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Agriculture is the biggest conservation issue, and 

in Europe yield reduction is widely advocated as 

the solution…

… but what about the rest of the world?
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http://www.birdlife.org/zoom.html?desc=images/photos/cap_campaign_cow.html&width=&caption=Farming+is+by+far+the+single+biggest+influence+on+the+European+countryside.


1.Trends in farming

FAO 2001

• farming already covers > 50% of useable land

• 1961 – 1999 saw:

12% increase in global cropland area

10% increase in area of permanent pasture



1.Trends in farming

FAO 2001

• farming already covers > 50% of useable land

• 1961 – 1999 saw:

12% increase in global cropland area

10% increase in area of permanent pasture

97% increase in area under irrigation

638% increase in use of nitrogenous fertilisers

203% increase in use of phosphate fertilisers

854% increase in use of pesticides

• global food demand will increase 2- to 3-fold by 2050



A tale of two worlds…
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Forests

% change/yr

Temperate Tropical Sources

Forest cover +0.1         -0.4 to -0.8 FAO 2000

(1990s) Achard et al. 2002

Forest +0.1 -1.1 Loh et al. 2000

vertebrates
(1970-2000)

2. Trends in the impact of farming

1975 1986 1999



2. Trends in the impact of farming

Globally threatened birds
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Wildlife-friendly farming Land-sparing farming

3. Two alternative solutions



Wildlife-friendly farming
• retaining patches of natural and semi-natural habitat, 

minimizing impacts of fertilizers and pesticides on non-target 
organisms, etc.

• in Europe, sharp declines in farmland wildlife used to justify 

agri-environment payments of > $2.7B/yr

• in Costa Rica, evidence that ~half of forest birds, mammals, 

butterflies and moths persist in low intensity agricultural 

areas used to argue for wildlife-friendly farming in 

developing countries

• obviously desirable if it does not reduce yields…

3. Two alternative solutions



… but there often is a yield penalty
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e.g. trends in populations of 52 farmland bird species across 

European countries, 1970-1990 (Donald et al. 2001)



• if wildlife-friendly farming reduces yield then more farmland 

needed to meet any given production target

• farmland usually hosts far fewer species than intact habitats

• hence we may best meet both production and conservation 

goals by increasing yields on already converted land, 

thereby reducing further conversion / freeing-up land for 

restoration

• without recent yield increases, USA, India and China would 

need 2 - 4 times more cropland (Waggoner 1995, Borlaug 

2002)

• comparisons across Latin America show land-sparing 

occurred in the 1980s, with slower land conversion in 

countries with higher yields and yield growth (Southgate 

1994, Barbier & Burgess 1997)

Land-sparing



Ewers, Scharlemann, Balmford & Green (2009) Global Change Biology

log(yield ratio 1999 : 1979)
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So….

• provided it does not reduce yield, wildlife-friendly farming will 
increase biodiversity value of farmland and will provide an 
overall benefit to wildlife 

• increasing yields could reduce the requirement for farmland 

• identifying the parameters that can resolve this trade-off  

requires a model

a greater area of lower-yielding, wildlife-friendly farmland

vs

a smaller area of higher-yielding, less wildlife-friendly 

farmland + more area for wildlife elsewhere

• choice:



4. Modelling the alternatives
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Production target

• total production needed

• production = farmed area x yield

• so target production can be expressed as 

proportion of total area needed at maximum yield

or

yield needed (as proportion of maximum) if whole 

area farmed
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Highest yield farming

Unfarmed1

Farmed
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Highest yield farming
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… depends on production target and crucially, the 

relative frequency of species with different density-yield 

functions

5. Which approach is right?
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We need: 

• to measure density-yield functions of real species in 

the real world

• to couple agronomic and biological field data

6. Results from empirical research
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Rio Passa-Cinco basin
São Paulo, Brazil
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Estimate yield from space
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Density-yield function overview
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1. The model assumes no external effects of 

farming on populations in non-farmed areas

2. The model assumes land-sparing is perfect –

not true if product demand or labour supply 

are elastic, or if yield increases free up (cf use 

up) labour

3. The model ignores effects of fragmentation 

and dispersal on population viability

Model limitations
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HYDE methodology
Current land cover



HYDE methodology
Current distribution of cropland and pasture

• calibrate using current 

country-specific FAO data
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HYDE methodology
Current distribution of cropland and pasture
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Potential for land-sparing in developing countries by 2050
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2. Trends in the impact of farming

Endemic Bird Areas

• encompass overlapping breeding ranges of
≥ 2 restricted-range species

Restricted-range birds

• land birds

• global breeding range < 50,000 km2

• 2,623 species = 27% of all birds

218 EBAs
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Expansion of cropland and pasture from 1700 - 1990
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