert to compost, liquid fertilizers, biogas or 
higher value end-use products such as animal 
feed protein or biochemicals could be explored 

• If this waste was reduced, more land would be 
available for agricultural production methods 
that are environmentally friendly such as 
organic farming



How we get our protein

• Plant-based protein – Over 60% of global 
protein comes from plant-based sources 
(ranging from sugar and wheat, to lentils and 
beans)

• Animal protein – Beef, goat and sheep 
(ruminants) are the least efficient sources of 
protein and also use the most land and 
produce the most GHGs/ton of protein.

• Eggs, milk, pork, poultry and fish – Are the 
most efficient sources of animal protein and 
have lighter GHG footprints

• Regionally – ‘Western-style’ diets consume 
almost double the land and produce nearly 
double the GHGs compared to the world 
average.



The pandemic has likely set us back, but there 
are ways to change the path we are on

• Pathways exist to meet the environmental 
dimension of SDGs/MEAs – transitions in 
consumption, production, access and 
environmental management.

• Transforming food systems is central to the 
pathways that could achieve environmental 
sustainability.

• Incremental policies will not be sufficient – all 
pathways require rapid and wide-ranging 
innovations; many beyond historic rates of 
change.

• Policy integration and coherence are needed –
integrate environmental concerns in all policy 
sectors at all levels to deal with possible trade-
offs.

• More synergies than tradeoffs exist – e.g. plant-
based diets can create health benefits
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The way forward

• Healthy planet is a foundation for supporting all 
life forms – but, we have transformed earth’s 
natural systems and disrupted self-regulatory 
mechanisms and life-support systems.

• Human health is now affected at a significant 
scale – through exposure to harmful pollutants, 
pandemics and reduced access to ecosystem 
services.

• Policy innovation – can help guide the 
transformative change that is needed.

• Systemic innovation – the key to socioeconomic 
development towards a sustainable world.

• Transformative change – is a disruptive process 
that goes beyond incremental improvement, but 
can be achieved.

Incremental
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