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A B S T R A C T  
The underdevelopment of green spaces and their customary, unfavorable use on the 
one hand, and the lack of attention to social capital and the role of local actors in 
decision-making and participation in the planning and management of green spaces on 
the other, have led to the failure of various urban green space management programs so 
far. Therefore, the present study investigates the status of the social capital of actors 
involved in green space management in Tehran in terms of information exchange and 
participation, using the social network analysis method. Based on the results, the level 
of cohesion and social capital within the social network of local stakeholders in this 
field was estimated to be weak to moderate, and the network’s stability was assessed as 
moderate. Furthermore, according to the correlation analysis index in UCINET6 
software, a strong correlation was observed between the two networks of information 
exchange and participation among regional actors. The findings of this study can be 
used to support principled policymaking for the sustainable management of green 
spaces in Tehran and can inform planning, decision-making, and successful 
implementation in this field. In this regard, strengthening the connections related to 
information exchange and participation among actors is essential, as it can enhance 
social capital and contribute to the successful and sustainable management of urban 
green spaces.
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Table 1. Important Indicators in Social Network Analysis 

 
Indicators

 
Description of indicators

 
Density

 
Density represents the ratio of all available links to all possible links. Thus, density 

refers to the amount of links related to one node or in other words, the nodes which are 
related to the desired node.

 
Centrality

 
This index shows the power of a node based on the amount of communication it 

establishes in the network. Centrality can be raised on the location of the node, its link, 
and the extent of relationship.

 
In-degree 
centrality

 
It is the number of nodes from which an actor receives links. The high level of in-

degree indicates the person's reputation or authority.

 
Out-degree 
centrality

 
It is the number of nodes to which an actor sends links. The high degree of output 
indicates the influence of the activist, being mostly discussed in the information 



  

 

 
Indicators

 
Description of indicators

transfer network.
 

Link 
reciprocity

 
This index plays a role in determining the network stability and is obtained by 

evaluating the interactions among activists.

Transitivity

 
This index is obtained by sharing links between three individuals, one of whom acts as 
a communication bridge between the other two individuals. The more the number of 
individuals transferring the links, the higher the rate of this index. As a result, there is 

stability and permanence of relationships among activists.

 
Network size

 

 
It indicates the number of links in a network of relationships. The higher the number of 

links, the higher the density in the network of relationships.

 

Table 2. Social Network Analysis Indicators of Actors in Sustainable Green Space Management in Tehran 
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Information 
exchange

121327232.742.350.658.452.855.2

 
Participation

121328045.146.553.256.960.758.4
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Table 3. Abbreviations of Active Actors in the Sustainable Management of Green Spaces in Tehran 

 
Actors

 
Number of 

interviewees

 
Interview duration 

(minutes)

 
Abbreviation of 

activists
 

Governorate
560GO 

 335ISC 



Actors
Number of 

interviewees
Interview duration 

(minutes)
Abbreviation of 

activists
Islamic Council of Tehran

Municipalities of 22 districts of Tehran
2235MUN 1-22

Organization of parks and green spaces
1045POR

Green space contracting companies
460COM

Environmental Protection Organization
340EPO

Agricultural Jihad organization of the 
province

530AGR

Organization of agricultural engineering 
and natural resources

155OAE

Non-governmental organizations
335NGO

University of Environment and 
Agriculture

730UNI

People-centered institutions and popular 
participation

555PPL

Councils of 22 districts of Tehran
730CUN 1-22

.
Figure 1. Information Exchange Network of Actors in Sustainable Green Space Management in Tehran



Figure 2. Network of Sustainable Green Space Management Activists’ Participation in Tehran



  

 

     

        

       

   

       

 
 

 
Table 4. In-Degree, Out-Degree, and Betweenness Centrality in the Information Exchange Network of 

Actors in Sustainable Green Space Management in Tehran 

 
Actors

 
In-Degree

 
Out-Degree

 
Betweenness 

Centrality
 

Governorate
45327.6

 
Islamic council of tehran 

48287.2

 
Municipalities of 22 districts of Tehran 

39457.9

Organization of parks and green spaces 
41447.4

Green space contracting companies 
24102.3

Environmental protection organization 
24113.4

 
Agricultural Jihad organization of the 

province 
17102.1

 
Organization of agricultural 

engineering and natural resources 
11101.7 

 
Non-governmental organizations 

26203.9

 
University of environment and 

agriculture 
11111.4

 
People-centered institutions and 

popular participation 
28113.8

 
Councils of 22 districts of Tehran 

40115.6
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Table 5. In-Degree, Out-Degree, and Betweenness Centrality in the Participation Network of Actors in 
Sustainable Green Space Management in Tehran 

 
Actors

 
In-Degree

 
Out-Degree

 
Betweenness 

Centrality
 

Governorate
43377.9 

 
Islamic council of Tehran 

45307.3 

 
Municipalities of 22 districts of Tehran 

55429.2 

Organization of parks and green spaces 
42408.1 

Green space contracting companies 
31154.1 

Environmental protection organization 
30164.0 

 
Agricultural Jihad organization of the 

province 
1491.9 

 
Organization of agricultural engineering and 

natural resources 
15112.4 

 
Non-governmental organizations 

30255.3 

 
University of environment and agriculture 

17132.9 

 32194.9 



  

 

 
Actors

 
In-Degree

 
Out-Degree

 
Betweenness 

Centrality
People-centered institutions and popular 

participation 
 
Councils of 22 districts of Tehran 

40205.9
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