
Fibres and other materials 

 

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. 

 Natural capital assets  
 Importance of natural capital asset to 
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 c
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aquaculture 

  

Pollution 
 

  

Biological 
resource use 

Overharvesting   

Biological 
interactions 
 

Human modification of 
genetic material 

  

Diseases 
 

  

Invasive species 
 

  

Overfishing 
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Description of ecosystem service 

Fibres and other materials from plants, algae and animals are directly used or processed for a variety of 
purposes. This includes wood, timber, and fibres which are not further processed, as well as material for 
production, such as cellulose, cotton, and dyes, and plant, animal and algal material for fodder and fertiliser use. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Provisioning Materials Biomass Fibres and other 

materials 
 

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 

Habitats 

Grasslands 
Heathland and scrub 
Woodland and forests 
Agriculture and 
croplands 
Habitat complexes 

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

Wild 
Domestic, commercial 

 

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

Fibres and other materials is delivered through habitats and species. 

 Habitats - Habitats form the supporting environment for plants. As such, plant-based resources are 
sensitive to changes in habitats, however these changes may be reversed if the habitat is restored. 

 Species - Species directly provide fibres and other materials. Any reduction in the quantity or quality of 
species can therefore be expected to have a negative influence on the service provision. 
  



Drivers of change in the asset-service system 

Driver of 
change 

Asset 
affecte

d 

Likely response of 
asset 

Effect on variability of 
service provision 

Human 
action or 
natural 

variation 

Timescal
e 

Spatial 
character

istics 

Referenc
e 

Habitat 
modificat
ion 

Habitat
s 

There is a strong 
impact of land use on 
species composition. 
For example human 
land uses and 
secondary vegetation 
in an early stage of 
recovery are poor at 
retaining the species 
that characterise 
pristine (untouched) 
vegetation. 

Habitat loss can impact 
on animal resource 
provision as they 
depend on natural areas 
for survival, e.g. for 
grass as feedstock, for 
animal livestock. The 
more diverse the habitat 
the healthier the animals 
and resources they 
provide. 

Human 
action 

Short-mid 
term 

Global – 
more 
pronounc
ed in the 
tropics 
than 
temperat
e zones. 

Ferrier et 
al., 2007. 

Habitat
s, 
Specie
s 
 

Changes in land use 
and the transition from 
natural to artificial 
habitats (e.g. natural to 
artificial coastal 
habitat) changes 
species composition 
and diversity (although 
abundance can remain 
the same). Human land 
uses and secondary 
vegetation in an early 
stage of recovery are 
poor at retaining the 
species that 
characterise pristine 
vegetation. 

Changes in species 
diversity will alter 
habitat composition and 
could introduce 
unwanted effects such 
as increases in 
predators or diseases, 
impacting on 
agricultural fibre (e.g. 
cotton) production and 
other wild-sourced 
materials (e.g. kelp). 
Habitat changes and 
loss will affect fibre and 
other material provision 
through impacts on 
species populations. 

Human 
action 

Short-mid 
term 

Global – 
more 
pronounc
ed in the 
tropics 
than 
temperat
e zones. 

Wen et 
al., 2010; 
Ferrier et 
al., 2007. 

Demand for land for 
biofuels over food 
production. 

Turnover between land 
uses is substantial. This 
impacts on the species 
(and genetic) diversity of 
plants, making them 
susceptible to 
shocks/disease and 
forests less adaptable to 
climate change. The 
demand for land for 
biofuels over food 
production may affect 
production. Existing and 
projected energy 
demands suggest 
potential challenges to 
plant-based energy 
production. 

Human 
action 

Mid term Global Newbold 
et al., 
2016. 

Timber plantations 
expand into natural 
forests. The supply of 
wood for pulp and 
wood ash is decreasing 

Models suggest 
deforestation over 
degradation in response 
to market demands and 
therefore impacts to the 

Human 
action 

Short 
term 

Global - 
forests 

Pirard et 
al., 2016. 



as a result of 
deforestation and 
unsustainable logging. 

provision of plant-based 
resources for burning 
and energy production, 
and eventual exhaustion 
of the supply. 

Intensive 
agricultu
re and 
aquacult
ure 

Specie
s 

Higher water turbidity 
(from sediment 
loading) leads to 
decreased light 
availability for 
photosynthesis. 

There has been a loss of 
canopy-forming algae 
(up to 70 %) on parts of 
the Adelaide 
metropolitan coast since 
major urbanisation. 

Human 
action 

Long 
term 

Coastal 
zone in 
mid-
latitudes 

Connell 
et al., 
2008. 

Intensive culture of 
kelp creates a 
deficiency in nutrient 
sources for kelp beds 
due to a reduction in 
the average speed of 
surface current by 40%. 

Prolonged recovery 
times for kelp 
communities impact the 
provision of other kelp 
services. 

Human 
action 

Long 
term 

Global Shi et al., 
2011. 

Excess nutrient loads 
and sunlight in aquatic 
environments cause 
imbalances in micro 
algae concentrations 
resulting in blooms of 
harmful algae. 

Harmful toxins produced 
by the bloom kill 
beneficial 
cyanobacteria. 

Human 
action 

Short 
term 

Global Sanseve
rino et 
al., 2016. 

Lower and poorer 
quality yields of 
commercial plant 
species as soils 
become exhausted of 
organic and mineral 
content. 

The provision of plant 
fibres is diminished. 

Human 
action 

Mid term Local Tilman 
et al., 
2002. 

Intensive production 
systems and 
overreliance on one or 
more plant species. 
Monocultures develop 
and are susceptible to 
disease and other 
natural variations. 

The provision of plant-
based resources for 
energy production is 
diminished by lower and 
poorer quality yield. 

Human 
action 

Short 
term 

Local Tilman 
et al., 
2002. 

Pollution 
 

Habitat
s, 
Specie
s 

Excess nutrient loads 
and sunlight cause 
imbalances in micro 
algae concentrations. 
Harmful toxins 
produced by the bloom 
kill beneficial 
cyanobacteria. 

Any services arising 
from the algae will be 
diminished or stopped. 

Human 
action 

Short 
term 

Global – 
coastal 
and 
freshwat
er 
environm
ents 

Sanseve
rino et 
al., 2016. 

Overharv
esting 

 Illegal overexploitation 
causes population 
declines in wild animal 
species, e.g. 95% of 
respondents to a 
survey in Madagascar 
have eaten at least one 
protected forest animal 
species (and nearly 
45% have eaten more 

Reduced species 
abundance and diversity, 
reducing quantity and 
source-variety of fibres 
and other materials. 

Human 
action 

Short 
term 

Local-
global, 
particular
ly tropical 
forests 

Conventi
onal on 
Internati
onal 
Trade in 
Endange
red 
Species 
of Wild 
Fauna 



than 10). Legal 
overharvesting can 
have similar impacts, 
but changes in wild 
species populations 
tend not to be so 
extreme. 

and 
Flora 
(CITES), 
2018; 
Europol, 
2018; 
Gan et 
al., 2016. 

Human 
modificat
ion of 
genetic 
material 

Specie
s 

Spills of cultured algae 
(from aquaculture 
farms) into natural 
ecosystems introduces 
genetic mutations and 
destroys native algal 
species in aquatic 
systems. 

The service will be 
compromised in the long 
term by introduction of 
genetic uniformity and 
mutations. 

Human 
action 

Long 
term 

Aquatic 
environm
ents 

Gressel 
et al., 
2013. 

Diseases 
 

Specie
s 

Contamination of 
manure. Degree of risk 
influenced by animal 
species, dietary 
sources, health status 
and age of the animals, 
physical and chemical 
characteristics of the 
manure as well as the 
storage facilities of the 
manure. 

Service quality degraded 
due to contaminated 
manure creating a health 
risk to livestock and 
humans. 

Natural 
variation 

Short 
term 

Global Manyi-
Loh et 
al., 2016. 

Pathogens spread in 
favourable climatic 
conditions, e.g. high 
humidity and rainfall. 

Yield significantly 
decreased and/or quality 
of yield compromised 
due to damage to cereal 
grain. 

Natural 
variation 

Short 
term 

Global AHDB, 
2015. 

Mortality or severe 
weakening of the 
animal. 

Service provision 
impacted by the 
reduction in livestock, 
e.g. in 1997, foot and 
mouth disease caused 
the destruction of 8 
million pigs in Taiwan, 
costing the economy 
more than $25 billion. 

Natural 
variation 

Short 
term 

Global Consulta
nt et al., 
2005. 

Invasive 
species 
 

Specie
s 

Burrs (seeds that have 
hooks or teeth) from 
burr-bearing plants, in 
wool contaminate 
fleeces, requiring more 
complex and expensive 
removal operations. 
Leather is also at risk 
from blowflies. 

Service slowed down 
and more costly at the 
fleece or leather 
processing stage. 

Natural 
variation 

Short 
term 

Global America
n Sheep 
Industry 
Associat
ion n.d. 

Species, e.g. sea 
urchins, which predate 
or act as pests for the 
kelp components 
increase in numbers. 

The service provision 
does not stop but slows 
down due to reduction in 
quality and quantity of 
the asset. 

Natural 
variation 

Long 
term 

Global Andrews, 
2013. 

Overfishi
ng 
 

Specie
s 

Marine resources 
(fishmeal and fish oil in 
the use of aqua feeds) 

Poorly nourished fish in 
aquaculture farms. 

Human 
action 

Long 
term 

Global, 
but China 
is already 

Hendriks 
et al., 
1997. 



potentially exhausted 
by over use and under 
supply. 

using 
30% of 
global 
aqua feed 
supply. 

Pests, 
Populati
on 
changes 

Specie
s 

Species, e.g. sea 
urchins, which predate 
or act as pests for the 
kelp components 
increase in numbers. 

The service provision 
does not stop but slows 
down due to reduction in 
quality and quantity of 
the asset. 

Natural 
variation 

Long 
term 

Global Andrews, 
2013. 

Pests Specie
s 

Cellulose is consumed 
by the larvae of beetles 
causing serious 
damage to structural or 
standing timbers. 

Increase in pests (wood-
boring beetle) 
associated with high 
moisture levels and 
elevated temperatures 
causes a decrease in 
cellulose in softwood 
timber from temperate 
environments. 

Natural 
variation 

Short 
term 

Localised 
in 
temperat
e 
environm
ents and 
in 
softwood 
timber 

Quarles, 
2001; 
General 
google 
searches 
for 
“Anobiu
m 
punctatu
m 
infestati
ons” 

Populati
on 
changes 
 

Specie
s 

Changes in the 
distribution and 
abundance of livestock 
and wild species will 
affect the availability of 
animal remains for 
biomass energy 
production. 

In the long term, the 
potential persistence of 
smaller species under 
climate change may lead 
to lower yield of 
resources for energy. 

Human 
action 

Mid-long 
term 

Global Starkey, 
2010. 
 

Fire 
 

Habitat
s 

Increased fire 
incidence due to 
drought and lightning 
leads to alteration of 
the natural fire cycle. 
This reduces habitat 
diversity and 
maintenance of natural 
processes. 

Imbalances in the fire 
cycle caused by extreme 
weather such as 
droughts can create 
severe fires which 
effects provision of 
plant-based resources 
for energy production, in 
particular woody plants. 

Natural 
variation 

Short 
term 

Global – 
grassland
, 
shrublan
d and 
forest 

D’Antoni
o and 
Vitousek, 
1992. 

There will be a 
reduction in plant 
based fibre material 
post fire and during 
recovery period. 

Imbalances in the fire 
cycle caused by extreme 
weather such as drought 
can create severe fires 
which affect provision of 
fibre and other plant 
based materials. 

Natural 
variation 

Long 
term 

Global – 
grassland
, 
shrublan
d and 
forest 

General 
google 
searches 
for “fire 
ecology” 

Flooding, 
Droughts
, Weather 
condition
s 
 

Habitat
s, 
Specie
s 

Rising temperatures 
and changing rainfall 
patterns creates the 
risk of crop failure, e.g. 
the 2010 Russian 
heatwave and the 2012 
US Midwest drought. 

Decreasing yields of 
cereals, contributing to 
higher food prices and a 
greater demand than 
supply. 

Human 
action 

Long 
term 

Global World 
Economi
c Forum, 
2016. 

Climate change driven 
rising temperatures, 
changes in rainfall 
patterns and an 
increase in extreme 

Models suggest 
substantial risks to the 
volume, volatility, and 
quality of animal feed 
supply chains despite 

Human 
action 

Long 
term 

Global Wheeler 
& 
Reynold
s, 2012. 



weather events 
threatens fodder crop 
production. 

some gains in 
productivity. 

Storms 
 

Habitat
s, 
Specie
s 

Storms cause heavy 
erosion, especially of 
kelp blades. The 
erosion rate is 
positively correlated 
with water temperature 
and site exposure. 
Increased storm 
frequency is linked to 
global climate change. 

Increased erosion of 
kelp blades by storms. 
Increased storm 
frequency will lead to 
removal of the kelp 
component and 
reduction in overall 
standing biomass. 

Human 
action 

Long 
term 
(temperat
ure 
variability
) and 
short 
term 
(extreme 
shorts). 

Marine 
kelp 
forests in 
mid-
latitude 
systems. 

Krumhan
sl & 
Scheiblin
g, 2011; 
Raybaud 
et al., 
2013; 
Smale et 
al., 2013. 

Sea 
surface 
temperat
ure 
 

Habitat
s, 
Specie
s 

Cyclic and fatally 
bleached sponge 
tissues had lower 
chlorophyll 
concentrations than 
non-bleached tissues. 

Sponge pieces 
incubated at 30°C in a 
lab show mortality after 
less than 15 hours with 
impacts on medicinal 
compound provision. 

Human 
action 

Medium 
term 

Warm 
water 
coral reef 
ecosyste
ms 

Lopez-
Legentil 
et al., 
2008. 

Weather 
condition
s 
 

Habitat
s, 
Specie
s 

Climate anomalies 
cause changes to the 
photosynthetic cycle 
and global greening 
patterns. 

There is a quantitative 
link between climate 
anomalies such as the El 
Nino Southern 
Oscillation and weather 
events. There is 
evidence of reduced 
vegetation greenness 
during ENSO events in 
subtropical parts of the 
southern hemisphere 
impacting fibre 
provision. 

Natural 
variation 

Mid term, 
with a 
temporal 
lag of 12 
months 
after the 
ENSO 
events. 

Semi-arid 
vegetatio
n in the 
southern 
hemisphe
re. The 
impacts 
are not 
universal 
and will 
vary in 
space 
and time. 

Erasmi 
et al., 
2014. 

Climate change driven 
rising temperatures, 
changes in rainfall 
patterns and increases 
in extreme weather 
events. 

Models suggest 
substantial risk to the 
volume, volatility and 
quality of supply chains 
despite some gains in 
productivity. 

Human 
action 

Long 
term 

Global Wheeler 
& 
Reynold
s, 2012. 

 

 

  



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 or occurrence Species Natural capital asset 
Change in land use and land cover Habitat modification Driver of change 
Change in agricultural activity Intensive agriculture and 

aquaculture 
Driver of change 

Change in level of pollution Pollution Driver of change 
Change in number of species traded Overharvesting Driver of change 
Change in GM severity Human modification of 

genetic material 
Driver of change 

Change in disease vector abundance Diseases Driver of change 
Change in number of invasive species Invasive species Driver of change 
Change in fisheries production Overfishing Driver of change 
Change in pest abundance Pests Driver of change 
Change in species populations Population changes Driver of change 
Change in drought severity Droughts Driver of change 
Change in fire severity Fire Driver of change 
Change in flood severity Flooding Driver of change 
Change in storm severity Storms Driver of change 
Change in sea surface temperature Sea surface temperature Driver of change 
Change in the seasonality of temperature, 
precipitation and wind 

Weather conditions Driver of change 
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