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Abstract: Climate change, with various economic, environmental and social consequences, is one of 

the greatest challenges faced by society. Climate change governance in forestry and nature conser-

vation includes developing joint activities and collaboration among stakeholders that combine dif-

ferent interests, influences and competences at national, regional and local levels. This research aims 

to classify climate change stakeholders within the forestry and nature conservation sectors in Serbia. 

They are classified according to their interests and perceived influences. We analyze factors impact-

ing the development of different areas for the collaboration by combining stakeholder analysis and 

social network analysis. A total of 103 representatives of civil society and public sector organizations 

in forestry and nature conservation at different governance levels with expertise in climate change 

participated in the survey. The results show that most civil sector organizations are distributed in 

the ‘subject’ quadrant with lower perceived influence and are not well interconnected. Seven differ-

ent areas for the collaboration were identified, with disconnected stakeholders and limited repre-

sentation and mostly peripheral position of civil society organizations (except in the case of the area 

for the collaboration through workshop and seminars knowledge exchange). The analyzed factors 

have different positive and negative effects on the development of the different areas for the collab-

oration, with the frequency of contacts standing out as a significant factor of collaboration at the 

level of the whole collaboration network. There is a strong indication of a centralized, top-down 

approach to climate change governance in forestry and nature conservation in Serbia. Multilevel 

and horizontal stakeholder governance is needed to achieve effective implementation of strategic 

climate-change policy commitments. The most important step to achieve such a structure is the em-

powerment of local-level organizations in climate change collaboration. 

Keywords: climate change; forestry; stakeholders; classification; area of the collaboration;  

multilevel governance; Serbia 

 

1. Introduction 

Climate change is manifested worldwide by an increase in the frequency and inten-

sity of extreme events, a rise in temperature, changes in the intensity and amount of pre-

cipitation [1] and negatively affects natural resources [2,3]. In the last two decades, large-

scale forest fires occurred in Europe [4–6], accompanied by the long dry periods and in-

tense winds in the Mediterranean region [7–9]. Notable consequences of climate change 
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in Serbia are the increase in average annual temperature, reduced precipitation, occur-

rence of floods, droughts, forest fires and ice breaks [10–13], with uneven occurrence and 

distribution across the country. 

By managing risks from extreme events and disasters, the governance of climate 

change requires, among other things, “new ways of thinking about social contracts, which 

describe the balance of rights and responsibilities between different parties” [14] (p. 465). 

Because climate change affects not only natural resources, forests, and forest ecosystems 

but also “many different sectors, strategies, actors” (p. 21), there is a need for a “broad 

variety of approaches and solutions” (p. 11) in applying different forms of governance, 

policies, and programs [15] (p. 21) (p. 11). Consequently, different governance approaches 

have been developed and analyzed over time, such as multilevel governance [16–19], and 

network governance [20–22]. 

Governance in the context of collective action can be seen as a dimension of com-

monly established norms and rules intended to regulate the behavior of individuals and 

groups [23]. Although governance aims to address the issues of influence, accountability 

and voice of citizens and other actors [24], in a more traditional hierarchical relationship, 

state actors can be the “subject of control” and society actors the “object of control” [25]. 

The process of decentralization of government and the associated change in the roles of 

the civil and private sectors, including in the decision-making process [20], initiated a shift 

from executive and top-down control to more diffuse policy networks [26] reflecting the 

development of network, multilevel and collaborative governance concepts. 

A number of definitions of network governance, as stated by Jones, follow two con-

cepts—one refers to the patterns of interaction in exchange and relationships, while the 

second refers to the flow of resources [27]. The concept of network governance refers to 

interdependence as the core factor that initiates and sustains networks, the presence of 

interactions and complexity of many actors, institutional characteristics (as patterns of 

power relations, interactions) and patterns of rules [22]. 

Network governance “sought to improve coordination between government 

departments and the multifarious other organizations” [22] (p. 1246), and involves “a 

select, persistent and structured set of autonomous firms (as well as no profit agencies) 

engaged in creating products or services based on implicit and open-ended contracts to 

adapt to environmental contingencies and to coordinate and safeguard exchanges” [25] 

(p. 914). Policy networks, which are focusing on, among others, the question on which 

actors are involved in the decision-making process and their relations, are also based on 

the concepts of network governance [22]. When applying the concept of network govern-

ance, a positive influence on communication and information sharing [28] and knowledge 

exchange between different stakeholders in the network [29] was found. 

Multilevel governance emerged in the context of cohesion policy reforms and the 

analysis of the European integration process and can be seen as a “system of continuous 

negotiation among nested governments at several territorial tiers” [30], (p. 392). Tiers, in 

this particular definition mean supranational, national, regional and local authorities, em-

phasizing the increasing interdependence of governments operating at different territorial 

levels and the presence of horizontal and vertical dimensions in governance as an effect 

of the increasing interdependence between state and nonstate actors [31]. 

Multilevel governance refers to the distribution of power between different levels of 

administration (vertically), but also between different stakeholders (horizontally), includ-

ing the private and civil sectors [31]. It implies capacity development and the creation of 

different systems of collaboration with different stakeholders and the harmonization of 

their interests at all levels [32,33], as well as the creation of linkages and the exchange of 

information on natural resources between different stakeholders at different levels of gov-

ernance [34]. In order for climate change issues to be integrated into multiple sectors and 

levels of governance, interactions and linkages between institutions at different levels and 

sectors involving different stakeholders and collaboration are necessary. In relation to the 
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climate change governance strategies, mentioned levels are addressing national, regional 

and local levels [34]. 

Some of the common features of the governance approaches mentioned above are 

the involvement of various stakeholders at different levels of governance in the policy-

making process [35,36] and their collaboration, including the tendency towards less for-

mal governance approaches [37,38]. 

Climate change governance involves many systemic activities aimed at solving 

various climate change mitigation and adaptation problems, with a cross-sectoral 

approach to coordinate activities at different levels of governance [39–41]. 

Climate change governance involves various stakeholders from the public, private 

and civil sectors [15], such as state institutions and organizations (government, ministries 

and other state organizations), business organizations and enterprises, educational and 

research organizations, civil society [42] and nongovernmental organizations (NGOs) 

[15], with different competencies, interests and responsibilities [41,43–45]. The situation is 

not different in the forestry and nature conservation sector in the SEE region, namely in 

Slovenia, Croatia, Bosnia and Herzegovina and Serbia, where the following public and 

civil sector institutions and organizations have competences related to climate change at 

different levels of governance: public administration in forestry and nature conservation; 

public services; enterprises and organizations for state forest and protected area manage-

ment; educational and research organizations; and civil society organizations [45,46]. In 

all four countries mentioned above, there are only minor differences in the organizational 

structure and related climate change competencies of the institutions and organizations. 

However, they all share a common challenge, namely the need for a shift from a top-down 

to a bottom-up approach to natural resource governance [46,47]. This means that public 

sector institutions and organizations play a central role, while private and civil society 

organizations are less involved. Consequently, there is a need to improve communication 

with other institutions and organizations in climate change governance [46], and there is 

also a need for a systemic, organized collaboration and communication system between 

organizations at the national, regional and local governance levels [45]. This study can 

provide useful insights for further research on climate change governance in forestry and 

nature conservation in other countries whose economies are in transition and need to 

achieve effective implementation of international climate change policy commitments. 

Establishing stakeholder collaboration at national, regional and local governance lev-

els is also one of the essential elements to achieve national priorities in the fight against 

climate change [48], which can contribute to the creation and sharing of knowledge among 

different stakeholders [49], but also implies the sharing of responsibilities [50]. Stakehold-

ers can be defined as the groups that have an interest, or stake, in the decision-making 

process, but that have relatively few means to influence decision-making or the system 

[51] (p. 80). Actors can be defined as a “social entity, person or organization, able to act on 

or exert influence on a decision” [51] (p. 80), present “parties with a certain interest in the 

system and ability to influence it, directly or indirectly” [51] (p. 80). The difference be-

tween actors and stakeholders can also be seen through their ability to act on or exert 

influence on a decision. 

Many authors addressing natural resource management from the perspective of 

Stakeholder Analysis (SA) [52–56] and climate change mitigation and adaptation [41–43] 

emphasize the diversity of stakeholders for natural resource management and govern-

ance. Stakeholders in climate change governance include a wide range of international to 

diverse state and nonstate stakeholders, from public sector institutions and organizations 

to academia, business, NGOs and community stakeholders [57]. In addition to the central 

role of state stakeholders in climate policy, nonstate stakeholders, namely NGOs, have 

played a more prominent role in climate change in the last decade [58,59]. However, stake-

holder engagement in climate change issues differs by level of governance, with possibly 

more intense engagement of national-level stakeholders in climate change mitigation, 

while local stakeholders are more involved in adaptation [19]. 
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Given the diversity of stakeholders, there is a need to classify them through an (per-

ceived) influence and interest analysis to better characterize their role in the policy process 

and more adequately represent them in decision-making processes. Stakeholder interest 

and (perceived) influence analysis provides a clearer picture of stakeholder relationships 

[52,60–62] and opportunities to harmonize their interests [32,63] in natural resource and 

climate change governance. 

SA allows the identification and classification of stakeholders, but also the mapping 

of interactions between stakeholders in the network [52], while the study of social net-

works allows the identification of structural features of networks and different elements 

that can influence their collaboration [64,65]. 

Social Network Analysis (SNA) provides an understanding of the formal and infor-

mal networks of stakeholder collaboration in forest biodiversity conservation [61] and 

multilevel climate change governance [66]. It helps uncover knowledge and structures 

that influence local community engagement in climate change adaptation policy [67] and 

barriers to stakeholder communication and collaboration in multilevel climate change 

governance [19]. SA and SNA provide a clearer picture of the relationships and areas for 

the collaboration between different stakeholders and different factors that influence their 

relationships in the context of climate change governance. 

In relation to the above, this paper aims to classify stakeholders and analyze their 

collaboration in climate change governance in forestry and nature conservation combin-

ing SA and SNA approach to (a) identify differences in stakeholder interest and perceived 

influence in climate change governance, (b) identify and analyze areas for the collabora-

tion, and (c) determine the effect of different factors (governance level affiliation; interest 

and perceived influence in climate change governance; sector affiliation; statistical region 

affiliation; frequency of contacts; central position in the network) on the development of 

areas for the collaboration in state forests. 

To the best of our knowledge, a limited number of studies [44,56,63,68] have exam-

ined stakeholder classification and areas of collaboration in climate change governance in 

forestry and nature conservation in Serbia and other countries in Southeastern Europe. 

The results could help inform all stakeholders involved in climate change governance 

in forestry and nature conservation about the challenges of collaboration, factors influenc-

ing collaboration, and potential opportunities to improve the collaboration process in the 

future. They can also provide useful insights into the existence of connections between 

different stakeholders in forestry and conservation in climate change governance, and the 

opportunity to further share knowledge and build trust with each other. 

2. Analytical Framework 

To bring together the classification of stakeholders and analyze stakeholder collabo-

ration in climate change governance in forestry and nature conservation, we would first 

like to refer to the definition of collaboration. Collaboration can be defined as a “process 

through which parties who see different aspects of a problem can constructively explore 

their differences and search for solutions that go beyond their own limited vision on what 

is possible” [69] (p. 5). 

This chapter further briefly reviews the application of SA and SNA, including the 

rationale for combining the two approaches. 

2.1. Stakeholder Analysis (SA) 

SA was first used in political science and management and has gained prominence 

over time to be applied in other sciences [70]. 

SA refers to “an approach for understanding a system by identifying the key actors 

or stakeholders in the system and assessing their respective interests in that system” [71] 

(p. 3), while also uncovering “who these interested parties are, who has the power to in-

fluence what happens, how these parties interact, and based on this information, how they 

might be able to work more effectively together” [52] (p. 1947). 
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Because social stakeholders generally have a need to influence the behavior of others 

in order to achieve their goals [60], SA analysis provides an opportunity to gain more 

knowledge about perceived influence, which can be defined as ability to affect other stake-

holders “behaviors or beliefs by effectively controlling resources (e.g., information, ability 

to make decisions, etc.), skillfully and willfully” [72] (p. 462). By implementing SA, one 

can create knowledge about the relevant stakeholders so as to “understand their behavior, 

intentions, interrelations, agendas, interests, and the influence or resources they can bring 

to bear on the decision-making processes” [70] (p. 241). 

As for natural resource management, SA was first used in developing countries 

[73,74]. Over time, it gained importance due to the growing need to increase transparency 

and give different stakeholders a role in the decision-making process [52,53,70]. This anal-

ysis can be helpful in “investigating existing and potential collaborative relationships be-

tween stakeholders” in addressing various environmental and natural resource-related 

challenges [52] (p. 1944). 

SA can be applied with different methods and approaches to identify stakeholders, 

classify them and consider their relationships [52]. Stakeholder classification based on in-

terest and (perceived) influence matrices has been explored by several authors, such as in 

the case of stakeholder mapping for biosecurity governance [54], participatory decision-

making process in forestry [60], ecosystem service provision [55], or infrastructure plan-

ning in water management [75]. 

2.2. Social Network Analysis (SNA) 

Moreno’s work (1934) can be seen as the origin of social network analysis, where the 

points and lines represent social networks [76,77]. Further development was initiated in 

the late 1970s, using algebra to explore power and influence in banks and to study com-

munity structures [77]. Based on the work of Moreno, the formal basis of SNA is a graph 

theory [78], where in the context of SNA social stakeholders (which can be individuals, 

groups or organizations) are represented by points, and relations between them are rep-

resented by lines (ties or links). Network analysis can measure a number of parameters, 

such as the overall density of the network [79] and relative centrality, which is used as an 

indicator of influence [80]. From its early beginnings, the application of SNA can be seen 

in the field of policy networks [64], scientific collaboration [81], economics [82] among 

others. 

The social network represents a social system of relations characterized by the set of 

stakeholders and their social ties [76], where the links between stakeholders can be infor-

mation, behaviors, goods or the mediation of shared attitudes [83]. SNA, which includes 

various methods, is used to study stakeholders within their existing social ties, but also in 

analyzing the tie structure between specific stakeholders in terms of the overall network 

between all stakeholders [53,76]. Due to the diversity of stakeholders in multilevel and 

network governance, many authors have used SNA in the study of stakeholder collabo-

ration in natural resource governance [38,49,53,56,61,62,75,84,85]. 

SNA has been used in the study of collaborative relationships between different 

stakeholders and sectors at multiple levels in water management [38] in the analysis of 

agricultural community networks in terms of knowledge creation and sharing [49] in the 

study of formal and informal governance networks in terms of information sharing, social 

cohesion and shared interests in biodiversity collaboration [61], in the study of communi-

cation patterns in resource use [84], and in the mapping of bioeconomic forest research 

[85]. 

2.3. Combining SA and SNA 

The main proposition of SNA is that the primary answer to a research question lies 

in the ties between the units of observations and not within units of observation. The op-

posite is true for SA. Thus, the former abides to the relational perspective in social sciences 

and the latter to the substantial one. This dialectic also highlights the main strengths and 
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weaknesses of each of the two approaches, i.e., SNA does not adequately capture the parts 

that are intrinsic to the units of observation and SA cannot adequately capture social struc-

ture. Research related to the stakeholder analysis did not consider the influence of stake-

holders beyond the dyadic level, whereas network analysis provides means of examining 

how the relationship patterns influence organizational behavior. Thus, the use of SA pro-

vides a clear picture of the stakeholders themselves as well as the interests and perceived 

influences of the stakeholders [53]. However, this type of analysis does not contribute to 

a clear picture of the relationships, roles and connections of each stakeholder. A number 

of researchers suggested using SNA to examine stakeholder network structure and how 

the position of stakeholders could influence the organization [19,49,53,86–88]. The study 

[53] combined SA and SNA approaches and, in addition to identifying stakeholders, ex-

amined the structural elements of the network and the stakeholders’ participation and 

positions in it. Measurement of strong and weak ties, centrality, homophily and centrali-

zation led to a better understanding of which stakeholders hold central roles within the 

network. On that way, stakeholder participation in the network as well as central (or not) 

position in the network were identified. In the study of [19] measurement of homophily 

and centrality in the context of communication and collaboration on multilevel of govern-

ance in climate change, provided information on imbalance of power distribution within 

stakeholders. In the study of [49], network structure measures as density, centrality and 

betweenness, provided information on network structure and position of the stakeholders 

within, in light of further improvement in knowledge sharing. In this paper, the combina-

tion of SA and SNA approaches not only provides the opportunity to classify stakeholders 

based on interest and perceived influence in climate change governance, but also provides 

a detailed analysis of the impact of different factors (governance level; interest and per-

ceived influence in climate change governance; sector affiliation; statistical region affilia-

tion; frequency of contacts; network centrality position) in relation to the areas for the 

collaboration between different stakeholders, in forestry and nature conservation in cli-

mate change governance. 

3. Materials and Methods 

The research was conducted in the Republic of Serbia, excluding Autonomous Prov-

inces (AP), in two statistical regions: (1) Šumadija and Western Serbia and (2) Southern 

and Eastern Serbia. These statistical regions account for 39.1% of the total forest damage 

in state forests caused by natural disasters in Serbia [12]. Within the mentioned statistical 

regions, a survey is conducted in 11 forest regions (FR) where the share of damage caused 

by natural disasters (with emphasis on harmful effects of water, wind and fire) exceeds 

1% (per area). On the territory of 11 FRs, a total of 33 municipalities were selected that met 

the following criteria: (a) location of Forest Estate offices (FE) and Forest Management 

Units (FMUs); (b) reporting of state forest damage due to forest ice breakage. Because the 

three national parks (NP) are located in the territory of the selected statistical regions, the 

municipalities where the headquarters of public enterprises (PE) managing National Park 

Kopaonik, National Park Tara and National Park Đerdap are located were also selected. 

Map of the research area is presented in Figure 1. 

The research is conducted using a mixed-method approach, combining qualitative 

and quantitative research methods. 
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Figure 1. Map of the research area. 

3.1. Defining Respondents 

The study focuses on organizations as the unit of analysis, namely forestry and na-

ture conservation that have a stake in climate change issues. The territorial framework of 

the study focuses on the regional and local level of governance in 11 FRs in Serbia. The 

following organizations with climate change competencies in forestry and nature conser-

vation were selected: (1) public sector—(a) public enterprise (PE) for state forest manage-

ment “Srbijašume” (PE “Srbijašume”); (b) PE for management of protective forests of 

Vrnjačka Banja “Šume-Goč” (PE “Šume-Goč”); (c) public enterprises national parks (PE 

NPs); (d) local self-government (LS): city and municipality administration and (2) civil 

sector (NGOs), following the classification of [45]. Due to the territorial scope of the study, 

organizations at the national level of governance in forestry and nature conservation with 

climate change competencies were not selected. 

A purposive sampling method was used [89]. Information-rich and knowledgeable 

respondents about inter-organizational relationships in forestry and nature conservation 

with climate change competencies at regional and local governance levels were selected. 

These include staff with senior positions in organizations or organizational units: direc-

tors FEs and heads of FMUs; directors and deputy directors of PE NPs; heads of depart-

ments, divisions and services for environmental protection, environmental control and 

inspection; economic development consultants; independent professionals and inspectors 

of local self-government; and directors or managers of NGOs. All respondents hold high 

positions within the organizational hierarchy, which allows them to answer the questions 

from the perspective of the organization and its interest in climate change governance. 
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Representatives from the private sector of forestry and nature conservation were not 

selected because the study focuses on state forest damage caused by natural disasters. 

In contrast to state forests, information on forest damages caused by natural disasters 

is lacking for private forests. There is also a lack of official registers and detailed infor-

mation on private forest owners, including reliable information on the area of private for-

ests in all selected regions. Small and medium enterprises in forestry are only users of 

forest products and therefore not relevant for this study. 

An overview of the number and structure of respondents by sector, organization and 

statistical region is presented in Table 1. 

Table 1. Structure of the respondents by sector, organization and statistical region. 

Sector Organization 

Statistical Region 

Total 
Šumadija & Western Serbia 

Southern & Eastern Ser-

bia 

Public sector 

Public enterprise for state forest manage-

ment “Srbijašume” 
14 20 34 

Public enterprise for management of pro-

tective forests of Vrnjačka banja “Šume-

Goč” 

2 - 2 

Public enterprises national parks 5 1 6 

Local self-government 14 20 34 

Civil sector Nongovernmental organizations 10 17 27 

  45 58 103 

3.2. Data Collection 

After the initial telephone contact with the respondents and explanation of the re-

search purpose, a “face-to-face” survey was conducted with 99 respondents, while four 

respondents completed the questionnaire electronically. The total number of respondents 

was 103 and the data was collected between March 2017 and July 2019. The most extensive 

damage to forests from natural disasters occurred in 2014/2015, with no recurrence on a 

similar scale during the data collection period. 

The questionnaire consisted of six sections related to the following topics: (1) atti-

tudes towards climate change; (2) strategic and legal framework of forestry and nature 

conservation with special reference to climate change; (3) institutional framework of for-

estry and nature conservation with special reference to climate change governance com-

petencies; (4) identification of stakeholders, their interest and perceived influence on cli-

mate change governance; (5) organization of collaboration in climate change governance 

in forestry and nature conservation; (6) support measures in climate change governance. 

The questionnaire consisted of 32 questions (a combination of open and closed ques-

tions). For this paper, the responses to six questions related to stakeholder classification 

and collaboration in climate change governance were analyzed (Sections 4 and 5). 

In the fourth section, before the classification of stakeholders, respondents specified 

other organizations (stakeholders) with climate change competencies in forestry and na-

ture conservation. The following questions have been used: 

Q19: Please specify stakeholders (individuals, institutions, organizations, state enter-

prises, civil associations, NGO’s and others) performing work and/or activities or on any 

other way are achieving their interests in forestry and nature protection. 

Q20: Were any of specified stakeholders, involved in the climate change governance 

(Y/N). 

If the answer is yes, please indicated how. 
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Q21: Please indicate other stakeholders, involved in the climate change governance 

and indicate interest and (perceived) influence of all specified stakeholders. 

All respondents were provided with explanation on current interest and perceived 

influence in relation to climate change governance decision making. 

Respondents rated the interest and perceived influence on climate change govern-

ance in forestry and nature conservation of the specified organizations using a five-point 

Likert scale: (1) very low; (2) low; (3) neither low nor high; (4) high; (5) very high. 

In the fifth section, respondents were asked to indicate the existence, areas for the 

collaboration, and frequency of contacts with other stakeholders in forestry and nature 

conservation related to climate change. The following questions were used: 

Q23: Please specify with which stakeholder(s) performing work and/or activities in 

forestry and nature protection you collaborate with concerning climate change govern-

ance related issues. 

Q23(a): Please specify areas for the collaboration in climate change governance (open 

question). 

Q23(b): Please specify how often you are in contact in relation to mentioned areas of 

the collaboration. 

Respondents were provided with additional information on the definition of climate 

change governance in Section 1 of the same questionnaire. 

Respondents could add missing stakeholders to the list within Q23. The questions on 

existence and areas for the collaboration were open-ended, while the questions on fre-

quency of contact included a choice between daily, weekly, monthly, quarterly, and an-

nual frequency of contact. 

The survey took an average of 45 min to complete. 

3.3. Data Analysis 

After aggregating a list of all specified organizations (stakeholders) and the results 

of the assessment based on the respondents perceived perception, the interest and per-

ceived influence matrix was constructed, as a commonly applied method to categorize 

stakeholders within its four quadrants—“subjects”, “key players”, “crowd”, and “context 

setters” [52,80,90]. The interest and perceived influence matrix was constructed according 

to the average value of interest and perceived influence obtained from the responses of all 

respondents. The x-axis represents the value of perceived influence and the y-axis repre-

sents the value of interest. 

Stakeholders are distributed in a (two-dimensional) coordinate system in one of four 

quadrants and classified as “subjects”, “key players”, “crowd”, and “context setters” 

[52,80,90]. Stakeholders in the “subjects” and “key players” quadrant have the most inter-

est in the issues at stake or the related context, while the stakeholders in the “key players” 

quadrant have more perceived influence in supporting (or not supporting) the issues at 

stake compared to the “subjects”. The stakeholders in the “context setters” quadrant do 

not have much interest but may have sufficient perceived influence over the issues at 

stake, while the stakeholders in the “crowd” quadrant have neither the interest nor the 

perceived influence on associated context and its outcome [90]. 

In this case, the matrix of stakeholder interest and perceived influence provides the 

analyst with perception-based data from stakeholders in selected statistical regions in Ser-

bia. Therefore, the results are not necessarily transferable to other parts of Serbia and do 

not necessarily reflect the actual interest and influence of organizations on policy decision-

making in the field of climate change governance. 

Furthermore, the collaboration network ties between the respondents and other or-

ganizations in the field of climate change governance in forestry and nature conservation 

are explored through SNA. 

The MS Excel was used to process and analyze the respondents’ assessments of the 

interest and perceived influence of the specified stakeholders in the field of climate change 

governance, and to create the interest and perceived influence matrix. 
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An SNA computer program, UCINET (version 6.694), was used to analyze the area 

and frequency of contacts [91], while NetDraw was used to graphically represent the col-

laboration networks [91]. 

Multidimensional scaling analysis (MDS) is applied to assign the same position to 

the stakeholders in the multidimensional space, positioning similar stakeholders closer to 

each other. The output of the MDS analysis is used as an attribute in the graphical repre-

sentation of all collaboration networks in NetDraw. The Multiple Regression Quadratic 

Assignment Procedure (MRQAP) is applied to examine the links between stakeholders in 

forestry and nature conservation by areas of collaboration (dependent variable) and inde-

pendent variables (level of governance, value of interest and perceived influence in cli-

mate change governance, sector affiliation, statistical region affiliation, frequency of con-

tacts, centrality of position in the network) in terms of the tendency to form collaboration 

ties. All values of the variables were recoded into the binary system, as shown in Table 2. 

Table 2. Variable coding overview. 

Variable Value Code 

Frequency of contacts 
Daily and weekly 1 

Monthly, quarterly, yearly 0 

Interest in climate change governance 
Same interest value 1 

Different interest value 0 

Perceived influence on climate change governance 
Same perceived influence value 1 

Different perceived influence value 0 

National governance level 
Same level affiliation 1 

Different level affiliation 0 

Regional governance level 
Same level affiliation 1 

Different level affiliation 0 

Local governance level 
Same level affiliation 1 

Different level affiliation 0 

Statistical region 
Same region affiliation 1 

Different region affiliation 0 

Public sector 
Same sector affiliation 1 

Different sector affiliation 0 

Civil and private sector 
Same sector affiliation 1 

Different sector affiliation 0 

Central position in the network 
Yes 1 

No 0 

4. Results 

Stakeholder classification is based on an aggregated list of 27 (statistically significant) 

stakeholders from the public, civil and private sectors with climate change competencies 

in forestry and nature conservation at all levels of governance. Overview of specified 

stakeholders is provided in the Appendix (Tables A1 and A2). Stakeholders are classified 

according to their interest and perceived influence on climate change governance, as 

shown in the interest and perceived influence matrix (Figure 2). The results presented 

regarding the position of stakeholders in the interest and perceived influence matrix (Fig-

ure 2) should be viewed with caution and cannot be generalized because private sector 

representatives were not included in the dataset as the research focused on state forests. 

Organizations on the national level as presented in the Figure 2 are as follows: Min-

istry of Environmental Protection (MEP); Ministry of Agriculture, Forestry and Water 

Management—Directorate of Forests (MAFWM-DF); Ministry of Interior (MI); Ministry 

of Mining and Energy (MME); The University of Belgrade—Forestry Faculty (UB-FF); The 
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University of Belgrade—Faculty of Biology (UB-FB); Institute for Nature Conservation of 

Serbia (INCS); Institute of Forestry, Belgrade (IF). 

Organizations on the regional level are as follows: PE “NP Tara”, Bajina Bašta; PE 

“NP Đerdap”, Donji Milanovac; PE “NP Kopaonik”, Kopaonik (PE NPs); PE “Srbi-

jašume”—Forest Estates (PESS). Organizations on the local level are as follows: City ad-

ministration (CG); Municipal administration (MG); Village communities (VC); City de-

partments and municipal divisions for emergency management (DDEM); City Institutes 

for Public Health (CIPH); Primary and Secondary Schools (PSS); PE “Srbijašume”—Forest 

Management Units (PESS); Public Enterprise “Elektroprivreda Srbije” with local branches 

(PUEH); Public Water Estate “Srbijavode”, Belgrade (PWESV); Public Utility Enterprise 

for Greenery (PUEGREE); Local environmental NGOs (NGOs); Timočki klub, Knjaževac 

(NGOKNJ); Pokret gorana Srbije (NGO GOR); Mountaineering Associations (MA); Hunt-

ing associations (HA); Associations of private forest owners (APFO); Private forest owners 

(PFO). 

 

Figure 2. Matrix of stakeholders’ interest and perceived influence in climate change governance. 

Color of the circle reflect position in the quadrant (subjects—blue color; key players—pink color; 

context setters—green color; crowd—brown color). The shape of the symbol reflects the sector affil-

iation (circle—public sector; triangle—civil sector; square—private sector). 

Most stakeholders are positioned in two quadrants—“subjects” and “key players”, 

while there is only one stakeholder at the boundary between the “key players” quadrant 

and the “context creators” quadrant—the Ministry of Mining and Energy (MME). 

Stakeholders in the “subject” and “key players” quadrants have a high level of inter-

est, but there is a visible difference in their perceived influence on climate change govern-

ance. 

Overview of the stakeholders in the “key players” quadrant, is presented in the Table 

3. 
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Table 3. Stakeholders overview in the “key players” quadrant. 

Public Sector 

Group Stakeholders in the “Key Players” Quadrant 

Public administra-

tion and local self-

government: 

Ministry of Agriculture, Forestry and Water Management—Directorate of Forests (MAFWM-DF) 

Ministry of Environmental Protection (MEP) 

Ministry of Interior—Sector for emergency management (MI) 

City departments and municipal divisions for emergency management (DDEM) 

Agencies and insti-

tutes 

Institute for Nature Conservation of Serbia (INCS) 

City Institutes for Public Health (CIPH) 

Education and re-

search organizations  

The University of Belgrade—Forestry Faculty (UB-FF) 

The University of Belgrade—Faculty of Biology (UB-FB) 

PE 

PE NPs PE “NP Tara”, Bajina Bašta; PE “NP Đerdap”, Donji Milanovac; PE “NP Kopaonik”, Kopaonik; 

Other 

PEs 

PE “Elektroprivreda Srbije” branch HE “Đerdap”, Kladovo;  

branch Drinsko-Limske HE, Bajina Bašta (PEES) 

In terms of governance level, the stakeholders in the “key players” quadrant belong 

to the national level, with the exception of the PE NPs, which are located at the regional 

level, while the City Institutes of Public Health (CIPH)—namely city and municipal de-

partments and the departments and divisions of Emergency Management (DDEM)—are 

located at the local level. 

Stakeholders from the civil and private sectors are not represented in the “key play-

ers” quadrant, but in the “subjects” (lesser interests) quadrant, along with several organ-

izations from the public sector (Table 4). 

Table 4. Stakeholders overview in the “subject” quadrant. 

Public Sector 

Group Stakeholders in the “Subjects” Quadrant 

Public administration and local self-government 

Ministry of Interior—sector for emergency management (MI) 

City administration (CG) 

Departments, divisions, and services for environmental pro-

tection  

Departments, divisions, and services for environmental con-

trol and inspection 

Municipal administration (MG) 

Departments and divisions for environmental protection  

Departments, divisions, and services for environmental con-

trol and inspection 

Departments and division for economic development 

Village communities (VC) 

Education and research organizations 
Primary and Secondary Schools (PSS) 

Institute of Forestry, Belgrade (IF) 

PE 

PE for state forest management 
PE “Srbijašume”—forest estates (FE) and forest management 

units (FMU) 

Other PE’s 
PUE for Greenery (PUEGREE) 

PWE “Srbijavode” (PWES) 

Civil Sector 

Environmental NGOs 

Pokret gorana Srbije (NGO GOR) 

Local environmental NGOs (NGO) 

Timočki klub, Knjaževac (NGOKNJ) 
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Citizens associations 
Business and professional associa-

tions 
Hunting associations (HA) 

Private Sector 

Private forest owners (PFO) Associations of private forest owners (APFO) 

Physical persons  

Respondents emphasized that lack of professional staff, inadequate information 

sharing at the level of FEs and FMUs with the Ministry of Agriculture, Forestry and Water 

Management—Directorate of Forests (MAFWM-DF), as well as insufficient harmoniza-

tion of laws and lack of joint activities, are the reasons that reduce the perceived influence 

of stakeholders in climate change governance. 

However, a survey shows the interest of many organizations at the regional and local 

level to strengthen their perceived influence in climate change governance, for example 

by forming alliances or partnerships with “key players” or the “crowd”. 

One stakeholder, the public utility enterprise “Toplane” from Belgrade (PUEH), is in 

the “crowd” quadrant (low perceived influence, low interest). This particular stakeholder 

plays a role related to the use of biomass (pellets) for heating. Their potential engagement 

and collaboration with “subjects”, i.e., stakeholders at the local level, could have a positive 

impact on increasing their interest and perceived influence. 

At the border of the “context creators” quadrant is the MME. As “context creators” 

represent stakeholders who can significantly influence the governance of climate change, 

strengthening these particular stakeholders would be desirable. For example, greater col-

laboration with public, private, and civil society organizations working on renewable en-

ergy issues, implementation monitoring, and environmental remediation could positively 

influence their increasing influence and transition into the “key players” quadrant. In this 

case, their involvement in the exchange of information and activities related to climate 

change governance would be essential. 

4.1. Analysis of Collaboration Network 

All 103 respondents indicated other stakeholders with which they collaborate. Of the 

27 stakeholders reported, collaboration with City Institutes for Public Health (CIPH) and 

Private Forest Owners (PFOs) is not specified. Consequently, SNA resulted in a collabo-

ration network consisting of 128 stakeholders from the public and civil sectors from all 

governance levels (national, regional and local). The list of all stakeholders is in Tables A3 

and A4. 

The obtained results of connections between stakeholders at the level of the whole 

network range from 1 to 70, while the eigenvector centrality (measure of the overall cen-

trality of stakeholders in the network, taking into account indirect relations as well) varies 

from 0.002 to 0.22 (mean is 0.071), with a network density of 0.124. Because the network 

density result indicates the existence of fewer linked groups of stakeholders within the 

whole collaboration network, the core-periphery analysis was applied. The result of the 

core-periphery analysis shows that 40 “central” stakeholders from all three levels of gov-

ernance are maximally interconnected. Only one organization from the civil sector—NGO 

for advocacy and public policy—Standing Conference of Towns and Municipalities 

(SCTM) has a “central” position in the collaboration network. A visual representation of 

the collaboration network in climate change governance in forestry and nature conserva-

tion is shown in Figure 3. 
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Figure 3. Collaboration network in climate change governance in forestry and nature conservation. A graph is in multidi-

mensional scaling layout (MDS) as defined by UCINET. More connected organizations are displayed close to each other; 

orientation (left–right; top–bottom) is arbitrary. The shape and color of the organizational symbol reflect governance level 

(national level—circle, blue color; regional level—square, purple color; local level—triangle, orange color). The size of the 

organizational symbol and label is in proportion to the results of their tie range. Tie thickness and color are scaled accord-

ing to the frequency of contacts. The highest tie thickness in black color represents daily and weekly contact frequency, 

highest thickness in grey color represents monthly contact, whereas thin grey ties represent quartal and yearly frequency 

of contact. 

As visually presented in the Figure 3, the following organizations are standing out: 

From the national level: Ministry of Environmental protection—Sector for Environmental 

Governance (MEPENV), Institute for Nature Conservation of Serbia (INCS), Ministry of 

Interior (MI). From the regional level, those are as follows: PE “Srbijašume”—FE 

“Boranja” (FELO), PE “Srbijašume”—FE “Toplica” (FEKURS), FE “Srbijašume”—FE 

“Timočke šume” (FEBOLJ), PE “NP Tara”, Bajina Basta (PENPT). From the local level: 

Public Utility Enterprise for Greenery (PUEGRE), Primary and Secondary Schools (PSS), 

PE “Srbijašume—FE “Rasina”—FMU Ražanj (FMRAŽ), PE “Srbijašume”—FE “Timočke 

šume”—ŠU “Donji Milanovac“ (FMDMIL). 

4.2. SNA per Areas for the Collaboration 

Based on respondents’ answers regarding the areas for the collaboration in climate 

change with other stakeholders, the following networks of areas for the collaboration are 

distinguished: 

1. Remediation of forest damages from ice breaks, floods, and fires (Area 1); 

2. Workshops, seminars and expert knowledge exchange (Area 2); 

3. Tree planting, waste disposal and green space maintenance (Area 3); 

4. Project-related activities (Area 4); 

5. Climate-related data information exchange (Area 5); 

6. Information exchange with emergency management departments and divisions 

(Area 6); 

7. Information exchange concerning environmental monitoring and precaution (Area 

7). 
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An overview of the structural features per network of areas for the collaboration can 

be found in Table 5. 

Table 5. Structural characteristics of networks per areas for the collaboration. 

Areas for the Collaboration 
Degree 

Range 

Eigenvector 

Centrality Range 
Density 

Average 

Distance 

Remediation of forest damages from ice 

breaks, floods, and fires (Area 1) 
1–40 0.013–0.638  0.010 2.400 

Workshops, seminars and expert 

knowledge exchange (Area 2) 
1–70 0.001–0.472 0.035 2.520 

Tree planting, waste disposal and green 

space maintenance (Area 3) 
1–52 0.002–0.677 0.014 2.708 

Project-related activities (Area 4) 1–32 0.001–0.647 0.012 3.206 

Climate related data and information ex-

change (Area 5) 
1–47 0.003–0.404 0.032 2.524 

Information exchange with emergency de-

partment and divisions (Area 6) 
1–13 0.057–0.700 0.002 2.156 

Information exchange concerning envi-

ronmental monitoring and precaution 

(Area 7) 

1–33 0.123–0.707 0.004 1.941 

The most striking difference in the results for degree range, eigenvector centrality, 

and network density is between Area 2 and Area 6. The given results indicate a larger 

number of stakeholders and actual versus potential ties in knowledge exchange through 

workshops and seminars as opposed to collaborating through information exchange with 

emergency departments and divisions, where the number of stakeholders is limited. 

Area 5 has similar characteristics to Area 2 (except in degree range). In contrast, the 

other areas for the collaboration have lower network densities (except for Area 5, with a 

slightly higher degree range), namely actual versus possible connections. The average dis-

tance is most pronounced for Area 4, indicating that stakeholders are far from each other, 

in contrast to Area 7, where stakeholders are closer to each other. However, when com-

bined with the network density results, Area 2 is expected to have slightly better infor-

mation sharing efficiency compared to the other areas for the collaboration. 

The networks per area for the collaboration in climate change governance in forestry 

and nature conservation are visually represented in Figure 4a–g. 

  

(a) Remediation of forest damages from ice breaks, 

floods, and fires 

(b) Workshops, seminars and expert knowledge ex-

change 
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(c) Tree planting, waste disposal and green space 

maintenance 
(d) Project-related activities 

  

(e) Climate related data and information exchange 
(f) Information exchange with emergency department 

and divisions 

 

(g) Information exchange concerning environmental monitoring and precaution  

Figure 4. The networks per area for the collaboration climate change governance in forestry and nature conservation: (a) 

Remediation of forest damages from ice breaks, floods, and fires (Area 1); (b) Workshops, seminars and expert knowledge 

exchange (Area 2); (c) Tree planting, waste disposal and green space maintenance (Area 3); (d) Project related activities 

(Area 4); (e) Climate-related data and information exchange (Area 5); (f) Information exchange with emergency depart-

ments and divisions (Area 6); (g) Information exchange concerning environmental monitoring and precaution (Area 7). 

To find an answer about the connection between stakeholders and the influence of 

different factors on collaboration tendency, the MRQAP analysis of the whole collabora-

tion network and the analysis of networks per area for the collaboration are applied (Table 

6). 

The result analysis of the whole collaboration network and the result of the regres-

sion coefficient show that stakeholders tend to form collaboration ties when they are in 

more frequent contact, have a central position in the network and are in the same statisti-

cal region. However, the effect of frequency of contact is five times higher than the effect 

of statistical region, i.e., the effect of a central position in the network. There is also a ten-

dency for collaboration between stakeholders within the same sector (public or civil) but 
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not the same governance level (national, regional or local). There is no significant effect of 

the same interest and perceived influence value in climate change governance on the de-

velopment of collaborative ties between stakeholders. 

The MRQAP results per area for the collaboration in terms of frequency of contacts 

show that when carrying out activities related to tree planting, waste disposal and green 

space maintenance (Area 3), stakeholders do not need to be in frequent contact. This is not 

the case for the other areas for the collaboration. Stakeholders have a higher tendency to 

form collaborative relationships when they are in frequent contact in terms of climate re-

lated data and information exchange (Area 5). The same is true for activities such as re-

mediation of forest damages from ice breakage, floods, fire, environmental monitoring 

and preparedness activities, workshops, seminars and expert knowledge exchange (Areas 

1, 7 and 2). According to the respondents, the frequency of contacts does not affect the 

tendency of collaboration in terms of information exchange with emergency departments 

and divisions that take place at quarterly, semi-annual and even annual levels. 

Stakeholders involved in workshops, seminars and expert knowledge exchange, as 

well as climate related data and information sharing, tend to establish collaborative rela-

tionships even if they do not have the same interest in addressing climate change issues. 

This is not the case when it comes to remediation activities of forest damage from ice 

breaks, floods, and fires, as well as information exchange with emergency departments 

and divisions. 

Those stakeholders were involved in tree planting, waste disposal and green space 

maintenance activities, and project-related activities tend to form collaboration ties with 

stakeholders who have the same impact on climate change governance. 
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Table 6. Multiple regression quadratic assignment procedure (MRQAP) via double dekker semi-partialling per area for the collaboration and selected factors. 

Dependent Variables 1 

 
Collaboration Net-

work 

Remediation of For-

est Damages  

Workshops, Semi-

nars and Expert 

Knowledge Ex-

change  

Tree Planting, 

Waste Disposal and 

Green Space 

Maintenance  

Project-Related Ac-

tivities  

Climate Related 

Data and Infor-

mation Exchange  

Information Ex-

change with Emer-

gency Department 

and Divisions 5 

Information Exchange 

Concerning Environment.  

Monitoring and Precau-

tion 6 

R2 per Area for 

the Collaboration  
0.59845 0.11611 0.06570 0.05562 0.01155 0.25759 0.00472 0.05960 

 Coefficient 3 p value 4 Coefficient p value Coefficient p value Coefficient p value Coefficient p value Coefficient p value Coefficient p value Coefficient p value 

Independent Variables 2 

Intercept  0.0000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

Collaboration fre-

quency 
0.67584 0.00010 0.31404 0.00010 0.12944 0.00010 −0.04337 0.00130 0.06579 0.00070 0.47843 0.00010 0.01654 0.11409 0.23097 0.00010 

Interest value −0.00512 0.34807 0.04848 0.00520 −0.05738 0.01090 0.03126 0.08599 0.01147 0.30587 −0.08839 0.00010 0.03691 0.00770 −0.04342 0.07069 

Perceived influ-

ence value 
0.01082 0.16428 0.00449 0.43246 0.01220 0.27437 0.03729 0.01120 0.02612 0.05009 0.01168 0.23888 0.00182 0.46575 −0.03497 0.10909 

Sector affiliation 0.02619 0.01870 0.02564 0.09789 −0.00231 0.44916 0.02005 0.19118 −0.03014 0.06189 0.05911 0.00010 0.03606 0.00860 0.03209 0.10029 

Statistical region 

affiliation 
0.13481 0.00010 −0.02005 0.13289 0.10218 0.00590 0.23602 0.00010 0.02967 0.07339 −0.05709 0.00060 0.02115 0.07259 −0.04867 0.00060 

National level af-

filiation 
−0.03471 0.00020 −0.00957 0.28857 −0.01709 0.16578 −0.05233 0.00010 0.03226 0.03610 −0.01079 0.23738 −0.01563 0.05559 −0.00553 0.46245 

Regional level af-

filiation 
−0.00019 0.51665 −0.0348 0.00470 0.07204 0.00090 −0.02610 0.02730 −0.02253 0.02660 −0.03950 0.00160 −0.01590 0.04260 −0.01473 0.17848 

Local level affilia-

tion 
−0.05907 0.00170 −0.04610 0.08939 −0.02541 0.22358 −0.04411 0.13069 −0.04764 0.04350 −0.05953 0.01790 −0.04071 0.02900 −0.02217 0.30367 

Centrality of po-

sition 
0.15087 0.00010 0.02803 0.16028 0.11990 0.00010 0.02565 0.21358 0.00965 0.32487 0.00173 0.45805 −0.01706 0.18818 −0.01555 0.40706 

1 Dependent variables are collaboration network and all areas for the collaboration (Areas 1–7). 2 Independent variables are frequency of contacts, same interest value, same 

perceived influence value, same sector affiliation, same statistical region affiliation, same governance level (national, regional, local), and eigenvector results. 3 Standardized 

coefficient. 4 Significance: p < 0.05 (numbers in bold indicate statistically significant results). 5,6 Results of collaboration Area 6 and Area 7 (almost maximal centralization, 

very low network density), are supplemented with explanations based on qualitative interpretation of result. 
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Stakeholders involved in climate-related data- and information-sharing activities 

and information exchange with emergency departments and divisions tend to form col-

laboration ties with other stakeholders belonging to the same sector (public and/or civil). 

In this case, the results can be explained by civil society organizations’ marginal partici-

pation when it comes to both mentioned areas for the collaboration. 

The collaboration tendency between stakeholders from the same statistical region is 

most prominent in tree planting, waste disposal and green space maintenance activities, 

with two-times lower negative effects on workshops, seminars and expert knowledge ex-

change. Such results are not surprising for tree planting, waste disposal and green space 

maintenance activities, which are mainly based on individual initiatives and personal con-

tacts with other stakeholders from the same municipality or city. This is not the case for 

workshops, seminars and expert knowledge exchange. 

Stakeholders tend to collaborate when they are at the same national governance level, 

only in project related activities. The tendency for stakeholders to collaborate at the same 

regional governance level is visible in workshops, seminars and expert knowledge ex-

change. Complementing the results for this particular area for the collaboration with the 

results of the core-periphery analysis, 52% of the total 19 “central” stakeholders that are 

maximally interconnected are at the regional governance level (Table A5). The participa-

tion of PE NPs and various SEs in various nature awareness workshops and meetings and 

technical activities, as well as knowledge sharing, including with stakeholders from an-

other statistical region, confirm these findings. 

Belonging to a local governance level has a negative but significant effect on project-

related activities, climate related data and information sharing, and information exchange 

with emergency departments and divisions. This result also suggests that other stakehold-

ers at the national (project related activities) and regional levels of governance (and expert 

knowledge exchange and the work of emergency headquarters) are also present. 

Stakeholders involved in workshops, seminars and expert knowledge exchange tend 

to form collaboration ties with stakeholders who have a central position in the network. 

In each of the above areas for the collaboration, it is noticeable that different organi-

zations occupy a central position in the network. The prominent role of MI-SEM, namely 

city departments and municipal divisions, in the organization and implementation of pro-

tection and rescue measures is visible in collaboration Area 1 and Area 6. On the other 

hand, the Ministry of Environmental Protection (MEP), through the Sector of environmen-

tal governance, has a prominent role in project related activities (Area 4), while the envi-

ronmental monitoring and precaution sector occupies the same position in Area 7. Col-

laboration through workshops, seminars and expert knowledge exchange is concentrated 

in primary and secondary schools (PSS), as can be seen in Area 2 of collaboration. In con-

trast, collaboration related to tree planting, waste disposal, and green space maintenance 

reveals the prominent role of Public Utility Enterprise for Greenery (PUE for Greenery). 

Several organizations stand out in terms of climate-related data and information-sharing 

activities. While MAFWM-DF collaboration is focused on climate-related data and infor-

mation sharing with PE “Srbijašume”—FEs and FMUs, MEP cooperates with LS and some 

NGOs. 

The Institute for Nature Conservation Serbia (INCS) cooperates with FEs and FMUs 

as well as LS and NGOs and exchanges information on protected areas and the state of 

biodiversity. The Environmental Protection Agency cooperates mainly with LS by ex-

changing air quality data. 

However, the results from Table 5, Area 6 show that none of the analyzed factors 

significantly affect the tendency to form collaboration ties. One of the reasons for the high 

centralization of this area for the collaboration is that the responsibility for emergency 

management lies with MI-SEM, i.e., city departments and municipal divisions for emer-

gency management at the local level. Members of the mentioned departments and divi-

sions are only PEs and LS representatives, without representatives of civil and private 
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sectors. In the case of smaller municipalities, collaboration takes place on the basis of di-

rect individual contacts between members. In addition, the work of MI-SEM, even at the 

local level, is not fully recognized as a climate-change related collaboration by many re-

spondents from PEs. 

For Area 7, only the frequency of contacts has a positive effect on the tendency to 

form collaborative ties, with an effect five times higher than the negative effect of belong-

ing to the same statistical region. This suggests that organizations tend to collaborate 

when they are in frequent contact but do not belong to the same region. The results are 

not surprising given that MEP-Sector for Environmental Monitoring and Precaution or-

ganizes monthly or quarterly meetings with representatives of PE and LS, which do not 

cooperate with each other on this particular issue. 

Activities related to collaboration in climate-related data and information sharing 

(Area 5) stand out in terms of the number of factors that significantly influence the for-

mation of collaboration ties. In this case, affiliation to the national governance level, cen-

tral position in the collaboration network and equal perceived influence value in climate 

change governance do not significantly influence the tendency to collaborate, while other 

elements mostly have a negative (equal interest value in climate change governance, affil-

iation to the statistical region, affiliation to the regional and local governance level) or 

positive (same sector affiliation) effect. These results suggest that stakeholders tend to 

form collaboration ties in sharing data and information when they are from the same sec-

tor and in frequent contact. Nevertheless, they do not share the same interest in climate 

change governance, are not located in the same statistical region and do not operate at the 

same local governance level. It is important to emphasize that the effect of frequent contact 

is eight times larger than the effect of being from the same sector. 

5. Discussion 

Stakeholders in the “key players” quadrant represent important stakeholders who 

have high interest and enough influence to support (or not) certain strategies. In contrast, 

those in the “subject” quadrant have high interest but less (perceived) influence than “key 

players”. While stakeholders in the “crowd” quadrant could be potential stakeholders due 

to their low interest and (perceived) influence, stakeholders in the “context creators” 

quadrant have enough (perceived) influence in climate change governance to influence 

strategies but not enough to influence interest in participation [90]. This research shows 

that only stakeholders from the public sector are in the “key players” quadrant, predom-

inantly organizations at the national governance level. On the other hand, stakeholders in 

the “subject” quadrant are mainly from the private and civil sectors with affiliation to the 

local governance level. 

Although many stakeholders are involved in the governance of climate change in 

forestry and nature conservation in Serbia [45], research findings suggest that they are not 

fully interconnected (lower network density, high centralization index, core-periphery 

analysis results). 

These results indicate a high dependency of peripheral stakeholders in relation to the 

main (central) stakeholders. Previous research has shown that if the peripheral stakehold-

ers are excluded from the network, there is a possibility that the network will break down 

into several smaller components [92], which makes them not resistant to change [93]. Fur-

thermore, the uneven distribution of ties and differences in influence levels for climate 

change governance among stakeholders challenge the legitimacy and commitment of 

other peripheral stakeholders [94], who have a “follower” role and fewer opportunities to 

initiate and develop different activities [95]. Nevertheless, centralized networks with a 

limited number of central stakeholders can also have a positive impact when it comes to 

the efficiency of information sharing [84,95]. However, when it comes to solving complex 

problems, decentralized networks may have a better impact [84,95]. 
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There is a visible tendency towards collaboration between stakeholders from the 

public sector. However, disconnection with stakeholders from other sectors and from or-

ganizations with different competencies can affect the reduction of communication [96] 

and affect the establishment of trust and mutual support [53]. Although public sector or-

ganizations play an important role in coordinating and implementing various policies in 

natural resource management [63,97], it is necessary to incorporate and harmonize the 

contributions of various stakeholders, including the private and civil sectors, in climate 

change governance [15]. Moreover, if the tendency of collaboration among stakeholders 

at one level of governance persists, it may be an obstacle to the transition to decentralized 

governance for natural resources and climate change [19]. 

The results of the core-periphery node analysis per area for the collaboration show 

that civil society organizations are in peripheral positions, with the exception of 

knowledge exchange through workshops and seminars. This area for the collaboration 

has the greatest diversity of stakeholders from different governance levels, in favor of or-

ganizations at the regional and local governance levels. What makes this area for the col-

laboration unique are two central stakeholders from the civil sector, i.e., NGOs. The SCTM 

has the role of a facilitator in information and knowledge sharing through a partially es-

tablished system of collaboration between the MEP at the national level and local self-

government [45]. The respondents confirmed the frequent collaboration of stakeholders 

at regional (PE NP) and national (INCS) levels with local NGOs through various work-

shops organized by NGOs. In the case of collaboration between organizations at the re-

gional and local levels, the geographical proximity (belonging to the same statistical re-

gion and to the same municipality) helps to establish frequent contacts and collaboration 

between organizations [98]. The high interest of civil-sector stakeholders in climate change 

governance (based on the results of the interest and perceived influence matrix) indicates 

their understanding of knowledge enhancement through collaboration with organiza-

tions at other (regional and national) levels of governance to address climate change [19]. 

Considering that climate governance in Serbia has a traditional top-down govern-

ance approach [46,68], the involvement of stakeholders at all levels in climate change gov-

ernance in forestry and nature conservation would be necessary. 

The different structures of collaboration networks show that each network has indi-

vidual characteristics that affect their dynamics differently and can be considered essen-

tial for successful natural resource governance [84]. The research results per area for the 

collaboration show that the factors analyzed do not affect the tendency of stakeholders to 

form collaboration ties in the same way. Factors that positively influence the collaboration 

tendency for one activity neither affect the tendency to form collaboration ties for another 

activity nor have a negative effect. 

Research [99] regarding the influence of structural characteristics of social networks 

on natural resource governance shows that significant differences in the process and out-

comes of natural resource governance are expected when there are differences in network 

density, centrality, cohesion, and connectivity. Creating bonds between stakeholders with 

the same views or goals (bonding ties) has a positive effect on building mutual trust be-

tween stakeholders [100,101] and supports the process of agreement creation and conflict 

resolution [101]. However, the presence of bonding ties can also have a negative effect by 

limiting the possibility of sharing information and experiences with stakeholders outside 

their network [102,103]. On the other hand, bonding with other stakeholders or groups 

outside their network, creating so-called bridging ties, is a characteristic of networks with 

somewhat weaker ties [104]. This can have a positive impact on the exchange of 

knowledge and information between different stakeholders from different levels of gov-

ernance [99,105], contribute to the formation of social capital, and represent a positive 

“step forward” in stakeholder relations [106,107]. 

It is mentioned that “favoring one characteristic likely occurs at the expense of an-

other” [99] (p. 366), so there is a need to balance different and often opposing structural 
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features of networks, which has implications for natural resource governance, among 

other things [53,99]. 

It seems challenging to determine the nature and exact number of linkages and the 

relationship between central and peripheral stakeholders in the collaboration network 

[101]. However, strengthening the role of the civil sector, i.e., NGOs, through their net-

working and coordination activities with other public sector stakeholders can support the 

process of harmonizing their interests and collaborating at different levels of governance 

[108]. 

Trust is an essential component of social capital that lubricates collaboration [109]. 

Frequent interaction in collaboration represents an important element of trust building, 

[26,110,111]. This is also confirmed in other research related to the governance of natural 

resources [112–115]. Spending more time together and having more frequent meetings has 

a positive effect on building trust between the local community and forest service man-

agement authority [115] and between different stakeholders in relation to fisheries man-

agement [114]. 

Research has shown that stakeholders operating at lower levels of governance play 

an important role in facilitating communication and information sharing between central 

and lower levels of governance [19]. Building collaborative partnerships with NGOs [116] 

and engaging in dialog [117,118] can have a positive impact on addressing climate change 

challenges. Environmental NGOs are already involved in European forestry policy deci-

sion-making processes through multi-stakeholder dialogs [35,36]. At the national and lo-

cal level, their engagement in forestry can range from providing policy advice, to collab-

orating on policy advocacy, to assisting in the implementation of forest policy initiatives 

[119]. Perhaps the most notable change in the role and involvement of NGOs has taken 

place in the field of nature conservation, i.e., in the implementation of Natura 2000. 

Indeed, in Poland and Hungary, the Natura 2000 process led to development of in-

teractions between state stakeholders and NGOs and “strengthened the position of the 

third sector in environmental policymaking” (p. 125), creating new opportunities for NGO 

involvement and establishing coalitions with state stakeholders [120] (p. 125). Neverthe-

less, a greater involvement of NGOs in the different stages of Natura 2000 formulation 

and implementation, as well as a shift from a more peripheral to a central role, is desirable 

[56,121]. 

Establishing intermediaries that connect stakeholders from different governance lev-

els and represent a central organization in knowledge and information transfer within 

and outside the network [99] could positively influence climate change governance in for-

estry and nature conservation in Serbia. 

6. Conclusions 

In this paper, by combining SA and SNA, a clearer picture of stakeholders, areas for 

the collaboration, connectivity and stakeholder interactions in climate change governance 

in forestry and nature conservation is obtained. 

The application of SA provided information on the (perceived) influence and interest 

of the specified stakeholders in relation to climate-change governance decision making, 

as well as a distribution pattern in the interest and perceived influence matrix. Although 

the identified stakeholders of forestry and nature conservation in climate change govern-

ance are from the public, civil and private sectors and are active at all levels of governance, 

most stakeholders from the civil and private sectors are distributed in the subject quadrant 

and also occupy the peripheral position within the collaboration network. 

Each of the analyzed factors has a positive influence on the collaboration tendency to 

collaborate for at least one area for the collaboration (central position in the network, be-

longing to the same national and regional governance level), i.e., for two areas for the 

collaboration (same interest, same perceived influence, same sector affiliation and same 

statistical region) and for five areas for the collaboration (frequency of contacts). However, 

when it comes to same governance level affiliation, none of the areas for the collaboration 
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confirms the tendency of stakeholders to collaborate when they belong to the local gov-

ernance level. Although all areas for the collaboration have different structural character-

istics (network position, number and range of ties), stakeholders from all governance lev-

els are represented. The only exception is collaboration Area 3, namely tree planting, 

waste disposal and green space maintenance, without stakeholders from the regional gov-

ernance level. 

On the other hand, collaboration on consultation and the work of emergency head-

quarters, as well as collaboration on precautionary and environmental monitoring, takes 

place only between public sector stakeholders, with a more central position of local stake-

holders (when it comes to consultation activities and the work of emergency headquar-

ters), who participate directly in all activities related to emergency situations at city or 

municipal level. 

Based on the results obtained through the analysis of different factors that can influ-

ence the formation of collaborative relationships, the frequency of contacts can be high-

lighted as one of the significant factors of collaboration in climate change governance if 

we consider the whole collaborative network, which is not the case if we consider the areas 

for the collaboration. In addition, it is necessary to consider other factors when it comes 

to consultations with emergency management departments and division activities be-

cause none of the analyzed factors significantly affected collaboration. 

This research also confirms that climate change governance collaboration in forestry 

and nature conservation has a very centralized top-down approach, with limited repre-

sentation and a mostly peripheral position of civil society organizations in the collabora-

tion network. Moreover, segregated stakeholders in the network were also identified, con-

firming the emergence of individual climate change governance collaboration initiatives 

between different organizations. 

Nevertheless, a more prominent representation of civil society organizations and the 

central position of two NGOs in the activities related to education (workshops, seminars) 

and expert consultations is visible. This indicates the possibility of change because all 

stakeholders have a high interest in climate change governance. 

While the distribution of stakeholders in the perceived influence and interest matrix 

provided insight into the perceived influence of stakeholders on decision making in cli-

mate change governance, SNA analysis clarified stakeholders’ connections, their position 

within the collaborative network and various factors influencing the formation of collab-

orative relationships per analyzed area at the network level. Overall, the combination of 

SA and SNA analysis proved useful in the analysis of climate change governance in for-

estry and nature conservation in selected forest regions in Serbia, where there is still a lack 

of clarity about who the stakeholders are, areas for collaboration and the position of stake-

holders within the collaborative network, as well as factors influencing the formation of 

collaborative relationships. A similar type of research combining SA and SNA analysis 

may also be valuable to the broader research community in countries dealing with similar 

challenges. 

However, there are limiting aspects of this research, which should be taken into con-

sideration. For this research, 11 FRs were considered (out of 27 in Serbia), namely two 

statistical regions. Therefore, the organizations at the national level of governance in for-

estry and nature conservation were not considered. 

Broadening the study area, consistently expanding the organizations and selecting 

respondents from all sectors, including the private sector, can contribute to a better un-

derstanding of climate change governance collaboration in forestry and nature conserva-

tion in Serbia. SA did not cover the different interest and influence dimensions of stake-

holders; therefore, collecting more information from different aspects of climate change 

governance to answer the subjective questions related to interest and influence could con-

tribute to a better understanding of stakeholders. 
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Considering the effective implementation of climate change policy commitments in 

forestry and nature conservation in Serbia, there is a need for greater involvement of var-

ious organizations with competencies in climate change governance, especially from the 

civil and public sectors at the local governance level. Empowering local level organiza-

tions in climate change, and establishing intermediaries in knowledge and information 

transfer between public and civil sectors at different governance levels, could be one of 

the future steps needed to achieve multilevel climate change governance in forestry and 

nature conservation. 
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Appendix A 

Table A1. Specified public sector organizations in forestry and nature conservation with climate change competency over-

view. 

Abbrev. Specified Stakeholders Climate Change Competency 

PUBLIC SECTOR 

Public Administration and Local Self-Government 

MEP 

Ministry of Environmental Protection 

Sector for environmental governance 

Sector for environmental monitoring and precaution 

Sector for nature conservation and climate change 

Harmonization and/or development of strategies, policies, and 

laws for environmental protection, nature, climate change, and 

other related activities 

MAFWM-

DF 

Ministry of Agriculture, Forestry and Water Manage-

ment—Directorate of Forests 

Harmonization and/or development of forestry strategies, poli-

cies, and laws with the strategy of adaptation to climate change 

MME 
Ministry of Mining and Energy 

Sector for energy efficiency and renewable resources 

Adaptation and/or development of strategies, policies, and laws 

of energy, climate change, and the use of renewable energy re-

sources (RES) 

MI  
Ministry of Interior 

Sector for emergency management 

Organizing and implementing measures for the protection and 

rescue of people, material and cultural goods, and the environ-

ment from natural disasters 

CG 

City administration government 

Departments, divisions, and services for environ-

mental protection  

Departments, divisions, and services for environ-

mental control and inspection 

Development and preparation of local action plans for environ-

mental protection, nature conservation activities, environmental 

inspection 
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MG 

Municipal administration government 

Departments and divisions for environmental pro-

tection  

Departments, division, and services for environmen-

tal control and inspection 

Departments and division for economic develop-

ment 

Preparation and implementation of local action plans for envi-

ronmental protection, provision of control and inspection of envi-

ronmental protection 

DDEM 
City departments and municipal divisions for emer-

gency management  

Management and coordination of measures for protection and 

rescue of people, material and cultural goods and the environ-

ment from natural disasters, 

VC Village communities 
Implementation of actions and programs for environmental pro-

tection 

Public institutions and services  

 Agencies and Institutes 

INCS Institute for Nature Conservation of Serbia 

Monitoring the state of biodiversity, providing guidelines for 

sustainable management of protected areas, application of inter-

national conventions, research work 

CIPH City Institutes for Public Health 

Preparation, planning and implementation of programs for moni-

toring the state and preservation of the environment; identifica-

tion and implementation of measures in natural and other major 

disasters and emergencies; 

 Education and research organizations (faculties, schools and institutes)  

UB-FF University of Belgrade—Forestry Faculty 
Research work, education and education in forestry-related to cli-

mate change 

IF Institute of Forestry, Belgrade  
Research work in forestry, nature conservation, environment, etc. 

concerning climate change 

UB-FB University of Belgrade—Faculty of Biology  
Research, education and education in the environment and na-

ture conservation about climate change 

PSS Primary and Secondary Schools 
Education and education on environmental protection, nature 

conservation in connection with climate change 

Public Enterprises (PE) 

 PE for state forest management  

PESŠ 
PE “Srbijašume”—forest estates and forest manage-

ment units 

Sustainable forest management, research on forest management 

and the impact of climate change 

 PE National Parks (NP) 

PE NP 
PE “NP Tara”, Bajina Bašta; PE “NP Kopaonik”, 

Kopaonik; JPE “NP Đerdap”, Donji Milanovac. 

Protected area governance, the impact of climate change on pro-

tected areas 

 Other PE 

PEES 

PE “Elektroprivreda Srbije” 

branch HE “Đerdap”, Kladovo;  

branch Drinsko-Limske HE, Bajina Bašta 

Transmission and distribution of electricity, acceptance of the 

flood wave, measures to improve the efficient use of water re-

sources 

PWESV PWE “Srbijavode”, Belgrade 

Regulation of watercourses and protection against the harmful 

effects of water, implementation of flood defenses, execution of 

measures and works for protection against torrents 

PUEGRE PUE for Greenery  
Landscaping and maintenance of green public areas, landscaping 

and maintenance of the environment, waste management 

PUEH PUE for Heating  

Transmission and distribution of electricity and heat, gas, 

measures to improve the efficient use of energy resources, includ-

ing RES 
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Table A2. Specified civil and private sector organizations in forestry and nature conservation with climate change com-

petency overview. 

Abbrev. Specified Stakeholders Climate Change Competencies 

CIVIL AND PRIVATE SECTOR 

Nongovernmental Organizations and Citizens Associations  

Nongovernmental Organizations (NGO) 

 Environmental NGO 

NGOGOR 
NGO “Pokret Gorana 

Srbije”  

Afforestation, landscaping activities, educational work with youth on improving the environ-

ment and raising environmental awareness, including the issue of climate change 

NGO Local environmental NGO 
Raising public awareness on nature conservation, environmental protection about climate 

change 

NGOKNJ Timočki klub, Knjaževac 
Raising public awareness on nature conservation, environmental protection concerning cli-

mate change 

 Humanitarian NGO 

Citizens Associations  

 Business and Professional Associations  

HA Hunting Associations 

Protection and hunting of wild animals, gathering, organizing and implementing activities of 

all citizens interested in the conservation of nature, flora and fauna, as well as ecological pro-

tection of the natural environment 

MA 
Mountaineering Associa-

tions 

Sport manifestations, information exchange and awareness raise on environmental protection 

and climate change 

PRIVATE SECTOR 

APFO 
Associations of Private 

Forest Owners 

Encouraging the exchange of information and implementation of projects related to sustaina-

ble forest management, 

PFO Private Forest Owners Use of forests 

Table A3. Overview of public sector stakeholders in collaboration network per sector affiliation. 

Abbrev. Name of Institution/Organization  Abbrev. Name of Institution/Organization  

PUBLIC SECTOR  

Public Administration and Local Self-Government 

MEPENV 
Ministry of Environmental Protection—Sector for envi-

ronmental governance 

MAFWM-

DF 

Ministry of Agriculture, Forestry and Water Man-

agement—Directorate of Forests 

MEPINSP 
Ministry of Environmental Protection—Sector for envi-

ronmental monitoring and precaution 
MME Ministry of Mining and Energy 

MI 
Ministry of Interior—Sector for Emergency Manage-

ment 
MYS Ministry of Youth and Sport 

LMKV City administration Kraljevo LMKU Municipal administration Kučevo 

LMLE City administration Leskovac LMGO1  Municipal administration Golubac 

LMNIŠ City administration Niš LMGO2  Municipal administration Golubac 

LMPI City administration Pirot LMŠA Municipal administration Šabac 

LMKŠ City administration Kruševac LMVA Municipal administration Valjevo 

LMSB Municipal administration Sokobanja LMLJIG Municipal administration Ljig 

LMZA Municipal administration Zaječar LMMAJD Municipal administration Majdanpek 

LMNE Municipal administration Negotin LMBOR Municipal administration Bor 

LMDMIL1  Municipal administration Majdanpek LMAL Municipal administration Aleksinac  

LMDMIL2 Municipal administration Majdanpek LMKNJ Municipal administration Knjaževac 

LMRAŠKA Municipal administration Raška LMSVRLJ Municipal administration Svrljig 

LMPB Municipal administration Priboj LMMEROŠ Municipal administration Merošina 

LMBB Municipal administration Bajina Bašta LMKURŠ Municipal administration Kuršumlija 

LMLO Municipal administration Loznica LMRAŽ Municipal administration Ražanj 

LMKR Municipal administration Krupanj LSBOLJ Municipal administration Boljevac 

LMIV Municipal administration Ivanjica LMPR Municipal administration Prijepolje 

LMVB Municipal administration Vrnjačka Banja LMŽAG Municipal administration Žagubica 
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DDEM 
City dep. and municipal for emergency management 

divisions  
  

Public institutions and services  

Agencies and Institutes 

INCS Institute for Nature Conservation of Serbia EPA Environmental Protection Agency 

Education and research organizations (faculties, schools and institutes)  

UB-FF University of Belgrade—Forestry Faculty IF Institute of Forestry, Belgrade  

PSS Primary and Secondary Schools   

 Other institutions and services 

TO Touristic organizations of local government units 

Public Enterprises (PE) 

PE for state forest management  

PESŠ PE “Srbijašume”  

PE “Srbijašume”—Forest Estates (FE) 

FEKŠ PE “Srbijašume”—FE Rasina FEKURŠ1  PE “Srbijašume”—FE “Toplica” 

FEKURŠ2  PE “Srbijašume”—FE “Toplica” FEIV1 PE “Srbijašume”—FE “Golija” 

FENI PE “Srbijašume”—FE “Niš” FELE PE “Srbijašume”—FE “Šuma” 

FEBOLJ PE “Srbijašume”—FE “Timočke šume” FEKU PE “Srbijašume”—FE “Severni Kučaj” 

FEPR PE “Srbijašume”—FE “Prijepolje” FEPI PE “Srbijašume”—FE “Pirot”  

FELO PE “Srbijašume”—FE “Boranja” FEKV PE “Srbijašume”—FE “Stolovi” 

PE “Srbijašume”—Forest Management Units (FMU) 

FMURAŽ PE “Srbijašume”—FE “Rasina”—FMU Ražanj FMUKR PE “Srbijašume”—FE “Boranja”—FMU “Krupanj”  

FMUBOLJ 
PE “Srbijašume”—FE “Timočke šume”—FMU 

Boljevac 
FMUIV2 PE “Srbijašume”—FE “Golija”—FMU “Ivanjica”  

FMUSB PE “Srbijašume”—FE “Niš”—FMU Sokobanja FMUIV3 PE “Srbijašume”—FE “Golija”—FMU “Devići”  

FMUAL PE “Srbijašume”—FE “Niš”—FMU Aleksinac FMUPK 
PE “Srbijašume”—FE “Toplica”—FMU 

“Prokuplje”  

FMUKNJ 
PE “Srbijašume”—FE “Timočke šume”—FMU 

“Knjaževac” 
FMUKU 

PE “Srbijašume”—FE “Severni Kučaj”—FMU 

“Kučevo” 

FMUNI 
PE “Srbijašume”—FE “Niš”—FMU “Niš-Bačka Pal-

anka” 
FMUŠA PE “Srbijašume”—FE “Boranja”—FMU “Šabac”  

FMUZA 
PE “Srbijašume”—FE “Timočke šume”—FMU 

“Zaječar” 
FMUVA PE “Srbijašume”—FE “Boranja”—FMU “Valjevo”  

FMUBOR PE “Srbijašume”—FE “Timočke šume”—FMU “Bor“  FMUPI PE “Srbijašume”—FE “Pirot”—FMU “Pirot”  

FMUDMIL 
PE “Srbijašume”—FE “Timočke šume”—ŠU “Donji 

Milanovac” 
FMUMAJD 

PE “Srbijašume”—FE “Severni Kučaj”—FMU 

“Majdanpek” 

FMUPB PE “Srbijašume”—FE “Prijepolje”—ŠU “Priboj” FMUŽAG 
PE “Srbijašume”—FE “Severni Kučaj”—FMU 

“Žagubica” 

PE for management of protective forests 

PEGOČ1  
PE for management of protective forests of Vrnjačka 

Banja “Šume—Goč” 
PEGOČ2  

PE for management of protective forests of 

Vrnjačka Banja “Šume—Goč” 

PE National Parks (NP) 

PENPT1, PE “NP Tara”, Bajina Bašta PENPĐER PE “NP Đerdap”, Donji Milanovac. 

PENPT2 PE “NP Tara”, Bajina Bašta PENPT13 PE “NP Tara”, Bajina Bašta 

PENPK1 PE “NP Kopaonik”, Kopaonik PENPK2 PE “NP Kopaonik”, Kopaonik 

Other PE 

PEES 

PE “Elektroprivreda Srbije“ 

branch HE “Đerdap”, Kladovo;  

branch Drinsko-Limske HE, Bajina Bašta 

PUEGRE PUE for Greenery  

PERS PE “Putevi Srbije”, Belgrade PUEH PUE for Heating  

PWESV PWE “Srbijavode”, Belgrade   
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Table A4. Overview of civil sector stakeholders in collaboration network per sector affiliation. 

Abbrev. Name of Institution/Organization  Abbrev. Name of Institution/Organization  

CIVIL AND PRIVATE SECTOR 

Nongovernmental Organizations and Citizens Associations  

Nongovernmental Organizations (NGO)  

International NGO 

WWF World Wide Fund for Nature Adria-Serbia, Belgrade REC 
Office of Regional environmental center for Cen-

tral and Eastern Europe, Belgrade  

Environmental NGO 

NGO GOR NGO “Pokret Gorana Srbije” NGONIŠ2 NGO “Razvojni centar” 

NGONI1 NGO “Zeleni ključ”, Niš NGOSVRLJ Woman association “ETNO forum” 

NGOKNJ NGO “Timočki klub”, Knjaževac NGOKURŠ NGO “Sektor za razvoj i saradnju regiona” 

NGONI2 NGO “Protekta”, Niš NGOPK NGO “Pozitivni društveni faktor” 

NGORAŠ NGO “Zeleni putokaz”, Raška NGOPI NGO “GEA” 

NGOKV1 NGO “Bennem”, Kraljevo NGOKŠ NGO “Treehouse” 

NGOKV2 NGO “Klasična tradicija”, Kraljevo NGOPB NGO “Argument” 

NGOLE1 Youth association “Logos” NGOPR NGO “Ožalj” 

NGOLE2 Development center “Mreža” NGOMAJD NGO “Majdan-eko” 

NGOKU NGO “Entuzijasti Kučeva” NGOLJIG NGO “Seoski turizam Srbije” 

NGOGO Association “Ekopek” NGOBOR NGO “Eko-klub” 

NGOŠA NGO “Ekos” NGOZAJ Timočki youth center 

NGOVA Ecological association Gradac NGODMIL NGO “Lazarus” 

NGOLO NGO “Razvoj sela” NGOSB NGO “Sokobanjsko ekološko društvo” 

 Humanitarian NGO 

RSHC Russian Serbian Humanitarian Center   

 Organizations for Advocacy and Public Policy 

SCTM Standing Conference of Towns and Municipalities   

 Citizens Associations 

 Business and Professional Associations 

HA Hunting Associations FA Fishing Associations 

 Associations of Private Forest Owners 

  PRIVATE SECTOR 

APFO Associations of Private Forest Owners   

Table A5. Overview of the organizations affiliation to the central node for the entire network and per collaboration area. 

Collaboration Area Entire Network Area 1 Area 2 Area 3 Area 4 Area 5 Area 6 Area 7 

Governance Level Central Node Affiliation (%) 

National 30 20 18 / 24 28 25 50 

Regional 27.5 30 52 20 11 33 / / 

Local 42.5 50 30 80 65 39 75 50 
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