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Land sparing 
Agricultural intensification on 

already-converted land to spare 
forests and other “intact” habitats 

Land sharing  
Agroecology or wildlife-friendly 

farming to conserve or 
increase biodiversity in 
agricultural landscapes 

The great debate: How do we conserve 
biodiversity and feed 9+ billion people?  

http://www.worldwildlife.org/pages/ 
whole-planet-full-plate-finding-ways-to-feed-the-world-sustainably 

http://www.worldwildlife.org/pages/
http://www.worldwildlife.org/pages/whole-planet-full-plate-finding-ways-to-feed-the-world-sustainably
http://www.worldwildlife.org/pages/whole-planet-full-plate-finding-ways-to-feed-the-world-sustainably


Are the models more than an academic abstraction which does not adequately 
reflect the complexity of conservation and land use change? 

From Balmford A et al. Proc. R. Soc. B 
doi:10.1098/rspb.2012.0515 

©2012 by The Royal Society 



On the food production side: 
• Food production will need to increase from 60-

100% by 2050. This will need to be done 
through productivity increases. 
 

• Tropical forests were the primary sources of new 
agricultural lands during the 1980s and 1990s. 
In Indonesia and Malaysia, 55 to 60% of the oil 
palm expansion was at the expense of forests; 

   
• Up to 200m ha of forest may have been saved  

between 1965 and 2004 by Green Revolution 
technologies (or, perhaps,18-27 m ha?). 



We live in the anthropocene  



Is all intensification equal in its effects on land use?  

 



Global food losses from field to fork  

(~25% is recycled in the US; 
         Heller and Keoleian, 2000) 

From Lundqvist et al, 2008 



On the conservation side: 
 
What should be the 
 focus of conservation 
 efforts? 
 
• Species 
• Phyletic distance 
• Populations 
• Ecosystems 
• Evolution 

Bioversity International 



Figure 3. Winners and losers with food energy production targets by sample size. 

Hulme MF, Vickery JA, Green RE, Phalan B, et al. (2013) Conserving the Birds of Uganda’s Banana-Coffee Arc: Land Sparing and 
Land Sharing Compared. PLoS ONE 8(2): e54597. doi:10.1371/journal.pone.0054597 
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0054597 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0054597


 

 



PAR and the sparing/sharing debate: 
the agrobiodiversity dimension 



What does crop genetic diversity 
contribute? 

• Ecosystem services 
• Domestication  
• Diet and nutrition 
• Stability and risk avoidance 
  
• Complementarity 
• Adaptation 
• Option value 
• Portfolio effect 
• Resilience 

 
 
 
 



Supporting Agrobiodiversity Maintenance 
and Use in the Context of Land 

Management Decisions  
 



Develop a framework that will provide a 
methodology for: 
  
• Integrating different agrobiodiversity measures 
• Assessing and analysing the consequences of 

different land use systems for agrobiodiversity, 
ecosystem services and resilience.  

• Be relevant at community and landscape scales 
  

Supporting agrobiodiversity maintenance and use in 
the context of land management decisions  



Partners in developing the framework 

• Bolivia - Gaia Pacha 
• Cuba – INIFAT 
• India – NESFAS 
• Iran - CENESTA 
• Nepal – LIBIRD 
• Sri Lanka – Green Movement 
• Thailand - PASD 
• Zimbabwe - CENESTA 



Land use map of Khuntae village, 
Thailand 

Paddy  

Rotational fields  

Settlement  

Use forest 

Ritual forest  

Government reforestation  

Community 

conserved forest  

Spring area  

Traditional forbidden 

forest  

Grazing area  
Queen project  

Total area: 15,337 Rai 
Farming: 11.2% 
Use Forest: 47% 
Conservation 38.2% 
Govt Project: 2.4% 
Settlements: 1.2% 
[total forest area: 85.2%] 

 

Source, IKAP, Thailand 



Indicators to measure the resilience of social-
ecological systems           

  

Retention and acquisition of indigenous
knowledge 

Customary laws, social institutions and
autonomy

Demographics

Cultural values 

Use of indigenous and local languagesFood sovereignty and self-sufficiency

Multiple uses of land and plants

Conservation of resources

Complexity and intensity of interactions
with the ecosystem 

High resilience
Low resilience



Relationship between farm evenness and farm richness both on a log scale 
Black = main staple; Grey = non-main staple;  2x2 contingency c  (p=0.03) 
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Pollinator diversity, pollination services and landscape 
change 

Journal of Applied Ecology 
Volume 45, Issue 3, pages 737-741, 29 APR 2008 DOI: 10.1111/j.1365-2664.2008.01483.x 
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2664.2008.01483.x/full#f1 

http://onlinelibrary.wiley.com/doi/10.1111/jpe.2008.45.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2664.2008.01483.x/full#f1
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2664.2008.01483.x/full#f1
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2664.2008.01483.x/full#f1
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2664.2008.01483.x/full#f1


Below ground soil biodiversity 



Iran – pastoral transhumance 

 
• Download  
• Abolhassani- PAR 
• Flag for copyright 
• 38.JPG 
• 55 of 114 

 

https://www.dropbox.com/sh/m5rw6rr605qygnw/AABbjTtnmNe5MeRwAXF_8B-8a?n=201132309
https://www.dropbox.com/copyright_complaint?stoken=m5rw6rr605qygnw&spath=&shash=AABbjTtnmNe5MeRwAXF_8B-8a


Thailand: Karen rotational cultivation 

 



Community-based Biodiversity Management 
in Rupa watershed, Nepal 

The scales at which agrobiodiversity confers climate 
change resilience are multiple and interrelated.  



Some Concluding thoughts  

• What should be monitored? Identifying 
objectives and context is important. 

• Who does the monitoring and how? 
• What scale is most informative? 
• How will the results be used? 
 



Source: B. Sthapit  
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