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The Value of Nature

Money may not grow on trees, but trees themselves and all that they provide have a
dollar value nonetheless.

At least, that’s the view of those seeking to quantify the myriad ways humankind
benefits from nature’s ecosystem services: clean air and water, food, even paper
from trees. But it’s complicated.

What financial value should be ascribed to, say, plants that improve water quality or
wetlands that reduce flooding and property damage from storms? Many ecology and
conservation organizations advocate for making such determinations in the interest
of land management. Conservation biologists, meanwhile, argue that putting a price
tag on nature could weaken the protection of threatened species that have a lower
dollar value.

Therein lies the core issue in the debate: To what degree will biodiversity be
protected by managing for ecosystem services?

To address this question, a team of UC Santa Barbara researchers has developed a
new modeling framework that blends a novel mix of ecology and economics. Their
findings appear in the journal Ecology Letters.

“We sought to assess the likely consequences of growing efforts to manage for the
economic benefits of ecosystems rather than protecting species for their intrinsic
value,” explained co-author Steve Gaines, dean of the Bren School of Environmental
Science & Management.

http://onlinelibrary.wiley.com/resolve/doi?DOI=10.1111/ele.12790
http://www.bren.ucsb.edu/people/Faculty/steven_gaines.htm


Because nature is so complex, scientists rarely know the roles all species play in
providing benefits to people. This uncertainty is magnified by the fact that the
environment is changing. Not all species contribute to ecosystem services, yet
critical ones could be lost without conservation. And scientists don’t know for sure
which species are critical.

Still, conservation decisions for ecosystem services must be made today, and, as
lead author Laura Dee noted, they incur financial costs. “The framework we
developed balances the currents costs of protecting species with the future risk of
losing ecosystem services,” said Dee, who earned her Ph.D. at UC Santa Barbara
and is now an assistant professor in the University of Minnesota’s Department of
Fisheries, Wildlife and Conservation Biology. “In this way, we can determine the
optimal number of species to protect.”

Co-author Christopher Costello, a professor at the Bren School, said: “We found that
it is always optimal to protect more species than are considered ‘economically
critical.’ You can think of this as insurance: If you lose a species that is critical to
providing an ecosystem service, then the losses can be substantial and irreversible.”

The team’s framework generates simple criteria for determining how much the value
of the service must exceed the costs of management to financially justify protecting
all species. This defines the settings whereby protecting all species is the
economically optimal choice. The group examined this criterion for six different
services and ecosystems, ranging from the pollination of watermelon to carbon
storage along coastlines or in tropical dry forests.

In some cases, protecting all species in an ecosystem is financially motivated. In
others, management solely for financial benefits may leave many species at risk.

“Our results define when managing for ecosystem services alone could leave
significant biodiversity unprotected,” Dee explained. “The analysis also helps
identify when additional policies such as endangered species regulation will be
needed to avoid biodiversity losses.” 

About UC Santa Barbara

The University of California, Santa Barbara is a leading research institution that also
provides a comprehensive liberal arts learning experience. Our academic community
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of faculty, students, and staff is characterized by a culture of interdisciplinary
collaboration that is responsive to the needs of our multicultural and global society.
All of this takes place within a living and learning environment like no other, as we
draw inspiration from the beauty and resources of our extraordinary location at the
edge of the Pacific Ocean.


