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Overview
• Regulatory context behind the drive to measure biodiversity impacts  

and the flourishing third-party “nature data” provider scene
• Focus on biodiversity footprinting

• Mean Species Abundance and the underlying GLOBIO model
• Uses of biodiversity footprinting

• Proxy for “nature-related transition risks” 
• Alternative



Regulatory context



Regulatory context
• 2021, France: Article 29 of the French law on Energy and Climate. 

The implementing decree explicitly mentions the option to 
disclose a “biodiversity footprint indicator” 

• (2021) 2023, European Union: SFDR – Principal Adverse Impacts  
(PAIs), notably on investments  in biodiversity-sensitive areas 2023

• 2023, European Union: CSRD – impacts  on “ecosystem condition” 
and “ecosystem extent”





What is biodiversity?

“the variability among living organisms from all sources
including, inter 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” (UN, 1992)



Purposefully elusive and all-encompassing 
• “[it] is  shorthand for all the richness of life” (Noss)
• “the history of life in all its  forms over the entire time 

it’s  existed on our planet” (Ray)
• “Maintenance of biological diversity can be thought of 

as  another way to say ‘maintenance of everything’” 
(Takacs 1996, 75)

• “when we attempt to save endangered species  on a 
case-by-case basis, we avoid looking at, and trying to 
avert, the more global determinants  of 
species loss. …biodiversity is  a macroterm to focus 
attention on a macroproblem” (Takacs 1996, 95)

• “Biodiversity is  a revolutionary term: its  makers  and 
promoters  aim to foment radical changes on several 
fronts” (Takacs 1996, 309)



Third-party “nature data provider” scene



Focus: Mean Species Abundance (MSA) and GLOBIO

Methods
• 3 years  of “fieldwork” among biodiversity scientists  at the 

Netherlands Environmental Assessment Agency (PBL), which 
hosts  GLOBIO and MSA

• ca. 40 semi-structured interviews along the “nature data value 
chain”

• Event ethnography at leading “nature intelligence” industry 
gatherings 



Recency of model use in biodiversity assessments

Source: IPBES 2016 

Figure  1. Number of articles  related to future projections of biodiversity and ecosystem 
services based on scenarios and models



Figure  2. Graphical summary of the GLOBIO model and MSA metric

Source: Schipper et al. 2020

Introduction to GLOBIO and MSA



Source: Schipper et al. 2020

Figure  3. Pressure–impact relationships quantifying MSA per pressure 



Source: Schipper et al. 2016

Figure  4. MSA land use values (GLOBIO 3.5) Figure  5. Simple biodiversity footprint 
calculation 

10 km2 x (1-0.3) MSA-loss  x km2 / km2 =

10 km2 x 0.7 MSA-loss  =

0.7 MSA-loss  x km2, interpreted as  
“loss  of 0.7 km2 of pristine habitat”

Source: Author’s  analysis  and interviews



Concerns: 
time 
integration

Ecosys tem degradation [MSA-los s ]  x km 2 x   yr

Figure  6. Importance of time integration in 
biodiversity footprint assessments

Source: Author’s  illustration



Excerpts from Global Biodiversity Score (GBS) Independent Review Report (2020)

Concerns: time integration



Concerns: metric

• Placeless, “conservation-agnostic” 
– fully intact desert has the same 
MSA value as a fully intact rainforest

Figure 7. Conservation-agnosticism of MSA

Source: Hawkins et al 2023



Concerns: metric
• Interviewer: “Can you help me read this  table [referring to figure above] out loud? Is  it 

correct to interpret your model as  saying: everywhere in the world, one hectare of, for 
example, “intensive cropland” has an MSA value of 0.1?” 

• Interviewee (GLOBIO modeler): “I mean, I would personally not put a spatial unit to 
these values because the meta-analysis  is  based on a lot of different field studies  and 
they were all done in different ways. ... So, if you're estimating the abundance of plants, 
for example, usually what you do is  you create a certain plot of a certain s ize. This  can 
be  like  a  50 mete r plot, or a  10 mete r plot, or even a  100 mete r plot. And you then 
count the numbers of species  and their abundance. But if you are  going for an 
as ses sment of birds , for example, you often jus t walk around. So that can be like 
hundreds of meters  of walking, but it can also be a shorter walk. It can be that they just 
stand there until they hear a sound. So basically the data can be gathered in plots  of 
different s izes. It can be gathered along transects  lines. That’s  why there isn’t really a 
spatial unit that you can put on it. The only thing that you can say is  that this  is  a 
measurement of local biodiversity because it's  very local, it's  not like across the 
landscape. So that is  why GLOBIO then has quite a high spatial resolution of 300 by 300 
meters  and it assumes that it can apply these MSA values to this  spatial resolution, 
which is  reasonable I think because ... I mean the plots  are usually a little bit smaller, I 
would say, but I think it 's  s till a  reasonable  thing to do. Otherwise, it 's  not pos s ible .” 

• Spatial unit-less



Concerns: metric

• Aggregatable thus unable to differentiate between vastly different 
types of impacts  on nature

“For example, a footprint of -100 km2 MSA means that:
• all the original biodiversity is  lost over an area of 100 km2 for one year.
• a lower proportion of biodiversity may be lost over a larger area, for 

example 10% over an area of 1000 km2 for one year
• or 10% over an area of 100 km2 for 10 years”

Source: BNP AM Portfolio Biodiversity Footprint Report (2022)



Concerns: underlying pressure-impact model 

• Quantity of underlying meta-analysis  data
• Cause-effect relationships are assumed to be “universal ... which implies that, all 

other pressures being equal, a loss in MSA due to a given pressure is  the same 
everywhere” (Schipper et al 2025)

• Coarse land use classes --> unable to distinguish sustainable companies from less 
sustainable ones

Figure 8. MSA due to habitat loss  by land use

Source: Schipper et al 2025



Concerns: company pressure data

• The  company pres s ure  data  that is  then fed to pressure-impact 
models  like GLOBIO and others  (ReCiPe 2016, LC-IMPACT, 
ImpactWorld+) is  often missing. It is  estimated by linking company 
revenue data to environmentally extended multi-regional input 
output models  (EE-MRIO), which often provide sector-country 
averages. This  means that companies  tha t be long to the  s ame 
s ector will be  trea ted as  having the  s ame s upply cha ins  and 
will rece ive  the  s ame footprint s core  (PBAF report), scaled by 
the revenue of the company, even though they might diverge 
significantly in their practices and their value chains. 



Figure  9. Contrast between the relative impacts  on biodiversity due to different 
pressures for the same company, calculated using two different footprint models

Source: Martínez-Ramón et al. 2024

Scientists: science of biodiversity footprinting still in “infancy”



Uses of footprinting

• To establish a baseline of current impacts  that can inform target 
setting and impact mitigation strategies

• To comply with French and EU sustainability disclosure regulations 
(particularly as  a proxy for “ecosystem condition” and “ecosystem 
extent”)

• To compare different companies’ impacts  in order to compose 
“nature-positive funds,” biodiversity indices etc.

• (!) To measure “biodiversity gains” or “positive biodiversity impacts”
• To serve as a proxy for nature-related transition risks



Use – complying with sustainability disclosure regulations



Source: Linkedin post by Joshua Berger, analysis  based on 2022-2024 data on mandatory biodiversity 
reporting by financial institutions in France under Article 29 of the Climate & Energy Law of 2019

Figure  10. Share of AuM using MSA as a biodiversity footprint indicator (2022-2024)



Use – selecting companies to construct “biodiversity indeces” and 
“nature-positive funds”

Source: S&P Biodiversity Indices Methodology (October 2025)



Use – comparing the nature impact of funds to benchmark funds

Source: BNP AM Portfolio Biodiversity Footprint Report (2022) 



Use – 
proxy for 
transition 
risks for 
investors
 



Use – proxy for transition risks for central banks and supervisors



Alternative

• From impact-related indicators  to pressure-related indicators
• land- and sea-use change (including freshwater use)
• GHG emissions
• direct exploitation of natural resources (logging, fishing etc.)
• pollution (nutrient loading, plastics, etc.)
• invasive species

• From market-fixing to market-shaping financial policy?
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