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A closer Look: The Global Food System
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,We reached Peak Chicken”

Food peak production

Peak production refers to the point at

Copyright © 2014 by the author(s). Published here under license by the Resilience Alliance.
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Synchronized peak-rate years of global resources use
Ralf Seppelt ' '. Ameur M. Manc ('ur". Jianguo Liv®, Eli P_Fenichel® and Stefan Klotz 27

Resource use
peaks worldwide

The rates at which humans
consume multiple resources
such as food and wood peaked
at roughly the same time,
around 2006. This means

that resources could be
simultaneously depleted, so
achieving sustainability might
be more challenging than

was thought.

Ralf Seppelt of the Helmholtz
Centre for Environmental
Research in Leipzig, Germany,
and his colleagues estimated
the peak rate of extraction for
27 resources. For 20 of them,
mostly renewables such as meat
and rice, the peak-rate years
occurred between 1960 and
2010, with many clustering
around 2006. Only coal, gas,
oil, phosphate, farmed fish
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and S. Klotz. 2014. Synchronized peak-rate years of global resources use. Ecology

which the growth in production of a
crop, animal or other foodstuff
begins to slow down. From this time,
production will continue to increase
but at a decelerating rate. This is the
first stage of a process that typically
continues with a flattening of
production and then a decrease. Peak

YEAR IN WHICH FOOD TYPE
REACHED ITS PEAK-RATE
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production is the point at which
things begin to go wrong, acting as a
warning signal of what is to come.
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News Ampp3d Food

"Peak chicken" was 2006 - how food
production isn't keeping pace with

population

Production of the world’s most important foods could begin
declining. Here's why you should be just as worried as this chicken
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orgens um zehn rollt der
Trecker zuriick auf den
Hof. Frohgemut steigt der

Landwirt von der Maschine, setzt
sich an den Tisch mit der Karode-
cke unter der grofen Linde, wo
schon die Groffamilie und alle An-
gestellten versammelt sind und
herzhaft in ihre Stullen beifen.
Wogt der goldene Weizen auch
erntereif im Wind - so viel Zeit
muss sein. Eine solche Agrarro-
mantik, die von der Werbeindu-
strie gelegentlich bis ins Groteske
iibersteigert wird, ist dieser Tage
auch wieder bei der Griinen Wo-
che in Berlin zu besichtigen.

Die Realitit sieht anders aus.
Wiihrend der Traktor GPS-gefiihrt
wahlweise Saaten oder Pflanzen-

zahlt. Biobauern geht es kaum bes-
ser, die Zahl der Oko-Betriebe
ging zuletzt sogar zuriick.
Landwirtschaft ist ein knallhar-
tes Geschift, die Ertrige miissen
stimmen, sprich: weiter nach oben
gehen. Doch das wird immer
schwieriger. Nachwachsende Roh-
stoffe, lange Zeit fiir weitgehend
unerschopflich gehalten, kommen
an ihre Grenzen. Zu diesem
Schluss gelangen Landschaftsoko-
logen um Ralf Seppelt vom Helm-
holtzzentrum fiir Umweltfor-

Um Teller und

ter, die der Mensch fiir die Erniih-
rung braucht, sind limitiert.
Vorbei sind die Zeiten, in denen
die Agrarproduktion noch be-
trichtlich zulegte, unter anderem
dank Kunstdiinger und Bewisse-
rung. Diese Triimpfe sind ausge-
spielt. Der wichtigste war das An-
legen neuer Ackerflichen, aber
auch der sticht nicht mehr. Wil-
der und Grasland sollen - zu
Recht - geschiitzt werden, Siedlun-
gen werden immer grofer, Wiis-
ten breiten sich aus. Wertvoller

schung. Sie haben im globalen > iille; Boden ist endlich.

Mafstab fiir 20 nachwachsende lan k ~ ﬁl IIL”’ Das lisst sich in Deutschland

Ressourcen wie Mais, Reis, Wei- miissen Er[ ,agC stel gen gut studieren. Angetrieben vom
S

zen und Soja die jéhrlichen Zu-
wachsraten angeschaut. 18 von ih-
nen haben demnach ihr Maximum

VoN RALF NESTLER

Waunsch, Teller und Tank zu fiil-
len, wurden die Ackerflichen im-
mer grofer. Fast 12 Millionen

det werden, kommen rund 5 Mil-
lionen Hektar im Ausland hinzu.
Das kann nicht gut gehen, zu-
mindest wenn es alle so machten.
Was ist zu tun? Drei Antworten.
Erstens so wenig wie moglich weg-
werfen. Nach wie vor landen mii-
hevoll herangezogene, geerntete
und verarbeitete Produkte aus
Stall und Feld zu hiufig im Abfall.
Zweitens den Fleischkonsum auf
ein menschliches Maf bringen. Es
ist skandalds, dass Hithnchen-
fleisch teilweise billiger ist als Al-
lerweltsgemiise. Wenn die Politik
Gesetze erlasst und durchsetzt,
die zu einer artgerechten und um-
weltvertraglichen Haltung der
Tiere fiihren, wird der Konsum
sinken. Weil er endlich einen rea-

rohstoffe groRflichig durch
wachsende zu ersetzen. Int¢
gente Bewisserung und Diit
konnen dazu beitragen, ebe
wie mafvoller Einsatz von ¢
lingsbekampfungsmitteln. V
beiden letzten Methoden fii
zichtbar hilt, sollte bedenke
dass dkologischer Landbau
che im Schnitt 20 Prozent w
Ertrag bringt. Das zeigt eine
studie mit Daten aus aller W
die niederléndische Forsche
gewertet haben.

Nicht zuletzt sind leistun;
hige Pflanzen vonnéten, die
benenfalls auch mit schlech
‘Wasserversorgung und wid:
Klima zurechtkommen oder
ders nahrhaft sind. Die Griir



A closer Look: The Global Food System
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Global indicators of land systems

A: Land-use inputs/outputs

B: Environmental conditions

C: Socioeconomic conditions

Factor Unit Factor Unit Factor Unit
Cropland area km? per grid cell  Temperature °Cx 10 Gross Domestic Product S per capita
Cropland area trend km? per grid cell  Diurnal temperature range °Cx 10 GDP in agriculture % of GDP
Pasture area km? per grid cell  Precipitation mm Capital Stock in agriculture S

Pasture area trend km? per grid cell ~ Precipitation seasonality coeff. of variation ~ Population density persons km2
N fertilizer kg hat Solar radiation W m? Population density trend persons km-2
Irrigation Ha per grid cell Climate anomalies °Cx 10 Political stability index

Soil erosion Mg ha?! year? NDVI — mean, seasonality  index Accessibility travel time
Yields (wheat, maize, rice) that Soil organic carbon g Ckg! of soil

Yield gaps (wheat, maize, 1000t Species richness # of species

rice)

Total production index index

HANPP % of NPP,

Nitrogen fertilizer

Mean annual temperature

Accessibility to cities and market places

Vaclavic et al. 2013, GEC






Land System Archetypes

Boreal systems of the western world

A: +1cropland, +++soil erosion A: —land-use intensity
B: trop. climate, ++sp. richness B: boreal climate, -NDVI, —sp. richness
Forest systems in the tropics C: —GDP, +agr. GDP, —pol. stability C: ++GDP, ++pol. stability, —accessibility
A: —fcropland, —wheat yields, +rice yields 0.35% LSA 3: 14% A: —land-use intensity
B: trop. climate, — —clim. anomalies, ++sp. richness I—‘ ° . ° B: boreal climate, —\NDVI, —sp. richness
C: —GDP, +agr. GDP, —pol. stability C:—GDP, —pol. stability, —accessibility

LSA1:14%
20%

High-density urban agglomerations
A: +|cropland, ++inputs, ++HANPP
B: varying environmental conditions
C: +++1pop. density
LSA5: 0.1%

A: ++tpasture, — inputs/outputs
B: +temperature, —precipitation, +seasonality
C: —GDP, +agr. GDP, —TT pop. density

13%

Extensive cropping systems
A: ++fcropland, +inputs, +yields, +yield gaps, ++HANPP
B: varying environmental conditions

LSA6:1% L
' = C: —GDP, +agr. GDP, +acces+S|b|I|ty
. . . . LSAT7:11%
Irrigated cropping systems w/ rice yield gap
A: +++cropland/inputs, ++rice yields, +++rice yield gap
B: ++temp. and precipitation, +sp. richness
C: —GDP, +agr. GDP, +++pop. density, —pol. stability
2% LSA 12: 1%
Barren lands in the developing world
A: +++cropland/inputs, ++rice ylelc_i, +++wlheatlma|zel yield gap LSA 10: 5% LSA 11: 9% A: —cropland/pasture, —inputs/outputs, -HANPP
B: +temperature, +precip. seasonality, ++clim. anomalies B: ++temp., —precipitation, ++seasonality, - —NDVI
C: —GDP, +agr. GDP, ++1pop. density, —pol. stability C: —GDP, +agr. GDP, —pol. stability
Intensive cropping systems Margmal lands in the developed world
A: ++|cropland, ++N fertilizer, +++wheat/maize yields, ++HANPP  A: —cropland, +pasture, —inputs/outputs
B: temperate climate, —low seasonality, +NDVI B: +temperature, —precipitation, +sol. radiation
C: ++GDP, —agr. GDP, +pol. stability, +accessibility C: ++GDP, —agr. GDP, —pop. density, +pol. stability

Véclavic et al. 2013, GEC £ uFz






Forrest Fragmentation reaches Critical Levels

a Americas b Africa
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Hungersnot in Madagaskar
Verzweiflung lasst Menschen Lehm essen

09.10.2021 14:18 Uhr




The “demand-side”: Malnutrition of 220 Mio. Children below 2yrs

%

40
Stunting: Children below
30 -2 SD median height-for-
age
o) Wasting: Children below -
2 SD from median
) o8 Nilo - weight-for-height
10.9 % Overweight: Children
weighing 2 SD above
0 median weight-for-height
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Socio-Economic conditions: Picture or almost any facets of life

Income Level 2
< 8 US-S per day

Income Level 1
< 2US-S per day

Income Level 3 Income Level 4
< 32 US-S per day

| & ey

$316
Indonesia

https://www.gapminder.org/dollar-street/?p=1

$1046
Thailand




Socio-Economic conditions: Picture or almost any facets of life

Income Level 1 Income Level 2 Income Level 3 Income Level 4
< 2US-S per day < 8 US-S per day < 32 US-S per day
| L i

POOREST RICHEST

$32
Tanzania

$368
Brazil

Tanzania France

https://www.gapminder.org/dollar-street/?p=1 ﬁUFZ






“Brahma, Krisha und Oko” (Die Zeit, 2020)

Both low- and high-yield intercropping strategies save

16—29% of land and 19-36% of fertilizer compared with
monocultures

WISSEN |

OKOLOGIE « CORONA - GESUNDHEIT « ALLTAG
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Brahma, Krishna und Oko

In Indien Liu cin resiger Febdversach fiir eime duermative Landwiroschaft. Eise halbe Million Bavern
vertraut dabei auf busees Pansen-Nebencinander, dic Weisheit der Goeter end cinemn Guru vaw crmnmins senre
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Li et a. 2020. Nature Plants With maize Without maize Strip Row  Mixed ﬁ UFZ



What could we achieve if heterogeneous data could be brought

together in a seamless manner?




Assessments: Make our life easier... please
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Implementation: Monitoring for Decision-Making?

UN® CBD * How to monitor if these agreements
b are followed, or not?
Capventienon The e What could economic incentives to

Biological Diversity e —

foster these?

PREPARATIONS FOR THE POST-2020
BIODIVERSITY FRAMEWORK
UPDATE OF THE ZERO DRAFT OF THE POST-2020 GLOBAL BIODIVERSITY FRAMEWORK
Note by the Co-Chairs
I. BACKGROUND
In decision 14/34, the Conference of the Parties set out the process for developing a post-2020

‘Catastrophic’: Sierra Leone sells
rainforest for Chinese harbour

CBD/POST2020/PREP/2/1
Page 4

Controversial deal with China would be ‘disastrous’ for fishing and
protected rainforest, say opponents

* "W

B. 2050 Goals

10. The Framework has four long-term goals for 2050 related to the 2050 Vision for Biodiversity.*
The four goals are:

(a) The area, connectivity and integrity of natural ecosystems increased by at least [X%)]
supporting healthy and resilient populations of all species while reducing the number of species that are
threatened by [X%] and maintaining genetic diversity;

(b) Nature’s contributions to people have been valued, maintained or enhanced through
conservation and sustainable use supporting global development agenda for the benefit of all people;

(c) The benefits, from the utilization of genetic resources are shared fairly and equitably;
(d) Means of implementation are available to achieve all goals and targets in the framework.
C. 2030 Mission
11. The 2030 Mission for this framework is:

To take urgent action across society to put biodiversity on a path to recovery for the benefit of
planet and people.*

The Guardian,
Mai 2021

O The beach earmarked for development fringes the Western Area Peninsula national park, home

tn andannarad cnariac inclidina nananline Dhatanranh. leenif Sanann/AEDICattu



Communication: Mobile-Apps tracking a supply chain™?
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Intencion

ecologico

“Lieferkettensorgfaltspflichtengesetz: §1 Gesetz tiber die unternehmerischen

Sorgfaltspflichten in Lieferketten € UFZ



Communication: Mobile-Apps tracking a supply chain?

wi! Telckom.de = D™

Y W
R
% INSTALLIEREN

cai<,

- Y ok | 1 83
§ aternruuns

Audible

ausgewogen,

‘ffg& jst

o unser Leben
. v ah

aromatisc!

I j/////;f:p_ !

ul Telekom.de & 20:43

Lebens- und Ernahrungsweise

& Gilutenfre
Q Laktosefrei
O Vegan

Q Vegetarisch

Klima Score

Dieses Produkt hat noch keinen Klima

Score.

Stimme hiermit ab, damit sich das andert.

Labels und Gitesiegel

# UFZ



Communication: Mobile-Apps tracking a supply chain?
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Communication: Mobile-Apps tracking a supply chain?
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Communication: Mobile-Apps tracking a supply chain?

Telekom.de = I Telekom.de & 20:43 7240%8
M, ek, b ISon.0e. : =88 il Telekom.de = 21:27

Lebens- und Ernahrungsweise Anika Seppelt

02.06.22, 2015
& Glutenfrei

g?schaum 5 & Laktosefrei

INSTALLIEREN & Vegan

, —
afé;;‘n ] & Vegetarisch
inten<ioh

1ER
P ,"-'.‘,g PION

Klima Score

Dieses Produkt hat noch keinen Klima Score.
Stimme hiermit ab, damit sich das andert.

QFMA AROMA“CP = ABSTIMMEN

ui
ausgew

vogen, aromatusch
Labels und Gitesiegel

Katalog Profil Menii

# UFZ



What is a at the table: Four Challenges”

 Provide tools to access data, assess
provenance and reproducibility, to

e support smart integration across scale
and different resolutions, which

e assist interpretation, and

* support communication!

# UFZ

% . . . . . . . . .
from the perspective of an environmental scientist doing science-policy communication



Anyone who believes in indefinite growth in anything physical,
on a physically finite planet, is either mad or an economist.

Kenneth E. Boulding




