The financial costs of establishing and effectively
managing a global protected area network to cover
all sites of biodiversity importance
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Aichi Target 11
Target 11: conserving “at least 17 per cent of terrestrial and inland water, and 10 per
cent of coastal and marine areas, especially areas of particular importance for
biodiversity and ecosystem services….. through effectively and equitably
managed…..systems of protected areas and other effective area-based conservation
measures…..”
• Important Bird and Biodiversity Areas (IBAs) – the largest systematically
identified global network of important sites for biodiversity
• 51% of 12,000 IBAs worldwide are entirely unprotected
• Protection of all unprotected /partially protected IBAs would increase terrestrial
protected area coverage to 17.5%
• Important for non-birds too: e.g. covering76% amphibians and 87% mammals &
for delivery of ecosystem services (Larsen et al. 2012)
• What would it cost to protect and effectively manage all IBAs?

Estimating costs of effectively
managing protected areas
• Recurrent operational and capital costs of effectively managing terrestrial
IBAs…what is required and to what extent are PAs underfunded?
• Collected site-level data on financing requirements for >350 protected
areas across 50 countries
• Building on previous work, we modelled required expenditure per hectare
as a function of socio-economic variables at the country level, and
spatially explicit variables at the site-level. Used results to extrapolate to
all sites.
• Site-specific explanatory variables generated using IBA polygons and
global spatial datasets for population, road density, land cover etc.
• Country-specific variables such as GDP per ha, PPP, Human Development
Index (HDI) Rank

Black dots = all important sites identified for birds
Red dots = sites for which we obtained management cost data
Orange areas = lower-income countries
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Size (see figure): total costs higher for
larger sites, costs per unit area decrease
rapidly as the size of a site increases
(economies of scale)

Economic variables (e.g. GDP): affect
wage and other costs. Cost are positively
correlated with economic activity as
measured by GDP per ha
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ln (cost/ha)

Level of threat (accessibility): proxied by
human pop. density) positively correlated
with costs.
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Extrapolating to sites for all species
• Globally important sites (Key Biodiversity Areas – KBAs) have been
systematically identified for other taxa (mammals, amphibians and certain
reptile, fish, plant and invertebrate groups) in 12 countries
• 70% already qualify as IBAs, covering 80% of the combined area (Butchart
et al. 2012)
• Used areal relationship to extrapolate results
from IBA analysis to a global network of KBAs

KBAs

IBAs

Results: Protected Area Management Costs
(billions per annum)
Currently protected IBAs

US$3.6
US$7.18
US$7.12

Expanded network (all IBAs)
+ KBAs

23%

77%

Lower-income
countries
Higher-income
countries

Current expenditure on protected
area management
• Current expenditure needs to at least double to
effectively manage existing sites in lower-income
countries, and increase by a factor of 6 to effectively
manage an expanded network
US$0.50

US$1.69

US$1.09

Current expenditure

Additional needs (currently
protected sites)
Additional needs (expanded
network)

Step 3: Expanding the network
Safeguarding currently unprotected/partially unprotected sites
•

Site-level spatially explicit agricultural land values (gross economic rents) from
Naidoo and Iwamura (2007) used as proxy for purchase or compensation costs

•

May be highly variable and depends on existing ownership and management
status of the land as well as the type of protection that is deemed most
appropriate (land acquisition vs. community-based management)

•

Assumes agriculture always the dominant form of alternative land use
competing with nature

•

Excludes the actual costs of establishment (e.g. capital investment in
equipment/infrastructure, establishing management plans, demarcating
boundaries etc.) and associated transaction costs…..could be 3 times the
estimated costs of recurrent annual management

• $50.7 billion annually required
(31% [$15 billion] in lowerincome countries) for all IBAs
• Per hectare costs in higherincome countries more than
double what they are in
lower-income countries

Total annual cost (billions US$)

Results: Expanding the Network
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• Global KBA network: US$58.2 billion annually

Total Needs: A lot?
•

Combining all these costs for site protection/management (Target 11) and those
for species conservation (Target 12) yields a total cost of almost $80 billion
annually
•50% of “bankers bonuses” paid in 2011 by
major Wall street banks ($156 billion)
•<20% of annual global consumer spending
on soft drinks (US$469 billion)
• <10% of environmentally harmful fossil fuel
subsidies (US$1,000 billion), or world military
expenditure (US$1,700 billion)
•<5% of the estimated net value of ecosystem
services lost per year (>US$2,000 billion)

Comparison Across Targets

Summary and Conclusions
• Conservation is grossly underfunded. Without a
substantial increase in funding (by at least an order
of magnitude) we will fail to meet Aichi Target 11.
However, the level of investment required is both
feasible and affordable.
• Biodiversity-rich lower-income countries, where
relative needs are highest and the greatest gain per
dollar will be, require much greater support from
richer countries.

• For further information see:
McCarthy et al. (2012) Science 338: 946-949
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