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In December 2022, the 15th Conference of the Parties (COP15) to the United Nations Convention
on Biological Diversity agreed on a 30by30 target to designate 30% of Earth's land and ocean area
as protected areas by 2030. This is a conservation as well as a nature-based solution (NbS)
potential. To achieve the 30by30 target, the number of protected areas needs to be expanded.
However, it is up to each country to decide how to set up protected areas to meet this goal - for
example, whether it is better to establish a large number of small protected areas or a smaller but
larger number of protected areas. This study aims to explore the optimal number and area of
protected areas that maximize the net benefits from biodiversity (biodiversity benefits minus
opportunity costs) under the constraint that the total area be kept constant. Specifically, we
constructed a mathematical model that takes into account habitat heterogeneity among candidate
sites for protection, and analyzed the optimal setting of protected areas. As a result, we found that
as the heterogeneity among candidate sites increases, more and more protected areas (Several
Small) should be established. At the same time, however, the management efficiency of protected
areas also influences the decision. For example, we showed that if the management of protected
areas is inefficient, it is preferable to establish fewer and larger protected areas (Few Large), even
when heterogeneity among protected areas is high.

We also examined what policy innovations are being made in the United Kingdom, which is
promoting the use of NbS. It was then inferred that in the UK, thorough cost-effectiveness and
objective communication of the risks of green infrastructure to the public based on scientific
findings are effective.
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Alsht=,

2. WFREREEFROME (FER)

In December 2022, the 15th Conference of the Parties (COP15) to the United Nations Convention on Biological Diversity agreed on a
30by30 target to designate 30% of Earth’s land and ocean area as protected areas by 2030. This is a conservation as well as a
nature—based solution (NbS) potential. To achieve the 30by30 target, the number of protected areas needs to be expanded. However,
it is up to each country to decide how to set up protected areas to meet this goal — for example, whether it is better to establish a
large number of small protected areas or a smaller but larger number of protected areas. This study aims to explore the optimal
number and area of protected areas that maximize the net benefits from biodiversity (biodiversity benefits minus opportunity costs)
under the constraint that the total area be kept constant. Specifically, we constructed a mathematical model that takes into account
habitat heterogeneity among candidate sites for protection, and analyzed the optimal setting of protected areas. As a result, we found
that as the heterogeneity among candidate sites increases, more and more protected areas (Several Small) should be established. At
the same time, however, the management efficiency of protected areas also influences the decision. For example, we showed that if
the management of protected areas is inefficient, it is preferable to establish fewer and larger protected areas (Few Large), even
when heterogeneity among protected areas is high.

We also examined what policy innovations are being made in the United Kingdom, which is promoting the use of NbS. It was then
inferred that in the UK, thorough cost—effectiveness and objective communication of the risks of green infrastructure to the public
based on scientific findings are effective.
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