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• Supporting:
o e.g. nutrient cycle,

o water cycle,

o soil formation…

• Provisioning:
o e.g. food (e.g. pollination),

o vegetal fibers,

o fuels,

o medicines…

• Regulating:
o e.g. erosion,

o water flows,

o deseases,

o climate,

o natural risks…

• Cultural:
o e.g. spiritual / religious 

values,

o aesthetic values,

o tourism…

Ecosystem
services

Why caring?

• losses are non-reversible,

• moral (do we have the right ?),

• patrimony,

• usefulness for humans,

• + better CO2 storage.

• Less efficient services

=> need to replace them

      with artificial solutions

=> expen$ive.

• /!\ occidental concept, doesn’t make sense in all cultures.

Inclusive research => maintain biodiversity for itself. 2/12



What we think biodiversity is:
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Animals

Lowland gorilla

Critic. endangered, far

Dolphins / pandas

Cute

Honeybees

No honeybees => no honey
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Plants

Trees

Lung, green

Flowers

Honeybees must eat

Turban lily

Monitored, ‘far’
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• not protected area

• no rare species          => not in a lab. 

• no large surfaces



J.
F

ai
v
re

Still, something seems possible:

Honeybees,  beautiful trees…J.
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Milano (Italy), town center
good, but…
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Distillerie des 4 vallées

Rémi Jouan

Genetic diversity :

Diversity of species :
Diversity of ecosystems :

What biodiversity really is: 
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(links between species)
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Status:
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Insects (protected areas, Germany): -75% in 25 years.
Hallmann et al., PLoS ONE 12(10): e0185809 (2017)  Rigal et al., PNAS 120(21) e2216573120 (2023)

Farmland birds: -57% in 38 years.

Birds (Europe):

Losses of species,

but also of: populations,

                   ecosystems,

                   resilience.

• degraded ecosystem services,

• more risks.

and: common species = necessary basis for:

• ecosystem services to be efficient,

• rarer species to settle.

=> labs OK!

=> not in a lab?



5.  Invasive alien species

4.  Pollution

3.  Climate changes

2.  Direct exploitation

1.  Land use change

 (loss and fragmentation of habitats)

Causes of biodiversity loss:

HEP: use of resources, purchasing policy

HEP: material transport, earth-moving,
site construction and management

HEP: GHG emissions

HEP: small surfaces…

…but high stakes

• Where = in place of what.

• 1st cause in Europe = agricultural practices.

• Streets, parks, private gardens,

firms, laboratories

Where to act? Biodiversity in place of:
o food?

o agrofuels?

o firewood?

(Not enough, but necessary).

Difficult…

‘Easy’!
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Landscaping ‘for biodiversity’?

Honeybees
compete with 

wild bees

Watering
Identical ornamental plants
=> no diversity

Exotic species

Pathway
=> not a quiet habitat
      for birds

=> not optimal.
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Loads of local 
wild trees 
15m away 
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What to do then?

+ e.g. animals must:

• eat,

• rest,

• move,

• communicate.

Site organization and management:

• Avoid alien species and cultivars
+ use trees adapted to climate changes;

• Create diversity of habitats (also unsightly);

• Create habitat connectivity (corridors)

on site + between site and surrounding areas;

• Reduce sources of disturbance:
physical obstacles, traps, light, noise;

• Create quiet zones (low human presence).

Diversity:

• species,

• ecosystems,

• genetic.
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Nettle (Urtica dioica): 

host plant of red admiral 
(Vanessa atalanta)
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Dead wood
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A few more points:
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• Connexions => take surrounding areas into consideration.

=> new sites/accelerators (length/diameter):

      location of e.g. access shafts.

• Consequences on site organization:
buildings, streets, parking lots, underground networks.

• Anticipate budget (building character., avoid traps, m2 to buy…). 

Underground networks:
no trees possible.

• Lots of feedback from many km2-size projects.

• Must be done by experts (e.g. design office). 

vs

Trees for air cooling:
firefighters access
=> not possible.

Too little space between
buildings => host-tree cut

Truck access path
=> not possible to remove asphalt.

=> biodiversity must be taken into account
      from the beginning of the project.
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Caracteristics of 
HEP sites:

• Non-profit institutions

=> relevant, non biased approach.

• Stable governance for decades (wrt private/public sites)

=> essential for biodiversity restoration.

• Wide area covered + connexions (corridors)

=> coherent approach over large surfaces.

• Rarely visited technical zones

=> quiet areas.

• Associated to large budgets

=> low extra-cost of actions.

• Showcase (e.g. CERN)

=> triggers similar actions (labs, public, industries).
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Virgo: barrier vs corridor
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Biodiversity… on buildings!

M. Muratet,

T. Shimmura,

C. Weiner

Chartier-Dalix
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