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Forestry in the UK is currently undergoing a
period of reappraisal (Atkinson and

Townsend, 2011). Devolution is spurring
separate agendas for forestry in Scotland, Wales
and England (e.g., Forestry Commission, 1998;
2001; 2006; 2009; Defra, 2007). The economic
climate is imposing new financial constraints
across the sector, while stimulating new
technical innovations and partnerships (Confor,
2011; Forestry Commission, 2011).
Concurrently, there is an apparent increase in
public enthusiasm for woodlands, following the
government’s ill-fated proposal to dispose of the
Public Forest Estate in England. People
recognise the multiple benefits of woodlands,
including their value for protecting biodiversity,
enhancing our urban and rural landscapes,
promoting physical and psychological well-
being, and mitigating the anticipated impacts of
global climate change (Defra, 2011). More than
ever, it is accepted that woodlands must be
managed to satisfy a complex array of social,
economic, environmental, and ecological values
(Wilson and Leslie, 2009).
Much of the recent debate about forests in the

UK has focused on our continuing need to
expand woodland area, and thereby reverse a
long-term decline in the rate of new woodland
establishment. Several programmes have been
instigated in the public and NGO sectors, such as
the government’s Big Tree Plant and the
Woodland Trust’s Jubilee Woods, which
augment traditional woodland grant schemes.

However, important though these are, there
remains a lack of focus on the condition of the
existing estate. Currently, there is estimated to be
528,000ha of unmanaged or under-managed
private woodland in England (FC data) (Lawson
and Hemery, 2008). A wide range of factors have
contributed to this, not least being low timber
prices that discouraged active management,
especially in smaller and less accessible
woodlands. Nevertheless, if we expect our
forests to deliver a wider range of ecosystem
services in the future, we need to pay more
attention to management at all stages of forest
development. In terms of forestry practice, this is
likely to require the adoption of a range of
silvicultural systems, rather than a single,
uniform approach. Well-managed irregular
structure forests have a major role to play in
mitigating the potential impacts of global climate
change, enhancing ecological resilience, and
promoting the full range of ecosystem services
that are derived from our woodlands (e.g. Stokes
and Kerr, 2009; Puettmann et al., 2008).
In this article we argue for the wider

application of uneven-aged silvicultural systems
to address the needs of multi-purpose forestry in
Britain. We make a special case for continuous
cover forestry (CCF), which is the optimum
approach on a wide range of sites. However, the
concept of CCF has been very loosely applied in
recent years. We provide a historical perspective
with the aim of restoring the original meaning
and scope of the term.

CONTINUOUS COVER FORESTRY 
IN BRITAIN

CHALLENGES AND OPPORTUNITIES

Rodney Helliwell and Edward Wilson consider recent developments in UK
forestry, in particular the use of silvicultural systems that involve trees of
several age classes in intimate mixture, and the principles that underlie such
systems.
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The slow turn of the tide
Clear felling was the only silvicultural system in
general use in Britain throughout the 20th
century.  Having worked as a forest manager in
the early 1960s, the first author can testify to the
difficulty of adopting any system that did not
involve clear felling. This was mainly a result of
the taxation system in the UK, which permitted
the switching of tax schedules (after clear felling
and a change in the ownership of an area of
woodland) from the normal Schedule B (under
which no tax is payable on income from timber)
to Schedule D, which allowed expenditure to be
offset against other income before assessment
for taxation.  Woodlands needed to be in
distinctly productive or unproductive stages in
order to get the greatest advantage from this; and
there needed to be a change in ownership, so
woods were sometimes kept waiting to be felled
until after the death of the current owner.
Paralleling this, there was a general presumption
that all woodlands would be felled and replanted
at some stage, in areas that could be easily
defined on a map for purposes of planting grants
or felling consents. It could be extremely
difficult to have any management scheme
accepted by the Forest Authority if it did not
conform to this norm. Only a few passionate,
influential, and/or financially independent
enthusiasts managed to step outside these
constraints.
There were a few practitioners and advocates

of other systems during that period. Space does
not allow for a detailed list here, and readers
should refer to Hart (1995) for further
information. However, three early pioneers
working in different parts of the country were
Professor Mark Anderson, Talis Kalnars and
Michael Reade. 
Anderson was a visionary who looked far

ahead from the 1950s to consider the future
structure of the forest estate in Britain (e.g.,
Anderson, 1951; 1953). A leading academic and
a man with tremendous drive, he initiated a
series of research trials aimed at transforming
plantations to irregular structure woodlands. The
trial area at Glentress Forest, jointly
administered by the University of Edinburgh and
the Forestry Commission, survives as our

longest-running silvicultural ‘experiment’. It is
now yielding significant research results, in
addition to helping us gain insight into the
intricacies of managing complex forest
structures (Wilson et al., 1999; Kerr et al., 2010).
Another of Anderson’s trial areas has recently
been re-activated, at Faskally (Cameron, 2007). 
Kalnars hailed from Latvia, trained in

Germany, and worked for the Forestry
Commission and the Crown Estates at Windsor
before striking out as an independent forestry
consultant.  He mainly worked in and around
Wales, and was responsible for initiating many
transformations to irregular structure in both
upland and lowland settings. His primary focus
on cultivating high quality timber remains a
lasting (and growing) legacy, while many of his
practical tips on tree marking and inventory
continue to be used by the new generation of
practitioners. 
Another exponent of note was Michael

Reade, who published a series of papers in this
journal, spanning over 30 years (e.g., Reade,
1957; 1990). These chronicle his experience with
irregular management in his own woodland in
the Chilterns (Reade, 1990).
Despite the efforts of these and other

silviculturists, a more widely accepted change of
thinking has only taken place following
amendments to the tax system in 1986 and
changes in general attitudes to forestry since the
early 1990s. The foundation of the Continuous
Cover Forestry Group (CCFG) in 1991, in many
ways marks a turn in the tide. Hart (1995)
undertook his review of woodlands managed
under “alternative silvicultural systems to clear
cutting” at a time when clear felling was still
very much the norm (hence the title of his
report). Lack of experience with so-called
‘alternative’ systems led him to adhere to a
number of generally held perceptions for which
there was, in fact, no real scientific evidence.  
A case in point is Weasenham New Wood in

Norfolk, which had been managed for several
decades as an uneven-aged woodland. Despite
the owner noting that this wood had suffered less
from windthrow than even-aged stands in his
ownership, Hart still regarded uneven-aged
woods as being more prone to windthrow than
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Table 1. A selection of key terms and definitions relating to the management of irregular
structure forest stands (adapted from Helliwell, 2004; Matthews, 1991; Pommerening & Murphy, 2004;
Puettmann et al., 2008; Wilson et al., 1999).

Title Synonyms or Description
related terms

Continuous 1. Sylviculture Forest management that works with the characteristics of  the site 
cover forestry proche de la and with tree species that are well adapted to the location, and 
(CCF) nature. which maintains forest cover permanently. It respects the 

processes inherent to the site, rather than imposing artificial 
2. Dauerwald. uniformity, and will normally involve a mixture of  tree species and 

ages. Management is based on the selection and favouring of
3. Uneven-aged. individual trees (of  all sizes) rather than the creation of  areas of

uniform tree size and spacing, and record keeping is based 
4. Irregular on periodic recording of  stem diameters on sample areas, 

forestry   rather than by age and area of  stands. Stand structure will be 
permanently irregular, although the process of  transformation to 
an uneven-aged condition might involve temporary even-aged 
elements, possibly including small-scale clearfells, and group or 
irregular shelterwoods.

Lower impact Minimum LISS was first promoted by UKWAS and adopted by the Forestry 
silvicultural intervention. Commission. It is a broad term that includes a wide range of   
systems even- and uneven-aged silvicultural systems, where the  
(LISS). environmental impact of  harvesting is less than in large-scale 

clearfells. LISS does not necessarily conform with the principles 
of  CCF, nor does it suggest that a woodland is in transformation
to an irregular system.

Uneven-aged Irregular Forest with at least three (and possibly many more) size (and age) 
silviculture. silviculture. classes, intimately mixed.

Selection 1. Jardinage. Management on a tree-by-tree basis, with regeneration occurring 
systems. 2. Plenterung. throughout the forest rather than in defined areas, and in which  

trees of  all sizes/ages are mixed together, as individuals or small 
groups. 

Shelterwood 1. Coupe d’abri. Systems whereby young trees are established under the shelter of  
systems. 2. Schirmschlag. older trees, which are then removed to leave a new more or less 

even-aged stand. This may be done throughout the whole area 
(uniform shelterwood), in groups (irregular shelterwood), or in 
progressive strips (strip shelterwood). Irregular shelterwood is 
closest to an uneven-aged system; and may become so in time 
and change to an uneven-aged system, depending on the timing 
and scale of  stand interventions.

Transformation None The process whereby an even-aged stand changes to an uneven-
aged or irregular structure. The transformation is achieved through 
a series of  planned interventions several years apart, making the 
fully irregular condition a long-term management objective. This 
process has sometimes been referred to as ‘conversion’, but we 
would discourage the use of  this term, as it is more often refers to 
a change in land use (e.g., from forest to agriculture or other non-
forest land uses).
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even-aged plantations.  However, by the time of
the ‘Read report’ on the response of forests to
climate change, it had become accepted that
fully irregular (and site adapted) stands are likely
to be the most stable in windy environments
(Read et al., 2009). Structural diversity, in
general, is now promoted as a key strategy for
future sustainable management of woodlands in
the UK (Mason, 2007), although actual practice
has yet to fully catch up with this. It is a position
that draws the UK into line with silvicultural
thinking elsewhere, especially North America
and Europe, where ‘managing for complexity’ is
recognised as a key feature of sustainable
forestry (Puettmann et al., 2008).
It had also been assumed by most UK

foresters that uneven-aged forestry would be less
economic than clear felling, again without any
evidence at a realistic working scale.  However,
there has been a major shift towards uneven-aged
silviculture in many parts of Europe, and this has
often been for financial reasons. Susse et al.
(2011) provide figures that indicate that the
improved quality and average log size obtained
under uneven-aged, or irregular systems can,
under many circumstances, outweigh the costs of
harvesting large logs over an increased area,
resulting in a more profitable enterprise. In
recent years more privately owned estates in the
UK have also adopted this approach, as a means
of avoiding the heavy costs of re-stocking clear
felled areas.  
We await detailed and fully comparable

research here in the UK. Nevertheless, one recent
modelling study suggests that uneven-aged
management compares favourably with
conventional clear-cutting and planting under a
range of conditions (Davies and Kerr, 2011).
When the full array of ecosystem services is
considered, it is likely that the balance, in many
cases, will fall more heavily in favour of
irregular structure forests. A good example is
Thirlmere Forest, Cumbria, where an uneven-
aged silviculture policy for the woodlands
secures water quality and a wide range of
environmental benefits in an important and
scenic water catchment (Wilson and Leslie,
2009).

Barriers to the use of uneven-aged systems
As with all that is ‘new’, there are several factors
which can act as barriers to the adoption of
uneven-aged systems, including:

l Lack of consistent long term forest policy and
financial support due to a historic focus on
plantations and establishment.

l Lack of training and expertise, at all levels
from craft to management and planning.

l Unsuitable existing crops, usually unthinned
areas that are difficult to transform.

l Market distortion by continuing grant aid for
restocking.

l Lack of agreed methods of inventory and
marking.

l Unclear terminology, which is essential for
communication among professionals and
with the public.

What is ‘Continuous Cover Forestry’? 
Considering the last of the above items first, it
might be helpful to follow events in the UK over
the last 35 years. Discussions between the first
author (then employed by the Institute of
Terrestrial Ecology) and staff in the Forestry
Commission Research Branch in the mid 1970s
indicated that they were interested in uneven-
aged silviculture, in an academic sense, but saw
no place for it in their programme, which they
thought should concentrate entirely on ‘realistic’
methods (i.e. clear felling systems). Towards the
end of 1985 Rodney Helliwell persuaded the late
Morley Penistan, who also had a long-standing
interest in this topic, that it was time to try to
push matters forward. Morley agreed to lend his
weight to a meeting on this topic, but sadly
passed away before this could take place. The
meeting was eventually organised by Rodney
Helliwell, David Rice and Andy Poore. This
meeting was held at Pershore College on 29th
October 1986 (Helliwell, 1986), at which there
were seven guest speakers and a total of 58
attendees, under the title ‘Discussion Group on
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Uneven-aged Silviculture’. This provided an
interesting discussion, but indicated no clear way
forward, as there appeared to be very few other
people who could be asked to speak on relevant
topics, and very few woods or forests where any
form of uneven-aged silviculture was currently
being practiced.  
A joint meeting was then held in 1988 with

the National Hardwoods Improvement
Programme in Oxford, but the two topics did not
sit very easily together and it was not until after
the founding of the European organisation Pro
Silva in 1989 (which Rodney was invited to join)
that there appeared to be a firmer basis for the
formation of a UK group. This took place at the
end of a meeting at Longleat in March 1991,
with John McHardy as host and John Fletcher
chairing the meeting. A small committee was
formed to consider, among other things, the title
of the group.  
Various possible titles were considered, and it

was decided that ‘Continuous Cover Forestry
Group’ was probably the most suitable. ‘Uneven-
aged Forestry Group’ might have sounded like a
group of people of various ages; ‘Irregular
Forestry Group’ might have sounded like people
who were outside normal practice; ‘Close to
Nature’ (as in the French term ‘Proche de la
nature’) might have sounded like a group of
naturists; and ‘Working Group on Forestry in
Accordance with Nature’ (as in the German
organisation Arbeitsgemeinschaft Naturgemässe
Waldwirtschaft (ANW)) sounded rather stilted,
so we opted for something closer to the title of
ANW’s journal, Der Dauerwald (‘The
Permanent [or Continuous] Forest’).
The principles of continuous cover forestry

(CCF) were set out after considerable discussion
within the Group (CCFG, 1998). These are
summarised as follows:

1. Adapt the forest to the site. Do not try to
impose artificial uniformity.

2. Adopt a holistic approach to forest
management. Regard the whole forest
ecosystem as the ‘production capital’,
including the soil, microclimate, fungi, flora,
and fauna.

3. Maintain forest conditions and avoid clear
felling. Do not destroy the environment
provided by forest cover.

4. Consider each individual tree, rather than
trying to create uniform blocks of trees of
uniform size and spacing.

Working within these principles it is possible
that, in some cases, the process of transformation
from an even-aged condition to CCF might
involve some even-aged elements, for example
through the use of shelterwood systems, but this
would be a means to an end rather than an end in
itself; and it is stressed that “a characteristic of
permanently-irregular stands is that yield control
is based on measurements of stem diameter and
increment rather than by area and age”. In
silvicultural terminology this would involve
group selection and single-stem selection
systems, and little or nothing else. 
A distinction needs to be drawn between

uneven-aged silvicultural systems and CCF.
They are not exact synonyms, though both are
concerned with irregular structure woodlands
(Table 1). Uneven-aged silviculture is a classical
term that refers to the management of stands
with more than two age classes, and
encompasses group selection or single-tree
selection systems (Matthews, 1991). CCF is
more a set of guiding principles that are
concerned with the whole ecosystem, and where
uneven-aged silvicultural systems are used as a
means of implementing these principles.
Others have adopted a different definition,

which is that continuous cover forestry “involves
the maintenance of a forest canopy during the
regeneration phase and therefore a strategy that
discourages clearfelling areas of more than
0.25ha” (e.g. Mason, et al., 1999; Davies et al.,
2008; Harmer et al., 2010). This is distinct from
the definition adopted by CCFG, as it appears to
embrace shelterwood systems, some of which
are unlikely to produce uneven-aged forest
structures. It appears to have contributed to a
degree of confusion and a lack of understanding
among woodland owners. If the principles set out
by CCFG are followed, this will involve an
absence of clear felling, but the basis of CCF is
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broader than that, and is related to all of the four
principles set out above. 
The definition quoted in the previous

paragraph may have arisen because the Forestry
Commission needed to comply with the
requirements of the UK Woodland Assurance
Scheme, which requires there to be consideration
of alternatives to clear felling, where possible
(UKWAS, 2011). From the standpoint of an
organisation that has had a long history of
practising little or nothing other than clear
felling, anything else might well be viewed as
‘continuous cover’ and, as with Hart’s review
(1995), might be taken to include a much larger
range of silvicultural systems, including uniform
shelterwood, and even group (shelterwood)
fellings that might be very similar to small scale
clear felling.  
The confusion in definitions and approaches

is evident when we consider the trial area at
Glentress (Hart, 1995; Wilson et al., 1999; Kerr
et al., 2010). Anderson planned for the 117ha
area of young plantations to be transformed to an
uneven-aged structure over a period of 60 years.
The transformation was to be carried out on area
basis, by creating gaps of no more than 0.2ha and
planting them with closely spaced trees (Wilson
et al. 1999). Analyses of the data that had been
collected on the numbers and sizes of stems had
concluded that the forest structure was
approaching irregularity, as intended (Kerr et al.,
2010). However, it is clear from this assessment
that the trial area is still a collection of small
even-aged groups rather than a truly irregular
forest, and the authors conclude that
“development of appropriate methods of
stocking control is a clear priority for the future
development of the trial area”. We would venture
to suggest that it is not simply ‘stocking control’
that is important, but an appreciation that a
continuous cover forest needs to be managed on
a tree-by-tree basis, and not on an area basis.  
In some cases, the transformation process in

CCF can be started by creating small clear felled
areas, but at the earliest possible stage the
concepts of age and area will be abandoned. As
indicated by CCFG under item 4 above,
management will involve retaining those
individual trees which have the greatest potential

(whether they are large or small) and removing
an appropriate volume of trees that have reached
or passed their greatest potential, at each
periodic intervention. This process is, to a large
extent, reactive rather than prescriptive, and is
implemented by the person selecting the trees,
rather than being a method of controlling the
growing stock according to a formula set by
someone in an office. The growing stock can be
measured from time to time, to provide an on-
going record of the development of the stand,
and this may be informative, although the
ultimate management tool will be the eye of the
person marking the tree. Data collected over a
period of time will help the manager to assess
any changes in standing volume, size class
distribution, and species composition, and this
may assist in yield forecasting and in interpreting
any unexplained changes or problems which
may arise. 
We are gradually gaining experience in the

techniques required to manage continuous cover
forests in the UK. These build on well-
established protocols and practices in a number
of jurisdictions, most notably in France
(Turckheim and Bruciamacchie, 2005; Susse et
al., 2011) but also southern Ontario (Wilson,
2001). The Forestry Commission has established
a National Network of sites for CCF, located in
11 forests throughout the country. Another
network of monitoring and research sites was
established in 2001 under the Tyfiant Coed
project (Bangor University / Forestry
Commission) (Figure 1). In the private sector,
there are growing numbers of forests under CCF
management. For example, Phil Morgan and
Huw Denman have adapted sampling and
inventory methods devised by the Association
Futaie Irrégulière (AFI, France) and successfully
applied these at two large upland spruce
plantations in Wales and Ireland, totalling over
1000ha. It is interesting to note that in southern
Ontario management of uneven-aged forests is
now well-organised and involves advanced
training, certification and a code of ethics for tree
marking, with the aim of safeguarding and
improving the quality of the forest (and timber)
on Crown land (OMNR, 2004). 
Notwithstanding the recent advances, there
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are still policy issues that need to be addressed.
In 2001 the Welsh Assembly set out a
‘Woodlands for Wales Strategy’, which stated
that “We will aim to convert at least half of the
National Assembly woodlands to continuous
cover over the next 20 years.” (Forestry
Commission, 2001). However, the
implementation of that strategy has not been
quite as straightforward as this statement might
have implied.  Some of the areas that are now
designated as continuous cover have, as a first
step, been clear felled and restocked with the
intention that they will be uneven-aged at some
point in the future.  So, while they are still even-
aged at this point in time [and will be in 2021],
they are already classed as continuous cover, on
paper. Some other areas, particularly of Sitka
spruce, that are currently being regenerated are
being managed under a shelterwood system
(whereby the existing even-aged crop of trees
will be replaced by a new more or less even-aged

crop of spruce over a period of about 10 to 20
years). This avoids clear felling, and has been
regarded as continuous cover in the eyes of
Forestry Commission Wales (currently in the
process of merging with other agencies to form a
new single environment body in Wales), but
might not be thus regarded by others. Employing
natural regeneration in this way does not
guarantee that the future forest will be irregular
in structure.
When the Woodlands for Wales Strategy was

reviewed in 2009 the targets were taken out, and
the revised strategy says “We are less concerned
about the exact forest management system used
to replace clearfelling: - it is more important that
the system used is appropriate to the site.
Continuous cover forestry (CCF) techniques or
simply a lower impact silvicultural system
(LISS) are examples of methods that could be
used. We also understand that many Welsh
woodlands that were established as single
species plantations are difficult to transform, and
some of these will need to be clearfelled so that
we can start again with a better species
composition, managed from the outset with the
intention of avoiding clearfelling” (Forestry
Commission, 2009). This might seem like back-
tracking, but it is at least a change from the
previous concept that clear felling was the only
available system.

The way forward?
It would, in our opinion, be helpful if the term
‘Continuous Cover Forestry’ could be generally
accepted as involving the principles set out by
the Continuous Cover Forestry Group, so that
everyone is talking about the same concept,
rather than including shelterwood, ‘lower
impact’, and small-scale clear felling. This
would be in accord with relevant terminology in
other countries where this type of management is
more commonly used, most notably Germany,
France, Slovenia, Switzerland and eastern North
America (e.g. Turckheim and Bruciamacchie,
2005; Susse et al., 2011). There needs to be a
clear break in thinking from that which has been
used in the UK for the last 100 years, which has
revolved almost entirely around plantation
forestry and clear felling.  

Figure 1. Irregular structure developing at 
Artist's Wood, Gwydyr Forest, Wales. 
(Photo: Jean-Philippe Schütz, 2012)
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It should be accepted that a beech or Norway
spruce sapling, for example, growing very
slowly for 20 years or more is not necessarily a
problem; if that seedling has cost nothing, is not
occupying space that might be better used by
other trees, and is capable of growing normally
when more daylight becomes available. Yet it
can sometimes be difficult to convince foresters
of this if they have been accustomed to think in
terms of rotation length and optimal harvesting
dates. Systems such as uniform shelterwood,
group shelterwood and strip-shelterwood can
have their uses, but they are still basically even-
aged and are managed on an area basis; which is
more akin, in management terms, to clear felling
than CCF. As noted by Helliwell (2004), uneven-
aged silviculture “involves a fundamentally
different approach, both in theory and in
practice”; and CCF is uneven-aged.
In addition to timber values, we also need to

consider the non-timber values of woodlands and
forests. This will be relevant in the
administration of any system of grants (or tax
allowances), which at the present time is
complicated and time consuming. The current
system is also changeable, and therefore
unreliable, and is not always very effective in
promoting management which is efficient and in
the best interests of society as a whole.  There is
a need for greater focus on the outcomes and
benefits of management (Helliwell, 2012), rather
than on the mechanisms and costs of specific
operations, and to allow the owner to manage the
forest in the most effective way; which may
often be by use of the continuous cover
approach. Only in this way are we likely to get
the best out of our woods in an efficient and
workable manner.
At the present time it is possible to travel

widely in the UK without seeing a single wood
that is being managed under any system
whatsoever. There is little future for many such
woods, other than clear felling or allowing them
to eventually fall apart and allowing natural
processes completely free rein. The latter might
be feasible in areas that are not very prominent,
or close to locations such as roads, buildings, or
footpaths, where falling trees would be an
unacceptable hazard, but it is not likely to be

acceptable in the majority of cases.
This situation is echoed, to some extent, in

the current Wales Woodland Strategy (2009),
which says that “Much of the native and mixed
woodland in Wales is not actively managed
because the income from timber alone is not
sufficient to pay for the management work. We
believe that more of this important resource
would be brought into sustainable management
if the costs of providing ecosystem services
could be properly reflected in the income from
these woodlands. Where the market fails to do so
we shall work with others to secure payments
(from a variety of sources) for the provision of
these woodland services, and where possible
encourage the management and harvesting of
wood products”. Our criticism of this is that it
seems likely to be difficult to operate an effective
and efficient support system if payments are
from a variety of sources, and if payments are
based on costs rather than values. 

Recommendations and suggestions
Given the general review of forestry currently
taking place in the UK, this as an ideal time to
embrace more fully the potential benefits for
society and the environment, now so clearly
evident through wider application of uneven-
aged silvicultural systems that follow the
principles of CCF. We have identified a number
priorities and recommendations: 

Policy – There must be a re-focusing on
silviculture and specifically uneven-aged
silvicultural systems that sustain or promote a
wide range of ecosystem services. Policy
directed at boosting sustainable management in
small woodlands, where even-aged silvicultural
systems might not be appropriate, will
immediately increase demand for CCF. We need
to recognise that a wide product mix, including
high value and large dimension timbers, may be
grown in uneven-aged forests. Addressing
inconsistencies in terminology is also important.

Economics – Appropriate models and actual
comparisons between management systems still
need to be presented for a range of forest
conditions in Britain. This will require basic
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research and case studies to fully account for the
range of values and ecosystem services expected
of modern forests (i.e. timber, carbon, water
quality, biodiversity, social/well-being, etc.). 

Education – Key areas for future activity
include a new focus on forestry extension, which
implies both expert advice and technology
transfer. Training in tree marking, inventory,
accounting, harvesting, and sociological aspects
are all part of the mix, as well as public
education in the benefits of irregular forest
management. Identifying ‘model’ forests and
demonstration areas could serve to promote ‘best
practices’ for uneven-aged silvicultural systems,
emulating some of the approaches commonly
seen elsewhere in Europe. The existing Forestry
Commission network of CCF trial areas could
serve as a nucleus for such an endeavour. 

Research – We require a stronger evidence-base
for uneven-aged silviculture, one that informs
practice and meets the latest standards of both
the science and policy communities. Some
progress has been made, but uneven-aged
silviculture should be a central research theme if
we are to understand the wide range of
interactions and impacts of different
management systems. Key areas include:
species-site interactions, stand dynamics,
regeneration ecology, stem form and timber
quality, stand stability, biodiversity, pests and
pathogens, the potential for long term retentions,
and harvesting and processing systems. 
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