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(low-vulnerability) areas still harbored more ESV (concor-
dance index 54.6 percent) than did the most reactive areas (6.5
percent). Finally, the spatial patterns of concordance between
ESV and biodiversity priorities were similar and nearly in-
distinguishable from figure 2. This analysis indicates that
our results are generally robust to variation in the spatial
arrangement of human population and in the spatial scales
over which services may be captured. Nevertheless, this is an
area ripe for research. For example, coincidence of biodiver-
sity priorities, human population, and poverty (Balmford et
al. 2001) suggests that synergies even greater than those in-
dicated here could exist.

Although our ESV data came from the only global data set
currently available (Sutton and Costanza 2002), these estimates
are subject to a variety of uncertainties (Costanza et al. 1997).
To reduce these, our study suggests that research priorities in
ecosystem services should include, first, better spatial artic-
ulation of services and valuations regionally and globally,
and, second, more sophisticated modeling of the biophysical
origin and flow of services spatially and temporally. That
said, further sensitivity analysis shows that over- or under-
estimation of key unit ESVs would produce little change in
results. A substantial part of the ESV of biodiversity conser-
vation templates is driven by the area and ESV of evergreen
broadleaf forest. We thus evaluated the effect of twofold
underestimation or overestimation of the ESV of evergreen
broadleaf forest. The same eight templates harbored signifi-
cantly more ESV than random in any case. Quantitative
changes were also minor: the magnitude and ranking of

templates’ concordance indices changed only slightly from 
the original case (mean concordance index across templates
17.6 percent, maximum 38.7 percent) to either the under-
estimation of evergreen broadleaf forest ESV (mean 14.3
percent, maximum 40.7 percent) or the overestimation of it
(mean 25.0 percent, maximum 53.9 percent).

Discussion
These results should be interpreted carefully for two reasons.
First, we considered only terrestrial biodiversity, and although
freshwater and marine environments harbor substantial bio-
diversity and ESV—global ESV for marine systems has been
estimated to exceed terrestrial ESV by a significant margin
(Costanza et al. 1997)—similar analyses for these environ-
ments cannot proceed until sufficient biodiversity data are
available (Brooks et al. 2006). Second, there is a difference in
scale between the ESV data (1 km2) and the biodiversity pri-
oritization templates (regions varying from 103 to 106 km2).
While biodiversity and ESV are quite evenly distributed across
the most proactive templates, both are concentrated in the 
scattered remaining natural habitat of the most reactive tem-
plates. This artifact will increase the apparent overall ESV of
the former relative to the latter.

Given the growing awareness of ecosystem services and their
increasing use as a biodiversity conservation tactic (Millen-
nium Ecosystem Assessment 2005), our findings have far-
reaching consequences. Although our results support the
idea that ecosystem services are a promising way to motivate
biodiversity conservation, regional variation in the concor-
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Figure 2. Spatial concordance of global biodiversity priorities and ecosystem service value (ESV). Increasing intensities 
of green and red represent, respectively, increasing rank ESV and increasing rank consensus biodiversity priority. White 
corresponds to low values for both variables, black to high values for both, and shades of gray to covarying values for both.



dance between biodiversity conservation priorities and ESV
needs to be considered when devising strategies for securing
conservation objectives. The greatest opportunities for syn-
ergy may be in areas such as tropical forests, where the 
overlap of priorities is highest (figure 2) and the benefits of
transforming the area to agriculture are low (Gorenflo and
Brandon 2005). By contrast, regions of relatively high ESV but
low biodiversity fall mainly in wealthy temperate countries,
where budgets to support internal conservation activities are
often large and do not have to compete for meager global 
biodiversity conservation funds. Meanwhile, in biodiverse
but ESV-poor regions, it is necessary to do more than 
conserve remnant habitat patches: restoration must be an im-
portant tactic for both ecosystem services and biodiversity 
conservation.

Capitalizing on the opportunities highlighted in this arti-
cle will require further research into the causes of observed
regional variation, identification of synergies at fine scales,
development of economic and policy tools to exploit syner-
gies, and greater recognition and investment from develop-
ment organizations and governments into the fundamental
contributions of conservation efforts to human welfare.
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