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Brief history and current situation of forests in
Southwest Germany
Mixed forests dominated by beech and fir  forest cover in the past

Since 2000 years: timber, coal and glass production + pasture and
arable land  overexplotation and forest conversion
19th century: Large scale forest restoration  monocultures of
coniferes (Norway spruce and Scots pine) for timber suply
 technology system focused on timber production
 Unintended effects of monocultures + challenges

Since 40 years  Shift towards multifunctional sustainable forest
management + promotion of ecosystem services
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Background and research question
Mixed forests have proven to be:
more resillient to climate change impacts
provide higher ecosystem services than monospecific forests

 but what about public perception?
Scientific
evidence

+

Stakeholder
acceptance

=

Effective decision
making in forest
management

Assessment of the public perceptions on Ecosystem services in mixed
forests compared to monospecific forests of silver fir (Abies Alba) and beech

(Fagus sylvatica) – the case study of the Black Forest region.
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Methods

Questionnaire: Development and test
of an online questionnaire

•

economic sector

•

policy makers,

•

Tourism and recreation,

•

NGOs

Survey runtime: 3 months

•

researchers

Analysis of results: descriptive
statistics, regression analysis
(Automatic Linear Modelling)

•

Students

Contact of stakeholders: by e-mail
and social media
Online survey: 17 questions in
German (www.umfrageonline.de)
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Survey design
Respondents’ social profile: gender, age, education, prefered recreational
activity

Personal preferences of respondents when comparing mixed and
monospecific forests (pleasant feeling)
descriptive statistics
Respondents’ perceptions on ecosystem services provided by
mixed versus monospecific forests of silver fir and beech
descriptive statistics and ANOVA
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Survey design:
Ecosystem services evaluated
Response options
(Likert Scale)
1.

fully agree

2.

rather agree

3.

neither agree nor
disagree

4.

rather disagree

5.

fully disagree

•
Forest ecosystem services evaluated in this study and their relation to forest resilience and to
human well-being Source: modified from MEA (2005); Carnol et al. (2014).
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don´t know

Results: Personal profiles
Age
Seniors;
7,5%

520 valid responses
62% male

Tech.
degree;
6%

Young
adults;
22,5%

Middleaged;
29%

Education level

Student;
32%

64% between 18-40

University
degree;
62%

Adults;
41%

years old

62% with an
university degree
60% from the Black

Forest region

Stakeholder groups
Tourism and
Recreation;
6,5%

NGOs;
6%
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Research;
27%

Others;
12%

Students;
18%
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Policy
makers;
5%

Foresters;
25%

Frequency of forest visit
Seldom; 6%
Weekly
; 28%

Monthly; 28%

Daily;
38%

Results: Preferred recreational activity
Preferred recreational activity (%)
Hiking
Observing plants and wildlife
Collecting mushrooms, fruits
Collecting firewood
Picknicking
Cycling
Hunting
Meditating
Horse riding
0%
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20%

40%

60%

80%

100%

Results: Pleasantness in the forest

Abundance of old trees in
mixed forests
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90%
80%
70%
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50%
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Beech
Forest

Fir Forest

Percentage of total number of
respondents

Percentage of the total number of
respondents

Pleasantness of the forest

50%
45%
40%
35%
30%
25%
20%
15%
10%
5%
0%
Yes

No difference

No

Results: Perception on the provision of ecosystem
services in mixed vs. Monospecific forests
Means of responses to Likert items
(not counting D.K. answers)

Biodiversity
Resiilience

Hunting

Timber yield
Profitability

Likert items - Ecosystem Services

Disease
resistance

Biodiversity
Resilience to climate change impacts
Disease resistance
Storm resistance
Water holding
Erosion control
Drought resistance
Tourism attraction
Plants and wildlife observation
Carbon storage
Air purification
NWFP
Recreation
Education scope
Biomass productivity
Hunting potential
Timber yield
Profitability

1,4
1,4
1,5
1,6
1,7
1,7
1,7
1,9
2,0
2,0
2,0
2,0
2,0
2,1
2,2
2,6
2,8
3,0
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

Mean of responses for each Likert item
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Conclusions
Mixed forests are generally preferred over monospecific forest.
Existing awareness that mixed forests are providing better
ecosystem services than monospecific forests of fir and beech.
Provisioning services (timber yield, profitability) were perceived to be
equally or better provided in monospecific forests.
People´s perception on ecosystem services are shaped by their
preferences and social profiles
 respondents who felt more pleasant in a mixed forests also believe that
mixed forests provide higher ecosystem services than mixed forests
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Future Scope

 Promote stakeholder´s involvement in technologyrelated decisions
Translate scientific results into forest policies:
 Stop monocultures
 Promote forest conversion into mixed forests
as an adaption strategy to climate change
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Future Scope – Effective stakeholder
involvement in TA
Qualitative assessment of motivation of stakeholders behind their
perceptions  social values and beliefs, needs, expectations
Involve all sectors of the population (experts and non-experts) 
awareness raising of non-experts
Compare results with other case studies

 Develope network of collaboration between countries
for Forestry Global TA
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Mixed and monospecific forest management
systems: Comparing two production systems
Monospecific forests

Mixed forests

 higher productivity in the short-term
(higher timber yield)

 higher provision of ecosystem services

 more resilient towards climate change
 Timber harvesting methods – cost and
time efficient
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In the long-term, more sensitive to
climate change impacts and hazards
Lower provision of ecosystem services

Need high machinery inputs (high
carbon footprint)
Income generation depends only on
one tree species
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 higher productivity in the long-term
possible (product diversification)




Timber harvesting methods are more
costly and time-consuming due to high
labour
More complex to manage (need high
ecological knowledge)

Which system is better?
How to adress the unintended effects?

Possible questions?
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Limitations
Online survey did not allow us to have higher participation
from old (age > 60 years) people
Dominated by male respondents (62%)
Future scope: doing a postal survey for the larger
population with the help of selected municipalities
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Why are provisioning services perceived as
being better in monospecific forests?
Possible perceptions of private forest owners and managers?
Mixed forests less profitable as monospecific forests with fast growing
species
no risk-aversion perspective in the long-term
Unwilling to change forest management techniques and adopt new forest
management approaches
Mechanization and management techniques are usually more simple in
monospecific forests
Cost of harvesting  cheaper in monospecific forests?
However, in the long term the economic value of mixed forests is
greater, as higher number of species translates into higher resistance towards
extreme events
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Explanatory variables for regression model
Stakeholder groups
Level of education
Resident of the Black Forest
Gender
Age
Frequency of forest visit
Forest ownership
Pleasentness
„Home-feeling“
Frequency of big and old trees
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Dependant
variables:
Likert values
(averages) of
four main
categories

Definitions
Mixed forest: a forested area with at least two predominant genus of trees,
where each genus accounts for at least 10% of the stand area.
Monospecific forest: „a forested area where the dominant tree genus
accounts for more tha 90% of the stand area“. (BMEL. The forests in Germany.
Third National Forest Inventory)
Ecosystem service: „benefits that people obtain from ecosystems and which
contribute to human well-being“ (Millenium Ecosystem Assessment, 2005)
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Background
Climate change impacts
(storms, floods, heat waves, increased temperature)

Change in forest biodiversity
and ecosystem functions

Challenge for the provision of ecosystem
services, of which human health depends on

NEED to develop adaption strategies
to increase RESILIENCE of forests against
climate change
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Methods:
Selection of relevant 6 stakeholder groups

Economic sector: forest rangers, timber industry
Tourism and recreation (hiking, mountainbiking, hunting clubs)
NGOs (environmental and social)
Governmental bodies/ policy decision makers
Researchers
Students
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Ecosystem services table
Ecosystem
services category

Abbreviation

Likert items, i.e. ecosystem services

Provisioning

Timber yield

Ensure higher timber yield

Biomass

Ensure a higher biomass productivity

Recreation

Are more suitable for recreation activities and for a
spiritual experience

Cultural

Tourism
Regulating

Pollution Control

Water retention
Supporting
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1.

fully agree

2.

rather agree

3.

neither agree nor
disagree

Are more attractive for tourism

4.

rather disagree

Contribute more to control pollution/keep the air
clean and thus to human health.

5.

fully disagree

Increase water retention capacity (ability of the soil,
to retain water)

•

Resilience to climate Have a higher resilience to climate change impacts
change impacts
- capacity of an ecosystem to return to its original
state after disturbances caused by climate change

Biodiversity
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Response options
(Likert Scale)

Have a higher biodiversity – diversity of habitat and
species of plants and animals

don´t know
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Results: factors influencing perceptions of
ecosystem services

Higher number of old and big trees in mixed forests
Higher pleasentness of mixed forests
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