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Rewilding and Ecosystem Services
Overview

This POSTnote explores the consequences of
increasing the role of natural processes within
landscapes. Evidence from the UK and abroad
suggests that rewilding can benefit both wildlife
and local people, but animal reintroductions
could adversely affect some land-users.

 Rewilding aims to restore natural processes
that are self-regulating, reducing the need
for human management of land.
 Few rewilding projects are underway, and
there is limited evidence on their impacts.
 Rewilding may provide ecosystem services
such as flood prevention, carbon storage
and recreation. It often has low input costs,
but can still benefit biodiversity.
 Some valued and protected priority habitats
such as chalk grassland currently depend
on agricultural practices like grazing.
Rewilding may not result in such habitats.
 No government policy refers explicitly to
rewilding, but it has the potential to
complement existing approaches to meet
commitments on habitat restoration.

What is Rewilding?

Rewilding and Current Conservation Practice

There is no single definition of rewilding, but it generally
refers to reinstating natural processes that would have
occurred in the absence of human activity.1,2 These include
vegetation succession, where grasslands develop into
wetlands or forests, and ecological disturbances caused by
disease, flooding, fire and wild herbivores (plant eaters).
Initially, natural processes may be restored through human
interventions such as tree planting, drainage blocking and
reintroducing “keystone species”3,4 like beavers. In the long
term, self-regulating natural processes may reduce the need
for human management. Rewilding can have unpredictable
outcomes, but it may also represent a cost-effective way to
provide ecosystem services (benefits provided by natural
processes)5 such as flood prevention.6 Rewilding might help
to reduce or offset negative impacts of intensive agriculture
including: soil degradation [POSTnote 502]; greenhousegas emissions [POSTnotes 453 & 486]; water pollution
[POSTnote 478]; insect pollinator declines [POSTnote 442]
and a reduction in biodiversity (the variety of living things).7

UK landscapes have been managed to produce food and
wood for millennia, and 70% of land is currently farmed.9
€3bn per year is spent on environmental management of
farmland across the EU.10,11 This includes maintaining
wildlife habitats on farmland such as heathland and chalk
grassland, which involves traditional agricultural practices
such as fire and grazing.12,13 Rewilding involves ecological
restoration (the repair of degraded ecosystems),14 and
differs from mainstream conservation in two main ways:
 Existing policies promote the conservation of specific
endangered species and habitats. Rewilding focuses on
restoring natural processes and dynamics, and the
groups of species that emerge from this.15
 Existing practices use active management to increase
biodiversity in nature reserves. This may involve lowintensity livestock grazing, but rewilding generally has a
long term goal of reduced management by humans.16

This briefing outlines approaches to rewilding land across
Europe, as well as the potential benefits and risks involved.
Rewilding has not been referred to by the UK government,
so it is put into the context of relevant policy on agriculture
and biodiversity. While some advocate rewilding of the seas
using no-fishing zones,8 this is not discussed here.

Conflicting Views on Rewilding
Interest in rewilding has increased rapidly in recent years. 15
Some see rewilding as a positive vision for restoring
ecosystems,17 but others feel that it is poorly defined and
may result in people being excluded from natural spaces.18
Rewilding is generally seen as an open-ended approach,
but there has been a considerable amount of debate about
the type of ecosystem that it should aim to restore (Box 1).
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Box 1. Benchmarks for Rewilding
Ecosystems that existed during eras before modern humans have
been suggested as benchmarks for rewilding. These eras include:
 The Eemean interglacial (between ice ages; 132,000 – 113,000
years before present).19 This came before large animal extinctions
linked to the spread of modern humans.20 In North America and
Europe, some propose that the role of now-extinct elephants and
lions could be filled by introducing non-native equivalents.21,22
 The early to mid-Holocene (10,000 - 5000 years before present).
Before widespread settled agriculture, landscapes may have been
more forested than at present (but still up to 50% open). This
followed extinctions of large animals, which may have previously
opened up the canopy.23
However, restoring land to a historic state is not always possible.
Rewilding in human-altered landscapes could lead to the emergence
of novel combinations of species,24 and some proponents suggest that
rewilding should take inspiration from the past, but not replicate it.16

Rewilding Methods
Reduced management alone can restore natural processes.
It may be done deliberately, as in strict forest reserves with
little or no human intervention,25 or unintentionally, as with
unprofitable farmland being abandoned across the EU.26
Another example is the halt in human activities in the
Chernobyl exclusion zone following the 1986 disaster.
However, in other circumstances human interventions may
be needed to restore functioning natural processes.
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a key role in ecosystem function by distributing seeds and
nutrients throughout landscapes in their dung.38 They also
play a key role in regulating vegetation succession, for
example by grazing grasslands or the leaves of shrubs and
trees.39 As with carnivores, herbivore numbers sometimes
recover without human intervention when human pressures
subside. For example, densities of European elk are at least
as high in the Chernobyl exclusion zone as in nearby nature
reserves.40 Otherwise herbivores can be reintroduced: At
the Oostvaardersplassen nature reserve in the Netherlands,
introduced heck cattle and konik ponies are intended to fill
the role of extinct herbivores such as aurochs and tarpan.41
In the UK, herbivores have usually been introduced to
fenced areas. Many are partially domesticated, although a
few elk have been reintroduced at Alladale, Scotland.
Ecological Engineers
Some species are of interest because of how they influence
the structure of the environment. For example, beavers cut
down trees and build dams that might help prevent flooding
(Box 2). Wild boar root around deeply in the soil, disturbing
it and preparing it for new vegetation to establish.42 In the
UK, several breeding populations of wild boar have reestablished accidentally,43 and beavers have been
reintroduced to rivers in Devon,44 Knapdale and Tayside.45

Benefits and Risks of Rewilding
Kick-starting Natural Processes
Natural processes may be kick-started in several ways; for
example, where seed sources no longer exist, trees can be
planted and fenced off to assist vegetation succession. This
is being done at Carrifran and Glen Affric in Scotland.27,28
Furthermore, straightened river channels can be “remeandered” to restore natural flood dynamics upstream
[POSTnote 484]. Reintroductions of carnivores and
herbivores can also help to restore natural processes,4 as
can removal of invasive species such as rats.1 However,
animal reintroductions are not always feasible and some
stakeholders argue rewilding can be done without them.29
Carnivore Reintroductions
Thousands of years of large carnivore declines worldwide
have had significant ecological effects.30 For instance,
hunting of the Eurasian lynx in Finland and Scandinavia
caused numbers of red foxes to increase, which led to
declines in numbers of the fox’s prey and competitor
species.31 If human pressures diminish then predators at the
top of the food chain may recover by default; this happened
following Chernobyl with the recovery of wolves.32 Wolf
numbers have also increased across Europe more widely,
partly because of protective legislation.33 Reintroductions
can also be used to restore predation; for example, the
reintroduction of wolves to Yellowstone National Park
controlled the numbers and behaviour of American elk. This
allowed vegetation succession in some areas and provided
benefits for wildlife more broadly.34 In the UK, species-level
conservation programmes have reintroduced white-tailed
eagles to Scotland35 and boosted pine marten populations in
Wales by transferring animals from Scotland.36
Herbivore Reintroductions
Some large wild herbivores, such as aurochs and elk, have
been extinct or declining for thousands of years.37 They play

There are gaps in the evidence base on the consequences
of rewilding. This is partly because projects are scarce; the
Rewilding Britain NGO lists 13 key projects on its web site.46
In addition, the impacts of existing projects are difficult to
gauge without appropriate control data. However, studies of
natural processes shed light on the likely benefits and risks.

Benefits
Reduced Management Costs
The cost of land management is substantial, whether for
agriculture, wildlife or other ecosystem services. Over half of
total farming income in the UK derives from EU subsidies,47
and many farms might not be economically viable without
them.48 In addition, public spending on conservation in Sites
of Special Scientific Interest (SSSI) is around £85 per
hectare per year, including payments to landowners for
environmental management.49 Rewilding approaches can
provide biodiversity gains and reduce the need for human
management. For example, blocking drains can restore
wetland habitats without much further input from people.50
Reintroduced animals can have the same effects on
habitats as management measures formerly carried out by
people; for instance, wolves can control numbers and
behaviour of deer and reduce the need for culling.51
Biodiversity and Recreation
A reduction in human management can lead to an increase
in biodiversity. For example, abandoned crop fields at the
Rothamsted Experimental Station in Hertfordshire
developed into diverse mature woodlands within a century.52
At the Knepp Wildland Project, many species benefit from a
mosaic of habitats produced through grazing by dedomesticated breeds of herbivores (Box 3). This provides
opportunities for recreation; global demand for nature
tourism is so high that visits to protected areas generate
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Box 2. Beavers as Ecological Engineers in Devon
Beavers create leaky dams in rivers and streams. These cause
localised flooding, creating complex wetland habitats that increase
beavers’ food supply and protect their burrows from predators.53 After
rainfall, beaver dams trap sediment and reduce peak flow downstream
(Figure 1).54 They also filter agricultural pollutants such as nitrates and
phosphates.55 However, burrowing, tree felling and localised flooding
create costs for local land managers. A beaver management strategy
has been produced for the River Otter to help mitigate these impacts,
with relocation and lethal control proposed as a last resort.56
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Figure 1. Stream flow and suspended sediment above and below a
beaver dam following rainfall at the Devon Beaver Project. Peak flow
is lower below the dam and delayed by several hours. Sediment levels
are also reduced below the dam, meaning that water was cleaner.55
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$600bn in revenue each year.57 Rewilding has the potential
to increase revenue from tourism, attracting people firstly as
a label that is rapidly increasing in popularity,15 and
secondly through opportunities to see charismatic species.
For example, White-tailed eagles have become a wildlife
spectacle in Scotland, generating up to £5m a year in tourist
spending on the Isle of Mull.58,59 Ospreys are also a
significant tourist attraction on Rutland water in England.
Flood Prevention and Water Quality
Rewilding may have benefits for flood prevention and water
quality,6 examples include:
 Wetland restoration. This can incorporate rewilding
approaches; it involves blocking man-made drainage
systems and letting habitats develop naturally.50 Wetland
habitats such as blanket bog retain water and decrease
water treatment costs,60 so water companies like United
Utilities and South West Water invest in restoring them.
Wetland restoration is also happening at large scales,
such as the Great Fen Project in Cambridgeshire.61
However, these habitats may also increase prevalence of
bog asphodel, a plant that can poison sheep that eat it. 6
 River restoration. Re-meandering rivers can reduce flood
risk on land downstream; this is done at the Eddleston
water project in Scotland.62 The river Liza at Wild
Ennerdale in the Lake District is allowed to shift freely in
response to heavy rainfall, so it drops lots of sediment
before reaching Ennerdale lake.63
 Vegetation succession. The Wild Ennerdale initiative has
reduced sheep grazing and seeks to increase tree cover
through regeneration of native woodland. These factors
can result in greater absorption and reduced runoff of
water from land, reducing flood risk downstream.64
 Beavers. Dams built by beavers can reduce peak flows
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Box 3. Rewilding at the Knepp Wildland Project
Knepp Castle Estate in Sussex comprises 1,400ha of heavy clay
soils, so landowners have struggled to make a profit through arable
and dairy farming. Since 2001, all available land has been taken out
production and put into a rewilding project.65 It aims to restore natural
ecological processes using free roaming herds of grazing and
browsing animals as drivers.39 This involved removing internal fences
and giving deer and hardy breeds of pigs, cattle and ponies free roam
of the estate. The emerging scrub, wood-pasture, water meadows and
grassland currently support some of the largest UK populations of
Nightingales, Turtle Doves and Purple Emperor Butterflies. The estate
has reduced its agricultural input costs, and receives income from
organic meat sales and Common Agricultural Policy payments.
Furthermore, a new camping and ecotourism enterprise employs three
people full time; it had a turnover of £120,000 in the first year, with a
profit of £19,000 that looks set to increase in future. Farm turnover
under conventional farming was £1.2m with a return on capital of -2%
to +1%, whereas today turnover is £1m with return on capital of 5%.
downstream and improve water quality (Box 2).
Greenhouse-Gas Emissions
There are potential benefits of rewilding for GHG emissions.
Agriculture contributes 9% of the UK’s greenhouse-gas
(GHG) emissions, such as nitrous oxide, methane and
carbon dioxide and 10-12% globally [POSTnotes 453 &
486]. Reducing intensive management of farmland through
rewilding would be likely to reduce local GHG emissions.66
Habitats resulting from rewilding may also have the potential
for storage of carbon and nitrogen [POSTnote 447]. For
example, woodlands that developed on former crop fields at
Rothamsted store an additional two tonnes of carbon and
20kg of nitrogen per hectare per year, although the amount
gained varied between sites.67 Restored wetlands are
carbon dioxide sinks, but they are also a source of methane
[POSTnote 454].68 A recent UK study found that increasing
agricultural yields on reduced areas of farmland while
restoring habitat on ‘spared’ land could reduce GHG
emissions and keep food prices low.69

Risks
Unpredictable Outcomes
Rewilding is likely to lead to an increase in biodiversity, but
outcomes are often unpredictable and unique to each site.
Many species will benefit from rewilding, but others may
decline – especially those that depend on features currently
maintained by human intervention. Around 1-in-5 UK
butterfly species (18%) inhabit open habitats that result from
traditional agricultural practices70 and rewilding could lead to
different types of habitat.71 Increasing the scale and
interconnectedness of habitats through rewilding may help
some species adapt to climate change, but others might fare
better where humans continue to intervene.72,73
Furthermore, animal reintroductions can have unpredictable
outcomes. The IUCN (the world conservation union) have
produced guidelines emphasising the need for
comprehensive risk assessments and warning against
releasing species outside their indigenous range.74 An
evidence-based framework is needed to select species
suitable for reintroduction in any given case.4
Attitudes to Reintroductions
Stable or rising populations of lynx, wolves and bears in
Europe show that human-predator coexistence is possible.33
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However, range expansions and reintroductions of animals
tend to cause conflict between groups of people with
different values.75 For example, some people enjoy seeing
wild boar in UK woodland, but others call for culls to prevent
crop damage.43 White-tailed eagles are appreciated by
tourists and conservationists in Ireland and Scotland, but
they take some sheep farmers’ lambs (although some argue
that livestock losses are economically negligible). 58,76
Conflicts can sometimes be avoided by creating consensus
management plans for the reintroduction of a species.77,78
Animal Control and Welfare
In the absence of wild predators, ongoing human
intervention might be required to control numbers of some
animals. Managers at the rewilded Oostvaardersplassen
nature reserve faced conflict from animal welfare
campaigners over winter mortality of cattle and ponies
prevented from moving out of the reserve.79 The notion that
these animals were “wild” was contested, implying they
should not be exempt from animal welfare regulations.
Reserve managers were granted exception from animal
welfare, but they reached a compromise in which they shot
animals deemed unlikely to survive the winter. This
compromise continues to face international criticism.80
Making Space for Rewilding
Rewilding needs to be reconciled with other forms of land
use that benefit people, such as agriculture. Some argue
that rewilding of less productive farmland could more than
compensate for biodiversity losses on intensively managed
crop fields [POSTnote 418]. Compared to Bulgaria, Estonia,
Latvia, Poland, Romania, Slovenia and Slovakia the UK has
a very limited area that could be described as wilderness,81
and rewilding could improve this.82 Some point to upland
areas, where farmers are highly dependent on income
support,83 as candidates for rewilding.17 However, in the
case of the Wild Ennerdale project, some upland farmers
criticised the changed appearance of the landscape and
voiced concerns about the loss of the farming heritage of
the region.84 The Scottish Highlands is thought to be the
main UK region that could support populations of large
predators,85 with enough woodland and prey to potentially
support 400 lynx.86 However, at smaller scales, the
Rewilding Britain NGO argues that even post-industrial sites
in urban areas can be rewilded. They recommend that local
communities have ownership of the rewilding process. 46

Rewilding and UK Policy
No UK government policy or statement refers to rewilding
explicitly. However, rewilding is relevant to many policy
areas including agriculture, natural capital and biodiversity.

Agricultural Policy
The UK must adhere to the Common Agricultural Policy
(CAP) while it remains a member of the EU, and the same
level of agricultural support will continue until 2020
regardless of exit from the EU. The CAP forms 40% of EU
spending,87 and constrains rewilding in three main ways:
 70% of CAP payments to farmers are conditional on land
in “good agricultural condition”. Land must be suitable for
grazing or cultivation, and free from “ineligible features”,
such as dense scrub that may arise through rewilding.88
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 Some CAP payments require livestock grazing. Projects
are inclined to use livestock to receive payments, but this
may not be the best way of restoring natural processes. 82
 CAP payments raise the market value of marginal
farmland; acquiring such land for rewilding is expensive.89
Though a small proportion of CAP funding is spent on
environmental protection, some have argued that the CAP
fails on biodiversity and non-food ecosystem services.90
Policymakers have also suggested that post Brexit
landowners could be paid for providing specific ecosystem
services, such as flood prevention.91 Rewilding measures
might be applicable to this end. Up to now, rewilding
projects such as the Alladale wilderness reserve in
Scotland92 have been funded by landowners with alternative
views on land use. Other projects are supported by crowdfunding; Trees for Life volunteers have paid for and planted
over a million trees for rewilding in the Scottish Highlands. 28

Natural Capital
Natural capital has been defined as “the parts of the natural
environment that produce value to people”, such as clean
air and water, food, and protection from hazards.93
Preliminary accounts suggest that the UK’s natural capital is
declining,94 and the Government’s plan for the natural
environment will set targets to address this. The Rewilding
Europe NGO suggests that as a complement to existing
conservation practices, rewilding can help to create new
natural assets.16 However, this will depend on how benefits
from rewilding trade-off with benefits from other land-uses.83

Biodiversity Policy
Rewilding may represent a cost-effective way to restore
large areas of degraded habitat and reintroduce native
species. However, because of unpredictable outcomes
rewilding may not deliver other UK commitments on
biodiversity (Box 4). Additionally, some UK legislation may
form a barrier to reintroductions. For example, it is illegal to
release wild boar in England and Wales.95 Ongoing
management is likely to be required to meet commitments
on weeds or non-native invasive species; even strict forest
reserves are managed by people to control rhododendron. 25
Box 4. Biodiversity Policy in the UK
Legislative commitments on biodiversity are derived largely from the
international conventions including the Bern convention on the
Conservation of European Wildlife and Natural Habitats96 and the
Bonn convention on the Conservation of Migratory Species of Wild
Animals.97 Key legislation includes the Wildlife and Countryside Act,95
Nature Conservation (Scotland) Act,98 the Wildlife and Natural
Environment Act (Northern-Ireland),99 the Environment (Wales) Act100
and the EU Nature Directives.101,102 Legislation:
 Protects priority animals (including most birds), plants and habitats.
 Provides for the SSSI/ASSI (Site/Area of Special Scientific Interest)
and Natura 2000 protected area networks to maintain habitats.
 Pledges reintroduction of native species of wild plants and animals
if studies show it is effective and acceptable.
The Convention on Biological Diversity103 outlines further pledges to
restore degraded habitats, and has stimulated the “Biodiversity 2020”
strategies for England,104 Northern Ireland105 and Scotland.106
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