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Foreword

For more than two hundred years, large areas of 
Scotland’s uplands have been burnt and heavily 
grazed by sheep and deer. The results are treeless 
landscapes which have a low diversity of animals  
and plants. Management for driven grouse  
shooting makes a major contribution to this  
devastated landscape. 

This important report looks at the impact of grouse 
moors on carbon, on our wildlife and on people. From 
regular muirburning to the build-up of lead shot, from 
the routine mass killing of wildlife to the use of  
pesticides and medicines, grouse shooting brings 
industrial barrenness to areas that should be  
beautiful and diverse. Birds of prey find themselves 
illegally shot. 

Fortunately, the devastating impact of centuries of 
mistreatment of the land can be reversed. This report 
describes how a transition to a more wooded  
landscape would start to bring the land back into 
good health, providing benefits for both people and 
wildlife. From flood risk and landslip reduction to an 
increased diversity of wildlife, more productive soils 
and the protection of the vital store of carbon that 
is locked up in our peatlands, transforming heavily 
managed grouse moors into a rich diversity of  
wooded and open habitats has many benefits. 
Improving the health, and productive capacity, of 
the land also brings the potential for new ways of 
providing sustainable incomes for rural communities. 
Some of these can be seen in south-west Norway 
where many types of sustainable use of regenerated 
woodlands provide incomes for local communities. 
We have important decisions to make in Scotland 
about how we manage our land. A pending  
Government review could lead to licensing of grouse 
moors, along with tougher penalties for illegal  
shooting of birds of prey. A ban on the annual  
slaughter of incredible numbers of mountain hares 
has been half promised. A ban on muirburn on deep 
peats has recently been announced in England and 
one could follow here. And soon, emissions from 
peatlands will be fully included in our national climate 
targets for the first time, focusing major attention on 
the role of different land management activities in 
contributing to, or reducing, climate change. For the 
sake of our wildlife, our rural communities and the 
global climate, change needs to come soon. 

Dr Richard Dixon,

Director of Friends of the

Earth Scotland 

Copyright, Peter Cairns, SCOTLAND: The Big Picture
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Summary

Grouse moors, both burned and unburned, 
are lower in structural and species  
diversity, are less biologically productive 
and provide fewer ecosystem services than 
the woodlands, scrub and peat-forming 
bogs that could replace them. Continued  
management as grouse moors will  
maintain a large area of Scotland’s land in 
an impoverished state. A widespread move 
away from grouse moor management 
towards an increase in woodland and scrub 
cover and reinstatement of functioning bogs 
could result in an upland landscape  
composed of a mosaic of different  
woodland, scrub and open habitats. This 
diversity of habitats would, in turn, support a 
greater abundance and diversity of  
wildlife, supply improved ecosystem  
services, be more resilient to environmental 
change, pests and diseases, and provide 
diverse resources and sources of income for 
local people. This would provide benefits at 
the local, regional, national and global level. 
Current ecological knowledge is sufficient 
to make the transition however, there are 
many societal barriers. All of these could be 
addressed through education, advice,  
legislation, grants and subsidies.

Key points: 

• This report considers the potential of 
alternative management practices 
to deliver improved environmental, 
social and economic outcomes from 
land that is currently managed for 
driven grouse shooting.

• Around 19% of Scotland’s land area is 
used for both walked-up and driven 
grouse shooting. Driven grouse  
shooting takes place, or has recently 
taken place, on land holdings  
covering around 13% of Scotland’s 
land area.

• Many of the management operations 
that underpin driven grouse shooting, 

including strip burning, heavy grazing 
by sheep that have been treated with 
acaricide, legal and illegal predator 
control, deer fences, mountain hare 
control, provision of medicated grit, 
use of lead shot and use of gas guns, 
can have negative impacts.

• At a national level, the Gross Value 
Added to the Scottish economy from 
grouse shooting has been estimated 
to be less than 0.04%. At a local  
level, driven grouse shooting can 
provide social and economic benefits 
that can be important in some rural 
areas but are limited in comparison to 

the potential of such areas. 
• Open moorland, including the  

heather moorland used for driven 
grouse shooting, is a cultural  
landscape created largely by  
burning, heavy grazing by sheep and 
deer, and timber harvesting. Without 
these pressures, most areas of open 
moorland could support woodland 
and scrub.

• Woodland and scrub habitats  
provide a wide range of  
environmental benefits not provided 
by open moorland. These habitats 
are more biologically productive and 
could supply a larger range of  
resources than open moorland can. 

• Stopping muirburn, and reducing 
grazing by sheep and deer, would 
result in an expansion of woodland  
and scrub by natural regeneration 
into areas that are close to  
existing woodland. 

• In areas further from woodland, 
where there is no seed source,  

planting can be used to expand 
woodland cover. To ensure net  
carbon gain from woodland  
expansion, planting should be done in 
a way that minimises soil disturbance 
and should not be done on soils with a 
peat depth of more than 50 cm.

• Forty percent of the area of land 
burned for grouse in Scotland is on 
deep peat. Burning on these habitats 
can damage the functioning of these 
bogs, potentially leading to peat loss, 
increased carbon emissions and a 
reduction in, or prevention of, peat 
formation and carbon sequestration. 
Stopping muirburn on deep peats 
would reduce carbon emissions and 
increase carbon sequestration.

• Large areas of burned heather  
moorland are within sites designated 
for the nature conservation value of 
both the habitat itself and the  
associated species. Some moor-
land birds benefit from grouse moor 
management (burning and predator 

Continued management 

 as grouse moors will 

maintain  large area of

Scotland’s land in an

impoverished state

Caledonian pine forest, Abernethy RSPB Reserve, Cairngorms National Park. 

Copyright, Mark Hamblin, SCOTLAND: The Big Picture
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control) when compared with  
unmanaged open moorlands. Mixed 
woodlands do however, provide 
higher biodiversity, especially when in 
mosaic with open habitats. 

• The widest range of benefits from 
woodland expansion is provided 
where a mosaic of woodland and 
open habitats is created and where 
the woodlands consist of a range of 
tree species, including a significant 
broadleaved component. The  
management of such woodlands using 
continuous cover approaches would 
minimise soil disturbance, and carbon 
loss, from timber extraction.

• There are good examples in Scotland 
of native woodland expansion by  
natural regeneration, however there 
are few examples where such wood-
lands have reached maturity and are 
being used to generate local  
employment. There are, however,  
numerous examples of existing,  
mature woodlands being used in a 
wide variety of ways. 

Introduction

• Promoting a widescale change from 
driven grouse moor management 
towards sustainable, multiple land 
uses in a more wooded landscape 
would make a major contribution to 
addressing two of the most significant 
environmental issues of our time: the 
climate emergency and  
catastrophic biodiversity loss.  
Furthermore, it would improve the 
provision of a wide range of  
other ecosystem services and natural 
resources and as well as improving 
resilience to climate change and  
novel pests and diseases.

• Ecological knowledge is currently  
sufficient to start the process of  
making the transition from a largely 
open upland landscape to one with 
a much greater cover of woodland 
and scrub. The barriers to making 
the transition are largely societal and 
could be overcome through  
education, advice, legislation, grants 
and subsidies.

• Seven recommendations for action 
are provided.

Promoting a widescale change from driven grouse

moor management towards sustainable, multiple land

uses in a more wooded landscape would make a

major contribution to addressing two of the most

significant environmental issues of our time: the

climate emergency and catastrophic biodiversity loss. 

With the uncertainties caused by global  
climate change, biodiversity loss,  
environmental breakdown and population 
increase, there are many who believe that it 
is important to ensure that Scotland’s land is 
used in a way that not only helps to  
alleviate some of these global problems, 
but also brings it into the best possible 
condition to support Scotland’s population 
into the future. Seventy percent of Scotland’s 
land area is upland or marginal land (1) that 
is currently managed largely for extensive 
sheep farming, deer stalking,  
commercial conifer forestry and/or  
driven grouse shooting. The last of these is 
the focus of this report although much of 
the information provided here relates more 
generally to the wider management of the 
Scottish uplands. 

The management of land for driven grouse 
shooting, especially when carried out  
intensively, has been shown to have  
deleterious environmental impacts as well 
as limited economic and social benefit 
(2, 3). The aim of this report is to consider 
the potential that alternative management 
practices have to deliver improved  
environmental, social and economic  
outcomes from land that is currently  
managed for driven grouse shooting. The 
hope is that this will inform discussion of 
the costs and benefits of replacing driven 
grouse moors with alternative land uses.

Area, location and management intensity 
of managed grouse moors

In Scotland, most driven grouse shooting 
takes place in the Monadhliaths, Deeside, 
the Cairngorms, the Angus glens, Highland 
Perthshire, and the eastern and central 
Southern Uplands (Figure 1; (4)). In 2014, the 
Land Reform Review Group estimated that 

the total area of land used for both driven 
and walked up grouse shooting (Box 1) was 
over 1.5 million ha i.e. greater than 19% of 
Scotland’s land area (5). A recent analysis, 
based on the distribution of grouse butts 
(Box 1) in the landscape has suggested that 
driven grouse shooting takes place, or has 
taken place in the last few decades, on land 
holdings with a total land cover of around 1 
million ha (13% of Scotland’s land area) (4). 
Of this, 820,000 ha (10% of Scotland’s land 
area) consisted of rough grazing (heath, 
rough grassland and bog) and so was 
potentially used for grouse shooting. Data 
from a separate analysis of air photos and 
satellite images suggests that 328,000 ha 
(4% of Scotland’s land area) is regularly strip 
burned to support grouse shooting (Boxes 1, 
2; (6)). The distribution of grouse butts in the 
landscape covers a wider area than does 
the distribution of strip burning (Figure 1a c.f. 
1b). This suggests that some of the grouse 
butts may no longer be in use and, there-
fore, that the area of land that is actively 
managed for grouse may have declined 
over the last several decades (4). There is 
some evidence, however, that the intensity 
of driven grouse shooting has increased 
over the last two decades in the areas 
where it takes place. This can be inferred 
from an observed increase in the number of 
burns between 2001 and 2011 (7) and from 
an increase in the density of grouse butts  
recorded between 2013 and 2016 in all 
regions where grouse butts occur (4). Since 
predator control for driven grouse shooting 
generally takes place over a wider area 
than just the moorland that is strip burned, 
often including the whole land holding, these 
results show that a significant area of land is 
currently affected by management for driven 
grouse shooting in Scotland. Additionally, they 
indicate that the intensity of management has 
increased in recent decades. 
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Box 1. Grouse management definitions

Driven grouse shooting is the practice of using a line of  
people (‘beaters’) to drive red grouse over the heads of  
shooters waiting behind grouse ‘butts’ (shooting stances).  
Driven grouse shooting is made more economically viable by  
undertaking a range of management actions to produce favourable 
conditions for red grouse (see ‘Impacts of management for driven 
grouse shooting’ below).

Walked-up grouse shooting is the practice of walking through the 
landscape shooting red grouse that are flushed by the shooter. 
Dogs may be used to assist with flushing grouse. 

Strip (or patch) burning involves burning patches of  
heather moorland (generally less than 2 ha in size) on a 10 to 
25-year rotation to provide ideal feeding and breeding habitat 
for grouse.

Image of shooting butt on a grouse moor.

Copyright, League Against Cruel Sports Scotland 

Copyright, Mark Hamblin, SCOTLAND: The Big Picture
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Figure 1 ‘Heat’ maps showing the relative density of a) grouse butts and b) grouse 
butts modified by burning intensity so that more emphasis is given to grouse butts in 
areas where burning intensity is higher (4). Note that some grouse butts may not have 
been in current use. The difference between the two figures indicates that there are 
areas where grouse butts are present in the landscape but where little, if any, strip 
burning has taken place for some years.

Each map combines data from two figures presented in (4). They were kindly provided by 
the authors of (4) and are reproduced with the authors’ permission and cooperation. 
Providing the maps does not imply any endorsement by the authors, nor by the funders 
of their analysis, of any interpretations or conclusions drawn within this report. 

Management of land for driven grouse 
involves a number of different practices 
including:

• Burning of heather moorland (Box 
1). Burning results in soil loss,  
increased carbon emissions, loss 
of soil nutrients and soil  
productivity and acidification of 
streams and rivers (Box 3; (9)). 
A number of studies have found 
that strip burning  can  benefit 
some moorland bird species when 
compared with un-burned open 
heathland (10) however, by  
contrast, a recent study of 18 
moorlands in northern England 
and south-east Scotland found  
little evidence of an effect of 
burning on populations of  
moorland birds (11). Burning  
prevents the invasion of open 
moorland by trees and  
other woody plant species and so 
maintains open heathland and 
bog habitats, many of which are 
considered to be of high nature 
conservation value (but see Box 3 
and ‘Nature conservation  
designations’ below’). 

• Grazing by high densities of sheep 
that have been dipped in  
acaricide so that any ticks which 
attach to the sheep are killed. The 
sheep act as tick ‘mops’, reducing 
tick numbers and therefore also 
reducing the prevalence of  
tick-borne diseases, such as  
louping ill, in grouse. The impact 
of acaricides from dipped sheep 

Box 2. Calculating the area of land burned for grouse in Scotland.

Anderson et al. (2009) (6) used remotely sensed images (largely from 
2005/6) to classify strip burning activity in 10 x 10 km squares 
across Great Britain (6). They scored burning as: 0 = no strip  
burning in 10 km square, 1 = some fragments of strip burning in 10 
km square, 2 = strip burning in 1–30% of heather in 10 km square, 3 
= strip burning in 30–70% of heather in 10 km square, 4 = strip  
burning in >70% of heather in 10 km square, and x = no data due to 
cloud cover (2% of squares). The data for the 10 km squares in  
Scotland were then matched with data from the equivalent squares in 
the Land Cover Map (2007) (8). The land cover types ‘dense heath’, 
‘open heath’ and ‘bog’ were assumed to equate to the definition of 
‘heather’ used by Anderson et al. (2009) (6). An average percentage 
of the area of heather that was recorded as having been strip burned 
was assumed for each burning category as follows: 1 = 1%, 2 = 15%, 3 
= 50%, 4 = 85%. The product of the area of ‘heather’ and the estimate 
of the percentage of heather recorded as having been strip burned 
gave an estimate of the absolute area of heather burned in each 10 km 
square. The sum of these for all 10 km squares in Scotland provided 
the estimate of the total land area in Scotland that was observed to 
have been strip burned.

Impacts of management  
for driven grouse shooting

on biodiversity is unknown.  
Heavy grazing by sheep can  
reduce heather cover and  
prevents invasion of open  
moorland by trees and other 
woody plant species.

• Legal predator control.  
Predators such as foxes, crows, 
stoats and weasels are killed to 
reduce predation on grouse.  
Predators will generally be  
controlled over the whole land 
holding on which driven grouse 
shooting takes place even though 
only a part of the holding may be 
used for driven grouse  
shooting. Control of these  
predators may affect overall  
biodiversity through its effect on 
the abundance of prey species. 
This may have cascading effects 
on other plants and animals but 
there is little evidence available 

Figure 1a Figure 1b

Image of a rail trap.

Copyright, League Against Cruel Sports Scotland
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on this issue. There are positive 
effects on some moorland- 
breeding wading bird species 
whose lowland habitat has  
become increasingly reduced 
through recently-adopted  
agricultural activities (12, 13).  
Recent work has suggested,  
however, that the positive  
impact of legal predator control 
on moorland waders may reach 
a maximum at levels of control 
lower than those normally used for 
driven grouse management (11). 
The same study also found no  
association between raptor  
numbers and legal predator  
control, despite the likely reduced 
competition for prey between  
raptors and other predators 
where legal control takes place 
(11). This may have been due to 
illegal control of raptors on  
managed grouse moors (11).

• Illegal predator control. There is 
a ‘well-documented association 
between raptor persecution and 
grouse moor management in the 
UK uplands’ (2). Raptors affected 
include hen harriers, golden  

eagles and peregrine falcons. 
• Mountain hare control. Red 

grouse can suffer from louping ill, 
a disease that is spread by ticks. 
Ticks feed off small mammals 
and ground nesting birds and, in 
the belief that tick numbers, and 
so louping ill, will be reduced by 
reducing numbers of mountain 
hares, hare numbers have been 
drastically reduced by shooting 
on some driven grouse moors. In 
reality, ‘hare numbers appear to 
have little effect on the incidence 
of louping ill in grouse’ (10).  
Additionally, reducing hare  
numbers, by reducing the prey 
available to predators, may 
lead to increased predation on 
grouse and other moorland birds. 
Although predator control for 
grouse may lead to an increase in 
hare numbers, hare culling  
reduces local populations. The 
overall impact on mountain hare 
numbers of management for 
grouse therefore depends on the 
severity of hare culling (10).  

• Construction of deer fences 
around grouse moors to keep wild 

There is a ‘well

documented association

between raptor

persecution and grouse

moor management in the

UK uplands’

deer out and sheep in. Keeping deer off grouse moors can  
reduce the density of ticks (Box 4). Fences cause hard landscape 
boundaries and impede access to recreational users. 

• Building of new hill tracks to facilitate access to the hill for 
gamekeepers and clients. These produce visual ‘scars’ on the 
landscape and are likely to adversely affect local erosion rates 
and biodiversity (14).

• Provision of medicated grit on the open hill to reduce the  
number of nematode worm parasites carried by grouse. The 
impact of this practice on biodiversity, or on the build-up of 
resistance to the medications used, is currently unknown. The 
incidence of cryptosporidiosis, a disease of red grouse that may 
also affect black grouse, has increased since 2010. This may 
be partly a consequence of an increased risk of cross-infection 
between red grouse at grit-feeding stations (15).  

• The use of lead shot in shotguns. The lead often ends up in the 
environment with potentially damaging impacts on wildlife.

• The use of gas guns to scare off predators. This produces  
disturbance in places that are often used for peaceful  
recreation and may have an, as yet un-measured, impact  
on wildlife.

• Drainage. Draining water-logged moorland dries the soil  
leading to improved heather growth and forage for grouse. It 
also leads to oxidation of peat and release of carbon dioxide 
into the atmosphere. Although widely practiced in the past for 
several purposes, it is not known whether, or to what extent, 
new drainage is being put in place on grouse moors. 

A more detailed discussion of the environmental impacts of these practices 
can be found in (2) and (10). 

The detrimental environmental impacts of driven grouse moor  
management are often justified on the basis that driven grouse shooting 
provides much-needed rural jobs, and economic input, to local communities 
and that few other land uses are possible in such marginal areas. Although in 
some rural communities the economic input from grouse shooting is  
undoubtedly important, the Gross Value Added to the Scottish economy 
from grouse shooting has been estimated to be less than 0.04% (3). Given 
the large land area that is devoted to driven grouse shooting, the numerous 
negative impacts and the limited positive impacts of this land use, it is worth 
considering whether there are ways of managing these areas that might be 
more environmentally, as well as socially and economically beneficial. 

Bulldozed hill track, collapsed peat banks.

Courtesy of Ramblers Scotland
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The heather-dominated moors that are 
used for driven grouse shooting, along 
with most of the open moorland areas 
of Scotland, are cultural landscapes that 
were created, and are maintained in their 
open state, by the activities of people. More 
than four millennia of grazing, burning and 
timber cutting has turned what was once 
a landscape with a high cover of trees and 
shrubs into the largely open landscape that 
we see today (Appendix 1).  Over the last 
200 years or so muirburning for  
driven grouse and for sheep, and grazing 
by sheep and, latterly, deer, have been 
particularly intense. Most areas of open 
moorland in Scotland, including those 
heathlands that are currently burned for 

Box 3. Environmental impacts of burning heather moorland for grouse.

Recent work on the impacts of burning of heather-covered,  
blanket peat soils for grouse management in the English  
Pennines  found that burning reduced the quantity of plant  
nutrients in the upper soil layers, made the soil less able to 
buffer acidic rainfall and lowered the water table making the 
peat more susceptible to drying out (9). When peat dries out, 
the carbon stored in the peat breaks down and the carbon is  
released as carbon dioxide. By contrast, undamaged peat soils 
continually make new peat and so capture carbon. Burning also 
led to up to four times more particulate organic matter (mostly 
peat) being washed off the ground and deposited into rivers (9). 
The authors also found that rivers draining burned catchments 
had lower calcium concentrations, were more acidic and had  
higher concentrations of silica, manganese, iron and aluminium 
than those draining unburned catchments. It is likely that the 
impacts of muirburn for grouse on Scottish moorlands and upland 
rivers are much the same as those found in this study. When 
burns are too hot, too frequent or on inappropriate soil types, 
they can damage the nature conservation value of these habitats. 
The likely scale of such inappropriate burning is evidenced by 
the fact that burning is cited as a damaging pressure on 32%  
of the 76 dwarf shrub heath features and 24% of the 71 upland 
bog features present within Scotland’s Special Areas of  
Conservation (16). 

An alternative to grouse moors

grouse, if left unburned, would be colonised 
by trees and/or shrubby species if  
grazing levels were sufficiently low and if 
there were an appropriate seed supply 
(Figure 2a c.f. 2b). The drier, more acidic, 
moorlands would become dominated by 
Scots pine and/or deciduous tree species 
such as birch, rowan and hazel with willow 
and alder dominating in the wetter  
areas. In more fertile areas at lower  
altitudes, hawthorn scrub followed by oak 
and ash may come to dominate. Above the 
treeline, montane scrub, dominated by  
species such as dwarf willows, birch and 
juniper, would develop. Boggy areas may 
turn into a habitat type that is now  
extremely rare in Scotland: bog woodland. 

Image of muirburn on a grouse moor.

Copyright Dr. Ruth Tingay

Regeneration on moorland, Cairngorms National Park.

Copyright Mark Hamblin, SCOTLAND: The Big Picture 
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Climatic exposure, high rainfall and low soil productivity are often cited as the 
main factors limiting land use potential in the Scottish uplands. There is no 
doubt that upland areas are more exposed than those in the lowlands and 
that Scotland’s underlying geology means that, in most of the uplands, the 
soils will never be highly productive (19). Increasing the cover of woodland 
and scrub in the uplands has the potential to address these issues by  
increasing shelter for domestic and wild animals and improving drainage 
and soil productivity. Additionally, woodland can provide a range of  
environmental benefits including reduced soil erosion and landslips,  
increased carbon storage, increased biodiversity, improvements in water 
quality and flow and resilience to climate change, pests and diseases. It can 
also lead to improved provision of resources and incomes through  
improved forage and shelter for domestic stock and wild herbivores,  
improved fisheries, provision of fuelwood, timber and non-timber forest  
products and increased numbers and diversity of game species. 

Figure 2. a) Extent of moorland burning within Scotland, England and Wales. The map 
shows the percentage area of moorland burned within 1-km grid squares, assessed from a 
single image per square obtained from 2001 to 2010 (7). Reprinted with permission from 
Elsevier publishers. b) Potential native woodland cover in Scotland derived from the  
Native Woodland Model (17).Figure 2b was kindly provided by the James Hutton  
Institute. Providing the map does not imply any endorsement by the authors of (27,  
nor by the funders of their analysis, of any interpretations or conclusions drawn 
within this report. 

Bog woodlands are functioning bogs with 
a scattering of stunted, slow growing trees. 
On fertile ground, where woodland had not 
yet taken over or in woodland glades, tall 
herb communities may develop. Such  
communities are currently largely confined 
to ledges and gorges that are unburned 
and are inaccessible to deer and sheep. 
Where there is no tree or scrub seed source, 
or where grazing levels are too high,  
unburned heathland will remain as open 
heathland although its character is likely 
to change, with an increase in vegetation 
height and, in some places, also in heather 
dominance (10). Encouraging the  
expansion of woodland onto open  
moorland areas, including those  
currently subject to muirburn, could   
provide many benefits.

Encouraging the expansion 

of woodland onto open 

moorland areas, including 

those currently subject to 

muirburn, could  provide

many benefits

The benefits of woodland3

3This section is largely taken from (18). Further information and supporting  
evidence can be found in (1).

Woodland can provide a range of

environmental benefits including reduced

soil erosion and landslips, increased carbon

storage, increased biodiversity, improvements

in water quality and flow and resilience to

climate change, pests and diseases

Figure 2a Figure 2b
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Their leaves decompose easily and produce 
a nutrient-rich compost that fertilises and 
improves the soil. Scots pine woodland that 
has a mix of other tree species and an open 
canopy, can achieve the same effect.  
However, soil acidity is increased by the 
thick mat of needles that builds up under 
dense plantations of conifers. 

Soil erosion 

Rain falling on short grass or heath  
vegetation, especially if it has been recently 
burned or is heavily grazed, runs  
rapidly over the surface, often dislodging 
soil particles and carrying them into the 
nearest stream. By contrast, rain falling on 
wooded ground infiltrates more slowly into 
the soil. Much of the water is held in this 
organic-matter-rich, ‘spongy’ soil until it is 
brought back up through the roots of trees 
and other plants. The rest of the rainwater 
moves through the soil too slowly to  
dislodge soil particles. 

Landslips

Landslips occur on steep slopes, particularly 
after prolonged heavy rainfall when the soil 
is saturated with water. They create scars 
on the hillside and block roads in their path. 
The bare scars are then susceptible to  
erosion. Tree roots provide a framework  
for the soil, helping to stabilise it. A cover of 
trees and shrubs on steep slopes therefore 
reduces the incidence of landslips.

Soil productivity

Without trees and shrubs, the soils of  
Scotland’s upland areas are generally wet, 
acidic and low in plant nutrients. In most 
areas the under-lying rocks yield little in the 
way of soil nutrients when they break down. 
Additionally, the abundant rainfall washes 
soil nutrients out of the soil. Short  
vegetation, with its shallow roots, presents 
little resistance to the movement of water 
into and through the soil, so nutrients are 
easily dissolved and taken on into streams, 
rivers and eventually the sea. The soil is left 
poorer in nutrients, more acidic and  
unproductive. Where the iron content is high 
the dissolved iron is deposited further down 
the soil profile and can form a hard layer 
of iron oxide (an iron ‘pan’) which impedes 
drainage, making the soil permanently wet 
as well as nutrient poor. In the most extreme 
cases, this results in complete waterlogging, 
inhibiting the decomposition of dead plant 
material which builds up as peat. Most of 
Scotland’s upland soils have been subject to 
this sort of leaching for hundreds, or in some 
cases thousands, of years since woodland 
cover first started to decline. Muirburn for 
grouse moor management, or to provide 
young plant growth for sheep to eat,  
exacerbates the loss of soil nutrients.

Fortunately, this process can be reversed. 
Trees have deep roots that can bring  
nutrients up from the lower levels of the soil. 
They can sometimes even break through an 
iron pan. Deciduous trees and shrubs, when 
they lose their leaves in autumn,  
return those nutrients to the woodland floor.

A cover of trees and shrubs 

on steep slopes

therefore reduces the

incidence of landslips
A carpet of blaeberry amidst Scots pine forest, Rothiemurchus 

Cairngorms National Park, Scotland.

Copyright Peter Cairns, SCOTLAND: The Big Picture
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Siltation and flooding 

Soil particles that are washed off the land are taken into streams. The  
particles are deposited as silt on the bed of slow running parts of streams or 
rivers (see ‘Fisheries’, below) or on the bed of lochs or reservoirs. By reducing 
the amount of soil washing off the land, a cover of trees and shrubs can  
prolong the life of reservoirs. 

Compared to short vegetation, trees and shrubs have a high surface area 
of leaves and branches so they ‘catch’ more of the rain in their canopy, from 
which it evaporates back into the atmosphere. More water is also drawn 
up from their deep roots and transpired from their leaves. The higher water 
holding capacity of the soil under trees and shrubs means that any water 
remaining in the soil is released slowly into watercourses. In treeless river 
catchments the water runs off more quickly, increasing the chance of  
flooding downstream. By slowing down the flow of water into streams,  
a cover of trees and shrubs can reduce flood risk.

Carbon sequestration

Much more carbon is stored in the vegetation and soils of woodland than 
in those of most open ground habitats. Developing woodland cover in the 
uplands increases the amount of carbon stored from quite early on in the 
process. The exception may be where soils with a peat depth of more than 
about 50cm are ploughed or otherwise disturbed prior to planting. This is 
likely to dry out the soil allowing it to oxidise, releasing carbon dioxide. On 
shallow peat soils, some carbon is lost due to the drying effect of the trees as 
they grow but this is likely to be more than compensated for by the growth of 
the trees and other woody species. On deep peats, although ploughing and 
planting trees may result in a net loss of carbon, any natural regeneration is 
likely to result in only scattered, stunted trees that have little effect on the  
hydrology or carbon storage of the peat. This kind of ‘bog woodland’ is  
currently a scarce habitat in Scotland. 

By slowing down the flow of water into

streams, a cover of trees and shrubs can

reduce flood risk

Biodiversity

Upland grasslands and heathlands, whilst having specialist species, are 
relatively low in rarer species compared to open, native conifer or deciduous 
woodland and shrub habitats. A mixed landscape of patches of open areas 
set within a matrix of woodland and shrubby vegetation provides a wide 
range of habitats that supports a diverse flora and fauna. Additionally, 
allowing trees and shrubs to colonise the uplands would create habitat types 
that have almost entirely disappeared from Scotland due to human impacts: 
montane shrub, treeline woodland and bog woodland. Rare species such 
as black grouse, capercaillie and wild cat would benefit. Taller vegetation 
would also provide more cover and food for small mammals and birds,  
supporting in turn more predatory species. Golden eagles, once thought to 
need large areas of open land over which to hunt, are now known to do well 
in landscapes composed of a mosaic of wooded and open habitats. The  
biodiversity associated with existing conifer monocultures can also be  
enhanced by making them more natural by diversifying the tree species, 
felling only small patches at a time and leaving some stands to become older 
than the normal felling age of around 45 years. 

Bog woodland, Vancouver Island. Courtesy of Kate Holl
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Resilience to climate change

Predictions of the impact of climate change 
on Scotland come with a degree of  
uncertainty as to both their nature and  
timing. In an uncertain world, fostering 
diversity is the best approach to ensuring 
resilience. A diverse ecosystem with a wide 
range of structures, habitat types, species 
and outputs stands the best chance of  
withstanding whatever changes occur since, 
if some species or habitats decline, others 
can expand to take their place. A diverse 
ecosystem providing diverse outputs is 
therefore likely to be both ecologically and 
economically more stable, whatever  
happens to the climate. 

Resilience to diseases and pests

A mixed landscape of open habitats set 
within a matrix of species-rich wooded and 
shrubby habitats also offers high resilience 
to the effects of pests and diseases.  
Monocultures of one species, such as Sitka 
spruce, grouse, sheep or red deer, are  
susceptible to catastrophic declines in  
productivity if affected by pests or diseases 
that are newly introduced or that proliferate 
as a result of climate change. By contrast, 
the productivity of a multiple-output, diverse 
system is less vulnerable to a decline in any 
one species. Additionally, where individuals 
of any one species are more spread out, 
species-specific pests and diseases are less 
likely to spread and cause severe damage. 

Shelter and forage for domestic stock  
and deer

The poor quality of forage available on the 
open hill, together with the lack of shelter 
from the often harsh weather conditions, 
means that only less productive sheep and 
cattle breeds can be grazed in the uplands. 
Trees and shrubs provide shelter and, by 
improving the soils, foster more nutritious 
pasture plants. Grazing stock do better on 
meadows set within a matrix of woodland 
and shrub cover or within open woodland, 
as is the norm in many other European 
countries, than they do on the open hill. Red 
deer, too, are more productive when they 
live in woodland, producing more calves 
and growing larger than in the exposed 
conditions of the open hill.

Fisheries

Salmon and trout need to lay their eggs 
in the well-aerated gravel beds of small 
upland streams, free of silt. The young fish 
need cool water, which has high oxygen 
levels. They also feed on invertebrates 
which in turn feed on algae or water plants 
requiring a supply of nutrients. All of these 
factors are improved when deciduous 
trees or shrubs clothe the banks of streams. 
The trees and shrubs reduce siltation, cast 
shade, and provide a supply of leaves that 
are easily decomposed. Climate change 
predictions indicate that many upland 
streams will reach summer water  

In an uncertain world,

fostering diversity is the

best approach to

ensuring resilience 

temperatures that make them uninhabitable for salmon (20). The shade cast 
by stream-side trees cools stream water so can help to alleviate this problem. 
Streamside trees also help to maintain the riffle-and-pool structure of the 
stream bed, providing both young and adult fish with suitable areas for  
feeding, resting and escaping predators. 

Fuelwood and timber

Mixed woodland with a high proportion of broadleaved trees can be  
managed for a range of timber products including fencing and saw logs, 
fuelwood, pulpwood and chipwood. Broadleaved trees can produce quality 
timber if managed appropriately and can be economically viable despite 
growth rates being generally lower than those of conifers. Demand for  
fuelwood, a renewable energy source, is currently growing and is likely to  
increase further. A woodland varying in open-ness, as well as in the mix 
of tree species, can yield these products sustainably without the need for 
clear-felling with its associated impacts on soils, run-off, erosion and 
biodiversity. This approach is used in many other European countries. 

People in woodland. Copyright, Mark Hamblin 

Flowering heather moor and scattered pine and birch. Tullock moor, Cairngorms National Park

Copyright, Mark Hamblin, SCOTLAND: The Big Picture
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Non-timber forest products

Heavy grazing by sheep and deer over 
most of the Scottish uplands severely  
reduces the production of berries from 
plants such as blaeberry, cranberry and 
cloudberry. Neither heavily grazed wood-
lands nor closed canopy, coniferous forests 
have the understorey of small trees and 
shrubs such as hazel, willow, rowan, elder, 
dog rose, raspberry and bramble that  
produce edible nuts, berries and stems for 
woven crafts. Fungi, many of which are  
edible, proliferate in mixed woodland and 
can be harvested by those who are  
suitably trained. Mixed landscapes with a 
high proportion of open, mixed woodlands 
are thought to be best for such products. An 
increase in the extent of this type of  
landscape would make it possible for more 
people to enjoy the health and  
wellbeing benefits of harvesting these items 
- a popular activity in many other  
European countries. It may also allow  
commercial businesses to develop, though 
these would have to be carefully regulated 
to ensure sustainable use. 

4All references to shooting in this report have an underlying assumption that it will be done 
sustainably, by trained shooters and to high levels of animal welfare. Note that some individuals 
and organisations object, on principle, to hunting solely for sport.

Where moorland, including that managed for grouse, is close to a seed 
source, trees and scrubby species will establish themselves if there is no  
burning and if grazing levels are low. To allow natural expansion of  
woodland, sheep need to be taken off the moorland and deer excluded,  
or numbers brought down to very low levels at least until the trees have  
established. Due to changes in the subsidy system, and poor returns from 
hill sheep, sheep numbers in the Scottish uplands have declined in recent 
decades (21). Wild deer are now likely to be a more important factor limiting 
woodland expansion than are sheep partly because deer numbers tend to 
increase in areas where sheep have been removed. A recent survey found 
that 87% of the area of native woodland in Scotland was subject to herbivore 
impacts, largely those of deer, that were preventing, or restricting, tree and 
shrub regeneration and substantially reducing tree and shrub species  
diversity (22). These high grazing pressures may help to explain why, in the 
last 40 years, about 12% of Scotland’s ancient, semi-natural woodland by area 
has been converted to open ground, most of this in the uplands (22). High 
browsing pressure from deer is therefore a major factor limiting natural 
woodland expansion across a large proportion of the Scottish  
uplands. Currently, large amounts of money, both public and private, are 
spent on deer fencing with an estimated £100 million of public money  
having been spent on this in Scotland between 1992 and 2016 (2016 prices) 
(23). In many cases, deer gain entry to deer fenced areas through un-noticed 
damage to fences, well before young trees are tall enough to escape from 
browsing by deer (23). This results in a reduction in the number, or complete 
elimination, of young trees of all species or in the survival of young trees of 
only the most unpalatable species. Reducing deer numbers through culling, 
although also expensive, does yield a return from venison and can be more 
effective in achieving successful woodland expansion, especially when  
carried out over large areas. Achieving this is, however, made more difficult 
by current deer legislation, much of which was put in place to protect  
populations of wild deer rather than to facilitate a reduction in numbers.

Where there is no seed source nearby, it could be many decades, or even 
centuries, before woody species become established on moorland even  
if there is no burning and grazing levels are low. Where this is the case,  
planting should be considered. There is a wealth of information available on  
appropriate species to plant in different locations and on planting methods to 
use (19). To minimize carbon loss when planting it is important, however, that 
the soil is disturbed as little as possible. 

Achieving woodland expansion
Game 4

With a general increase in biodiversity 
comes the potential for sustainable hunting 
of a wider variety of game species  
potentially including black grouse,  
capercaillie and wood cock. Red grouse 
would thrive in montane scrub areas as 
they do in Norway (where they are called 
willow grouse). A woodland landscape 
provides more shelter and forage than does 
the open hill, so woodland-living red deer 
are bigger and produce more calves per 
hind than those that live on the open hill. 
The maximum sustainable yield of venison 
is therefore greater. With more woodland 
cover, deer would have a larger area in 
which to shelter and forage in winter. As a 
result, their impact would be more spread 
out and, at the landscape scale, the  
density of deer compatible with allowing 
young trees to escape from browsing would 
be higher. Nevertheless, in the absence 
of large predators, continued deer culling 
would be essential to ensure successful 
woodland regeneration (Box 4). 



 
 

Figure 3. Potential for native woodland expansion in Scotland (27). Reprinted with the 
permission of The Royal Scottish Forestry Society. 
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Box 4. The benefits of deer control

There are four deer species in Scotland:red, roe, sika and fallow. Sika and 
fallow are non-native and are less numerous than red and roe. Red deer live 
largely in the uplands in both woodland and on the open hill although they 
prefer woodland, where it is available. Roe deer are smaller than red deer 
and live in, or near, woodlands in both the lowlands and uplands. Red deer 
are the species most likely to be present on grouse moors. Were wolves, 
bears and lynx still present in Scotland they would help to control deer 
numbers through predation. Without such predation, and where culling is not 
sufficiently high, deer numbers are limited by the amount of food  
available in winter and large numbers can die of starvation in hard  
winters (24). To alleviate this, on some hill estates, red deer are  
provided with winter feed. Red deer seek shelter and food in woodlands, 
especially in winter. This exerts a high browsing pressure on any young 
trees present within the woodland and, in many cases, results in a lack of 
woodland regeneration or the regeneration of only the most unpalatable tree 
species. Where the area of woodland is small compared to the number of deer 
seeking shelter, the browsing pressure is especially high. Any newly  
planted trees will also be damaged by browsing unless protected by tree 
shelters or deer fences. These are expensive, however, and deer fences 
often do not remain deer-proof for sufficiently long. Culling by trained 
stalkers is a humane way of reducing deer numbers so that over-winter deer 
mortality, and damage to young trees, are both reduced. Since red deer can 
range over large distances, this is best done at a landscape scale. An  
additional benefit of reducing deer numbers is a likely reduction in tick  
densities since adult female ticks need to feed off a large mammal to  
produce eggs and tick densities have been shown to be positively related to 
deer densities (25). This would lead to a reduction in the chances of ticks 
being picked up by people who spend time in the outdoors. It may therefore 
reduce the incidence of Lyme disease (1) as well as that of any other  
tick-borne diseases that may enter the UK in future. A reduction in deer 
densities may also help to reduce any increase in tick numbers that may  
result from increasing temperatures caused by climate change. Lastly, a  
reduction in deer numbers would help to reduce deer-related road traffic 
accidents, of which more than 4,600 were recorded in Scotland between 2013 
and 2015 (26). 

Deep peat

Around 188 km2 of moorland burned for grouse in Scotland (40% of the total 
burned area) overlies peat with a depth greater than 50cm (7)  
(Figure 2a c.f. areas marked in blue in Figure 3). Burning on such deep peats 
can cause drying out of peat and other negative environmental impacts (see 
‘Carbon sequestration’ above and Box 3). Areas of deep peat should  
therefore not be burned and, where they have been drained, the drains 
should be blocked to restore them to functioning peatlands. Natural  
regeneration of trees in such areas is unlikely to affect the hydrology of the 
peat (see ‘Carbon sequestration’ above). By contrast the drainage that would 
be needed to allow planted trees to thrive, will cause drying of the peat 
leading to oxidation and carbon loss to the atmosphere. Deep peats should, 
therefore, not be planted with woodland but it is not necessary to prevent 
natural regeneration of woodland/scrub onto these areas.

 

Constraints on woodland 
expansion

Figure 3. Potential for native 
woodland expansion in Scotland 
(27). Reprinted with the  
permission of The Royal Scottish 
Forestry Society.
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Large group of hinds moving across a moor. Copyright Mark Hamblin, SCOTALND: The Big Picture



A BETTER WAY 2928 A BETTER WAY

Nature conservation designations

Many areas of burned grouse moor include 
areas designated for their nature  
conservation value (areas marked in  
orange in Figure 3) (7). Most of these  
areas are likely to be designated for their 
dry heath or blanket bog features and/or 
for the moorland bird species that are  
associated with these habitats. The  
designation of a site for the nature  
conservation value of some, or all, of its  
features means that Government  
Agencies will aim to work with 
landowners to maintain the relevant  
features in ‘favourable’ condition. Where the 
site has been designated for its open  
habitat, or associated, features, an  
important aim will be to maintain the open 
nature of the site. Since burning and  
grazing prevent tree and scrub expansion 
onto open habitats, these practices are 
normally not considered to be damaging on 
such sites and grants will not be available 

for woodland expansion or creation.  
Furthermore, a lack of burning on dry 
heaths will often result in heather  
becoming tall, ‘leggy’, even-aged and 
increasingly dominant in the vegetation 
(10). Some studies have shown that this 
reduction in structural diversity and lack of 
young heather can have adverse effects 
on some moorland bird species as well as 
on bird and plant diversity generally (10). It 
may, therefore, seem beneficial to burn and 
graze these features.

Not all burning is beneficial, however, and 
inappropriate burning is cited as a  
significant negative pressure on many dry 
heath and upland bog features within  
designated sites (Box 3). As discussed under 
‘Deep peat’ above, deep peats should not 
be burned nor are they suitable locations for 
woodland expansion other than where bog 
woodland is created by natural regeneration.  

Scotland’s extensive areas of dry heather moorland are, however, largely the 
result of hundreds, or even thousands, of years of human impact (see  
Appendix 1). The native woodland/scrub that could replace dry  
heathland is likely to support higher biodiversity than the existing  
heathlands, albeit with a different suite of species (1). It would also provide 
many additional benefits (see ‘The benefits of woodland’ above). There may, 
therefore, be good environmental reasons for stopping burning and allowing 
natural colonisation by trees and/or scrub where there is a local seed source 
i.e. close to existing areas of woodland or scrub. To allow this to happen, 
grazing by sheep and/or wild deer would need to be at a level compatible 
with such natural colonisation. Where there is no seed source, there may be 
a biodiversity argument, on some designated sites, for continuing to carry out 
appropriate heather burning, or cutting, on dry heath features. However, any 
short-term biodiversity benefit must be weighed against the continued  
degradation of ecosystem services, including the lack of carbon  
sequestration. On many sites designated for their dry heath features,  
therefore, it may be more beneficial to stop burning and, instead, to  
encourage native woodland/scrub expansion by natural regeneration or 
even through low-disturbance planting. This may apply especially where the 
benefits of increased woodland/scrub cover are anticipated to be particularly 
great e.g. next to existing ancient woodland or where it would contribute to a 
corridor of woodland habitats. 

Overall, there are good biodiversity and other environmental reasons for 
burning to be classed as a damaging operation on upland bog features as 
well as on many dry heath features on designated sites. The development of 
woodland and/or scrub should be allowed, or even encouraged, on some 
dry heath features. 

There are good biodiversity and other

environmental reasons for burning to be

classed as a damaging operation on upland

bog features as well as on many dry heath

features on designated sites
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Open moorlands, including burned grouse 
moors, have the potential to support a 
range of different woodland types  
depending on site conditions (17, 19, 28). 
In Scotland, there has been a tendency to 
plant either dense mono-cultures of one 
conifer species, usually Sitka spruce, with 
the aim of producing harvestable timber in 
the shortest possible time or, alternatively, to 
plant native species for biodiversity  
purposes only (19). This dichotomy in new 
woodland types has been driven, to a large 
extent, by the available grants. Fast- 
growing conifer monocultures can rapidly 
sequester carbon, can produce saw logs 
within as little as 45 years and can help to 
even out water flows. However, they provide 
few of the other benefits that woodlands 
of more mixed species and age structures 
can provide (see ‘The benefits of woodland’ 
above). Furthermore, dense conifer  
plantations produce thick mats of needle 
litter that are slow to decompose, acidify 
soils and further reduce soil productivity. 

Woodland types and management

Such monocultures are also not resilient to 
either climate change or novel pests and 
diseases. At the other extreme, new native 
woodlands that are not managed for timber, 
are less likely to produce a timber crop of any 
quality, although they may produce valuable 
firewood (19). Site type will, of course, be a 
principle determinant of woodland potential, 
with high altitude, exposed and very wet sites 
supporting only scrub, scattered trees or low 
woodland. At lower altitudes and on drier 
soils, however, there is potential for a range 
of woodland types that could provide both 
the environmental benefits of mixed, largely 
broadleaved woodlands and, with  
appropriate management e.g. thinning and 
pruning, also quality timber (19). Such  
woodlands would need to be managed 
using systems that minimize environmental 
damage and carbon emissions. This can be 
achieved by using low impact, continuous 
cover methods of management and  
harvesting, as well as by processing timber 
as close to the woodland as possible to avoid 
carbon emission from timber transport. 

Potential economic and social 
benefits of a more wooded  
upland landscape

At the local level, a more wooded  
landscape could provide incomes based on 
the provision of timber and fuelwood,  
domestic stock, venison and other game, 
sport shooting, fishing, non-timber forest 
products (crafts, fungi, berries, nuts), tourism 
and recreation. This would lead to self- 
sustaining, and sustainable, local  
communities with vibrant, land-based  
cultures. This, in turn, would stimulate wider, 
regional economies through the need for 
downstream processing e.g. sawmills, game 
dealers, food processors, tourist facilities, 
and other services. Nationally, increasing 
the productivity of our uplands would  
decrease our reliance on imported  
resources and make Scotland less  
vulnerable to global shortages. It would 
also improve the country’s resilience to 
climate change and reduce public costs 
through reduced downstream flooding and 
improved water quality. Globally, expanding 
the area of woodland and scrub in Scotland 
would contribute to carbon sequestration 
and would help to maintain biodiversity. 

A range of integrated and sustainable land uses

would take place that would provide varied local

jobs, support communities and bolster local,

regional and national economies. 

An alternative vision

The outcome of the changes outlined above 
would be a Scottish upland environment 
where areas of open habitat, including 
heather moorland, existed within a matrix of 
woodland and scrubby habitats. The  
woodlands would be made up of a range 
of tree species with a high broadleaved 
component. Montane scrub species would 
cover the upper slopes. Soils and waterways 
would be restored to ecological health, 
carbon would no longer be lost from the 
system but, instead, would be actively  
sequestered by both woodlands and bogs. 
A wide range of wildlife species would  
flourish. The system would be resilient to 
both environmental change, and to pests 
and diseases. A range of integrated and  
sustainable land uses would take place that 
would provide varied local jobs, support 
communities and bolster local, regional and 
national economies. 
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In Scotland there are few, if any, examples 
of open moorlands that have been  
re-afforested with mixed woodland that has 
had time to mature and that is now  
supporting local people. There are,  
however, an increasing number of examples 
of widespread natural tree regeneration 
resulting from the removal of sheep  
grazing, a reduction in deer numbers and 
the cessation of burning. These include  
Abernethy (29, 30), Creag Meagaidh (31), 
Glen Affric (32) and Glenfeshie (33, 34). At 
some of these sites natural tree  
regeneration has been augmented by 
planting. At Carrifran, in the Southern  
Uplands, where there were few mature 
trees to provide seed, sheep removal and 
deer control have allowed planted trees to 
thrive, and a new woodland to be 
established, without the need for fencing 
(35). Most upland sites in Scotland where 
woodland expansion has been achieved, or 
is ongoing, have been established solely for 
nature conservation purposes and it is not 
intended to generate an income from them. 
There are, however, many examples of  
people using, and making a living from,  
existing woodlands and their products. 

Case studies

Some of these enterprises were  
included in the 2018 Reforesting Scotland 
‘Land Revival’ tour (36). The sites visited 
ranged from large estates through  
community woodlands to small-scale crofts 
and local woodland-based enterprises. The 
woodland-based activities included high 
quality timber production and saw-milling, 
firewood production, woodworking,  
harvesting of non-timber forest products,  
ecological tourism, woodland activities to 
treat mental health issues, hutting, wood-
land crafts, venison production, cattle 
grazing and fodder production from trees. 
They illustrate the ecological, social and 
economic potential of expanding the cover 
of woodland in the Scottish uplands.

South-west Norway, by contrast, provides 
an example of a land similar in geology and 
climate to the Highlands of Scotland where, 
due to mass migration of rural people  
starting around one hundred years ago,  
native woodland has regenerated over 
large areas. In these areas, communities 
are now making a living from this newly 
wooded landscape (37, 38). Local people 
sustainably harvest fuelwood, timber, game 
species and non-timber forest products, 
farm sheep and cattle and recreate in a 
landscape dominated by naturally  
regenerated, largely deciduous, woodland. 

The transition phase

Experience from south-west Norway has shown that woodland can  
regenerate surprisingly quickly given a reduction in burning and grazing 
pressure (38). Similarly, new woodlands in Scotland can start providing many 
ecosystem service benefits within fifteen to twenty years (19).  
Although some sources of income can also be obtained even from young 
woodlands (e.g. recreation, game shooting, limited firewood, non-timber  
forest products), grazing by domestic stock and wild deer would need to  
be severely restricted and continued effort would need to made to control 
deer numbers even though venison returns would necessarily be low during 
this phase. 

New woodlands in Scotland can

start providing many ecosystem

service benefits within fifteen

to twenty years

There are, however,

many examples of people 

using, and making a

living from, existing

woodlands and 

their products.

Mixed landscape in Norway. 

Courtesy of Julian Holbrook
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Barriers to making the 
transition 

Our ecological knowledge is sufficient to make the transition to a largely 
wooded upland landscape that is in good ecological health. We know, for 
example, that we need to reduce muirburn, reduce grazing pressures, block 
drains to reinstate peatlands, use minimal soil disturbance to plant new 
woodlands that contain deciduous tree species where there is no seed source 
and manage the resulting woodland with as little disturbance as possible. 
There is a wealth of information on how to achieve all of these things. Regular 
collection of data relating to upland land use would improve our knowledge 
of national and regional trends and impacts and further research in some 
areas would improve our ability to ensure success. Our ecological knowledge 
is sufficient, however, to start to make the transition. The largest barriers are 
therefore due to societal factors, potentially including:

• psychology (resistance to change, belief that change is impossible)
• false perceptions of what is ecologically possible
• land management ‘fashion’ 
• preferences of the land owning ‘establishment’
• land ownership patterns
• methods of valuing land 
• availability of land to buy or rent 
• inadequate legislation 
• inappropriate grant and subsidy systems 
• the current economic environment (global and local) 
• the short-term nature of local, and national, political thinking 
• costs involved in reducing deer numbers and tree planting.
• lack of information on current land management practices  

and impacts
• lack of sustainable land management expertise and experience
• lack of suitably qualified land management advisors
• lack of local people and housing
• lack of existing local communities

Discussion of the nature of these barriers, and of the means of overcoming 
them, is beyond the scope of this report however all are amenable to change 
via education, advice, legislation, grants and subsidies.

Mosaic of mosses on wet moorland on woodland edge, Rothiemurchus Forest, Cairngorms National Park.  
Copyright, Mark Hamblin, SCOTLAND: The Big Picture
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1. There should be a presumption against 
the use of muirburn in the Scottish 
uplands unless there is an exceptional 
biodiversity case for continuing. There 
will rarely, if ever, be a biodiversity case 
for burning on upland bogs.

2. Deer and sheep numbers across much 
of the Scottish uplands should be 
brought down to levels where  
naturally regenerated, and planted, 
tree and scrub species can successfully 
establish without protection. 

3. The water table should be restored on 
drained peatlands with a peat depth of 
more than 50cm. Such areas should not 
be planted with trees.

Recommendations

Thanks are due to the Forest Policy Group for allowing the author to reuse parts of a report 
written for them. Whilst any factual errors, or views expressed, are solely the responsibility of 
the author, many people kindly provided information, figures and/or useful discussions  
including: David Douglas (RSPB), Fiona Holmes, Alan MacDonnell, (Trees for Life), Johnnie 
Grant, Piers Voysey (Rothiemurchus estate), Keith Matthews, Dave Miller, Margaret McKeen, 
Scott Newey, Willie Towers (James Hutton Institute), Charles Warren, (University of St. Andrews), 
Steve Palmer, Justin Travis (University of Aberdeen), Andrew Coupar, Brian Dickson, Kate Holl, 
Graham Sullivan (Scottish Natural Heritage).
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4. The widespread expansion of woodland 
and scrub through natural regeneration 
and planting, using minimal soil  
disturbance methods, should be  
encouraged across much of the Scottish 
uplands to create a mosaic of  
woodland/scrub and open habitats.

5. New woodlands should contain a wide 
mix of species, have a high broadleaf 
component and be managed with  
minimal soil disturbance. 

6. As woodlands establish, a range of 
sustainable, local, integrated land uses 
should be encouraged.

7. The societal barriers to achieving these 
changes in land use and management 
should be investigated to allow the  
development of viable methods of  
addressing these barriers.
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The Scottish uplands: Woodland history 9000BC - 1000AD
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Figure 1.1c.

The Scottish uplands: Woodland history 1000 - 1900AD
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