
© Institute of Chartered Foresters, 2011. All rights reserved. For Permissions, please email: journals.permissions@oup.com

Forestry, Vol. 84, No. 5, 2011. doi:10.1093/forestry/cpr034
Advance Access publication date: 2 September 2011

Forestry An International Journal of Forest Research

Introduction

In Sweden, there is a long-lasting and still ongoing debate 
about the relative benefits of and problems with uneven-
aged selection felling systems (Wallmo, 1897; Welander, 
1938; Arpi, 1959; Hagner, 2005a). When forestry to sat-
isfy forest industrial needs of wood began in the boreal 
ecoregion’s north in the latter half of the nineteenth cen-
tury, selective methods focussing on extraction of large 
and valuable trees dominated (Arpi, 1959). In the southern 
boreal forest, the history of forestry is more than a century 
longer, and selective cuttings, selection and clearfelling sys-
tems were used to satisfy the contemporary iron industry’s 
need for a sustained yield of wood (Obbarius, 1845). As a 
response to the previous exploitation of the Swedish boreal 
forests’ wood resources, and after a long debate during the 

beginning of the twentieth century, clearfelling systems 
were shown to be efficient for the industry’s needs (e.g. 
Utterström, 1979; Hagner, 2005b).

To meet the requirements from the 1948 forest policy 
that aimed towards a sustained yield and economic profit-
ability (Arpi, 1959; Ekelund and Dahlin, 1998; Enander, 
2007), Swedish forestry thus started to focus on clearfelling 
systems from the 1950s (e.g. Utterström, 1979; Hagner, 
2005b). As a consequence, large areas with boreal forests 
previously exploited using selective cuttings (i.e. dimension 
fellings or high grading) were restored to re-gain and im-
prove their productivity (Hagner, 2005b). Already by the 
1960s, even-aged management had become the dominant 
silvicultural system in Sweden. Thus, the forest policy 
objectives of a sustained yield of timber formulated in the 
early twentieth (Enander, 2001) and mid-twentieth century 
were achieved from 1970 and onwards (Enander, 2003). 
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Today, 96 per cent of timber harvesting in Sweden is done 
using clearfelling systems (Anonymous, 2002a).

Clearfelling systems are easy to plan and use, and if com-
bined with planting or seed-tree regeneration, they work 
well for wood production on all site types in Sweden. This 
has, however, resulted in a clear mismatch between how dif-
ferent forest types are managed on the one hand and their 
natural forest disturbance regime on the other (Angelstam, 
1998, 2003; Angelstam and Kuuluvainen, 2004; Axelsson 
et al., 2007; Puettmann et al., 2008). To alleviate this 
problem, the use of uneven-aged selection forest manage-
ment systems encouraging continuous tree cover (CTC) has 
been advocated in Sweden (Anonymous, 2001; Gustafsson 
et al., 2001). Axelsson et al. (2007) estimated that in two 
large study areas (~5 million ha each) in south-central 
and northern Sweden at least 10 per cent of the sites in  
the present forest landscape would have hosted CTC forest 
types under natural conditions. The same study showed 
that clearfelling systems were used on all site types in-
cluding CTC site types. Reviewing the occurrence of dif-
ferent natural forest disturbances, Shorohova et al. (2009) 
concluded that stand-replacing was not the most common 
disturbance in Fennoscandia under natural conditions. This 
suggests that the natural level of CTC was much higher.

Both nationally and internationally, the general for-
est policy trend is towards a broader set of management 
objectives (e.g. Ministerial Conference on the Protection 
of Forests in Europe, 1998, 2003; Anonymous, 2002a, b; 
Innes and Hoen, 2005; Mason et al., 2005; Keeton, 2007). 
This is a new situation for industry-oriented forest man-
agers that historically could focus on sustained yield of 
timber and pulpwood only (Siiskonen, 2007).

Many European countries and regions were faced with 
the need to develop multifunctional forestry earlier than 
Sweden. To mitigate problems with sustainability issues 
such as natural hazards, countries in the European Alps  
developed continuous cover methods several hundred years 
ago (Dengler, 1944, 1990). To become more nature based, 
and hence to emulate natural forest structures, Switzerland 
banned clearfelling in 1902 and Slovenia in 1948/49 (Diaci, 
2006). Similarly, recent forest policy statements envisage 
a much greater use of selection system forest methods in 
Europe (Anonymous, 2002a, b; Mason et al., 2005). How-
ever, in Sweden, the results of Axelsson et al. (2007) suggest 
that the current low diversity in silvicultural systems does 
not match the current forest policy ambitions in Sweden.

The Swedish forest law (1979) and subsequent policies have 
evolved from a main aim of securing timber production on 
private and public land to allow for and promote a larger di-
versity of forest management systems that satisfies economic, 
ecological and socio-cultural dimensions (Statens Offentliga 
Utredningar, 1993; Anonymous, 2008a). As a response to 
this development and recent evaluations of the Swedish forest 
policy, the Swedish forest agency initiated a project named 
‘Continuous cover forestry and continuous forests’ with the 
aim to increase the knowledge about uneven-aged forest man-
agement (Anonymous, 2004; Cedergren, 2008).

To support implementation of sustainable forest man-
agement policies by a diversification of forest management 

systems, it is important to improve the understanding of 
how different stakeholders in the forest sector could con-
tribute (Anonymous, 2005; Veltheim, 2006). Given the long 
history of debate concerning forest management systems, 
and the focus on advice as the main policy implementation 
instrument in Sweden, understanding the views of local 
foresters is crucial. The aim of this study is to understand 
local stakeholders’ use of different forest management sys-
tems and their perceptions on how uneven-aged selection 
felling systems could contribute to sustainable forest man-
agement’s economic, ecological and socio-cultural dimen-
sions. Using semi-structured interviews, we explored local 
forestry stakeholders’ knowledge about willingness and 
ability to use uneven-aged forest management systems in 
two study areas that represent the southern and northern 
part of Sweden’s boreal forest region.

Methods

Study areas and stakeholders

In Sweden, boreal forest land is owned by non-industrial 
private forest owners (38 per cent), the government and  
the state forest company Sveaskog (38 per cent), large forest  
companies (19 per cent), forest commons (2.4 per cent) and 
the rest shared among small companies, municipalities and 
the church. There are, however, large regional differences 
in forest land ownership pattern, forest ecosystems, for-
estry and history of forest use (Eliasson, 2002; Angelstam, 
2003; Kardell, 2004; Holmberg, 2005). This means that 
different forest history phases have occurred during dif-
ferent time periods in different regions (Angelstam et al., 
1997). To exemplify regional differences with respect to 
land use and forest management history and emphasizing 
the situation in boreal forest, we selected two important 
transition zones as study areas (Figure 1).

The southern study area named Bergslagen was located 
in south-central Sweden. This area forms the natural 
southern border of the boreal forest (Figure 1) and includes 
both higher altitude areas with a long forest land use his-
tory and lower altitude areas that were cleared for agri-
cultural purposes thousands of years ago (Welinder et al., 
2004). In this part of Sweden, intensive forestry started in 
the eighteenth century, driven by the mining and metallurgic  
industry (Wieslander, 1936; Bladh, 2002). Initially, the 
forest was exploited by selective harvest of timber where 
initially large dimension trees only was the target and no 
forest management was applied (Enander, 2005). In the 
seventeenth and eighteenth centuries, the Bergslagen area 
was one of the world’s largest iron producers (Eriksson, 
1955). The iron industry demanded large amounts of 
charcoal. This resulted in short rotations of 40–60 years 
(Almquist et al., 1980; Ek, 1995; Angelstam et al., 2010). 
At the end of the iron industrial époque in the late nine-
teenth century the increasingly used clearfelling systems 
with regeneration by planting was debated (Wallmo, 
1897). Land ownership in Bergslagen is fragmented with 
~70 per cent owned by owners with properties less than 
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1000 ha in size. The remaining forests are owned by pri-
vate forest companies, the state forest company, the state, 
commons and the church.

The northern study area was located in western Väster-
botten and south-west Norrbotten counties in the northern 
part of Sweden (Figure 1). In this area the history of in-
dustrial forestry is relatively short. In the north of Sweden 
the main driver that affected forests and forestry was the 
timber frontier that arrived in the late nineteenth century 
(Arpi, 1959). The timber frontier was associated with the 
demand for wood from international markets (Östlund 
and Zackrisson, 2000; Angelstam et al., 2004). However, 
large parts of the forests close to the mountains, and at 
higher altitudes, have still not been used for intensive sus-
tained yield wood production (Forsell and Axelsson, 1990; 
Axelsson et al., 2007). As in the south boreal Bergslagen 
area, the first industrial use of the forest resource was  
unsustainable exploitation by selective cuttings with no or 
very limited forest management both on government and 
privately owned land. This exploitation of the forests was 
supported by government regulations for forestry on state-
owned land and regional laws on dimension cutting in the 
coastal parts of Västerbotten and Norrbotten counties as 
well as by a special law (Swedish: utsyningslagen) regard-
ing private land further away from the coast (Enander, 
2005). In this study area, ~25 per cent of the properties 
were less than 1000 ha in size. The state, forest commons 
and several large forest companies are the other main 
owner categories. The population is sparse with only few 
smaller urban centres.

Data collection and analysis

In both study areas, we identified local level forestry stake-
holders for the interviews. The idea was to only include 
stakeholders that were involved directly with forestry ac-
tivities. This resulted in a group made up of forest owners, 
planners, wood buyers, forest planning consultants and 
representatives of forest owner associations, forest com-
mons, the Swedish church, the Swedish property board, 
municipalities and the Swedish forest agency.

Data were collected through qualitative interviews with 
open-ended questions (Kvale, 1996, 2007; Kvale and 
Brinkman, 2008). The interviews were organized in three 
blocks (1) understanding of, (2) willingness to use and (3) 
ability to use selection felling systems (Sabatier, 1986; Lun-
dqvist, 1987: 43). The interviewees were given full freedom 
to express their thoughts and to reason about the ques-
tions. The interviews were carried out in the interviewee’s 
office or home. The interviews took 30 to 90 min. We in-
terviewed 28 local forestry stakeholders in the two study 
areas. The informants were chosen to represent all groups 
directly involved with forest planning, such as (1) forest 
industries, (2) forest consultants, (3) government agencies 
and (4) non-industrial private forest owners. For groups 1, 
2 and 3, we interviewed most or all organizations active in  
the study areas, while for group 4, our ambition was to  
include forest owners with different profiles. The interviewee 
groups were selected as to have stakeholders with similar 

Figure 1. Map of Sweden with two study areas marked by 
circles and Sweden’s boreal forest region coloured grey 
(Anonymous, 1999). The southern study area is located at 
the southern border of the boreal forest region called Limes 
Norrlandicus (Selander, 1955; Fransson, 1965), while the 
northern study area is located at the border were the boreal 
forest changes to the alpine forest/alpine region. This coincides 
with the cultivation limit, i.e. the border above the establish-
ment of farms was not feasible and not allowed due to consid-
erations to reindeer herding Sámi’s (Lundmark, 2005).
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profiles and the same number of interviewees in the two 
study areas. In this study, we stress the qualitative aspect to 
different stakeholders’ perceived pros and cons towards se-
lection felling systems ability to contribute to satisfying dif-
ferent sustainable forest management (SFM) criteria. Our 
aim was thus to collect different views but not to quantify 
these views.

All interviews were transcribed and the texts were con-
centrated and divided into groups according to the three 
blocks mentioned above. Concentration of the sentences 
means that opinions stressed by the interviewees were 
shortened, translated and rewritten as clear as possible 
(Ryen, 2004). We present the full spectrum of opinions 
with examples from the interviews. The analysis was an 
iterative process where we continuously back-checked with 
the recorded interviews and first transcriptions to safe-
guard accuracy. For each of the three blocks mentioned 
above, a number of specific issues or questions were  
selected to make it easier to compare the opinions of  
different interviewees. For all interviewees, their opinions 
on each issue were classified as (1) agree completely, (2) 
agree partly and (3) do not agree.

Terminology and definitions

CTC forests formed important green infrastructures 
needed for the maintenance of species, habitats and proc-
esses in the naturally dynamic and pre-industrial cultural 
landscapes (Angelstam, 2006; Shorohova et al., 2009). 
We use an ecological definition based on the disturbance  
regime paradigm. It defines CTC forests as those growing 
on site types with multi-cohort and gap phase dynamics 
(Falinski, 1986; Rülcker et al., 1994; Fries et al., 1997; 
Angelstam and Kuuluvainen, 2004; Shorohova et al., 
2009). In a naturally dynamic landscape, the multi-cohort 
and gap phase dynamics groups were found mainly on  
wet and dry sites. In addition, a culturally caused CTC 
forest type was found in many agricultural areas, i.e. the 
wooded grasslands, which is the main cultural woodland 
type in Sweden (Ihse, 1995), a minimum 0.5 ha, more than 
10 per cent crown cover and minimum of 5 m high in line 
with internationally agreed definitions of forest and other 
woodland (Anonymous, 2008b). All natural or culturally 
caused CTC forests historical varied a lot in age distribu-
tion, density and tree species, in time and space. CTC for-
ests and wooded grasslands can thus potentially maintain 
structures and habitats that are rare in the present land-
scape where sustained yield wood production is the main 
objective.

It is important to understand the differences between 
selection systems and selective cutting (Matthews, 1989; 
Puettmann et al., 2008). A selection felling system (Con-
tinuous Cover Forestry (CCF) or uneven-aged forest 
management) means felling of scattered single trees and/
or small groups of trees selected over a larger area. The 
remaining trees should represent all age classes. If natural 
regeneration fails, it will be complemented by planting. A 
suitable mixture of shade-tolerant species should be main-
tained. Young saplings should be freed from suppression, 

and defective stems should be removed if they hamper the 
development of better ones. This recommendation may be 
adjusted if the aim of management is other than timber and 
pulpwood production. The use of selection felling systems 
will maintain a CTC. How much that could be harvested 
depends on the condition of the forest and the site type. 
Research indicates that there is a need to maintain quite 
high standing volumes to maintain a high annual growth 
(Lähde, 1994). CCF includes different kinds of selection 
felling systems. By contrast, selective cutting means high 
grading or high-dimension felling. Thus, valuable high- 
dimension trees are felled and no management is carried out  
to improve the remaining trees or the stand (Anonymous, 
1999b). This is not a silvicultural method (Matthews, 
1989) but is practised in many areas around the world. 
Selective cuttings were historically often termed ‘selection 
felling’, and this contributed to giving CCF a poor reputa-
tion (Schutz, 1994; O’Hara, 2002; Enander, 2005; Siiskonen, 
2007; Lundqvist et al., 2007).

Results

A misunderstood forest management system

The local forestry stakeholders and users that were inter-
viewed expressed many different opinions on forest man-
agement and what kind of forestry method that would be 
useful in a particular site type and region. For example, 
one respondent said: ‘You need to be careful about the 
knowledge of experienced people. No forest agency in 
the south knows the mountain forest better than the local 
people. They need to listen to them they are the experts 
on continuous cover forestry. They know the ground and 
have experience on how to regenerate the forest’. Several 
respondents associated CCF using uneven-aged selection 
felling systems to selective cuttings and high grading that 
was common in the area before the 1950s. An example 
was the following statement: ‘I do not know too much 
about continuous cover forestry, but I know how many 
“5:3” forests that were restored in the 1970s, a result from 
high-grading in low productive and sparse areas. This is 
the risk you get if you use that kind of harvesting’ (5:3 was 
the number of the law paragraph that handled restoration 
of pre-1950s degraded forests in Sweden. It is often used 
to name the poor condition of forest stands that remained 
after the selective felling phase.). One respondent expressed 
his opinion about the Liberich selection system approach 
(In Sweden, a local selection felling system called Liberich 
has been developed (Hagner, 1998, 2005a). It is, however, 
strongly contested (e.g. Lundqvist, 2007; Hagner, 2007).): 
‘I am taking a course were we have discussed Mats Hagner’s  
Liberich method, and I do not believe in anything of this. 
This is how to create rest forests and 5:3 forests’ (Swedish: 
rest- och trasskogar, English: forests that have lost their 
productivity due to repeated high grading and a lack of for
est management). They were present on my father’s land. 
I removed them the first years and planted a new forest. 
They had been harvested with selective cuttings, they were 
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allowed to grow as they liked. The best method is clear-
cutting, take away what is harvested and then you should  
scarify and plant’. By contrast, another respondent said: 
‘I think you should use Liberich. Clear-felling is on its way 
out both because of environmental concerns and cultural 
remains. It is said that Liberich works only if your forest is 
layered, but it becomes layered if you optimize the present 
value. You can harvest large dimension timber early, and 
you create quality for the future.’ In the northern study 
area, some respondents associated CCF to a selection felling 
system that had been developed locally for harsh conditions 
at high altitude sites where regeneration after clearfelling 
was known to be difficult. Instead continuous thinning with 
a high removal rate is used to secure regeneration. Several 
respondents did not separate thinning from selection fell-
ing systems, and only few understood that selection felling 
systems is not equivalent to selective cuttings (high grading) 
where harvesting of large dimension trees only are the aim.

The scepticisms among interviewees towards the use of 
uneven-aged management systems was summarized by one 
interviewee as ‘Earlier when you used selection felling sys-
tems you often used it on the wrong site types. We don’t 
have the right forest type today. Then you get a wounded 
forest as we call it here, and you don’t like that, it’s not 
good. You have to be careful’. Another pointed out that 
the harvesting method used earlier was not really a selec-
tion felling system, ‘Selection felling systems were very 
common, it is often called selection felling but it was really 
high-grading or dimension felling of larger trees. This was 
also a type of “continuous cover forestry’, often considered 
as the ‘green lie’.

To conclude, uneven-aged forest management was asso-
ciated by interviewees to anything from forest exploitation 
by selective cuttings and thinning to selection harvesting 
in areas with other than pure timber production aims but 
not a method for intensive timber production. There was 
also confusion about the terminology when forestry sys-
tems was discussed and described. Some respondents who 
remembered how things were done before the clearfelling  
era had a hard time to place selection felling systems in 
a modern context ‘Selection felling is a thing of the past 
with the technology you had, you never thought of large 
clear-cuts’. One respondent pointed out how the Swedish 
forestry education and its concentration towards wood 
production using even-aged forest management systems 
meant that he did not get any education on alternative for-
est management systems and very little about conservation 
and biodiversity during his studies to become a forester.

Willingness to use uneven-aged forest management

A majority of the respondents were of the opinion that 
there is a need for a more diverse set of forest management 
methods than what is used in boreal Sweden today. Some 
interviewees thought that clearfelling systems were enough  
to satisfy contemporary forest policy contents. A clear 
majority also expressed the opinion that different forestry 
stakeholders affect each others’ use of forest resources, but 

they did not see it as a problem. Many also expressed the  
opinion that the environmental considerations in the 
Swedish forest policy that are used today were good 
enough to satisfy the intentions of the policy. They had 
experienced a clear improvement in how ecological issues 
are dealt with. Several respondents expressed the view that 
alternative management regimes are needed to meet the 
needs from other forestry stakeholders and especially as 
an alternative where social use of the forest is high. Most  
respondents thought fully or partly that it is possible to 
even out the differences between naturally dynamic and 
managed forests, even if many also added that it would 
result in a loss of income for forestry.

Most of the respondents were dissatisfied with the Swedish  
forest policy in general, and only a few expressed that they 
were positive to the Swedish forest policy. This applied to 
both production- and conservation-oriented respondents. 
Most respondents wanted clearer directives and a stronger 
enforcement of the forest policy. With the present policy, 
many were not sure if any of the production or environ-
mental goals could be reached. Several of the respondents 
thought it was hard to understand what an equal import-
ance of production and environmental goals, as described 
in the policy, means in practice. Several reacted in a nega-
tive way when the term CCF was mentioned. They sus-
pected that the term was used with the aim to increase 
biodiversity conservation measures, and they claimed 
having previous experience of other approaches that had 
limited the freedom of forest owners. However, on spe-
cific sites and on land important for social use purposes, 
most could see the usefulness of CCF. A common feature 
of the respondents that had experienced unsatisfactorily 
environmental and social considerations was that they 
liked to blame someone else. While private forest own-
ers often pointed out the forest industry, forest industry 
employees pointed out private forest owners. Quotes by 
forest industry employees: ‘The forest companies takes 10 
times more considerations than private land owners’ and 
‘The forest industries manage themselves, I believe in it, 
therefore the forest agency should work harder with pri-
vate land owners. But we are not without stains. Some are 
too soft when they control us’. The opposite opinion was 
expressed by private forest owners as: ‘The forest indus-
tries do not look as careful as I do, I believe. They can fell 
everything around a village while I have to consider the 
environment and keep some’. and ‘In my forestry there are 
no larger clear cuts than you can see from one side to the 
other. You can almost through a stone over them. Clear 
cuts like the industry did before, over full mountains, they 
are not present anymore’.

Respondents often felt that they had no responsibility 
to implement the goals of the Swedish forest policy. A 
majority thought that it is the responsibility of the politi-
cians to realize the forest policy through clear laws and 
by reimbursements for economic losses. A large part of 
the respondents wanted the local forest agencies to charge 
forest owners that do not manage their forests in an eco-
logically, economically and socially sustainable way. Many 
had a strong confidence in the local forest agency officers 
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when it came to providing appropriate advice. This was 
expressed by one respondent: ‘Even if there is not a law for 
everything the forest agency should be able to force forest 
owners to do things. They are competent, that’s enough. 
It can be controversial but if you like to keep the freedom 
you cannot regulate details’. Some respondents expressed 
contempt towards knowledgeable instances without ex-
perience, for example one respondent: ‘It was in the 60s 
we started with clear cuts here, and now it is only cleared 
areas. The people who know, the educated, say we are sup-
posed to do like this’.

Almost all respondents said that a landscape approach 
to forestry operations and forest structures of some kind 
is important. By this, they referred to a larger geographical 
area than their own property and the need for cooperation 
among forest owners. However, many expressed wor-
ries that there was no operational solution in place that 
could facilitate a landscape approach. They also saw many  
difficulties in the development of an operational solution. 
Respondents in the north were more hesitant to landscape 
approaches than respondents in the south. What seemed 
to be lacking was a function to facilitate different stake-
holder’s activities in a larger area. It was often mentioned 
that neighbours sometimes do cooperate when they har-
vest and sell forest to increase the profit. Forest companies 
often had a working coordination internally for their own 
work. However, they saw large problems if a landscape 
approach to planning and coordination with neighbouring 
landowners should become a reality.

A clear difference between the southern and northern 
respondents was that fewer in the north had other than 
economic goals with their forestry. In the south, a majority 
expressed the importance of other goals than economy. In 
the north, fewer expressed this instead a majority claimed 
that economy was their only goal and that they depended 
on income from the forest. In the south, none of the pri-
vate forest owners claimed that they needed income from 
their forest.

A few respondents witnessed about the difficulties for 
CCF to be accepted as a complementary forest manage-
ment principle in Sweden. One reason for this is probably 
the clear-cut only direction of Swedish forestry educations, 
here expressed by a forester: ‘Partly this is a question about 
attitudes. We are educated in the same school everyone, 
moulded in the same cast. You can imagine what happens 
if you put a bunch of 20-year olds in the same school. It is 
the conventional forest management principles that most 
of us, despite our specializations have learned.’

Another respondent working for the forest owner associ-
ation had experienced the unwillingness to discuss alterna-
tives to the dominant clearfelling approach: ‘When I go to 
meetings and we will discuss thinning, then they say: you 
can leave since you do not do this anyway! They almost 
bully me for this. At the same time I can show 1000s of 
harvested cubic metres with happy private forest owners 
instead. I do not care since I do not have too long time to 
retirement. During my last years I can support this, it is 
harder for the younger guys and girls that are coming with 
a message like mine.’ According to the same respondent, 

there is a large potential, mainly among non-industrial 
private forest owners, in using CCF methods. The forest 
can be maintained and the forest owner can still earn some  
money by smaller harvesting at several occasions. This  
respondent mentioned the importance of not forcing a forest 
owner to use a new method but letting the forest owner 
chose on his own.

Ability to use uneven-aged forest management  
towards SFM

Respondents claimed that technology and knowledge 
needed for practising CCF is available today. However, 
they often saw difficulties with CCF because this was seen 
as a practise of the past. Most respondents claimed it is 
fully or partly impossible to use CCF for economical rea-
sons. The influence from the Swedish forest policy was 
commented: ‘The forest policy is rigid. In forestry it has 
always been like that . . . but the new forest policy is bet-
ter, you are not as much steered today. Earlier you could 
be forced to do fellings. Today you are free to test different 
methods, so it is better’. Another opinion was that employ-
ees in forest companies had too many obligations to satisfy 
all demands from the management. This was elaborated by 
a respondent who worked in the north in an area with an 
ongoing conflict between Sámi’s reindeer husbandry and 
forestry: ‘It has been said that we can run over the Sámi if 
needed, but we have not done it. Even if the Sámi say no, 
they cannot stop us. But I do not think it is good since we 
are certified and supposed to take considerations. But if 
you are under pressure from all sides you never know what 
happens. Selling of forest, development of nature reserves, 
problems in the dialogue with the Sámi .  .  . the business 
will be under pressure. Previously it was so easy to operate 
forestry. Now we need to save more forest and still deliver 
the same volumes.’

Ecological dimensions
Only few respondents questioned that uneven-aged forest 
management would support ecological values in the forest: 
‘No landscape is only clear-cuts. The bird is moving and 
the moose has legs, and they are affected in a positive way  
by clear-felling forestry.’ The other critical respondent, said:  
‘It will become very closed and dark stands in a selection 
felling forest because of the multiple layers, maybe three 
generations in the same stand. The question is what kind of 
organisms would enjoy it there. To create small gaps would  
maybe work better biologically.’ In contrast, most respond-
ents thought uneven-aged forest management would 
promote biodiversity conservation. Issues like a long con-
tinuous habitat, deadwood and large and old trees were 
mentioned as positive for biodiversity.

Economic dimensions
In stark contrast to the opinions about CCF and biodiver-
sity, very few respondents thought that CCF would favour 
economy, and only some thought that it could partly benefit 
the economy. The most common view was that CCF would 
not benefit the economy. Most respondents still considered 
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CCF something for forest owners with other motives than 
timber production and economic profit, or in areas where 
traditional clearfelling is impossible, such as close to urban 
areas and on sites with ecological values that could not 
be maintained if clearfelling systems would be used. One  
respondent claimed that CCF could potentially give an 
improved economy by providing higher quality timber: 
‘Often we are too quick in cutting down the trees. One 
should be careful when choosing the right stand to cut and 
be even more careful when marking for the cross cut. You 
know the tree species but not the quality. It has been coming 
for a long time, but never happened. You trust the machines 
too much. You only want to fill the volumes.’ However, 
according to another respondent, there is no market for 
higher quality wood that could potentially be produced by 
using continuous cover forest management systems: ‘It is 
not sure that you get some extra money for good qualities. 
We have only bulk-saw-mills up here. Today there is no 
industry that is good in taking care of quality wood. You  
need to get well paid to use alternatives to clear-felling.  
It is not sure you will.’ And the opposite opinion was also 
expressed: ‘Quality is what always gave income. The grow-
ing middle class will request wood products with good 
quality. They do not like imitations and surrogates, it is 
fashion to build with real wood today. We export more 
and more of such products to China and Japan, and they 
can pay twice the price! Pulp wood is already poorly paid, 
and how could we compete with Brazil who produces as 
much in 20 years as we do in 100?’ Some respondent ques-
tioned the importance of the forest industry to the Swedish 
economy: ‘The forest industry contributes only 3-4% of 
our added value income, that is the relevant measure for an 
industry. Do we really need forestry? It would not affect so 
much if it was closed, but then we are looking at the added 
value. You do not earn from exporting a product that is 
not value added. It’s a myth that the forest industry is im-
portant to the Swedish economy.’ However, several other 
interviewees stressed the importance of the forest industry 
to the Swedish economy.

Social dimensions
Almost all respondents agreed, fully or partly, that social 
values would be favoured by CCF in some areas. Many re-
spondents were more positive to CCF as a tool to manage 
social values than as a tool to manage ecological values. 
These respondents related this to themselves and their own 
experiences with considerations for people when planning 
to harvest your forest, i.e. one do not clearfell up to your 
neighbour’s house or in areas that are much used by people. 
In comparison, it was harder for the informants to see and 
understand the requirements for biodiversity conservation 
in terms of forest ecosystems’ composition, structure and 
function. The importance of hunting was mentioned by 
several respondents: ‘Many people are buying forest only 
because of the possibility to hunt’. One respondent that 
planned to buy forest did not have the economic option  
to manage the forest to promote hunting values: ‘If I had 
no instalments on my loans to think about I would have 
used some kind of continuous cover forestry. Then the 

hunting value would be bigger compared to if I harvest 
everything.’ The same respondent continued: ‘When I have  
bought the forest it will be a slaughter immediately. Then  
I have to plant and clean, but if I will not become a very old 
man I will never experience grown up forest again. This is 
the only way to get rid of as much as possible of the interest 
cost’. The potential of hunting as a way to earn money 
from the forest was expressed by another respondent:  
‘Hunting is quite important. It is possible to earn money 
there. But you need to be a good entrepreneur, or have 
someone that coordinates the business. In the city, at the 
big Hotel, they cooperate with small local entrepreneurs. 
Hunting, pike fishing, snowmobile .  .  . then you can op-
erate it with a good size of the business’. The connection 
between multiple values in the forest and the number of 
jobs was brought up by many respondents. A majority 
believed that job opportunities in the forest industry are 
threatened by CCF. A few saw an unused potential for new 
jobs in new areas like hunting, sports fishing and nature 
tourism.

Discussion

Emerging acceptance of increased forest management 
diversity

Forestry stakeholders interviewed in this study were nega-
tive to uneven-aged selection felling systems as an alter-
native to even-aged clearfelling system for sustained yield 
wood production. However, they were positive to uneven-
aged management systems as a complement to clearfell-
ing systems not only to satisfy mainly social sustainability 
objectives but also to some extent ecological ones. This is 
in agreement with Lindhagen (1996a, b) who showed that 
people generally preferred forests that were not managed 
with clearfelling systems. A majority of the interviewees 
expressed concerns over the economic feasibility of using 
selection felling systems.

There are clearly different opinions and results about the 
profitability of CCF. Research by Tahvonen et al. (2010) 
showed that CCF can be profitable to private forest own-
ers even if less volume is produced. In Sweden, there is a 
heated debate regarding the use of either clearfelling or 
uneven-aged forest management methods as tools to imple-
ment sustainable forest management policy. The originator 
of the Liberich system, a specific kind of CCF, claims that 
with this system, the Swedish forest industry would earn 
at least twice as much (Hagner, 2007). On the other side, 
analysing the scenario of changing from clearfelling sys-
tems only to only uneven-aged methods on all site types in 
Sweden, Karlsson and Lönnstedt (2006a, b) estimated the 
economic loss for the Swedish forest industry to 16 billion 
SEK annually. We strongly oppose to this pseudo-scientific 
rhetoric and argue instead that implementation of the cur-
rent forest policy and the vision of sustainable forest man-
agement require a suite of forest management systems that 
match the diversity of natural forest disturbance regimes 
in different ecoregions and site types (Angelstam, 2003; 
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Kuuluvainen, 2009). This allows for a diversity of goods, 
ecosystem services and landscape values (e.g. Merlo and 
Croitoru, 2005). Hence, both clearfelling systems and CCF 
systems are important tools that contribute to the sustain-
able forest management process in different ways.

Interviewees were generally unable to differ between  
selective cuttings and selection systems. Hence, many 
worried about alternatives to clearfelling as they perceived 
this as going back to unsustainable selective cuttings that 
were used before the sustained yield era and that was 
blamed for the degradation of the Swedish forest resource 
until the end of the nineteenth century (Hagner, 2005b; 
Enander, 2007). A clear majority of the respondents were 
of the opinion that knowledge and technology for CCF is 
available. Our interpretation of this opinion is that tech-
nology is available for selection harvesting systems but 
that knowledge about selection systems for intensive in-
dustrial production is limited. Thus, the prerequisites for 
using alternatives to even-aged management systems are 
not good in Sweden due to the forest sectors’ mainstream-
ing towards clearfelling systems only (Siiskonen, 2007). It 
is therefore difficult to find both competent forest manage-
ment advisors and affordable solutions to harvesting for 
forest owners that prefer selection felling systems. Indeed, 
wood buyers and forest management consultants inter-
viewed in this study had noticed an increased demand of 
advice about alternative management systems from small  
forest owners but admitted that they are not good at meeting  
this demand. This is not surprising given the forest industry- 
oriented traditions in Swedish forestry education (Angelstam 
et al., 2010).

The following example illustrates this. Presently, a local 
private forest owner in the north of Sweden is challenging 
the forest law trying to get permission to use a selection 
felling approach that is in the legal grey zone. The Swedish  
Forest Agency holds the opinion that it leaves too low 
standing volumes and thus negatively affects the product-
ivity of the forest (e.g. Johansson, 2009; Kjellin, 2011). In 
addition, they do not accept the practice of planting in a 
CTC forest to secure regeneration as an evidence-based 
method. It has resulted in several court cases and the latest 
was recently closed due to changes in the Swedish forest 
law in September 2010. This might mean that the whole 
legal process will restart all over again. Recently, there has 
been presented arguments both for and against alternatives 
to even-aged management systems (Karlsson and Lönnstedt, 
2006a, b). By contrast, in Finland, after a long history of 
even-aged forestry recommendations (Siiskonen, 2007), 
the present forest law is more open to uneven-aged man-
agement and a new policy revision with the aim to increase 
the diversity of forest management systems has been initi-
ated (Anonymous, 1996; Anonymous, 2011).

Summarizing, the views on CCF among the interviewees 
ranged from (1) worries about going back to something 
that did result in unsustainable use of the forest resource 
in the past, (2) the potential of CCF as a complement to 
clearfelling systems to satisfy especially considerations  
to social sustainability and to (3) a concern regarding how to 
meet the increased demand from forest owners that prefer 

to use alternatives to clearfelling systems on their land. 
Many respondents thought that the ecological considera-
tions implemented by the forest law, and forest certifica-
tion, were sufficient tools to meet the requirements in the 
Swedish forest policy. In contrast to this, the evaluation of 
the Swedish forest policy in 2002 shows that this was not 
the case (Anonymous, 2002a).

Different forest history phases – different management 
systems

In the study area in south-central Sweden, boreal forestry 
developed as a support to the dominating mining and iron 
industries. As a result, clearfelling became the dominant 
forest management system used and taught from the early 
nineteenth century (Bladh, 2002; Brynte, 2002). Later, 
the same forest management system became an effective 
method to satisfy the needs of the forest industry. Today 
rural south-central Sweden no longer depends on the for-
merly very important mining and forest industries since 
they have been closed, moved or just do not employ many  
people today (Isacson et al., 2009; Svensson, 2009; 
Angelstam et al., 2010; Angelstam et al., 2011). Instead, 
this part of Sweden is developing new ways for rural devel-
opment based on forest goods, ecosystem services, as well 
as forest and woodlands landscape ecological and cultural 
values as resources for tourism and recreation (e.g. Vail 
and Hultkrantz, 2000). The traditional Swedish clearfell-
ing management system is thus currently contested by actors 
who advocate uneven-aged systems for both ecological and 
socio-cultural reasons expressed in current forest policy 
(Siiskonen, 2007; Axelsson et al., 2007; Tahvonen, 2009).

This transition from exploitation to sustained yield 
and towards multiple use of the forest landscape is evi-
dent from a comparison of other European regions that 
are in different forest history phases (Angelstam et al., 
2011). (1) NW Russia where both areas harvested by ex-
tensive methods and more or less intact natural forests 
with no forest management can be found (Angelstam  
et al., 1997, Jasinski and Angelstam, 2002; Torlopova 
and Il’chukov, 2004; Van der Sluis et al., 2003; Nordberg 
et al., in review). (2) North Sweden where the logging fron-
tier today is reaching the protected areas in the mountain 
range. Here, the tourism industry is developing and thus 
put demands on the forest industry for them to co-exist 
peacefully (Wik, 1962; Elbakidze et al., 2010). (3) The 
Harz Mountains in Germany where the ideas about sus-
tained yield forest management were developed during the 
eighteenth century. Today, forest management in this area 
has turned towards uneven-aged management emphasizing 
ecological and social values (Lehman, 2001; Jansen et al., 
2002; Hauhs and Lange, 2001). (4) Scotland, where forest 
restoration for multiple use is needed after a long history of 
intensive forest use and deforestation (Steven and Carlisle, 
1959; Grant, 1994; Summers et al., 1999; Moss, 2001; 
Davison and Galbraith, 2006).

Forests and woodlands thus provide goods, ecosystem 
services and values, the profiles of which vary in time and 
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space (Kennedy et al., 2001; Merlo and Croitoru, 2005; 
Wulder et al., 2007). This is consistent with internation-
ally agreed definitions on what a forest is (Anonymous, 
2008b), which includes not only forests with high trees 
but implicitly also cultural woodlands. Traditional land 
uses such as forestry, nature conservation, agroforestry, 
agro-silvo-pastoralism and rural development are thus 
interdependent, and there is a need for land managers to 
cooperate. The same applies to cultural aspects of wooded 
grasslands (Saltzman et al., 2011), which are an important 
element of rural development and biodiversity in many 
parts of Europe (Angelstam, 2006).

In terms of forest policy development and forest use in 
Sweden’s boreal region, the recent history of industrial 
forestry can be divided into three broad phases, taking 
place during different time periods in different parts of the 
country (Östlund and Zackrisson, 2000): (1) selective cut-
tings until the early twentieth century in the north and until 
early nineteenth century in the south, (2) a sustained yield 
production phase with large scale restoration of degraded 
forests and with focus on value-added production in the 
export-oriented forest industry was implemented from 
1948 until the 1970s in the north and about 100 years 
earlier in the south linked to mining and metallurgic in-
dustry and (3) the emerging multiple use phase that started 
by introducing ecological considerations in the late 1970s. 
Finally, the present forest policy aims at the development of 
long-term economically, ecologically and socially sustain-
able forests (Anonymous, 2007). This multiple use policy 
phase is common to many countries and implies need for 
application of an increased diversity of forest management 
systems. This includes also an increased demand for CCF 
to be able to deliver the goods, services and values that the 
society asks for (Merlo and Croitoru, 2005; Nilsson et al., 
2011). That different forest historical phases can be found 
at the same time but in different places, offers a unique 
opportunity for mutual learning among forest landscapes 
as integrated social-ecological systems in different places. 
Learning in networks of landscape laboratories is an im-
portant tool to assist the sustainable forest management 
process (Angelstam et al., 1997; Axelsson, 2009).

Sustainable forest management requires multiple forest 
management systems

Two recent evaluations of the implementation of Swedish 
forest policy discuss the need to diversify the forest man-
agement systems to meet the current policy objectives for 
forests and their use (Anonymous, 2002a; Mikaelsson 
et al., 2006). The first of the evaluations led to the 
‘Continuous forests and continuous cover forestry project’ 
implemented by the Swedish forest agency (Cedergren, 
2008). The main results were as follow. A definition of 
continuous forest; an estimate of the amount potential con-
tinuous forest (1.8 million ha); an estimate of the amount 
likely continuous forest (0.4 million ha); discussions on 
how to identify and locate existing continuous forests; a 
definition of clearfelling free forestry; a discussion on when 
CCF is legal; a discussion on how CCF could be beneficial 

to biodiversity conservation; the conclusion that CCF usu-
ally means a net loss compared with clearfelling systems; 
an estimate that CCF could be used on 5–10 per cent of 
the forest land; the development of principles on how to 
compensate forest owners that are prescribed CCF and a 
discussion on the need for continued work.

While social values may be satisfied by CCF methods, we 
emphasize that CCF does not necessarily mean improved  
ecological considerations or efficient biodiversity conserva-
tion. Intensive CCF aimed at sustained yield wood production 
is as imperfect in satisfying ecological sustainability objec-
tives as clearfelling management systems (e.g. Angelstam, 
2003). The reason is that the amounts of deadwood, old 
trees and other natural forest structures in relation to 
what species require are generally not secured. For CCF 
methods to contribute to conservation, special efforts 
with the aim to increase deadwood of different decay 
stages (Stokland, 2001), to maintain old and large trees 
(Kuuluvainen, 2002; Nilsson et al., 2002), to use more 
natural tree species compositions (Kuuluvainen, 2002; 
Åberg et al., 2003) and to apply CCF methods at site types 
where it mimics natural disturbance regimes (Axelsson 
et al., 2007). To contribute to ecological sustainability, 
there is in addition a need for forest biodiversity man-
agement systems (Swe. ‘naturvårdande skötsel’) that emu-
lates natural and cultural disturbance regimes and where 
protection, management and restoration of natural for-
ests’ composition, structure and function are the key aims 
(Anonymous, 2010c, d).

Sweden has had a polarized debate on the use of uneven-
aged CCF or even-aged clearfelling management systems 
for more than a century (Wallmo, 1897; Siiskonen, 2007). 
This debate has been entertained by stakeholders repre-
senting different phases in the history of forest use. Today, 
the forest industry, biodiversity conservationists and 
groups using socio-cultural arguments are the main par-
ties. At present, the policy pendulum that in 1993 swung 
from sustained yield wood production only to in addition 
more environmentally oriented forestry has moved back 
somewhat to more production-oriented forestry again for 
both forest industry and to supply bioenergy (Anonymous, 
2007). Thus, the definition of SFM policies continues 
to evolve. Nevertheless, to meet the requirements of the 
Swedish forest policy, there is a need to adapt forest man-
agement systems that match natural disturbance regimes 
of different forest site types and regions on the one hand 
(Fries et al., 1997; Angelstam, 1998; Axelsson et al., 2007) 
and to emphasize the development of products from a 
range of goods, services and values (Merlo and Croitoru, 
2005) including social forestry (Sastamoinen, 2005; Björk 
et al., 2008, Nilsson et al., 2011) on the other. Current 
international, European and Swedish policies focus on 
sustained yield, biodiversity conservation, rural develop-
ment and urban forestry. This has made the Swedish gov-
ernment initiate investigations about green infrastructure 
development for ecosystem services and human well-being 
and new approaches to forest management (Anonymous 
2010a, b). This diversity of objectives does require a diver-
sity of forest management systems.
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Conclusions

The Swedish forestry sector has been very successful at 
implementing the sustained yield paradigm throughout 
Sweden since about 1950. However, the current forest 
policy aiming at SFM still remains to be implemented 
on the ground. To implement this, a new set of tools are 
needed in the forest landscape manager’s toolbox. These 
range from hardware methods to adapt forest operations 
to satisfy ecological, economic and socio-cultural dimen-
sion and soft-wares as to encourage stakeholder partici-
pation at stand to estate and landscape and even regional 
levels. CCF is one of the several forest management sys-
tems needed to deliver the goods, services and values that 
societies desire from forest landscapes.

Funding

Funding for this study was provided by the Swedish research council 
FORMAS and Marcus och Amalia Wallenbergs Minnesfond.

Conflict of interest statement

None declared.

References

Åberg, J., Swenson, J.E. and Angelstam, P. 2003 The habitat  
requirements of hazel grouse (Bonasa bonasia) in managed boreal 
forest and applicability of forest stand descriptions as a tool 
to identify suitable patches. For. Ecol. Manage. 175, 437–444.

Almquist, A., Löfving, R. and Dehlén, R. 1980 Garpenbergs bruks 
skogar – utnyttjande och skötsel genom tiderna. Allmänna skrifter 
nr 3. Swedish University of Agricultural Sciences, Uppsala, Sweden. 

Angelstam, P. 1998 Maintaining and restoring biodiversity by  
developing natural disturbance regimes in European boreal forest.  
J. Vegetation Sci. 9, 593–602.

Angelstam, P. 2003 Reconciling the linkages of land management 
with natural disturbance regimes to maintain forest biodiver-
sity in Europe. In Landscape Ecology and Resource Manage-
ment: Linking Theory with Practice. J.A. Bissonette and I. 
Storch (Red). Island Press, Covelo, CA and Washington, DC, 
pp. 193–226.

Angelstam, P. 2006 Maintaining cultural and natural biodiversity 
in Europe’s economic centre and periphery. In The Conservation 
of Cultural Landscapes. M. Agnoletti (ed). CAB International, 
Wallingford, UK, pp. 125–143.

Angelstam, P. and Kuuluvainen, T. 2004 Boreal forest disturb-
ance regimes, successional dynamics and landscape structures 
– a European perspective. Ecol. Bull. 51, 117–136.

Angelstam, P., Andersson, K., Axelsson, R., Elbakidze, M.,  
Högberg, H., Nordberg, M. et al. 2010 Skogsbruk och skoglig 
utbildning: förr, nu och i framtiden. Skogshistoriska sällskapets 
årsskrift 2010. Skogshistoriska sällskapet, Falun, Sweden, pp. 
52–73.

Angelstam, P., Anufriev, V., Balciauskas, L., Blagovidov, A., 
Borgegård, S.-O., Hodge, S. et al. 1997 Biodiversity and sustainable 
forestry in European forests – how west and east can learn from 
each other. Wildl. Soc. Bull. 25, 38–48.

Angelstam, P., Mikusinski, G. and Fridman, J. 2004 Natural 
forest remnants and transport infrastructure – does history 
matter for biodiversity conservation planning? Ecol. Bull. 51, 
149–162.

Angelstam, P., Axelsson, R., Elbakidze, M., Laestadius, L., 
Lazdinis, M., Nordberg, M. et al. 2011 Knowledge produc-
tion and learning for sustainable forest management on the 
ground: Pan-European landscapes as a time machine. Forestry. 
84, 581–96.

Anonymous. 1996 Skogslag 12.12.1996/1093 [The Finnish Forest 
Law]. Government of Finland, Helsinki.

Anonymous. 1999a National atlas of Sweden- PC-atlas. National 
Land Survey of Sweden, Gävle, Sweden.

Anonymous. 1999b Silvicultural terms in Canada (2nd ed., 
Internet). Canadian Forest Service, Ottawa, Canada.

Anonymous. 2001 Skogspolitiken idag. En beskrivning av den 
politik och övriga faktorer som påverkar skogen och skogs-
bruket [Forest Policy Today. A Description of the Policy 
and Other Factors Influencing the Forest and Forestry] (Rep. 
8B 2001). Jönköping, Sweden: National Board of Forestry 
(in Swedish).

Anonymous. 2002a Skogsvårdsorganisationens utvärdering av 
skogspolitikens effekter SUS 2001 [National Board of Forestry’s 
Evaluation of Effects of the Forest Policy SUS 2001] (Message 
I, 2002). Jönköping: National Board of Forestry (in Swedish).

Anonymous. 2002b Danmarks nationale skovprogram. Miljøminis-
teriet- Skov- og Naturstyrelsen, København, Denmark.

Anonymous. 2004 Kontinuitetsskogar – en förstudie (Meddelande 
1 2004). Skogsstyrelsens förlag, Jönköping, Sweden.

Anonymous. 2005 Quantitative Targets of Swedish Forest Policy. 
Swedish Forest Agency, Jönköping, Sweden.

Anonymous. 2007 En skogspolitik i takt med tiden. Regeringens 
Proposition 2007/08:108. Government of Sweden, Stockholm, 
Sweden. (in Swedish).

Anonymous. 2008a En sammanhållen klimat- och energipolitik. 
Government Proposition 2008/09 162. Government of Sweden, 
Stockholm, Sweden. (in Swedish).

Anonymous. 2008b Official List of MDG Indicators (Target 
7.A: Integrate the Principles of Sustainable Development into 
Country Policies and Programmes and Reverse the Loss of En-
vironmental Resources. Indicator Name: Proportion of Land 
Area Covered by Forest). United Nations, New York.

Anonymous. 2010a Uppdrag om förstudie om uppbyggandet av grön 
infrastruktur och framtagande av indikatorer för gynnsam bevar-
andestatus. Government Decision 2010-08-19 M2010/3407/Na. 
Government of Sweden, Stockholm, Sweden. (in Swedish).

Anonymous. 2010b Uppdrag om kunskapsplattform om hållbart 
brukande av skog. Government Decision 2010-10-14 Jo2010/ 
2969. Government of Sweden, Stockholm, Sweden. (in Swedish).

Anonymous. 2010c Arbetssätt för biologisk mångfald och andra 
värden i ett landskapsperspektiv. Rapport 6342. Swedish Envir-
onmental Protection Agency, Stockholm, Sweden. (in Swedish).

Anonymous. 2010d Förslag till strategi för naturvårdande förvaltning 
av skogar och andra trädbärande marker i nationalparker, natur-
reservat och Natura 2000-områden. Remissversion 20100225. 
Swedish Environmental Protection Agency, Stockholm, Sweden. 
(in Swedish).

Anonymous. 2011 Diversifiering av skogsbehandlingsmetod-
erna [Diversification of Forest Management Methods]. JSM:s 

D
ow

nloaded from
 https://academ

ic.oup.com
/forestry/article/84/5/567/543774 by guest on 19 April 2024



 UNEVEN-AGED FOREST MANAGEMENT IN BOREAL SWEDEN 577

Publications 1/201. Finnish ministry of agriculture and for-
estry, Helsinki.

Arpi, G. (ed). 1959 Sveriges skogar under 100 år. Kungliga 
Domänstyrelsen. (in Swedish).

Axelsson, R. 2009 Landscape approach for sustainable develop-
ment: from applied research to transdisciplinary knowledge 
production. Doctoral dissertation, Swedish University of Agri-
cultural Sciences, Uppsala, Sweden. 

Axelsson, R., Angelstam, P. and Svensson, J. 2007 Natural forest and 
cultural woodland with continuous tree cover in Sweden: How much 
remains and how is it managed? Scand. For. Res. 22, 545–558.

Björk, J., Albin, M., Grahn, P., Jacobsson, H., Ardö, J., Wadbro, J. 
et al. 2008 Recreational values of the natural environment in 
relation to neighbourhood satisfaction, physical activity, obesity 
and wellbeing. J. Epidemiol. Community Health. 2008, 62:e2.

Bladh, G. 2002 Wood fuel for the mines and for charcoal: the ex-
ploitation of the Bergslagen area during the period 1500–1900. 
In Tradition and Innovation in the History of Iron Making. An 
IndoEuropean Perspective. G. Pande and J. Geijerstam (eds). 
Pahar, Uttaranchal, India.

Brynte, B. 2002 C.L. Obbarius. En nydanare i Bergslagens skogar 
vid 1800-talets mitt. The Royal Swedish Academy of Agricul-
ture and Forestry, Stockholm, Sweden.

Cedergren, J. 2008 Kontinuitetsskogar och hyggesfritt skogs-
bruk. Meddeland 1, 2008. Swedish Forest Agency, Jönköping, 
Sweden. (in Swedish).

Davison, R. and Galbraith, C.A. (eds). 2006 Farming, Forestry 
and the Natural Heritage: Towards a More Integrated Future. 
The Natural Heritage of Scotland Series. Scottish Natural Heri-
tage - The Stationery Office, Edinburgh, Scotland.

Dengler, A. 1944 Waldbau [Silviculture]. Springer, Berlin, Germany. 
(in German).

Dengler, A. 1990 Waldbau auf ökologischer Grundlage [Silvi-
culture on ecological ground]. II Baumartenwahl. Bestandes-
grundung und Bestandspflege. 6th edn, E. Röhrig and H.A. 
Gussone (eds). Verlag Paul Parey, Hamburg. (in German).

Diaci, J. (ed). 2006 Nature-Based Forestry in Central Europe. 
Alternatives to Industrial Forestry and Strict Preservation. Studia  
Forestalia Slovenica, nr. 126. University of Ljubljana - Biotech-
nical Faculty, Ljubljana, Slovenia.

Ek, I. 1995 Skinnskattebergs revir [The Skinnskatteberg Terri-
tory]. Hultebo Tryckeri, Skinnskatteberg, Sweden. (in Swedish).

Ekelund, H. and Dahlin, C.-G. 1998 The Swedish Case – Devel-
opment of the Swedish Forests and Forest Policy during the 
Last 100 Years. National board of forestry, Jönköping, Sweden.

Elbakidze, M., Angelstam, P., Sandström, C. and Axelsson, R. 
2010 Multi-stakeholder collaboration in Russian and Swedish 
Model Forest initiatives: adaptive governance towards sustain-
able forest management? Ecol. Soc. 15, 14.

Eliasson, P. 2002 Skog, makt och människor: En miljöhistoria om 
svensk skog 1800-1875 [Forest, Power and People: An Envir-
onmental History about the Swedish Forest]. Doctoral disser-
tation. Lund University. (in Swedish with English summary).

Enander, K.-G. 2001 Skogsbrukssätt och skogspolitik 1900–1950. 
Report, No. 48, Department of Silviculture. Swedish University 
of Agricultural Sciences, Umeå, Sweden. (in Swedish).

Enander, K.-G. 2003 Skogsbrukssätt och skogspolitik 1950–2000. 
Report, No. 54, Department of Silviculture. Swedish University 
of Agricultural Sciences, Umeå, Sweden. (in Swedish).

Enander, K.-G. 2005 Ekologi, naturskydd och skogsbruk under 
Darwins århundrade. Skogshistoriska sällskapets Årsskrift. 
Skogshistoriska sällskapet, Falun, Sweden. pp. 5–53. (in Swedish).

Enander, K.-G. 2007 Skogsbruk på samhällets villkor–skogsskötsel 
och politik under 150 år. Swedish University of Agricultural Sci-
ences, Department of forest ecology and management, report 1.  
Umeå. (in Swedish.).

Eriksson, G. 1955 Bruksdöden i Bergslagen efter år 1850 [The 
Death of Large Estates in Bergslagen after 1850]. Jernkontorets 
Bergshistoriska Skriftserie 15. (in Swedish) 1–346.

Falinski, J.B. 1986 Vegetation dynamics in temperate lowland pri-
meval forest. Ecological studies in Bialowieza Forest. W. Junk., 
Dordrecht, Germany.

Forsell, H. and Axelsson, B. 1990 Sambruksformer för markan
vändningsintressen inom Vilhelmina kommun–Inventering 
Handlingsprogram [Co-management of Landuse in Vilhelmina 
Municipality – Inventory Action Plan]. Regional Board of For-
estry Mellannorrland Lantbruksnämnden, Västerbotten County, 
Vilhelmina Municipality, Vilhelmina, Sweden. (in Swedish).

Fransson, S. 1965 The borderland. Acta Phytogeogra. Suec. 50, 
167–175.

Fries, C., Johansson, O., Pettersson, B. and Simonsson, P. 1997 
Silvicultural models to maintain and restore natural stand struc-
tures in Swedish boreal forests. For. Ecol. Manage. 94, 89–103.

Grant, E. 1994 Abernethy Forest. Its People and Its Past. Arkleton 
Trust, Nethybridge.

Gustafsson, K., Angelstam, P., Eriksson, H., Hultengren, S. and 
Samuelsson, H. 2001 Framtidensskog. Rapport 8H-2001. 
Skogsstyrelsen, Jönköping, Sweden.

Hagner, M. 1998 Liberich – Liberation Thinning Combined 
with Enrichment Planting: Guide for Practical Application of 
a Management System. Working paper 113. Department of 
Silviculture, Swedish University of Agricultural Sciences, Umeå, 
Sweden.

Hagner, M. 2005a Naturkultur – Ekonomiskt skogsbruk 
kännetecknat av befriande gallring och berikande plantering. 
Mats Hagners Bokförlag, Umeå, Sweden. (in Swedish).

Hagner, S. 2005b Skog i förändring – Vägen mot ett rationellt och 
hållbart skogsbruk i Norrland ca 1940–1990. Royal Swedish 
Academy of Agriculture and Forestry. Forest and Agricultural 
messages No. 34. Royal Swedish Academy of Agriculture and 
Forestry Journal, Stockholm, Sweden.

Hagner, M. 2007 July 6 Naturkultur fördubblar nettot [Liberich 
Doubles the Net Profit]. Skogen, Stockholm. (In Swedish).

Hauhs, M. and Lange, H. 2001 Sustainability in forestry: theory 
and a historical case study. In Sustainable Forest Management. 
K. von Gadow, T. Pukkala and M. Tomé (eds). Kluwer Aca-
demic Press, Dordrecht, The Netherlands, pp. 69–98.

Holmberg, L.-E. 2005 Skogshistoria år från år 1177-2005-
Skogspolitiska beslut och andra viktiga händelser i omvärlden 
som påverkat Skogsvårdsorganisationens arbete [Forest His-
tory from Year 1177-2005-Forest Policy Decisions and Other 
Important Events in the Surrounding World that Have Affected 
the Task of the National Board of Forestry]. Report 5 2005. 
Swedish Forest Agency, Jönköping. (in Swedish).

Innes, J.L. and Hoen, H.F. 2005 The changing context of for-
estry. In Forestry and Environmental Change: Socioeconomic 
and Political Dimensions. J.L. Innes, G.M. Hickey and H.F. 
Hoen (eds). CABI Publishing, Wallingford, UK, pp. 1–14.

D
ow

nloaded from
 https://academ

ic.oup.com
/forestry/article/84/5/567/543774 by guest on 19 April 2024



FORESTRY578

Isacson, M., Lundmark, M., Mörner, C. and Orre, I. 2009 Fram träder 
Bergslagen. Nytt ljus över gammal region. Bergslagsforskning re-
port nr 3. Mälardalens University, Västerås/Eskilstuna, Sweden

Ihse, M. 1995 Swedish agricultural landscapes - Patterns and 
changes during the last 50 years, studied by aerial photos. 
Landscape and Urban Planning. 31, 21–37.

Jansen, M., Judas, M. and Saborowski, J. (eds). 2002 Spatial 
Modelling in Forest Ecology and Management. Springer, Berlin, 
Germany.

Jasinski, K. and Angelstam, P. 2002 Long-term differences in the 
dynamics within a natural forest landscape – consequences for 
management. For. Ecol. Manage. 161, 1–11.

Johansson, J. 2009 Skogsstyrelsen styr över Haralds skog. 
Skogsvärden nr 2. 2009. Swedish Forest Agency, Jönköping, 
Sweden.

Kardell, L. 2004 Svenskarna och skogen – Del 2 Från baggböleri 
till naturvård [The Swedes and the Forest – Part 2 From Illegal 
Logging to Conservation]. Publication Service of Swedish Forest 
Agency, Jönköping. (in Swedish).

Karlsson, B. and Lönnstedt, L. 2006a Strategiska skogsbruksval – 
Analys av två alternativ till trakthyggesbruk med gran: Kontinu-
itetsskogsbruk med gran, självföryngrad björk och möjligheter 
till produktionshöjande åtgärder [Strategic Silvicultural Choices 
– An Analysis of Two Alternatives to Clear Felling Systems with 
Spruce: Continuous Cover Forestry with Spruce, Naturally Re-
generated Birch and Possibilities for Production Increasing 
Measures] (Working Rep. No. 609). Uppsala, Skogforsk. 
(in Swedish with English summary).

Karlsson, B. and Lönnstedt, L. 2006b Strategiska skogsbruksval – 
Konsekvenser av alternativ till trakthyggesbruk med gran [Strategic  
Silvicultural Choices – Consequences of Alternatives to Clear 
Felling Systems] (Result 1 2006). Skogforsk, Uppsala. (in Swedish 
with English summary).

Keeton, W.S. 2007 Role of managed forestlands and models 
for sustainable forest management: perspectives from North 
America. The George Wright Forum. 24, 38–53.

Kennedy, J.J., Thomas, J.W. and Glueck, P. 2001 Evolving  
forestry and rural development beliefs at midpoint and close of 
the 20th century. For. Policy Economics. 3, 81–95.

Kjellin, P. 2011 Han slipper åtal för plockhuggning. Land-Lantbruk & 
Skogsland, LRF media, Stockholm, Sweden.

Kuuluvainen, T. 2002 Natural variability of forests as a refer-
ence for restoring and managing biological diversity in boreal 
Fennoscandia. Silva Fenn. 36, 97–125.

Kuuluvainen, T. 2009 Forest management and biodiversity con-
servation based on natural ecosystem dynamics in northern 
Europe: the complexity challenge. Ambio. 38, 309–315.

Kvale, S. 1996 InterViews: An Introduction to Qualitative 
Research Interviewing. Sage publications, Thousand Oaks, CA.

Kvale, S. 2007 Doing Interviews. Sage publications, London.
Kvale, S. and Brinkman, S. 2008 InterViews: Learning the Craft of 

Qualitative Research Interviewing. Sage publications, Thousand 
Oaks, CA.

Lehman, A. 2001 Forests and their perception by the general 
public. On the analysis of a present-day cultural subject. Forstw 
Cbl. 120, 38–49.

Lindhagen, A. 1996a An approach to clarifying public preference 
about silvicultural systems: a case study concerning group selec-
tion and clear-cutting. Scand. J. For. Res. 11, 375–387.

Lindhagen, A. 1996b Forest recreation in Sweden. Four case stud-
ies using quantitative methods. Doctoral dissertation, Report 
64, Department of Forest Landscape Management, Swedish 
University of Agricultural Sciences, Uppsala, Sweden. 

Lundmark, L. 2005 Odlingsgränsen och avvittringen [The Cul-
tivation Limit and Land Detachment]. Unpublished working 
paper, Swedish Border Establishing Commission. (in Swedish).

Lundqvist, L. 1987 Implementation Steering. An Actor-Structure 
Approach. Studentlitteratur, Lund, Sweden.

Lundqvist, L., Chrimes, D., Elvfing, B., Mörling, T. and Valinger, E. 
2007 Stand development after different thinnings in two uneven-aged 
Picea abies forests in Sweden. For. Ecol. Manage. 238, 141–146.

Lähde, E. 1994 Structure and yield of all-sized and even-sized 
Scots pine-dominated stands. Ann. For. Sci. 51, 111–120.

Mason, W.L., Kerr, G., Pommerening, A., Edwards, C.,  
Hale, S.E., Ireland, D. et al. 2005 Continuous Cover Forestry 
in British Conifer Forests. Forest Research Annual Report 
and Accounts 2003–2004, pp. 38–53. The Stationery Office, 
Edinburgh, UK. 

Matthews, J. D. 1989 Silvicultural systems. Oxford University 
Press, Oxford.

Ministerial Conference on the Protection of Forests in Europe. 
1998 Resolution L1: People, Forests and Forestry – 
Enhancement of Socio-Economic Aspects of Sustainable Forest 
Management. Third Ministerial Conference on the Protection 
of Forests in Europe 2–4 June 1998, Lisbon, Portugal. MCPFE, 
Oslo, Norway. 

Ministerial Conference on the Protection of Forests in Europe. 
2003 Resolution 3: Preserving and Enhancing the Social and 
Cultural Dimensions of Sustainable Forest Management  
in Europe. Fourth ministerial conference on the protection of 
forests in Europe. 28–30 April 2003, Vienna, Austria. MCPFE, 
Oslo, Norway.

Merlo, M. and Croitoru, L. 2005 Valuing Mediterranean 
Forests: Towards Total Economic Value. CABI International, 
Wallingford.

Mikaelsson, M., Berggren, R. and Möller, L. 2006 Mervärdesskog 
Del 1 Förslag och betänkanden. SOU 2006:81. The Government 
and the Government Offices of Sweden, Stockholm. (in Swedish.).

Moss, R. 2001 Second extinction of capercaillie (Tetrao urogallus)  
in Scotland? Biol. Conserv. 101, 255–257.

Nilsson, S.G., Niklasson, M., Hedin, J., Aronsson, G., Gutowski, J.M.,  
Linder, P. et al. 2002 Densities of large living and dead trees in 
old-growth temperate and boreal forests. For. Ecol. Manage. 
161, 189–204.

Nilsson, K., Sangster, M., Gallis, C., Hartig, T., de Vries, S.,  
Seeland, K. et al. (eds) 2011 Forests, Trees and Human Health. 
New York, Dordrecht, Springer, Heidelberg and London.

Obbarius, C.L. 1845 Lärobok i skogsvetenskapen. D. Thorsell, 
Westerås, Sweden. (in Swedish).

Östlund, L. and Zackrisson, O. 2000 The history of the boreal 
forest in Sweden a multidisciplinary approach. In Methods and 
Approaches in Forest History. M. Agnoletti and S. Anderson 
(eds). CABI Publishing, Wallingford, UK, pp. 119–128.

Puettmann, K.J., Coates, K.D. and Messier, C. 2008 A Critique 
of Silviculture. Managing for Complexity. Island Press, Wash-
ington, DC

Rülcker, C., Angelstam, P. and Rosenberg, P. 1994 Ekologi I 
skoglig planering- Förslag på planeringsmodell i Särnaprojektet 

D
ow

nloaded from
 https://academ

ic.oup.com
/forestry/article/84/5/567/543774 by guest on 19 April 2024



 UNEVEN-AGED FOREST MANAGEMENT IN BOREAL SWEDEN 579

med naturlandskapet som förebild [Ecology in forestry plan-
ning - Suggestions of a planning design for the Särna project with 
the natural landscape as a model] (Result 8 1994). Skogforsk, 
Uppsala, Sweden. (in Swedish).

Ryen, A. 2004 Kvalitativ intervju – Från vetenskapsteori till 
fältstudier [The Qualitative Interview – From Scientific Theory to 
Fieldstudies]. Liber Förlag, Stockholm, pp. 119–128. (in Swedish).

Sabatier, P.A. 1986 Top-down and bottom-up approaches to 
implementation research: a critical analysis and suggested  
synthesis. J. Public Policy. 6, 21–48.

Saltzman, K., Head, L. and Stenseke, M. 2011 Do cows belong 
in nature? The cultural basis of agriculture in Sweden and  
Australia. J. Rural Stud. 27, 54–62.

Sastamoinen, O. 2005 Multiple ethics for multidimensional  
sustainability on forestry? Silva Carelica. 49, 37–53.

Selander, S. 1955 Det levande landskapet i Sverige [The Living 
Landscape in Sweden]. Albert Bonnier’s, Stockholm. (in Swedish).

Shorohova, E., Kuuluvainen, T., Kangur, A. and Kalev Jõgiste, K.  
2009 Natural stand structures, disturbance regimes and 
successional dynamics in the Eurasian boreal forests: a review 
with special reference to Russian studies. Ann. For. Sci. 66, 201.

Siiskonen, H. 2007 The conflict between traditional and scientific 
forest management in 20th century Finland. For. Ecol. Manage. 
249, 125–133.

Steven, M.M. and Carlisle, A. 1959 The Native Pinewoods of 
Scotland. Oliver and Boyd, Edinburgh.

Stokland, J.N. 2001 The coarse woody debris profile: an archive 
of recent forest history and an important biodiversity indicator. 
Ecol. Bull. 49, 71–83.

Statens Offentliga Utredningar. 1993 En ny skogspolitik. Jord-
bruksutskottets betänkande 1992/93:JOU15. The riksdag of 
Sweden, Stockholm, Sweden.

Summers, R.W., Mavor, R.A., MacLennan, A.M. and Rebecca, 
G.W. 1999 The structure of ancient native pinewoods and other 
woodlands in the Highlands of Scotland. For. Ecol. Manage. 
119, 231–245.

Svensson, E. 2009 Consuming nature-producing heritage: aspects 
on conservation, economical growth and community partici-
pation in a forested, sparsely populated area in Sweden. Inter-
national Journal of Heritage Studies. 15, 540–559.

Tahvonen, O. 2009 Optimal choice between even- and uneven-
aged forestry. Nat. Resour. Model. 22, 289–321.

Tahvonen, O., Pukkala, T., Laiho, O., Lähde, E. and Niinimäki, S. 
2010 Optimal management of even- and uneven-aged Norway 
spruce stands. For. Ecol. Manage. 260, 106–115.

Torlopova, N.V. and Il’chukov, S.V. 2004 Monitoring of pine 
forests in the Komi Republic. Russ. J. Ecol. 35, 409–412.

Utterström, G. (red.) 1979 SCA 50 år. Studier kring ett storföretag 
och dess föregångare. SCA, Sundsvall, Sweden.

Vail, D. and Hultkrantz, L. 2000 Property rights and sustainable 
nature tourism: adaptation and mal-adaptation in Dalarna 
(Sweden) and Maine (USA). Ecol. Econ. 35, 223–242.

Van der Sluis, T., Degteva, S.V. and Pedroli, G.B.M. 2003 The 
Pechora River (Russia): Reference System for Northwest Euro-
pean Rivers? International conference ‘Towards natural flood 
reduction strategies’, Warsaw, 6–13 September 2003. The 
Ecoflood research project, Institute for land reclamation and 
grassland farming (IMUZ). Deparatment of nature protection 
in rural areas, Raszyn, Poland.

Veltheim, T. 2006 Skogen och ekosystemansatsen i Sverige [The 
Forest and the Ecosystem Approach in Sweden]. Report 17 
2006. Jönköping: National Board of Forestry. (in Swedish).

Wallmo, U. 1897 Rationell skogsafverkning. Praktiska råd till såväl 
större som mindre enskilde skogsägare, samt svar på en fråga för 
dagen [Rational Forest Fellings. Practical Advice to Large as Well 
as Small Private Forest Owners and an Answer to a Question of 
This Day]. Länstidningens tryckeri, Örebro, Sweden. (in Swedish).

Welander, P.O. 1938 Jämnåriga eller olikåldriga beståndsformer 
[Even-Aged or Uneven-Aged Forest Stands. NST Bilaga till 
HIII. (in Swedish).

Welinder, S., Pedersen, A.P. and Widgren, M. 2004 Jordbrukets 
första femtusen år [The First Fivethousand Years of Agricul-
ture]. Natur & kultur, Stockholm. (in Swedish).

Wieslander, G. 1936 The shortage of forest in Sweden during 
the 17th and 18th centuries. Sveriges Skogsvårdsförbunds 
Tidskrift. 34, 593–633.

Wik, H. 1962 Västernorrland. Ett sekel 1862–1962. Västernorrland 
Läns Landsting. Kungliga boktryckeriet P. A. Nordstedt & 
Söner, Stockholm.

Wulder, M.A., Campbell, C., White, J.C., Flannigan, M. and 
Campbell, I.D. 2007 National circumstances in the international 
circumboreal community. Forestry Chronicle. 83, pp. 539–556.

Received 22 January 2011

D
ow

nloaded from
 https://academ

ic.oup.com
/forestry/article/84/5/567/543774 by guest on 19 April 2024


