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Introduction

As society changes, so do societal demands on for-
ests. Where once forests primarily served as sources 
of wood in the past, improving knowledge on eco-
logical processes has led to the insight that forests 
also serve other direct and indirect functions. Ero-
sion control and protection from avalanches are 
two examples. The idea of nature conservation, 
focused on the intrinsic value of nature, started to 
gain prominence in the nineteenth century, and by 
the twentieth century, the social value and the rec-
reational function of forests were added to the list. 
Nowadays, climate change mitigation has become 
another demand that forests must respond to.

To accommodate all these different expecta-
tions, there are two basic strategies: segregation 
and integration (see Bollman and Braunisch 2013; 
Krumm et al. 2013). The segregative approach 
identifies areas based on their primary function. A 
productive plantation may be found alongside a 
strict forest reserve and a recreational forest. The 
alternative is to unite different forest functions in 
the same forest. This so-called Integrated Forest 
Management (IFM) is becoming more popular in 
Europe as an approach to combine multiple func-
tions within the same forest area. The segregative 
approach and the IFM approach can be – and usu-
ally are to some extent – combined. 

While the effects of IFM on biodiversity are 
increasingly attracting scientific interest, the moti-
vations and opportunities for forest managers and 
forest owners to actually implement IFM form the 
keystones of the concept. In our research we tried 
to find out how and why forest managers try to 
support biodiversity in their managed forests. The 
factors that – positively or negatively – influence 
the decisions pertaining to the implementation of 
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< Fig. B 12.1. The Hallerbos forest in Belgium is a scenic 
hotspot that attracts millions of people every year. It is 
an example of how integrated forest management can 
contribute to the valorisation of a regional specialty 
while taking other forest goods and services into account 
(Photo: Pierre Kestemont).
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All across Europe, the increasing importance attributed to forest biodiversity has led to forest manage-
ment practices that try to incorporate conservation practices into forestry. This Integrated Forest Man-
agement (IFM) is a popular but heterogeneous concept that has been applied in different ways to accom-
modate various local traditions, climatic, and geographic conditions. In this chapter, we briefly present 
the findings of an extensive case study consisting of 28 practical cases in 9 European countries. The study 
was carried out to understand and map out the current and future social, technological, ecological, eco-
nomic, and political driving forces of IFM in practice. The selected case studies cover different social 
environments, ownership structures, and biogeographical regions. National experts as well as forest 
practitioners were interviewed to gain understanding of the national stance on IFM. By doing this, the 
study attempts to look past the obvious differences between the cases and to identify the main common 
factors (social, technological, economic, ecological, and political) that hamper or facilitate IFM. 
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nature conservation measures into forest manage-
ment were investigated and the results are pre-
sented in this chapter. More precisely, the following 
questions are addressed: 
1. How do forest managers and experts understand 

and practise the integration of nature conserva-
tion into forest management in different con-
texts in Europe?

2. What facilitates and what impedes the integra-
tion of nature conservation measures into forest 
management?

Research approach

Forty-two respondents from nine European coun-
tries were interviewed using an in-depth interview 
guideline with open questions and a standardised 
Likert-scale questionnaire (see Aggestam et al. 
2020). Twenty-eight interviews were conducted 
with forest managers at the operational level (see 
Maier and Winkel 2017), and fourteen interviews 
were conducted  with policy experts on forest man-
agement and conservation in the respective coun-
tries (fig. B 12.2.). The selection of cases and inter-
viewees aimed to represent the diversity of Europe’s 

forests and forest management systems (based on 
Duncker et al. 2012), using the authors’ profes-
sional network and snowball sampling via the Inte-
grate Network, an alliance of representatives of 
different European countries that promotes the 
integration of nature conservation into sustainable 
forest management at the policy, practice, and 
research levels.The interviewees were asked about 
the forest management practices in their forest dis-
trict or country, with a focus on nature conserva-
tion measures, and to give their views on the his-
tory and future of forest management in their 
region.

How do forest managers promote forest 
biodiversity?

The most common nature conservation measures 
expressed by the interviewees did not require 
active management, but rather aimed at the reten-
tion of forest structures or areas. All respondents 
reported nature conservation as being of ‘some 
importance’ in their daily job. The degree to which 
biodiversity measures were integrated, however, 
varied widely and depended on the management 

Policy expert interviews

Practitioner interviews

Fig. B 12.2. Map depicting the location of the inter-
viewed practitioners (green) and national experts (pink).
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priorities of the forest enterprise. The following 
paragraphs highlight some measures related to 
biodiversity conservation and resilience that were 
prevalent in the interviews. 

Deadwood and habitat tree retention were by 
far the most common tools to increase forest biodi-
versity. The reason behind this is presumably the 
easy implementation. Costs were perceived as rela-
tively low since they do not consist of active man-
agement interventions and carry a limited opportu-
nity cost related to the space occupied by the 
habitat tree or old tree island. There were consider-
able variations between the cases; in some forests 
rather large deadwood island are left (e.g. in Bonn, 
Germany, where some old-growth stands are com-
pletely taken out of management), whereas in 
other forests this practice is restricted to a few trees 
per hectare so as not interfere with subsequent 
replanting (e.g. in the case of Vaucluse, France). 
The increased public knowledge on the value of 
deadwood as both a habitat for saproxylic species 
and a long-term source of nutrients and water for 
living trees contributed to the popularity of this 
strategy. The only cases where deadwood reten-
tion was not implemented as a measure was one 
highly productive maritime pine monoculture in 
the Atlantic zone, where sometimes even stump 
harvesting for bioenergy production occurs. How-
ever, even in the regions where stumps are 
removed, it is a controversial practice because of 
the negative impacts on soil organic matter, biodi-
versity, and the increased likelihood of erosion.

This leads to the importance of soil protection, 
water management, and protection from natural 
hazards, which are well-known elements in sustain-
able forest management. In many Alpine and Med-
iterranean cases, erosion, rainwater run-off, and 
avalanche prevention were top priorities. Addition-
ally, the interviewees stated that water is often the 
limiting factor for tree growth in Mediterranean 

ecosystems, and fires pose a grave threat to forest 
ecosystems, which further increases the importance 
of sustainable water management. Concretely, this 
means that in many of these cases, clearcuts were 
avoided or even prohibited. Species mixtures were 
encouraged in coniferous stands as the mixed spe-
cies litter, especially including broadleaf litter, may 
enhance the soil quality in terms of water and 
nutrient absorption.

Diversity in terms of species, genetics, and 
structures was generally seen as beneficial in terms 
of maximising biodiversity, but also enhancing for-
est stability and resilience to a variety of biotic and 
abiotic threats. Specific measures included favour-
ing under-represented species, increasing the share 
of broadleaved species, and using suitable-to-site 
provenances. Also, in some cases interviewees 
viewed the introduction of non-native species and 
provenances as a positive development. 

The ‘nature conservation’ measures showed a 
remarkable overlap with measures intended to 
‘enhance the resilience of forests’. Many of the 
interviewees saw that there was a strong causal link 
between the biodiversity and resilience of forests.

Especially in Natura2000 areas designated 
under the Birds and Habitats Directives, specific 
species protection was often a management goal 
that complements ‘standard’ nature conservation 
measures. These measures tend to be very specific 
and depend on the local habitat type, ranging from 
creating puddles and ponds for certain amphibians, 
to promoting some tree species over others.

Examples
The integration of nature conservation measures in 
forest management can be witnessed in all Euro-
pean forest systems, be they public or private, urban 
or rural, big or small. However, integrating these 
measures does not make the forest a nature reserve; 
the degree to which production and conservation 

Table B 12.1. Selection matrix for the study cases.

Even-aged mgmt./
rural

Even-aged mgmt./
urban

Selection forestry/
urban

Selection forestry/
rural

Public Private Public Private Public Private Public Private
Central / Eastern Europe 2 1 4 1
Northern Europe 2 1 1 2 1
Atlantic region 1 2 1 1 1 1
Mediterranean region 1 1
Alpine region 1 1 1 1
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can be coupled varies considerably, which is exem-
plified below with a few cases from our research.
Example 1: Focus on timber production
Landes de Gascogne, France

– Atlantic region
– Private
– Rural
– Even-aged

Maritime pine (Pinus pinaster) is the ‘bread and 
butter’ of a very productive forest sector in south-
western France. Nonetheless some nature conser-
vation measures are common, mainly the retention 
of oaks (Quercus spp.) during clearcuts in order to 
comply with the PEFC certification standards, or the 
planting of broadleaved trees along forest edges 
(fig. B 12.3). The purpose of these is manifold. They 
mainly act as wind and fire breaks and help to con-
trol the spread of pests and diseases such as mari-
time pine bast scale (Matsucoccus feytaudi). In this 
sense, the nature conservation measures that are in 
place are largely – but not exclusively – aimed at 
enhancing forest resistance and resilience and also 
serve the economic interests of the enterprise.

Example 2: Focus on recreation and biodiversity
Kottenforst, Germany

– Central region
– Public
– Urban
– Selection

The Kottenforst in Germany is a typical urban forest 
that provides an array of social functions to its 
many visitors (fig. B 12.4). It is also part of the Nat-
ura 2000 network. Most of the forest is classified as 
habitat type 9160 (oak–hornbeam forests of the 
Carpinion betuli alliance) and the management 
strives to reach a favourable conservation state. 
Nature protection, for its own sake, because of 
legal requirements and to comply with the visitor 
expectations, is thus an important management 
goal. Clearcuts are re stricted to unstable stands 
(notably bark-beetle infested Norway spruce, Picea 
abies, stands), most stands contain deadwood and 
habitat trees, ponds for amphibians are promoted 
and the tree composition is being diversified. Dead-
wood and veteran trees are not restricted to certain 

Fig. B 12.3. large-scale clearcut with stump harvesting. 
Oaks (Quercus spp.) are left in the stand for PEFC (Pro- 
 gramme for the Endorsement of Forest Certification) 
certification and for increased resilience (Photo: Jakob 
Derks).

Fig. B 12.4. The slopes of the Kottenforst embracing the 
city of Bonn. Aesthetic appeal and recreational potential 
are crucial for this area (Photo: Jakob Derks).
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individuals across the forest; a few forest stands 
have been completely taken out of management.
Example 3: Focus on protection
Sankt Gallen Alps, Switzerland

– Alpine region
– Public
– Rural
– Selection

In the Swiss Alps, protection against erosion, rock-
fall, and avalanches is the most important forest 
function (fig. B 12.5). An adequate management 
system inherently entails measures that benefit 
biodiversity. They include selection cuttings aiming 
for stable trees and the retention of lying dead-
wood. The stand needs to be stable and resilient. 
Clearing the land is to be avoided at all costs to 
provide enduring protection from rockfall. Subsidy 
systems are in place to support this laborious and 
unprofitable management system.

Why do forest managers promote  
biodiversity? 

It is clear from the interviews that nature conserva-
tion measures are, to various degrees, widely inte-
grated into productive forest management across 
Europe. The reasons behind this are manifold. 
Among the many different factors that were found 
to influence decisions on IFM, we can identify 
three categories: (i) factors which positively affect 
IFM, (ii) factors which negatively affect IFM, and 
(iii) factors which can either have a positive or neg-
ative influence, depending on the local circum-
stances.

Impeding factors. 
A lack of support and incentives for ecosystem ser-
vices other than wood production, especially if the 
production targets are high, was described as 
impeding the implementation of nature conserva-
tion measures. The positive externalities of IFM for 
the larger ecosystems were perceived as being 
largely disregarded by the relevant bodies.

Scattered forest ownership was reported by 
some as a barrier to fast and widespread imple-
mentation of IFM. It was mainly public forest man-
agers that made this statement, and less so private 
forest owners. Some respondents stated that a 

diversity of ownership may also support diversity in 
forest management.

Market demands were most frequently men-
tioned as a factor that hindered the implementa-
tion of conservation measures in IFM. The majority 
of interviewees reported that the current demand 
for wood puts considerable pressure on them to 
harvest intensively. Many of the interviewed public 
foresters indicated that from their perspective 
trade-offs between production and biodiversity 
protection remain problematic. The increasing 
demand for bioenergy lowers the amount of dead-
wood and the focus of wood industries on specific 
tree species and timber size assortments means 
there is a limited incentive for forest diversification. 
Forest management was seen as being strongly 
related to wood market developments. Hence, a 
more diverse market demand would be a very pos-
itive driver of IFM.

Facilitating factors
General economic considerations were mentioned 
by a third of the respondents as a main manage-
ment target, making it the single most widely 
acknowledged forest management goal. It was the 
only management target that was voiced in every 
interview, to varying degrees. While the current 
demands from the wood markets were perceived 
as impeding IFM, several respondents stressed that 
a long-term economic profitability is the best incen-

Fig. B 12.5. The slopes above the Walensee, protecting 
the town of Weesen from avalanches and landslides 
(Photo: Rolf Ehrbar).
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tive to keep the forest healthy, diverse, and rich in 
terms of biodiversity. A healthy forest means guar-
anteeing sustained production, and a part of the 
timber revenues can be used to finance conserva-
tion measures. 

The intrinsic motivation of forest managers 
was seen as the most facilitating factor for the inte-
gration of nature conservation measures in forest 
management. Many respondents stressed their 
education, experience, knowledge, and their 
responsibility to future generations as a main 
driver. The importance of forest biodiversity was 
widely understood by all respondents. Many see 
themselves as wardens of a resource that they can 
only temporarily influence before handing it over 
to the next generation. This sense of responsibility 
greatly contributes to their willingness to imple-
ment nature conservation measures.

Forest-related legislation was viewed as a 
strong driver for the integration of nature conser-
vation measures in forest management by most of 
the interviewees, although the implementation 
was described as partly lagging behind. National 
laws were typically perceived as crucial for forest-
ers’ performance and supporting their efforts in 
implementing nature conservation measures. Euro-
pean legislation, most notably Natura2000 (the 
Birds and Habitats Directives), were seen as an 
important but sometimes also a cumbersome tool 
for the enforcement of nature protection measures.

Ambivalent factors. 
The relationships between stakeholder groups – 
foresters, conservationists, and civil society – were 
considered to be shifting and were perceived as 
being at a crossroads. The environmental sector 
(mainly nature conservation organisations) was 
regarded by the interviewed foresters as being suc-
cessful at reaching out to the broader society, while 
the communication of the forest sector was seen as 
inefficient and less effective. Foresters felt that 
they needed to put additional efforts in communi-
cating their nature conservation activities. This is 
especially true with regard to communicating with 
the urban society, whose views were seen as being 
dominated by recreational and aesthetic desires. 
IFM has a potential to increase people’s acceptance 
of forest management; the selection logging oper-
ations with an emphasis on nature conservation 
often have a lower visual impact and are more eas-
ily accepted by the public.

Public pressure from various stakeholder groups, 
but mostly voiced through media and environmen-
tal NGOs, was the most often mentioned driver for 
the integration of nature conservation measures in 
forest management. In most cases, societal expecta-
tions were seen as supporting (but also as challeng-
ing) when it comes to the integration of more 
nature conservation measures into forest manage-
ment. In many cases however, IFM was viewed as 
not sufficient by itself, and foresters reported pres-
sure to cease all logging operations for the sake of 
either recreation or nature protection. Many inter-
viewees also perceived rather contradictory public 
expectations, but they agreed that forest managers’ 
ability to respond to a variety of societal demands 
was absolutely critical.

Knowledge in society plays an important but 
ambivalent role in the attempt to merge produc-
tion and protection in managed forests. Many 
respondents indicated a growing environmental 
awareness in society, but a lack of knowledge on 
management of forests for different ecosystem ser-
vices, resulting in ‘black and white’ views, and a 
lack of understanding of the long-term perspective 
underlying the management of forests.

Technological innovations were viewed as hav-
ing the potential to improve the implementation 
of IFM mainly through more accurate and faster 
data gathering, but in some cases may inhibit the 
implementation of conservation measures. Gener-
ally, innovations in the realm of remote sensing and 
inventories were seen as positive. Heavy machinery 
used for logging operations was perceived ambiva-
lently, as it may potentially harm nature conserva-
tion goals if not used wisely, but also has the poten-
tial to limit negative impact on habitats, when 
properly applied.

Conclusion

The majority of interviewees reported feeling an 
intrinsic urge to respect the natural processes in 
their forests and to safeguard their productivity 
for the coming generations. External drivers 
added to this motivation. The long-term financial 
profitability of the forest requires long-term sta-
bility. Measures that safeguard forest resilience 
and thus the financial return in the long run tend 
to coincide with those aimed at nature conserva-
tion.
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The requirements of the wood market were 
perceived as the factor that most hinders the imple-
mentation of biodiversity into managed forests. A 
more diversified wood market is thus instrumental 
to the development of a more viable and sustaina-
ble forest sector. According to many of the respond-
ents, cascading wood use and specific value chains 
for different wood species and different wood 
qualities could lead to more varied forests without 
the need for external incentives. Policy strategies 
could aim at providing financial support and incen-
tives for non-marketable ecosystem services.

Our research shows that social drivers play an 
important role in the perception and uptake of IFM 
among forest practitioners. Two perceived general 
tendencies regarding public perception on forestry 
could be distinguished. Many of the interviewed 
foresters felt that the knowledge of forest ecosys-
tems among the public seems to be increasing, but 
at the same time that the public understanding of 
the role, aims, and effects of forest management is 
often insufficient or even in decline. Combined 
with the increasing outspokenness and the contra-
dictory demands of different stakeholder groups, 
this poses a major challenge for many forest man-
agers.

Integrated Forest Management comes in many 
shapes and forms across Europe. In regions with a 
tradition of continuous cover forestry (such as in 
the German Kottenforst example), the integration 
of nature conservation into forestry is obvious; 
however, even in very intensively managed forestry 
systems, the perceived importance of measures 
that protect soil, water, and biodiversity is also on 
the rise. The French Landes de Gascogne example 
shows that retention forestry, whether it is for cer-
tification purposes or not, has become a regular 
practice. How IFM is practised in Europe is rooted in 
different forest management traditions, and 
strongly influenced by both biogeographical and 
social circumstances. It is important to acknowl-
edge the diversity and flexibility of the implemen-
tation of the IFM concept in order to respond to 
different regional and local contexts; this can be 
seen as an opportunity. While this chapter only 
briefly touched upon three of our twenty-eight 
case studies, this book presents a multitude of 
examples from all over Europe where forest man-
agers and conservationists present in-depth infor-
mation on highly diverse forests.
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