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Biodiversity footprint approach 

• Developed under the Platform Biodiversity Ecosystems and Economy 
and applied to assess the biodiversity footprint of 8 companies from 
different sectors in the Netherlands. 

• Also applied to the dairy sector in the Netherlands and nature 
restoration. 

• Based on the GLOBIO3, global biodiversity assessment model of the 
PBL Netherlands Environmental Assessment Agency 

• Internationally implemented at global, regional 
and sub-national scale 
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Biodiversity footprint assessments company level 

Companies cases: 
• DESSO (carpets) 
• DSM Chemical industry 
• Foreco (timber) 
• Moyee (coffee) 
• Natural plastics 
• Better Future Factory (Recycled PET products) 
• Tony’s Chocolonely (chocolate) 
• Schut paper (paper with tomato residue) 

 
Sector case: 
• Milk sector Netherlands 

 
Calculating current and future footprint:  
Measure effectiviness of company measures  
to reduce biodiversity footprint 
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Main goals of assessment for companies 

 Insight in impact contribution main pressure factors  
 

 Determination which part of the chain or process has the largest impact 
 

 Testing effectiveness of assumed biodiversity friendly measures 
 

 Determination of footprint difference between: 

 Different products  

 Current and desired (future) situation 

 Use of different raw materials / energy consumption / transport systems, 
etc  
 



GLOBIO: From global to national to footprint company level 
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• GLOBIO3 method:  
Global, national and sub-national. Incl 5 terrestrial pressures 
 

• Biodiversity Footprint method:  
Company / product level, impact assessed per part of the chain.  
- Incl 2 terrestrial pressures from GLOBIO3: Landuse, GHG Emissions,  
- 1 pressure from GLOBIO-aquatic:   N&P Emissions to water,  
- and for the Netherlands 1 new pressure: Water extraction  

 
These 4 pressures are the most relevant pressure factors on biodiversity  
and cover also the majority of impacts caused by businesses.  
Note: This can be different for individual companies! 
 

• Biodiversity Footprint calculator:  
Web based calculation tool  
Company / product level, impact assessed for 2 parts of the chain (raw 
materials/supplier + production) 
- Incl 2 terrestrial pressures from GLOBIO3: Landuse, GHG Emissions  

•  
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The model uses the MSA indicator:    
Mean Species Abundance of original species,  
relative to their abundance in primary ecosystems 
 

 Indicates the ‘naturalness’ or ‘intactness’ of an area / ecosystem  

 Combines ecosystem quality (species abundance) and quantity (extent) 

 The MSA can be calculated to determine past, present or future state 

 Similar to the Biodiversity Integrity Index, the Biodiversity Intactness Index 
(BII) and the Living Planet Index (LPI), but 

– every hectare is given equal weight in MSA, whereas BII gives more weight to 
species rich areas.  

– The main difference with LPI is that MSA takes the pristine situation as a baseline, 
whereas LPI compares to the situation in 1970. 

 

 

Biodiversity footprint approach 

X 

Quality   *    Quantity 

Van Rooij 2018 



7 

100%

0%

MSA 

Land-use impact 

• Naturalness compared to original 
situation 

• In agricultural systems the productivity 
(yield per ha) is an important component 
for assessing the impact as it determines 
the area needed to produce a certain 
amount of product 

• The intensity of production determines 
the impact per unit of area used 

• Trade-offs between productivity and 
intensity of production can be assessed 

• Degradation of original ecosystem will 
lead to a reduced MSA 
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• Land-use change (agriculture expansion, forestry) 
(management; e.g. harvest system, rotation, etc.) 

• Infrastructure & settlement 

• Fragmentation 

• Climate change 

• N-deposition   

MSA 

Cause-Effect relations for each  

pressure based on literature research  

in terms of quantity and quality  

8 

0

0,2

0,4

0,6

0,8

1

1,2

p
ri
m

a
ry

fo
re

s
t

s
e
le

c
ti
v
e

lo
g
g
in

g

s
e
c
o
n
d
a
ry

fo
re

s
t

a
g
ro

fo
re

s
tr

y

p
la

n
ta

ti
o
n
s

c
ro

p
la

n
d

p
a
s
tu

re

m
e
a
n
 s

p
e
c
ie

s
 a

b
u
n
d
a
n
c
e

Infrastructure 

Climate 

forests 

0

0,2

0,4

0,6

0,8

1

1,2

0 5 10 15 20

N g.m-2

s
p

e
c
i
e
s
 
r
i
c
h

n
e
s
 
r
a
t
i
o

Nitrogen deposition 

grasslands 
forests 

tundra 

Land use change 

0

0,2

0,4

0,6

0,8

1

1,2

0 2 4 6 8 10 12

distance to roads

m
e
a
n

 s
p

e
c
ie

s
 a

b
u

n
d

a
n

c
e

grasslands, deserts, wetlands

boreal and temperate forests

tropical forests and tundra

0 

0,2 

0,4 

0,6 

0,8 

1 

1,2 

0,0 1,0 2,0 3,0 4,0 

Temperature change 

m
e
a
n

 a
re

a
 r

e
d

u
c

ti
o

n
 

grasslands 

forests 

tundra 

0

10

20

30

40

50

60

70

80

90

100

0 2000 4000 6000 8000 10000

minimum area requirement

p
e
r
c
e
n

t
a
g

e
 
o

f
 
s
p

e
c
i
e
s

birds

mammals

Fragmentation 

Pressure factors in GLOBIO3 

Van Rooij 2018 



Impact companies on biodiversity  
PBL 
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Landuse: 40% 

Climate:  49% 

Dutch consumption 
only: Based on LCA 
analysis (ReCiPe): 
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So, land use and 
climate change cover 
by far the largest 
impact 
 
Biodiversity Footprint 
Calculator includes 
these two pressures 



GLOBIO: From global to national to footprint company level 
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Biodiversity Footprint is expressed in loss off MSA within the area that is used 
for the production of the product:  MSA.ha 

 
Biodiversity Footprint = Reduction of MSA * Impacted area 

=  [1 – MSA_impact area product] (MSA) * Impact area product (ha)  
 

• A higher MSA.ha means a larger footprint. E.g. because loss of natural 
reference-species per hectare is large, and/or loss extends over a larger 
area 

• In case of multiple use of land, an economic allocation correction of the 
footprint is applied. Only the share is used for which the company is 
responsible. 
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Biodiversity footprint calculation: Land use 

Biodiversity footprint landuse 

=∑ ha landuse * (1- MSA landuse) 

= 100 * (1-1) = 0 MSA.ha 
 

 

Biodiversity footprint baseline (2010) 

=∑ ha landuse * (1- MSA landuse) 

= (25*0.9)+(5*0.95)+ (20*0.5)+(50*0.9) 

= 82.85 MSA.ha 

Biodiversity footprint landuse 1900 

=∑ ha landuse * (1- MSA landuse) 

= 100 * (1-1) = 0 MSA.ha 

 

Biodiversity footprint 2020 

=∑ ha landuse * (1- MSA landuse) 

= (20*0.9)+(5*0.95)+ (20*0.5)+(55*0.8) 

= 74.5 MSA.ha 

Farmyard 5 ha 

MSA = 0.05  

Farmyard 5 ha 

MSA = 0.05  

               Calculation biodiversity footprint land use 

Original  

ecosystem 

Area = 100 ha 

MSA = 1 

Pasture  50 ha 

Regular management 

MSA = 0.1 

Pasture  55 ha 

Organic management 

MSA = 0.2 

Maize 25 ha 

MSA = 0.1 

Maize 20 ha 

MSA = 0.1 

MSA = 0.5 

Secondary 

forest 20 ha 

MSA = 0.5 

Secondary 

forest 20 ha 
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Biodiversity footprint calculation: Climate change 

                            Increase in global temperature                           

Linear (total) 

Linear (plants) 

Vertebrates 

            (1-MSA) * global area  

       Natural ecosystems 

Plants 

Temperature factors 
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Summary basic calculation 

 

Common indicator: MSA.ha.  
Measured per pressure for entire product chain 

 
 

• Land use  
Land use change: (Σ ha landuse * [1-MSA_ landuse])  … MSA.ha 

 
• GHG Emissions  

CO2,
 CH4 en N2O emissions: CO2 equivalents  

Global Mean Temperature increase: 4,2 · 10-14 °C yr /kg CO2 for 100 year  
3,29 ·10-5 msa.ha.yr per kg CO2  * X kg CO2/yr          … MSA.ha 

 
 

 
Total terrestrial footprint = MSA.ha_land use + MSA.ha_climate 
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 Webtool: Biodiversity Footprint Calculator 

Web application for companies to calculate biodiversity footprint by themselves  

 

 Simple method so that companies can use it without background knowledge.  

 Included pressures: Land use, GHG.   

 Not entire chain included. First tool focuses on resources and production process  

 Calculator has been developed by Plansup in collaboration with Saxion 

A start for a similar tool is made by Wageningen Environmental Research with 

possibility to add emission to water and water extraction, but financial support 

needed. 

 

 



Biodiversity Footprint Calculator 
15 

 
Reason using only two pressures:  
 

• First version.  
Focus on the main pressure factors.  
Keeping method simple. 

• Not all pressures can directly be related to a company as there are more 
companies/people involved 
(e.g. Infrastructure, Fragmentation and Nitrogen deposition to land) 

• Local desiccation, pesticides, toxic waste and eutrophying emissions are  
implicitly included via land use.  

Access to tool: http://biodiversity-footprint.herokuapp.com/#/home 

Follow up version:  

• N and P to water?  

• Water extraction? 
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Data requirements Biodiversity Footprint Calculator 

For each product that needs to be assessed: 

• Extent and management intensity of land use  

• Supply chain 
• Production process 

• GHG emitters, type and amount 

• Supply chain 
• Production process 

• Info on Transport emission 

• Supply chain 
• Production process 

 
• Info on Economic allocation 

• Multiple use of: land, production facility and transport 
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Biodiversity Footprint Calculator 
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Van Rooij & Janse, 2010 
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Van Rooij & Janse, 2010 Van Rooij 2018 
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Copy input fields 
scenario so that you do 
not have to fill in many 
fields for 2nd scenario, 
only the title and fields 
that change 
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Comparing current and future impact situation:  
Testing effectiveness of measures 
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Land use Production process 

Supply chain Transport 



Thank you for your attention! 

 

Time for Questions      . 


