
Pollination 

 

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 

Pollination services are provided by three main mechanisms: animals, water and wind. The majority of plants 
depend to some extent on animals that act as vectors, or pollinators, to perform the transfer of pollen. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Regulation and 
maintenance 

Maintenance of physical, 
chemical and biological 
conditions 

Lifecycle maintenance, 
habitat and gene pool 
protection 

Pollination 

 

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 

Abiotic Functional 

Atmosphere Atmospheric processes 

Water 

Surface 
Ocean 
Ground 
Fossil 
Soil 

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

Wild 

 

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

Pollination is delivered through the atmosphere, species and water. 

 Atmosphere - Seed dispersal is sensitive to changes in the atmosphere as changes in wind will affect 
dispersal. 

 Species - The majority of wild plants and food crops are pollinated by animals. Pollination is therefore 
highly sensitive to changes in species. 

 Water - Water plays an essential role in seed dispersal. Seed dispersal is therefore sensitive to 
changes in water and water levels. 
  



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 
characteris

tics 

Reference 

Habitat 
modification 

Atmospher
e, Species, 
Water 

Declines in 
pollinator 
populations due 
to reduced 
access to food 
and nesting 
resources (16.5% 
of vertebrate 
pollinator 
species are 
threatened with 
global extinction; 
in Europe, 9% of 
bee and butterfly 
species are 
threatened, and 
populations of 
37% of bees and 
31% of butterflies 
are declining). 

Decreased 
pollination 
services during 
the peak period 
of pollination (i.e. 
spring for most 
crops in 
temperate 
zones).  

Human 
action 

Short term 
- Declines 
are already 
occurring 
at the 
national 
level and 
are having 
an effect 
on 
pollination 
of crops on 
an annual 
basis. 

Regional - 
National 
and 
regional 
data 
provide 
evidence of 
declines in 
pollinator 
species. 

IPBES, 
2016; 
Potts et 
al., 2016. 

Lower species 
mobility, thus 
decreased ability 
to disperse 
seeds. Altered 
wind and 
hydrological 
processes within 
a given area will 
affect how far 
seeds are 
dispersed. 

Decreased seed 
dispersal by 
animals. 

Human 
action 

Short-mid 
term - 
Plants 
produce 
seeds on a 
seasonal 
basis, so 
seed 
dispersal 
occurs on 
the same 
timescale 

Global - 
Habitat 
fragmentat
ion is 
occurring 
on a global 
scale. 
 
 

Bullock & 
Clarke, 
2000; 
McConkey 
et al., 
2012; 
Soons et 
al., 2004. 

Pollution Atmospher
e, Species, 
Water 

Altered wind 
dynamics and 
the ability of 
wind to disperse 
seeds. 

Decreased 
dispersal 
distance of 
seeds by wind. 

Human 
action 

Short term Local Soons et 
al., 2004. 

Population 
changes 

Species Increases or 
decreases in 
local species 
richness, 
resulting in 
increased or 
decreased seed 
dispersal. 
Human-induced 
climate change is 
affecting 
pollinator 
species, mainly 
butterflies. 

Decreased seed 
dispersal by 
native species. 
Specialist plants 
(i.e. that rely on 
one particular 
species for 
dispersal) will be 
more severely 
affected. 
Decreased 
pollination 
services where 
species are 
declining or 

Human 
action 

Short term 
- There is 
evidence 
that some 
species are 
already 
changing 
their 
distribution
s and that 
others are 
experiencin
g 
population 
declines. 

Regional-
local – 
Impacts 
will occur 
on a local 
scale 
where 
population
s of seed 
dispersing 
species 
decrease 
or increase. 
In general, 
species are 

McConkey 
et al., 
2012; 
Potts et 
al., 2010, 
2016. 



moving away 
from areas and 
increased 
pollination in 
areas where 
species are 
moving to. 

moving 
towards 
the poles 
as a way of 
adapting to 
climate 
change. 

Invasive 
species 
 

Species, 
Water 

Invasive species 
can divert 
pollinators from 
the plants they 
normally 
pollinate (in the 
case of invasive 
plants) or can 
outcompete 
native pollinators 
(in the case of 
invasive 
pollinators). 
Invasive species 
can reduce the 
ability of water 
bodies to 
effectively 
disperse seeds. 

Decreased 
pollination and 
seed dispersal 
services from 
native pollinators 
to native plants. 
Reduced water 
mobility due to 
invasive plants, 
leading to 
reduction in seed 
dispersal 
distance by 
water bodies. 

Human 
action 

Short term 
- Impacts 
of invasive 
species are 
already 
occurring 
and 
materialise 
within a 
few 
months. 

Local - 
Impacts 
will occur 
in areas 
more 
susceptible 
to 
colonisatio
n by 
invasive 
species, 
such as 
close to 
roads; 
islands are 
particularly 
sensitive to 
impacts 
from 
invasive 
species. 

Potts et 
al., 2016; 
Vanberge
n & the 
Insect 
Pollinator
s 
Initiative, 
2013; 
McConkey 
et al., 
2012. 

Diseases, 
Pests 
 

Species A large number 
of naturally 
occurring fungal, 
bacterial, and 
viral pathogens 
and pests affect 
pollinator 
species. 
Reduction in 
pollinator 
survival. 

Decreased 
pollination 
services. 

Natural 
variation 

Short-mid 
term - 
Impacts of 
pests and 
pathogens 
have been 
reported to 
occur over 
the span of 
months to 
a few 
years. 

Local - 
Impacts 
will 
materialise 
where 
pathogens 
and pests 
are 
prevalent 
and will be 
more 
severe 
when they 
affect less 
resilient 
pollinators. 

Le Conte 
et al., 
2010; 
Potts et 
al., 2016. 

Human 
modification 
of genetic 
material 

Species Reduction in 
pollinator 
species’ survival. 
Genetically 
modified 
herbicide tolerant 
crops are 
associated with a 
reduction in the 
number of 
surrounding 
weeds beneficial 
for pollinators, 
resulting in loss 

Decreased 
pollination 
services. 

Human 
action 

Short term 
- Concrete 
evidence of 
impacts is 
lacking for 
many 
pollinators, 
but 
impacts 
have been 
reported 
for 
butterflies 
and are 

Local - 
Impacts 
will occur 
in areas 
that use 
genetically 
modified 
crops. 

Barfoot & 
Brookes, 
2014; 
IPBES, 
2016; 
Potts et 
al., 2016. 



of pollinator 
habitat. 

likely 
occurring 
on a 
routine 
basis. 

Intensive 
agriculture 
and 
aquaculture 

Species, 
Water 

Management of 
pollinators for 
commercial 
purposes, mass 
breeding, and 
trade have 
exacerbated the 
impacts of 
pathogens and 
pests on 
pollinator 
species. Further 
reductions in 
species survival. 

Decreased 
pollination 
services. 

Human 
action 

Short term 
- Impacts 
of pests 
and 
pathogens 
are already 
occurring 
and 
materialise 
within a 
matter of 
days to 
months. 

Local - 
Impacts 
will 
materialise 
where 
pathogens 
and pests 
are 
prevalent 
and will be 
more 
severe 
when they 
affect less 
resilient 
pollinators. 

Le Conte 
et al., 
2010; 
Potts et 
al., 2016. 

Intensive 
agriculture 
and 
aquaculture 

Species Intensive 
agriculture (i.e. 
large 
homogenous 
fields with 
regular and 
intensive tillage, 
grazing, and/or 
mowing) and 
associated 
chemical use 
(e.g. pesticides 
such as 
neonicotinoids) 
has a broad 
range of lethal 
and sub-lethal 
effects on 
pollinator 
species. 
Pollinator habitat 
loss and 
disruption of 
daily activities. 
Higher rates of 
species mortality 
and reduced 
species survival. 
More specialised 
pollinator 
species (i.e. 
those that are 
highly dependent 
on a specific 
feature and are 
not adaptable) 
are more heavily 

Decreased 
pollination 
services. The 
magnitude of 
loss of 
pollination will 
depend on the 
presence of other 
more robust and 
adaptable 
species. 

Human 
action 

Short term 
- Impacts 
have 
occurred in 
the past 
and are 
occurring 
on a daily 
basis. 
Chemicals 
are applied 
on a daily 
basis in 
many 
agricultural 
practices. 

Global – 
Many 
impacts 
such as 
habitat 
destruction 
and 
chemical 
use occur 
worldwide. 
 
Local – 
Impacts 
will be 
more 
severe in 
areas of 
more 
intensive 
agriculture. 
Chemical 
application 
has direct 
effects on 
local 
pollinator 
population
s and water 
bodies, and 
pollinator 
species are 
more at 
risk in 
areas 
where 
chemicals 
are applied 

Potts et 
al., 2016; 
Vanberge
n & the 
Insect 
Pollinator
s 
Initiative, 
2013. 



affected by this 
impact. 

more 
heavily. 

Overfishing, 
Overhunting 
 

Species Reduction in the 
population 
numbers of seed 
dispersing 
species. 

Decreased seed 
dispersal by 
animals. 

Human 
action 

Short term Regional-
local 

Beaune et 
al., 2013; 
McConkey 
et al., 
2012. 

Overharvesti
ng 
 

Species Reduced species 
survival and 
population 
declines due to 
lower food 
availability. 

Decreased seed 
dispersal by 
animals. 

Human 
action 

Short term Regional-
local 

McConkey 
et al., 
2013; 
Moegenbu
rg & 
Levey, 
2003. 

Droughts 
 

Species, 
Water 

Decrease in the 
amount of water 
available to 
disperse seeds. 

Decreased seed 
dispersal by 
water bodies. 

Natural 
variation 

Short term Local Horn et 
al., 2011 

Flooding Species, 
Water 

Decreases in the 
number of plants 
along a water 
course. Physical 
alteration of 
water bodies. 

Reduced number 
of seed 
dispersing 
plants. Changes 
to the distance 
and direction of 
seed dispersal 
through water 
bodies, resulting 
in decreased 
seed dispersal in 
the case of long 
term flooding, or 
increased seed 
dispersal in the 
case of short 
term flooding. 

Natural 
variation 

Short term Local Horn et 
al., 2011; 
van 
Leeuwen 
et al., 
2014. 

Storms Species, 
Water 

Increases or 
decreases in 
wind velocity on 
a local basis. 

Increased or 
decreased 
quality of seed 
dispersal through 
wind. 

Human 
action 

Short term 
- Changes 
in storm 
frequency 
and 
strength 
are already 
occurring. 

Global - 
Climate is 
changing 
globally 
and this is 
impacting 
storm 
frequency 
and 
intensity 
on a global 
scale.  
 
Local - 
Impacts 
will occur 
on a local 
basis. 

Soons et 
al., 2004. 

Weather 
conditions 

Atmospher
e, Species, 
Water 

Increases or 
decreases in 
wind velocity. 

Increased or 
decreased 
quality of seed 
dispersal through 
wind. 

Natural 
variation 

Short term Local Soons et 
al., 2004; 
Rech et 
al., 2016. 



 

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 atmospheric conditions Atmosphere Natural capital asset 
Change in species abundance and occurrence Species Natural capital asset 
Change in availability of surface and ground 
water 

Water 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 species populations Population changes Driver of change 
Change in number of invasive species Invasive species Driver of change 
Change in disease vector abundance Diseases Driver of change 
Change in pest abundance Pests Driver of change 
Change in GM modification severity Human modification of 

genetic material 
Driver of change 

Change in agricultural productivity Intensive agriculture and 
aquaculture 

Driver of change 

Change in fisheries production Overfishing Driver of change 
Change in number of species traded Overharvesting Driver of change 
Change in hunted species Overhunting Driver of change 
Change in drought severity Droughts Driver of change 
Change in flood severity Flooding Driver of change 
Change in storm severity Storms Driver of change 
Change in the seasonality of temperature, 
precipitation and wind 

Weather conditions Driver of change 
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