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Global land use for food production

Earth’s surface 71% Ocean

361 Million km?
10% Glaciers |19% Barren land
Land surface 15M fam® 28 Million km?
1;2‘%:"";‘:; ‘;’ggh This includes the world's deserts, salt flats,
of Antarctica exposed rocks, beaches, and dunes.
" 0 110 h
Habitable land 37% Forests i shuo
39 Million km?
1% Urban and built-up land 1% Freshwater
This includes settlements and infrastructure  Lakes and rivers
1.5m km? 1.5m km?
Agricultural land
Global calorie supply
Global protein supply
Data source: UN Food and Agriculture Organization (FAO)
OurWorldinData.org - Rescarch and data to make progress against the world’s largest problems., Licensed under CC-BY by the authors Hannah Ritchie and Max Roser in 2019.
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EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND CONDITION

47% B Natural ecosystems have declined by
: : 47 per cent on average, relative to their
» DRIVERS earliest estimated states.

Demographic . _ ' P SPECIES EXTINCTION RISK

‘and — " 250, ™ Approximately 25 per cent of species are
sociocultural : e already threatened with extinction in
most animal and plant groups studied.

- . - e
conomic i e ECOLOGICAL COMMUNITIES

and - ; S T g
technological e . 239, ™ Biotic integrity—the abundance of naturally-
- present species—has declined by 23 per
cent on average in terrestrial communities.®

DRIVERS

INDIRECT DRIVERS

Institutions

and : BIOMASS AND SPECIES ABUNDANCE

e The global biomass of wild mammals has
82% B fallen by 82 per cent.* Indicators of
vertebrate abundance have declined

Values and behaviors

Conflicts 420

: iadg?mcs | Ml Land/sea use change rapidly since 1970
: S Sl NATURE FOR INDIGENOUS PEOPLES
— e AND LOCAL COMMUNITIES
- e , 729 W /2 per cent of indicators developed by
M Invasive alien species Indigenous Peoples and local communities
o Others show ongoing deterioration of elements

of nature important to them

* Since prehistory

Source: Diaz, S. et al. (2019) Science 366, eaax3100, doi:10.1126/science.aax3100 @LynnDicks
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Image: Adam Islaam | IIASA

Leclere, D., et al., Bending the curve of terrestrial biodiversity needs an
integrated strategy. Nature, 2020. 585(7826): p. 551-556. @LynnDicks



Four objectives to reduce the impact of agriculture on biodiversity

1. Stop agriculture from expanding into natural habitats

2. Produce food efficiently, on the smallest possible footprint
of land

3. Produce food in a way that doesn’t continually degrade the
land used for production

4. Reduce land demand, by shifting diets away from very ‘land-
intensive’ products and reducing food waste.
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1. Stop agriculture from expanding into natural habitats

Cropland extent, 2000-2019 PG :;‘ P ‘* ":",;-1" & A g Y
Stable Expansion Reduction 7 4 % C :\" e %
>30% >30% >30% P SRS { BN
& Sao Francisco — |, TSN
A F Valley NE Brazil &

0% 0% 0% k - - B

Potapov et al. (2021) Global maps of cropland extent and change show accelerated
cropland expansion in the twenty-first century. Nature Food @LynnDicks
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Keep your eyes on the pink!
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What does

all this have
to do with
Ireland?




 ~25% of food consumed in Ireland is produced domestically; 75% is imported

e Countries in Western Europe create a large part of their biodiversity footprint
beyond their borders

e 25% of the world’s cropland is growing products for global trade

=>300.0
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60.0

Thousand tonnes imported per year

<0.15

Sources: www.gov.ie; Map by Tom Ball, University of Cambridge, Mandala project www.mandala-consortium.org; FAO trade data; Method
described by Schwarzmueller et al. (2022). 'Agricultural trade and its impacts on cropland use and the global loss of species habitat’,
Sustainability Science: https://doi.org/10.1007/s11625-022-01138-7. @LynnDicks



Animal feed is also imported into
Ireland from around the world

Total animal-consumed mass imported in 2019 (1000 tonnes)

p—— — =300.0

| -
©
Q
>
2400 &~
Q
o
©
8
180.0 W=
—
(@]
v
Q
C
1200 C
(@]
s
©
C
©
60.0 %)
>
(@)
<
I_
<0.15

Sources: www.gov.ie; Map by Tom Ball, University of Cambridge, Mandala project www.mandala-consortium.org; FAO trade data; Method
described by Schwarzmueller et al. (2022). 'Agricultural trade and its impacts on cropland use and the global loss of species habitat’,
Sustainability Science: https://doi.org/10.1007/s11625-022-01138-7. Feeding cows © DoneDeal @LynnDicks



2. Produce food efficiently on the smallest possible footprint of land

C Single-rice

% of maximum
potential rice yield

55-60
60-65
65—70
70-75
75—-80
80-85

Scenarios of sustainable production
often involve closing ‘yield gaps’

Source: Deng, N., Grassini, P., Yang, H. et al. Closing yield gaps for rice self-sufficiency in
China. Nat Commun 10, 1725 (2019). https://doi.org/10.1038/s41467-019-09447-9 @LynnDicks



3. Produce food in a way that doesn’t continually degrade the land

Productive system

Conventional . : :
roductive system integrated with native
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30% decrease in seed weight
per pod, without pollinators

0.0045 - b b
0.004 -
0.0035 4
0.003 -
0.0023 4
0.002 -
0.0015 4
0.001 -
0.0005 -
0

mean seed weight per pod *SE

bagged supplemented

Source: Stanley et al (2013). Pollinators and pollination of oilseed rape crops (Brassica napus L.) in Ireland: ecological and
economic incentives for pollinator conservation. Journal of Insect Conservation, 17(6), 1181-1189.
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4. Reduce land demand, by shifting diets away from very ‘land-
intensive’ products and reducing food waste.

Land use per kilogram of food product

Land use is measured in meters squared (m?) per kilogram of a given food product.
369.81 m?

Lamb & Mutton
Beef (beef herd)
Cheese

Dark Chocolate
Beef (dairy herd)

326.21m?

87.79 m?

Coffee 21.62 m?
Pig Meat 17.36 m?
Nuts 12.96 m?

Poultry Meat 12.22 m?

Groundnuts 9.1 m?
Milk 8.95 m?
Fish (farmed) B 8.41 m?
Peas 7.46 m?
Eggs B 6.27 m?
Wheat & Rye | 3.85 m?
Prawns (farmed) §§ 2.97 m?
Maize § 2.94 m?
Rice || 2.8 m?

Bananas | 1.93 m?
Potatoes | 0.88 m?
Citrus Fruit | 0.86 m?
Tomatoes | 0.8 m?
Apples | 0.63 m?

0 m? 50 m? 100 m? 150 m? 200 m? 250 m? 300 m? 350 m?

Source: Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through producers and consumers.
OurWorldInData.org/environmental-impacts-of-food « CC BY



Source: Wagner et al (2021). Insect decline in the Anthropocene: Death by a thousand cuts. Proceedings of the National Academy of Sciences, 118(2), e2023989118.



Four objectives to reduce the impact of agriculture on biodiversity

1. Stop agriculture from expanding into natural habitats
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