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Activities in our global allotment
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More food, energy and 
materials than ever 
before are now being 
supplied to people across 
distant regions

While 822 Mio. people 
are mal-nourished

From the Summary for policymakers 
of the IPBES Global Assessment



The biosphere and atmosphere, upon which humanity as a whole 
depends, have been deeply reconfigured by people. 

• 75% of the land area is very significantly altered 

• 66% of the ocean area is experiencing increasing cumulative 
impacts 

• > 85% of wetland area has been lost.

• Virtually all indicators of the global state of nature are
decreasing

The fabric of life on Earth is deteriorating fast worldwide. Its not 
only getting smaller, it is also getting increasingly thinner, simpler 
and more frayed.



Seppelt et al., 2014
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Peak years of renewable resources
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 A peak year in renewables is more 
frequent that for non renewables

 The synchronization of peak rate years 
of global resource appropriation can 
be far more disruptive than a peak 
rate year for one resource

 There is potential for further increase 
in yields, but it will come with high 
efforts, unlikely in high productive 
regions

We approach an “over-harvested 
planet”, how to continue?

The Independent, 28.1.2015

21.01.2015 |  Der Tagesspiegel
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Charles John 
Huffam
Dickens
*7.2.1812 

†9.6.1870

Thomas 
Robert 
Malthus
*13.2.1766 

†29.12.1834 

A Christmas Carol: Eine Geistergeschichte zum Christfest



The Optimistic View: Trust in innovations?
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Peak in innovation? Cost per invention are 
increasing 
(Huebner 2005, Fenichel & Zhao 2014)

Further increase in photosynthetic 
efficiency is expected to be hard to 
achieve 
(Zhu et al. 2010)

A basic constraint on breeding is biological 
diversity: Peak rate years of species 
domesticating: 2600 B.C. (3600-1500 B.C.)



Ellis, E. C. (2015). Ecol. Monog.
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Artenpool ist grundlegende Limitierung

Bis 2600 v.Chr. (3600-1500) hatte der Mensch 
die meisten der Arten “kultiviert”, die wir noch 
heute nutzen.

How are farmland biodiversity and yields

affected by intensification?
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Relationship between biodiversity and production

• Studies measuring the simultaneous 
effects of  land-use intensification on 
both biodiversity and yield 
at the same locations

• Global meta-analysis synthesizing 
(115 studies, 449 cases) 

• 1.6% or 9909 screened papers 
contained useful information

page 18

Beckmann et al. (2018, GCB)
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Land use intensity across production systems
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Land use intensity across production systems
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Biodiversity ~ Production Relationship: Results
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 The higher the increase in yield, 
the greater the loss of 
biodiversity: No “win-win” 
situation

 Largest effect in medium-medium 
systems: suitable for “closing the 
yield gap” strategies, BUT with 
highest risk for biodiversity

 Biodiversity loss even in high-
intensity systems
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Beckmann et al. (2018, GCB)





Global extinction rates are at least 
10 to 100 times higher than it has 
been on average the last 10 million 
years

On 23% of the agricultural areas 
yields losses are documented 
through decay of ecosystem 
function
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How do future scenarios consider the trade-off 
between production and biodiversity?



Global trends and 
regional asymmetries 
in development,
production and 
consumption

• 4 fold increase in 
global economy

• 10 fold increase in 
global trade



Comparing Land Use Expansion and Intensification (globally)
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Delzeit et al. (2018, NComms)



Global Scenarios for 2030: Expansion vs. Intensification
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Delzeit et al. (2018, NComms)
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Spatial association of endemism richness, cropland expansion and intensification

Delzeit et al. (2018, NComms)

(A) Potential cropland expansion

(B) Potential intensification

(C) Hottest Hot spots: Expansion potential, 
intensification potential and endemism 
richness



Synthesis of Global Scenarios on 
Biodiversity and Natures contributions 
to People 
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Economic optimism
• rapid economic growth 

• low regulation

Regional competition
• strong trade and other barriers

• growing gap between rich and 
poor

Global sustainability
• Proactive environmental policy

• Sustainable production and 
consumption



Projected changes in biodiversity and nature’s material and 
regulating benefits, due to climate & land use change by 2050

page 30



Seite 31

Sorry, but why is there no feedback considered?



The Biodiversity ~ Production Mutualism

page 32
Seppelt et al. (TREE, in review)



Outlook: What would be needed?

Point-based yield 
estimates

Synthesis of socio-environmental 
conditions to homogeneous units

Fields in landscape with 
varying structure

+

Seppelt et al. (TREE, in review)



• Where are tipping-points after which yields start 
declining? 

• How can high intensity farming systems be 
restructured to foster and re-establish farmland 
biodiversity? 

• What are the aspects of intensification in regions 
of lower land use intensity that boost yields and 
at athe same time utilize biodiversity? 

"Solutions for a cultivated planet" have to consider 
biodiversity and context in multifunctional land use 

Paradigm shift overcoming "protection” vs. "use” 

Conclusions & Outstanding Future Research Questions
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Transformative 
Change

Selected key points 
from the Summary 
for Policy Makers 
(SPM) Section D
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Meeting global societal goals 

through urgent and concerted 

efforts addressing direct 

drivers of change, which have 

accelerated during the past 50 

years to levels unprecedented 

in human history

Drivers of change have accelerated 
during the past 50 years to levels 
unprecedented in human history



Meeting global societal 

goals through urgent and 

concerted efforts 

addressing direct drivers 

and especially the root 

causes (indirect drivers) of 

nature deterioration
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Drivers of change have accelerated 
during the past 50 years to levels 
unprecedented in human history



D10 A key component of sustainable pathways is the
evolution of global financial and economic systems to build a 
global sustainable economy, steering away from the current, 
limited paradigm of economic growth. 
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• 68% of the capital in the soy and beef production and 70% 
of the capital in the illegal fishing flows through tax havens

• OECD countries subsidize US $ 100 billion in agricultural 
production that is not environmentally friendly



Most comprehensive global 
picture of the links between 
nature and people in recent 
times ever produced.

Trends worrying and clearly 
unsustainable

An urgent call for action:
• Prompt action
• Tackling the roots causes of 

nature’s deterioration
• Coordinated and integrated 

across sectors and scales

Global Assessment
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Anyone who believes in indefinite growth in anything physical, 

on a physically finite planet, is either mad or an economist.

Kenneth E. Boulding


