
Bio-remediation 

 

Summary of natural capital assets and drivers of change 

A three-tier (red/amber/green) assessment of: (1) the importance of natural capital assets to ecosystem 
service provision; and (2) the influence of drivers of change on these natural capital assets. 
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Description of ecosystem service 

Bio-remediation is a natural process whereby living organisms such as micro-organisms, plants, algae, and 
some animals degrade, reduce, and/or detoxify contaminants. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Regulation and 
maintenance 

Mediation of waste, 
toxics and other 
nuisances 

Mediation by biota and 
ecosystems 

Bio-remediation 

 

Natural capital assets providing the service: identification and hierarchical classification of 
the key natural capital assets that provide or enable the ecosystem service (Leach et al. in 
review) 

Level 1 Level 2 Level 3 Level 4 

Biotic Biodiversity 

Genetic resources, and 
plant, animal, fungal and 
algal species 

Wild 

Habitats 

Coastal 
Inland surface waters 
Grasslands 
Heathland and scrub 
Woodland and forests 
Agriculture and 
croplands 
Habitat complexes 

 

Narrative description of the natural capital asset- ecosystem service system: generic 
description of the way in which natural capital assets provide the ecosystem service. 

Bio-remediation is delivered through habitats and species. 

 Habitats - Bio-remediation by plants is sensitive to changes in habitats as this would affect species 
distributions and abundance. These changes may however be reversed if the habitat is restored. 
Species - Bio-remediation by plants is highly sensitive to changes in species composition and their 
distribution and abundance. 
  



Drivers of change in the asset-service system 

Driver of 
change 

Asset 
affected 

Likely 
response of 

asset 

Effect on 
variability of 

service 
provision 

Human 
action or 
natural 

variation 

Timescale Spatial 
characteristic

s 

Reference 

Habitat 
modification 

Habitats, 
Species 

Habitat 
degradation 
and loss of 
plant species, 
thus reducing 
the number of 
plants 
available to 
perform 
phytoremediati
on. 

Decreased 
ability of 
plants to 
perform 
phytoremediati
on. 

Human 
action 

Short term Local - This 
impact will be 
specific to 
areas that are 
most likely to 
be highly 
degraded as a 
result of 
human 
activities. 

Gerhardt 
et al., 
2009; 
ISAAA, 
2017; 
Shahsavar
i et al., 
2016. 

Pollution Habitats, 
Species 

Habitat 
degradation, 
species death 
and reduced 
bio-
remediation by 
plants, 
animals, algae 
and micro-
organisms. 

Decreased 
ability of 
plants, 
animals, algae 
and micro-
organisms to 
perform 
remediation, 
decreasing 
rate of 
recovery. 

Human 
action 

Short term – 
An area can 
become 
saturated 
within hours-
days 
following a 
severe spill of 
contaminants
. 
 
Long term – 
Steady 
accumulation 
above the 
rate at which 
species are 
able to 
perform 
remediation 
can create 
long term 
impacts.  

Local – This 
impact will be 
specific to 
areas that are 
either highly 
artificialized 
or degraded, 
or that are 
highly 
polluted. 
Conversely, 
algae in 
highly 
regulated 
water bodies 
may be able 
to develop 
better 
improving the 
service. 

Gerhardt 
et al., 
2009; 
ISAAA, 
2017; 
Shahsavar
i et al., 
2016; 
Read et 
al., 1998; 
Watanbe, 
2001; 
Zahed et 
al., 2010; 
Haimi, 
2000; 
Hickman 
& Reid, 
2008; 
Zeraatkar 
et al., 
2016. 

Invasive 
species 

Species Increased 
populations of 
sea urchins 
lead to 
overgrazing of 
kelp. 

Decreased bio-
remediation by 
kelp. 

Human 
action 

Mid-long term 
– Trophic 
interactions 
change 
according to 
the rate of 
change of 
predator 
populations. 
The 
subsequent 
effects can 
materialise 
within a few 
years. 

Global – 
Invasive 
species are 
widespread 
across the 
globe and are 
affecting 
species 
across a 
significant 
proportion of 
their ranges. 

Estes & 
Duggins, 
1995; 
Norderhau
g & 
Christie, 
2009; 
Pace et 
al., 1999. 

Weather 
conditions 

Habitats, 
Species 

Increased or 
decreased 
availability of 

Increased or 
decreased bio-
remediation 

Natural 
variation 

Short term - 
Seasonal or 
annual 

Global - 
Weather 
conditions 

See: 
http://rred
c.nrel.gov



solar energy 
for algae, 
which affects 
how well 
species are 
able to grow, 
survive, and 
perform bio-
remediation. 

performed by 
algae. This 
variation 
occurs on a 
seasonal or 
annual basis 
e.g. solar 
radiation is 
lower in winter 
or when cloud 
cover is dense. 

variation in 
the amount of 
solar energy 
received on 
Earth and/or 
daily or 
seasonal 
variation in 
cloud cover. 

vary on a 
global scale.  
 
Regional - e.g. 
the tropics 
have different 
weather 
patterns from 
temperate 
regions.  
 
Local - e.g. 
variation in 
the amount of 
solar energy 
received at 
the level of a 
specific pond. 

/solar/pub
s/shining/
chap3.ht
ml 

 

 

  



Information and data 

Data needs: Identification of data needed to assess the current of historical state of the 
asset-service system. 

Description of data need Classification Aspect of the system 
Change in habitat quality Habitats Natural capital asset 
Change in species abundance and occurrence Species Natural capital asset 
Change in land use and land cover Habitat modification Driver of change 
Change in level of pollution Pollution Driver of change 
Change in number and location of invasive 
species 

Invasive species Driver of change 

Change in the seasonality of temperature, 
precipitation and wind 

Weather conditions Driver of change 
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