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I. Introduction - Land as a Resource

 83% of the Earth's land surface has been converted by

human activities

 about 60% of Earth's ecosystems are considered
degraded or unsustainably used

 Croplands and pastures have become one of the largest
terrestrial biomes on the planet with ~ 40% of the
terrestrial surface whereas the intensification of cropland
covers alone ~12%

 over the last 50 years ecosystems changed rapidly and
extensively than in any comparable period of time in
human history

 the demand for land increases but supply is fixed

 land becomes increasingly scarce and often a venture

 the number of land conflicts increase

Achieving food security and health, mitigating and
adapting to CC, protecting biodiversity, protecting people
from natural disasters, supporting sustainable land
management,…, are only a few of the thematic land
resource challenges
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II. Land Cover vs. Land Use
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Fig.: 1+2: Land use and land cover across scales (left). Influencing factors between land use and land cover (right) (Rutledge, 2012, p.3, 10)



Trends and Drivers 
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III. Concepts for Global Boundaries
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Fig. 3: The nine global boundaries and the three systems (rate of biodiversity loss, climate change and human interference with the nitrogen cycle), where the 
boundaries have already been exceeded. (Rockström et al., 2009 )

1. Global Boundaries 2009 (Rockström et al.)

 The scientists estimate that humanity has already 
transgressed three of nine boundaries: 

 climate change

 biodiversity loss, and 

 nitrogen cycle



Targets for Land Resources 2009
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Targets 
No more than 15% of the global ice-free land 
surface should be converted to cropland

cropland extend should only be applied to the 
most productive areas
Processes that result in a loss of productive land 
should be controlled
Demand-side processes need to be managed
Agricultural systems which better adapt to natural 
processes (e.g., complex agro-ecosystems) could 
allow an extension of this boundary

The land system boundary should be 
implemented at multiscales and includes:

to reserve the most productive land for 
agricultural use, 
maintain high conservation-value forests and 
other ecosystems in their current states, and 
maintain carbon-rich soils and ecosystems in their 
undisturbed or carefully managed condition
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Tab. 1: Planetary boundaries suggested by Rockström 2009 (Steffen et al., 2011, p. 63)

Assumption: agricultural land = major global driver behind loss of ESS and functioning



III. Concepts for Global Boundaries
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Fig. 4: The nine global boundaries and the four systems , where 
the boundaries have already been exceeded. (Steffen et al., 2015 )

2. Global Boundaries 2015 (Steffen et al.)

 In the up-dated version of PBs it is scientifically assumed, 
that four of nine planetary boundaries have now been crossed : 

 climate change

 biosphere integrity, 

 land-system change, 

 and biogeochemical cycles

 two core boundaries (climate change, 
biosphere integrity) have been 
identified to be able on its own to drive 
the Earth System into a new state should 
they be substantially and persistently 
transgressed



Targets for Land Resources 2015
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Global: 75% of potential forest cover 
should be maintained (or ~47.9 million km2 

of the ice-free land surface of Earth)

Biome forest approach
Tropical Forest: 85% of potential 
forest cover should be maintained 
(approximately 19.3 million km2). 

Boreal Forest: 85% of potential forest 
cover should be maintained 
(approximately 19.1 million km2)

Temperate Forest: 50% of potential 
forest cover should be maintained 
(approximately 9.5 million km2)
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Tab. 2: Planetary boundaries 2015. (Steffen et al. 2015)



III. Concepts for Global Boundaries
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Fig. 5: Oxfam framework for sustainable development with a safe and just space. (Raworth et al., 2012, p. 15) The 11 dimensions of the social foundation are 
illustrative and are based on governments’ priorities for Rio+20. The nine dimensions of the environmental ceiling are based on the planetary boundaries set out 
by Rockström et al., 2009

3. The Oxfam Framework for Sustainable Development

 combines the concept of planetary boundaries with the 
complementary concept of social boundaries 

 ensures that all people have equal access to resources 
to satisfy their basic needs



IV. Identified Targets for Land Resources 
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(1) Biome Approach to Protect Biodiversity, ESS
 100% protection of the 14 terrestrial ecoregion biomes 

identified by Olson and Dinerstein with immediate effect 
 No less than present biome intactness 
 Immediate zero degradation and deforestation 
 Increase of designated protection areas to 17% by 2020 

(CBD, Aichi Target 11)

(2) Land Cover and Land Use
 Zero net forest degradation by 2025 
 Maintainance of 85% tropical, 85% boreal and, 50 % of 

temperate forests with min. 75% biome intactness (Steffen, 2015)
 Mangrove protected areas increase to 25% by 2025 
 Mangrove zero net deforestation and degradation by 2025 
 Zero net land degradation by 2025 (IntRESS)
 No more global cropland than 15 % by 2020, prompt reconversion 

and ecological intensification on permitted areas of the 15% only 
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IV. Identified Targets for Land Resources 
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(3) Social Indicators
 No more people living below $1.25 per day by 2035 with focus 

on Sub-Saharan Africa and Southern Asia 
 Universal access to energy and clean cooking fuels by 2025 
 More efforts are needed to reduce undernourishment to a halve 

by 2015 and three quarter by 2025 (IntRESS) 
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V. Conclusion

Integrative approaches and political strategies are required

Important to link local choices to global risks 

Control variables have to consider interrelations of trends and drivers

Globally accepted definition of sustainable land use 

Agree on one standardized classification system for land cover 

The Precautionary Principle has to be applied 

Adaptable targets, governance and management 

Ability to downscale global targets to regional scale
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THANK YOU!
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