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Abstract. The effective biodiversity goal achievement presupposes cross-
sectoral policy coherence and implementation across EU, national and local
levels. The goal implementation also depends on supportive behavioural
responses by forest owners and managers who have to respond to multiple policy
and socio-economic drivers forcing them to make trade-offs under uncertainty.
This research is a continuation of previous research which suggests that cross-
sectoral goal conflicts and failures to understand behavioural responses constitute
major barriers to achieving desired forest biodiversity outcomes. The results of
these survey for Bulgaria Case studies made it possible to explore behavioural
change required for achieving conservation and biodiversity goals and establish
management practices and attitudes in the field of biodiversity assessing synergies
and trade-offs between policies, targets and benefits at the biodiversity-forest-
climate-water nexus.
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1. Introduction

Biodiversity and ecosystems degradation continue at an alarming rate in
global level, especially in forest ecosystems that are harbouring 80% of terres-
trial biodiversity worldwide (Ali, 2023; Ali et al., 2024; Bratanova-Doncheva
& Gocheva, 2020; Dorado-Linan et al., 2022; Durham et al., 2014; European
Environment Agency, 2019; European Commission, 2020; Filchev et al., 2021).
However, ambitious conservation and restoration targets (Bailey et al., 2023;
Baldwin-Cantello et al., 2023; Kachova et al., 2018; Panayotov et al., 2016;
Sabatini et al., 2020; Stoev et al., 2022; Van Allen et al., 2017; Zhelev & Ane-
va, 2019; Zhiyanski, 2020) are not enough to change the current global trend.
Strong socio-ecological and policy related interdependencies exist between
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different goals relating to biodiversity, forests, climate and water, and global
biodiversity goal achievement presupposes coherent policy frameworks at the
international, national and local levels.

The effective biodiversity goal achievement presupposes cross-sectoral pol-
icy coherence and implementation across EU, national and local levels. At the
European level, measures have been taken to achieve this goal through ERA Net
project support to teams from leading scientific organizations in the field. Such
a project with the participation of teams from 7 institutions from 6 European
countries, including the University of Forestry from Bulgaria, is being devel-
oped more than two year. Project is BIOCONSENT: Decision-making Support
for Forest Biodiversity Conservation and Restoration Policy and Management
in Europe: Trade-offs and Synergies at the Forest-Biodiversity-Climate-Water
Nexus.

The project’s expectations are to support policy decision-making and man-
agement of forest diversity conservation and restoration in Europe in the form
of: 1) knowledge of potential synergies and trade-offs between different poli-
cy objectives and management practices; ii) methods for predicting the effect
of introducing alternative policies and specific behavioural responses estab-
lished at the sectoral level; iii) tools for modelling the quantitative expres-
sion of the results of implementing alternative forms of governance and iv)
recommendations for policies and good practices in policy and governance
decision-making.

The main goa of the research is to address knowledge gaps and policy needs
by developing and providing decision support that will enable the achievement
of the EU’s biodiversity targets and the SDGs and the beneficial interactions
in the forest-biodiversity-climate-water nexus. The research will generate fu-
ture support for decision-making that will support the conservation and resto-
ration of forest biodiversity, while mitigating climate change, improving wa-
ter quality, and ensuring sustainable and multifunctional use of forests. The
goal implementation, however depends on supportive behavioural responses by
forest owners and managers (Ananda, 2012; Blattert et al., 2023; Bratanova-
Doncheva & Gocheva, 2020; Dorado-Linan et al., 2022) who have to respond
to multiple policy and socio-economic drivers forcing them to make trade-offs
under uncertainty.

This research is a continuation of previous research which suggests that
cross-sectoral goal conflicts and failures to understand behavioural respons-
es constitute major barriers to achieving desired forest biodiversity outcomes
(Dragozova et al., 2015; Dragozova-Ivanova et al., 2016; Paligorov et al., 2014;
Paligorov et al., 2023a). The results of these survey for Bulgaria Case studies
made it possible to explore behavioural change required for achieving conser-
vation and biodiversity goals and establish management practices and attitudes
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in the field of biodiversity assessing synergies and trade-offs between policies,
targets and benefits at the biodiversity-forest-climate-water nexus.

2. Methodology

The methodology is aimed at mapping actors and analysing policy networks
through:

— identify key stakeholders in biodiversity conservation and restoration at
EU and national levels,

— map their policy values, preferences and resources, and

— explore their relationships and networks.

Basic Questions of research is:

What is the degree of integration between policy sectors and implementing
actors at the biodiversity-forest-climate-water nexus?

What collaboration/conflicts between sectors/actors?

Methodology include:

— social network analysis and

— qualitative interviews/quantitative surveys of actors to map relationships
between actor networks across EU and (sub-)national levels (BG).

The outcoming outputs for this research task would be:

— identified horizontal and vertical synergies and conflicts affecting deci-
sion-making, implementation and management practice;

— identified key actors, i.e. “agents of change” and “status-quo oriented ac-
tors” to be used as a bases in next stages/WP of project.

On this sense a scientific research methodology for stakeholders mapping in
Bulgaria Case studies has been developed.

3. Results and discussions

3.1. Development of scientific research methodology

Stakeholder mapping and policy network analysis at the national BG level was
carried out by developing, testing and implementing a stakeholder opinion survey.

The questionnaire was developed as a result of meetings with stakeholders.
The developed questionnaire was approved through a survey of 14 representa-
tives of the stakeholders in the research Case Study areas for Bulgaria - munic-
ipalities Teteven and Velingrad. The survey was conducted in the period from
April 26, 2023 to May 26, 2023, using the face-to-face method. The purpose of
this trial survey is to identify imperfections in the questionnaire.

The results from pilot survey and developed methodology of a survey approach
of forest land owners and managers were reported at the international conference in
RTU in 2023 (Paligorov et al., 2023b). After the results analysis of the pilot study,
the questionnaire was improved and digitized. A QR code is generated for accessing
the survey via a mobile device — Fig 1. The last version of survey was distributed to
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stakeholders in Teteven and Velingrad

In the period from July 1, 2023 to February
16, 2024, the opinions of 207 representatives of
stakeholders were received. A thorough analysis

i
R of the results was made and the main part of it is
W. the subject of the present study.

3.2. Survey results analysis

Mapping of participants and analysis of the
network of policies at the national BG level was

Figure 1. QR code is carried out through the presented developed meth-
generated for accessing odology.

The first part of the survey, containing 15 ques-
tions, aims to identify stakeholders regarding: type of ownership in forest territories,
the type of forest, the dominant tree species in them; average growth; the stock of
standing timber and the total forested area. It is clear from the results that representa-
tives of stakeholder parties with public state property from the regional and national
level strongly predominate — 82%. Logically, against this background, the representa-
tives of the interested parties are mainly managers — 51%, of which those who do not
have the authority to make decisions are larger part —37%, 36% of the representatives
in the study are participants in the forest management process, under one or another
form. The most common tree species in the forest areas are oak, beech (Fagus sil-
vatica L. and Fagus orientalis L.), Pine Silvestre and Blak Pine. These are also the
main species of production importance in Bulgaria and they are mainly distributed in
uneven-aged forests — 80%(from representatives opinion) and multi-species forests
—90%.

The next two part of the survey aim to explore current and possible future forest man-
agement practices. The results of this part of the survey are the basis for the creation of a
common European policy for the preservation and restoration of biodiversity in the condi-
tions of rapidly developing climate changes. The European forest management scenarios
developed with the help of the BIOCONSENT Project have been refined with the aim of
using them to develop policy modelling rules in the next stage of the project. The study of
behaviour, behavioural changes and their drivers is the basis for adapting the scenarios to
the conditions in Bulgaria.

This article presents only a small part of the results for the opinion of the stakeholder
parties on a total of 45 questions from this essential part of the survey is presented. The-
matically, the questions are focused on the following features:

— current and future forest management practices;

— behavioural responses to current and future challenges.

In the Table 1 are presented apart of the questions.
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Table 1. Basic questions research oriented on the current and future forest
management practices and the behavioural responses to challenges
Ne | Question
1 How important are objectives and functions (forest ecosystem goods and services)
) that you are currently manage in your forest?

5 What are the main forest management practices to meet your forest management
) objectives?
3 How important are the following (are listed in the survey) decision-making principles
| for forest management practices?
4 How important are the following political, economic, social, technological and eco-
) logical factors (are listed in the survey) for shaping forest management decisions?
Which of the following EU Forest Strategy and EU Biodiversity Strategy policy
5. | objectives (are listed in the survey) for 2030 would convince you changing forest
management practice the most?

The results of stakeholders’s opinion survey in two Case studies for Bulgaria —
municipalities Teteven and Velingrad on the first of the question (from Table 1) are
presented in Fig. 2.

H not important at all B unimportant M neutral [ important
W very important B | do not know
Timber or pulp wood production (material use) _
Fuel wood or other biomass for energy production _

Non-timber forest products (e.g., berries, mushrooms, nuts, fruits,

medicinal plants) --
rung I .

Indigenous livelhoods and businesses

Recreation (e.g., hiking, cycling, landscape view) -_

Biodiversity conservation (e.g., habitats, animal and plant species _
protection)

Water and soli protection (e.g., water fitration, soi erosion reduction, I_
shelterbelts)

Carbon sequestration in standing (old-growth) forests and soils -_
Carbon sequestration in growing forests and harvested wood products ._

from forests

Climate change adaptation (e.g., dimate resiient forest) _

Cultural, educational, emotional and spiritual values (e.qg., eco-trials, --

historical site, religious site, burial forests)

Figure 2. How important are objectives and functions (forest ecosystem goods
and services) that you are currently manage in your forest?

It is clear from the figure that the respondents consider the functions of the forest
as particularly important, such as: biodiversity; habitat protection; protection of ani-
mal and plant species and communities; protection of water and soil features; the of
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carbon capture possibilities; adaptation to climate change. These are functions with a
proven and fully realized importance by the forest managers and users, because they
estimate their importance to a degree almost equal to the assessment of the wood
production functions of the forests. In studies were done 10-15 years ago, this was
not the case (Paligorov et al., 2014; Dragozova, 2015; Dragozova-Ivanova, 2016).

The results of stakeholders’s opinion survey of the question No2 (from Table
1) are presented in Fig. 3a), Fig. 3b) and Fig. 3¢). The aim of the study is to un-
derstand the attitude of the stakeholders towards the use of different practices for
managing forest territories. The survey focused on the management practices is
presented in Table 2.

Table 2. Forest management practice — object of the survey

How do you manage forest currently or in the future:
to improve biodiversity or; to adapt management to
climate change impacts?

Forest management
practice

A) Clear felling

B) Group selection

C) Single tree selection
D) No cutting
E) No change from current management

A) Thinning from above (selects the larger trees for harvest, leaving smaller trees on site)

B) Thinning from below (selects the smaller trees for harvest, leaving the larger trees on
site)

C) Thinning from all size classes

D) No Thinning

E) No change from current management

A) Maintain current composition

B) Shift to broadleaves dominated forest

C) Shift to conifers dominated forest

D) Shift to mix species forest

E) Use of non-native tree species

F) No change from current management
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A) Planting with regular planting material

B) Planting with planting material obtained from tree breeding

C) Natural regeneration

D) Enrichment planting

E) Coppice

F) No change from current management

A) Set aside forest, with no active management

B) Increasing deadwood and microhabitats in managed forests

C) Increase diversity in tree sizes
D) None

E) No change from current management

F) Other (please specify)

A) Salvage logging with planting

B) Salvage logging with natural regeneration

C) Leaving all wood with natural regeneration on the forest area affected by disturbances

D) No post-disturbance management

E) No change from current management

F) Other (please specify)

The detailed research on the issue of using different management practices is
very interesting. From the table it can be seen that the opinion about the use of
the future tense was also studied. For the purposes of this study in Fig. 3, only the
part of the survey focused on the 2.3. Main tree species selection for regeneration
is presented. From the figure, it is striking that 32% of forest managers and users
would not undertake a change in order to preserve biodiversity or to adapt to cli-
mate change, while the rest fully maintain the current practices. However, as a good
trend we can note the preservation of the current most frequently applied manage-
ment practice — switching to mixed forests.
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. Maintain current composition -67
. Shift to broadleaves dominated forest -46
. Shift to conifers dominated forest -2
. Shift to mix species forest -90
. Use of non-native tree species -2

a)

80
® Maintain current composition

M Shift to broadleaves dominated forest 60
i Shift to conifers dominated forest
40
M Shift to mix species forest
M Use of non-native tree species 20
B No change from current management
0 — b)

100

No of respondents

W Maintain current composition

20
m Shift to broadleaves dominated forest

1 Shift to conifers dominated forest
m Shift to mix species forest 40
m Use of non-native tree species 20 I I
W No change from current management
0 |
¢

Figure 3. What are the main forest management practices (2.3. Main tree spe-
cies selection) to meet your forest management objectives? a) currently; b) in the
future to improve biodiversity; c¢) in the future to adapt management to climate
change impacts

No of respondents
(=}
(=]

To a large extent, this corresponds to the results presented in Fig. 4 and Fig.5.
The figures show a tendency and stakeholders aspiration to preserve the current
state and they demonstrate a difficult acceptance of the idea of future changes in:
policy, standards, regulations, management of economic instruments, etc. in the
area of forests, water, biodiversity and climate.
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B notimportant at all 7] unimportant I neutral I important
B veryimportant B | do not know

Financial benefits such as generating income/profit or avoiding costs I_

(“the economically rational thing to do”)

Own values and beliefs (“the right thing to do”) I_
Need to comply with applicable regulations (“the legally appropriate
thing to do”) I_

Social pressure or social appreciation (“the socially expected thing to do”) —

Professional knowledge and experience (“the thing | am taught and know I_
to do”)

Habit and tradition (“the thing | am used to do”) --

100 0 100

Figure 4. How important are the following (are listed in the survey) deci-
sion-making principles for forest management practices?
W not important at all B unimportant M neutral | important | very important

W | donot know

Expanding forest protection and restoration by protecting at least 30% of the

(forest) land in the EU by 2050, of which at least 10% should be strictly --
protected areas of high biodiversity and climate value (forest set asides)...

Better conservation and restoration management in the EU-wide network of

Natura 2000 sites (of which 50% are located in forests). _
Increase in the quantity, quality and resilience of managed forests and

protected forests in the EU-27 by biodiversity-friendly afforestation, -_
reforestation and tree planting, closer-to-nature-forest management,...

Restoration of terrestrial (forest) ecosystems, landscapes, and forest-related

water bodies degraded due to climate change impacts and/or unsustainable -_
intensive forestry practices (e.g., clear cutting, monocultures etc.)

Sustaining biodiversity and ecosystem services while ensuring sustainable forest

management.

Creating jobs, reconciling economic activities (e.g., forestry) and biodiversity

objectives, and ensuring long-term productivity and value of the natural capital.

None of this. _

100% 0% 100%

Figure 5. Which of the following EU Forest Strategy and EU Biodiversity
Strategy policy objectives (are listed in the survey) for 2030 would convince you
changing forest management practice the most?

This certain conservatism of forestry management is one of the necessary
characteristics of human resources engaged in forests management. This, to a
large extent, is the reason for the very good current state of forest resources in
Bulgaria. The “big question” is whether this approach would preserve forests,
water and biodiversity in the future, when all forecasts point to a depth of
climatic changes with strong impact on species diversity in forests and on
many other forest functions that directly affect humans and animal species,
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or would major changes in thinking, leadership and policy were needed in the
future.

4. Conclusion and future trends of research

Scientific knowledge has been accumulated on research and analysis in the last 10-15
years in the field of biological diversity and policy in the field of protection, management
and restoration of biological diversity in forests. The current changes in normative docu-
ments as of May 2024 were studied: international conventions, international agreements,
acts of the European Union (directives and decisions), laws, rules and regulations in the
field of management of biological diversity, forests and waters. As a result:

— The strategic views in the field of sustainable development and management of bi-
ological diversity, forests, water, and the environment in Bulgaria have been analysed,
based on data from the Case studies in the North-West and South-Central Development
Regions — Teteven and Velingrad municipalities;

— The opinion of 221 interested persons was studied through a questionnaire devel-
oped. The ownership of the forests and the role of the interested parties in the municipali-
ties of Velingrad and Teteven have been identified. The current and future forest manage-
ment practices are identified in terms of: the main logging system, the main scheme of
plantation villages, the selection of leading tree species, the main method of regeneration,
the main method of biodiversity enrichment, management after natural disasters;

—Behavioural responsibilities towards current and future challenges are explored in
terms of: motivation for forest management, the influence of political, economic, social,
technological and environmental factors on current and future forest management. The
degree of influence of different policies that would force stakeholders to change forest
management is analysed.

Based on the analysis, three scenarios for forest biodiversity conservation and restora-
tion policies and management are developed and tested. These will form the basis of work
during the next stage of research and project.
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