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“The biosphere, upon which humanity as 

a whole depends, is being altered to an 

unparalleled degree across all spatial 

scales. Biodiversity – the diversity within 

species, between species and of 

ecosystems – is declining faster than at 

any time in human history”. 

Key message A 

from the IPBES 

report, May 2019



Species and ecosystems will be under pressure in a 

world increasingly dominated by people and their needs. 

What or who is nature conservation for?

What is the goal?

Four framings: <1960s to the present day….



1. Nature for itself



2. Nature despite people
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3. Nature for people
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4. People and Nature
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… the focus of conservation has shifted…

From preserving

• components (species 

& habitats)

• patterns 

To maintaining future

• form and function, 

• adaptability, 

• resilience

.. implicitly for people ..explicitly for people



Mace, GM.  Science 2014



Some features of the ‘People & Nature’ framing:

• It is implicitly anthropocentric and recognises the role that 

dynamic biological systems have in responding to and 

interacting with human systems – consistent with social-

ecological systems approaches, 

• It explicitly addresses the risks and opportunities from ongoing 

environmental change (climate, land use, urbanisation).

• It is forward-looking, but not ignoring the past – so can 

accommodate significant cultural contexts and history.

• It incorporates the importance of biodiversity for adaptation, 

resilience and multi-functionality, not only preservation.



THE FUNCTIONAL ROLES OF BIODIVERSITY



How does biodiversity benefit people?

• Underpinning ecosystem processes (production, 

nutrient cycling, etc.)

• Biodiversity -> ecosystem functioning

• Resilience and adaptability

• Multifunctionality



Cardinale et al Nature 2012



Diversity-function relationships: strong overall 

evidence but much variation 

Species richness effects on 

(a) abundance or biomass 

(b) depletion of resources . 

Aquatic (black) 

Terrestrial (grey)

Fig 2, Cardinale et al. Nature 2006



P B Reich et al. Science 2012;336:589-592

In these field 

experiments it is 

apparently due to the 

accumulating effects 

of complementarity 

of resource 

acquisition and use 

and of ecosystem 

feedback effects, 

such as on soil N 

cycling.

The diversity-biomass function continues to 

grow larger and less saturating over time…



The contributions of species are difficult to 

predict and vary over time, space, function and 

context

In 147 grassland experiments 84% 

plant species promoted ecosystem 

functioning at least once. 

Different species acted in different 

years, places, for different 

functions and under different 

environments. 

Species that promoted one 

function during multiple years were 

not the same as those promoting 

multiple functions within one year. 
Isbell et al. Nature 2011

…. many species are needed 

to maintain multiple 

functions at multiple times 

and places in a changing 

world



Biodiversity – ecosystem functioning: 

moving into the real world

Van der Plas Biol Rev 2019



Biodiversity – ecosystem functioning: the 

importance of functional composition and 

abiotic factors

Van der Plas Biol Rev 2019



Isbell et al. Nature 2017

The mismatch between scales at which 

biodiversity - ecosystem function studies and 

what policy needs.



The role of biodiversity at policy and 
decision-relevant scales  

Beyond the field/plot scale and experimental systems. 

Resilience      Multi-functionality      Adaptability



Resilience to changes and to perturbations 

Oliver et al. 2015 TREE

Varying resilience levels of an ecosystem function to 

environmental perturbations (red arrows).
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Ecological mechanisms underpinning resistance & 

recovery of ecosystem functions to perturbation

Oliver et al. 2015 TREE

1. Species 2. Ecological 

Community

3. Landscape

Sensitivity to change Correlations between 

responses to 

environmental change 

and their effects

Local environmental 

heterogeneity

Population growth rate Functional redundancy Functional connectivity

Adaptive plasticity Network interaction 

structure

Potential for alternate 

stable states

Genetic diversity Area of natural habitat

Density dependent 

responses



Foley et al 2005 Science

Intensive land uses are more productive; but extensive 

land uses provide more functions and services



Biodiversity – multi-functionality 
relationships in European forest landscapes

positive

negative

Van der Plas et al. 2016 PNAS



The ‘best’ land use depends on the demand 

side – what is needed and/or wanted..

P. Manning et al.  Nature Ecology & Evolution (2018)



Commercial fisheries typically target fishes of large size. Over time fish 
have become smaller and an increasing proportion reached maturity at 
a younger age and smaller size in line with predictions from evolution 
theory

Sharpe & Hendry 2009

Adaptability:

Evolutionary change in harvested fish stocks



Sarrazin & 
Lecomte 2016



HOW DO ECONOMIC FRAMEWORKS 

INCORPORATE BIODIVERSITY?



Total Economic Value 



Cascade model (CICES)



Biodiversity, ecosystem processes and 

ecosystem services

1. Biodiversity as a regulator of ecosystem processes e.g. soil communities

2. Biodiversity as an ecosystem service e.g. wild relatives of crop strains.

3. Biodiversity as a “good” e.g. charismatic species valued by people.

ECOSYSTEM PROCESSES ECOSYSTEM SERVICES

Mace et al TREE 2012

GOODS/BENEFITS



A natural capital approach
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Management 
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Why is biodiversity important?

Capital

inputs

Biodiversity 
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Mace OXREP 2019



Conclusions

• Biodiversity has importance for environmental 

sustainability and ecosystem services well beyond simple 

consideration of species or habitat conservation.

• Dynamic changes in human-dominated systems will affect 

ecosystem services, but can be managed if ecological and 

evolutionary processes are considered.

• This means conserving core functions and processes 

(production, decomposition, nutrient cycling) governed by 

and underpinning biodiversity (genes, species 

communities) at landscape scale.

• A natural capital approach is helpful here.


