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IPBES global assessment: Direct drivers of biodiversity decline
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EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND CONDITION

47% B Natural ecosystems have declined by
47 per cent on average, relative to their
earliest estimated states.

SPECIES EXTINCTION RISK

250, W Approximately 25 per cent of species are
already threatened with extinction in
most animal and plant groups studied.

g
\ ECOLOGICAL COMMUNITIES
230, ™ Biotic integrity—the abundance of naturally-
present species—has declined by 23 per
cent on average in terrestrial communities.*

BIOMASS AND SPECIES ABUNDANCE
The global biomass of wild mammals has

82% N fallen by 82 per cent.* Indicators of
vertebrate abundance have declined
rapidly since 1970

NATURE FOR INDIGENOUS PEOPLES
AND LOCAL COMMUNITIES

72% W 72 per centof indicators developed by
Indigenous Peoples and local communities
show ongoing deterioration of elements
of nature important to them

* Since prehistory
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Renewable resource markets
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Renewable resource markets

m Restricting resource use =
investment in natural capital
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Renewable resource markets

m Restricting resource use =
investment in natural capital
m Quota market price = marginal
E value of natural capital
S .
- fish price
c
3 Ke)
c
(o]
Y
i
e a°
rr}g\mal fishing cost | @
0 Quota L

fish catch

UNIVERSITAT
LEPZIG Costello et al., PNAS, 2016; World Bank, 2016; Quaas et a. REE, 2013; EcolEcon, 2018 3/22



Renewable resource markets

unit value

fish price
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m Restricting resource use =
investment in natural capital

m Quota market price = marginal
value of natural capital = value of

living fish
m Values in the fishery
marginal value of
fishing cost living fish
unregulated fishery 100% 0%
efficient fishery 40% 60%
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Shadow interest rates in European fisheries
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Black area equivalent to
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m ‘Shadow interest rate’:
rate of return for
reducing fishing quota

m European fish stocks are
an extremely attractive
investment opportunity
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Per capita income and state of marine fish stocks (FIS)
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Markets and the economics of ecosystems and biodiversity

m Markets for private goods:

m Market equilibrium: marginal production cost (supply) = marginal
consumption benefit (demand)

m Economic theory: Markets are efficient for private goods, i.e. goods
which benefit only the customer

m Nature's goods and services benefit many

m A fish population can sustain catches for many generations of fishers
m A biodiverse forest provides recreational opportunities for many

m Economic theory: For natural goods and services, efficiency requires

marginal cost of natural capital investment

= sum of marginal benefits for all who benefit
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Economic inequality decreases the value of biodiversity

WTPg [ P g
= | | | m empirical estimates of
E willingness to pay for
> biodiversity from
@
o Jacobsen /Hanley, ERE, 2009
o
@
[
c
o)
£
§ : : :

WTP, | [ e R

0 —
Ya Y Ys
income Y
tJEIIIr!%/E;RSITAT Baumgértner/Drupp/Meya/Quaas. Income inequality and willingness to pay for public environmental goods. J Env Econ

Management, 2017.  Drupp/Meya/Baumgirtner/Quaas. Economic Inequality and the Value of Nature. Ecol Econ, 2018 7/22



Economic inequality decreases the value of biodiversity
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Biodiversity and productivity: Jena Experiment




Biodiversity and productivity
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Biodiversity-profitability trade-off

optimal management of Baltic Sea fisheries
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Biodiversity-profitability trade-off

optimal management of Boreal forestry
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Biodiversity as natural insurance against droug

Noack/Di Falco/Riekhof. Droughts, Biodiversity, and Rural Incomes in the Tropics. JAERE 2019.



Biodiversity as natural insurance against drought
Panel data on 7,556 households in 23 countries
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Blodlver5|ty as natural msurance against drought
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m biodiversity mitigates adverse effect of drought on income

UNIVERSITAT
LEIPZIG Noack/Di Falco/Riekhof. Droughts, Biodiversity, and Rural Incomes in the Tropics. JAERE 2019.

17/22



‘Love of variety' on resource markets

m Marine biodiversity has an economic value, as consumers value seafood diversity

‘

<

m How does this ‘love of variety' affect ocean fish diversity?
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‘Love of variety’ on resource markets
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m Nature has multiple values for many, which need to be taken into account
m Economic equality increases value of environmental public goods

m Investment in biodiversity conservation comes at a cost
m Anticipated cost of conservation are often exaggerated
m Optimal management can go a long way protecting biodiversity with small economic
losses

Conservation generates long-run economic benefits
m Investment in natural capital generates high rates of return for fisheries
m Biodiversity provides natural insurance
m Preventing fish stocks from collapsing serves consumer ‘love of variety’ for seafood

Integrated ecological-economic research can help
m Valuing natural capital and costs of conservation
m Assessing sustainability of resource use
m Evaluating policy instruments
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