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Introduction



What is this presentation about?

Perspectives from an agricultural economist and an environmental economist

Not a comprehensive review of current biodiversity measures (outside our scope); focus
is on a select widely-used measures and some prevalent in academic research

The literature on biodiversity measurement is not mature: no consensus, often not

peer-reviewed, not always transparent, near absence of tests of proposed measures
Set the context and highlight key challenges in biodiversity measurement

Provide a brief background of measurement strategies, and overview a few key

scientific studies



Biodiversity measures

Nearly 100 different indicators were suggested for the Aichi meeting of the Convention on
Biological Diversity (CBD) (Dasgupta, 2021)

Mace et al. (2018) suggested three categories of measures to understand change in biodiversity
(essentially to capture extinction risk, abundance and composition):

(1) Conservation status: Estimating near-future global losses of species (extinctions) such as
the IUCN Red List Index (RLI)

(2) Population trends: Trends in the abundance of wild species such as the Living Planet
Index (LPI)

(3) Biotic integrity (community composition): such as the Biodiversity Intactness Index (BII)
or the Mean Species Abundance (MSA), which measure the terrestrial biodiversity that still
remains compared to an undisturbed situation

And, for the lack of a better option, we may add biomass measures (vegetation cover etc.).



Climate change vs. biodiversity loss

Aspect

Nature of the

Problem

Measurement

Key Indicator

Global vs. Local

Impact

Main
International
Body

Key
International
Agreements
Economic

Assessment

Climate Change (CC)

Driven by increasing greenhouse
gases (GHGs) in the atmosphere,
causing global warming and extreme

weather.

Primarily measured by global
indicators such as atmospheric CO,
concentrations, temperature rise, and

sea-levels.

€O, emissions, temperature changes,

GHG concentrations.

A global issue that affects the entire
planet, with some regional variations

in vulnerability and impact.

IPCC (Intergevernmental Panel on

Climate Change).

Paris Agreement (2015) — aimed at
limiting global warming to 1.5°C or

2°C above pre-industrial levels.

Stern Review (2006) — focuse A the

economic impacts of climate change

Biodiversity Loss

Caused by habitat loss, pollution,
overexploitation, invasive species, and climate

change itself.

Measured at both global and local scales.
Global indicators include species extinction
rates, while local measures can involve species

abundance or ecosystem integrity.

Mean Species Abundance (MSA), Biodiversity
Intactness Index (BII), Living Planet Index (LPI).

Both a global and local issue. Biodiversity loss
impacts ecosystems locally, but has global

repercussions.

IPBES (Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem

Services).

Convention on Biological Diversity (CBD, 1992)
—aimed at protecting species and ecosystems

globally.

Dasgupta Review (2021) — emphasized the

economic and financial risks of biodiversity loss.



What'’s the goal?

Economists’ view: Maximize social welfare...

...but what is social welfare? How to account for inequality? For the risk of
catastrophe? For future generations? For the intrinsic value of biodiversity? etc.

Differences between the economists’ view and the ecologists’ view?

Differences between the economists’ view and the financial institutions’ view?



Objective vs. subjective welfare

Economists debate about whether we should maximize objective or subjective welfare

(cf. experts’ vs. lay people views about biodiversity)

People have a specific view about what we should preserve, cf. the prevalent
preference about charismatic species (Metrick and Weitzman, 1998)

Meier et al. (2024) show that the public (as well as biodiversity experts and financial
investors) derive the largest utility from species richness and reductions in the

probability of extinction (and not from intactness)

Table 2: Example choice card.

Option A Option B
Species richness 50 200
Expected extinction rate 5% 10%
Average population proportion % 2—?
20
250 ha 500 ha 6

Proportion of natural habitat 2500 ha 1000 ha



1. Defining biodiversity
2. Dependence
3. Impacts

4. Measuring impact and tracking improvement



Defining biodiversity



What's the most diverse set?

(Purvis and Hector, 2000) 8



Biodiversity: \the variability among living organisms from all sources includiigter
alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of
which they are part: this includes diversity within species, between species and of

ecosystems."(United Nations, 1992)



Biodiversity: \the variability among living organisms from all sources includiigter
alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of
which they are part: this includes diversity within species, between species and of

ecosystems."(United Nations, 1992)

No matter how you measure it,
biodiversity is declining.
(Mill. Ecosyst. Asst., 2005; IPBES, 2019; IUCN, 2020)



Biodiversity \erosion™: >100,000 spp surveyed to date, >40,000 risk extinction

(IPBES, 2019)
10



Why conserve biodiversity?




Biodiversity delivers \ecosystem services" (Nature's Contributions to People)

11



Charismatic species

Why? Because historically, the threat was hunting/persecuting a species to its
extinction.

E.g.: dodo, thylacine (Tasmanian tiger), passenger pigeon, several tiger species, gray
wolf (locally), plains bison (almost).

It's also easier to conceive of. And study, and make rehabilitation plans.

A few examples.

12



Why do we care?

Some individual species provide services that are measurable, albeit not always salient

Source: Raynor et al. (2021, PNAS). 13



Why do we care?

Some spp provide services that are measurable but hardly salient. And sometimes the
species isn't even glamorous at all.
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Some spp provide services that are measurable but hardly salient. And sometimes the
species isn't even glamorous at all.
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Source: USFWS. A little brown bat with white-nose syndrome.



Why do we care?

Some spp provide services that are measurable but hardly salient. And sometimes the
species isn't even glamorous at all.

Source: Frank (2024, Science). 14



Why do we care?

Some spp provide services that are measurable but hardly salient. And sometimes the
species isn't even glamorous at all.

Source: Wikimedia Commons. White-rumped vulture (Gyps bengalensis 14
Photograph by Shantanu Kuveskar. Location: Shrivardhan, Raigad, Maharashtra, India.



Why do we care?

Some spp provide services that are measurable but hardly salient. And sometimes the
species isn't even glamorous at all.

14
Source: Frank and Sudarshan (2024, AER).



Canonical example: Bu alo trade, and near-extinction Detroit, MI (1892) -

15



Why do we care?

Sometimes the bene tare salient yet OA conditions drive extinctionTaylor, 2011)

E.g. despite tremendously valuable, the N. American bison was driven to near
extinction (25-30 million hds early 1800s 100 in 1886) because of
\(i) a price for bu alo products that was largely invariant to changes in supply;
(i) open access conditions with no regulation of the bu alo kill; and (iii), a

newly invented tanning process that allowed bu alo hides to be turned into
valuable commercial leather."
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Why do we care? The one-species summary

Protean concepts of \ecosystem services" and, more recently, \nature's contribution to
people." In some instances performed by a single species.

Include:
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Why do we care? The one-species summary

Protean concepts of \ecosystem services" and, more recently, \nature's contribution to
people." In some instances performed by a single species.

Include:

" Cultural services (\charismatic megafauna”)

" Provision services (e.g., bison hides, baleen, timber)

" Regulating services (e.gGyps bengalensishe white-rumped vulture)
" (Supporting services?)

(And yes that's anthropocentric.)
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Why do we care? The one-species summary

Protean concepts of \ecosystem services" and, more recently, \nature's contribution to
people." In some instances performed by a single species.

Include:

" Cultural services (\charismatic megafauna”)

" Provision services (e.g., bison hides, baleen, timber)

" Regulating services (e.gGyps bengalensishe white-rumped vulture)
" (Supporting services?)

(And yes that's anthropocentric.)

A single species can also serve as a guide for conservation, as indicator, or umbrella,
keystone species. [ More
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Biodiversity... however you de ne it, matters

A few species contribute on their own to our well-being.
Many others contribute as communities.

Yet others are just there and might matter.

Source: NZIER 2018. In decreasing order of tangibility to the user from left to right. 18



