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Abstract
Capacity building and social empowerment of the villagers are preconditions for sustain-
able development. Accordingly, the objective of the current study was to evaluate the 
structural characteristics of social capital for co-management and empowerment of rural 
communities by social network analysis (SNA) as a research method. According to the 
results, the density index in all of the studied areas was increased after the implementa-
tion of the empowerment project. In addition, on average, the reciprocity index increased 
nearly 30.50% in trust and 18.31% in collaboration networks in the studied villages. Thus, 
it could be understood that social capital and empowerment in local communities are both 
required and complementary. As a result, any action aimed at building the capacity of the 
local community, increasing social capital, and promoting trust and collaboration among 
local communities will ultimately lead to maintaining and strengthening the social struc-
tures of that community. Therefore, this community develops into a region, which serves as 
the foundation for long-term rural development. These results can be administered to other 
areas of research and interference such as studies of community development, participa-
tory research, and social intervention. By exploiting these results, planners and policymak-
ers can plan to improve the empowerment of rural communities, self-reliance, and rural 
development.

Keywords Empowerment · Social capital · Rural communities · Social network indexes · 
Collective efficacy

1 Introduction

Approximately 41% of the earth’s surface is made up of dry land, which is the largest 
biological complex on earth (Zeweld et  al., 2018). Given the magnitude, frequency, and 
spatiotemporal distribution of precipitation episodes (Yuniarti et al., 2018), as well as sig-
nificant diurnal temperature swings and solar radiation intensities, these regions have been 
affected by global changing climates (Mazhar et al., 2021). This vast biome has produced 
a wide variety of ecosystems with amazing biological diversity, providing all the goods 
and services for the ecosystems needed by the various primary peoples and cultures that 
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emerged in dry places (Peng et al., 2021). The connection between the earth and human 
has developed and strengthened them for thousands of years by creating a compromise 
between water scarcity and arid lands and their livelihoods (Yazdanparast et  al., 2023). 
As a result, drylands have one of the oldest social-ecological legacies on the planet, par-
ticularly in rural regions (Hou et  al., 2020; Rienties et  al., 2015; Yuniarti et  al., 2018). 
Accordingly, a variety of ecosystem goods and services are needed to support sustainable 
life to maintain rural dryland systems in the long run (Gaur & Squires, 2018). This allows 
livelihoods improvement and development integrated in nature (Yang et al., 2018), cultural 
(Sainju et al., 2016) and social capital (Maaz et al., 2018).

The characteristics of social life that include norms, reciprocal behaviors, and social 
trust are called social capital (Pillai et  al., 2021) which facilitate mutual benefits (Ali & 
Yousuf, 2019). A system of social transactions and communications that enables individu-
als to pursue common goals mutually is called social capital. The notion of community 
capital is widely used in social sciences to measure transactions between each other and 
personal relationships (Farkas, 2021; Nelson, 2019) and promotes positive progress in soci-
ety (Lin et al., 2019). The functioning of society is influenced by a common source, i.e., 
social capital. According to Meyer (2018) and Hartlieb et al. (2020), the social capital of a 
community is a set of resources, real or virtual, which is given to a person or group through 
having a stable network of more or less regularized relationships of mutual awareness and 
cognition. To put it another way, as shown by Ramón-Hidalgo et al. (2018), “social capital 
is perceived as the characteristics of a social structure such as networks, rules, and social 
reliance that promote coordination and collaboration for mutual advantage.” Accordingly, 
social capital importance to social businesses and communities’ empowerment intentions 
has gained attention in the literature (e.g., Mandulangi, 2021; Purwati et al., 2021; Norouzi 
et  al., 2019; Ramón-Hidalgo et  al., 2018; Tebay & Mallongi, 2020). In the category of 
social development, one of the basic topics can be considered the empowerment of society 
or, in fact, the construction of society, and to move in this direction, one of the effective 
approaches is empowerment (Islam & Morgan, 2012).

Community empowerment refers to the process of enabling communities to increase 
control over their lives. “Communities” are groups of people that may or may not be spa-
tially connected, but who share common interests, concerns or identities (Alemu et  al, 
2018). These communities could be local, national or international, with specific or broad 
interests. ‘Empowerment’ refers to the process by which people gain control over the fac-
tors and decisions that shape their lives. It is the process by which they increase their assets 
and attributes and build capacities to gain access, partners, networks and/or a voice, in 
order to gain control (Mwambi et  al., 2021). “Enabling” implies that people cannot “be 
empowered” by others; they can only empower themselves by acquiring more of power’s 
different forms (Labonté & Laverack, 2008). Through acquiring an efficient understanding 
of community empowerment, the individuals will be able to recognize their own potential 
and gain confidence (Cinar & Kose, 2018). Similar to the international Cittaslow move-
ment that brings together towns that promote the slow life philosophy. The concept has 
been developed in response to the increasing pace of life and the adverse effects of glo-
balization. According to the members of Cittaslow, the organization contributes to the sus-
tainable development of their regions and to improvement of the quality of life (Pietrzyk, 
2018).

Empowerment in a local community involves the enhancement of individuals atti-
tudes, knowledge, and abilities to enable them to play an active role in their communi-
ty’s development and progress (Limatius, 2020). It also means that individuals attain 
personal growth levels that allow them to make choices based on their desires (Naughton 
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et al., 2017; Ramón-Hidalgo et al., 2018) while expanding their human right to freedom 
of action (Hirschmann, 2018). Empowerment is a gradual process that involves building 
trust and confidence, enhancing awareness, and improving skills to leverage the resources 
and potentials of the region toward achieving set goals (Mostafa, 2021). Community mem-
bers can participate in training-consulting workshops and offer self-solutions to prioritize 
their needs (Farida, 2021; Ghorbani, 2016). Sustainable development requires capacity 
building and social empowerment of the villagers (Rachmawati & Fountain, 2020) through 
increased social capital, education, and creating awareness about their significant role in 
the region’s prosperity (Rahman et al., 2021).

Community empowerment necessarily addresses the social, cultural, political, environ-
mental and economic determinants that underpin health and seeks to build partnerships 
with other sectors in finding solutions. Communication plays a vital role in ensuring com-
munity empowerment. Participatory approaches in communication that encourage discus-
sion and debate result in increased knowledge and awareness, and a higher level of critical 
thinking. Critical thinking enables communities to understand the interplay of forces oper-
ating on their lives and helps them take their own decisions.

Social capital refers to “resources embedded in social relations” (Ramón-Hidalgo et al., 
2018). It is known for its potential role in the joint management of natural resources (Man-
dulangi, 2021). Because it may reduce the expenses of working, enhance information tran-
sition, improve social movement, and encourage collaboration by shared standards, it is 
becoming increasingly popular (Naughton et al., 2017; Tian & Lin, 2016). Numerous stud-
ies (e.g., Edwards, 2019; Farida, 2021; Matsukawa & Tatsuki, 2018) have examined the 
effects of social capital, focusing on community empowerment (Crona et al., 2017). The 
distribution of social resources among different communities has different characteristics 
(Kail et al., 2020). Therefore, in order to reduce conceptual complexities and homogenize 
the interests of residents, especially in rural communities, increased research on joint man-
agement of social capital and empowerment has been emphasized (Ghorbani et al., 2022; 
Tantoh & McKay, 2020). Therefore, there is a need for more research on related empower-
ment outcomes at the community level and different access to social capital (Farida, 2021).

Access to resources, information transfer, social mobility, and the ability to collaborate 
for collective solutions all require social capital. Different institutional structures can be 
used to build social capital in social enterprise and community empowerment programs 
(Musavengane & Kloppers, 2020). Regular face-to-face meetings, agreed goals and 
enforced standards, dispute resolvent skills, and responsibility and clarity techniques are 
just a few examples. These methods are thought to improve collaboration by facilitating 
connection and fostering reliance in society (Ramón-Hidalgo et  al., 2018). Furthermore, 
reformation in policies has been confirmed by enhancing social capital through group-
based approaches (Masud-All-Kamal et  al., 2021). As Meyer (2018) has stated, microfi-
nance institutions, for example, have assisted groups in learning how to interact in order to 
get loans. As a result, social knowledge, a manner that improves cooperation, confidence, 
and network variety, is a means of increasing social capital for both personal and societal 
advantages (Meyer, 2018). Researchers (e.g., Sangari et al., 2020; Schnegg, 2018; Soltis, 
2019) have frequently investigated the importance of social networks in achieving resource 
management. In many studies such as those by Nunkoo (2017), Straub et al. (2020), and 
Musavengane and Kloppers (2020) investigate the ways in which variety and the poten-
tial for social interaction affect a community or individual’s capacity to manage resources. 
An individual-centered theory of social capital has contributed to these research devel-
opments. In this regard and according to Ramón-Hidalgo et al. (2018), people use social 
resources set in social networks to obtain particular results. These resources, which spread 
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information and knowledge and include the factors of wealth, condition, and influence, 
provide social credibility, and confirm their identity. If the intended social resources are 
available, they can be mobilized for a supposed return to social capital based on a network 
procedure. Ramón-Hidalgo et  al. (2018) highlighted that the recognition factors related 
to social capital as common goods can influence people to mutually benefit cooperative 
practice. Moreover, through social networks among individuals or groups, the features 
and quality of social networks may simplify such a practice by mobilizing social resources 
(Ramón-Hidalgo et al. (2018). The network of weak links is detected from strong links by 
structural social capital (Ghorbani & Azadi, 2021). Ties that are weak act as connections 
and are significant for the current of new data. Through these ties, special measures such as 
the impact on civic life and job creation are facilitated (Moghfeli et al., 2022). In contrast, 
patterns of belief and reciprocal action are strengthened in reliable ties, with desirable out-
comes such as maintaining mental health, general cognition, and a sense of life satisfaction 
(Vazirian et al., 2021). Based on the findings of Ghorbani and Azadi (2021), two or more 
organizations are required for joint management that facilitates natural capital manage-
ment. Social network analysis (SNA) is one of the most widely used and reliable methods 
considering the difficulty of measuring social capital.

A social network or source of social capital is a combination of actors and the rela-
tionships between them (Lombardi et  al., 2020). In other words, the social network is a 
model of relationships that connect actors. A social network can be a collection of peo-
ple or organizations or other social groups that are connected to each other through social 
relationships such as friendship, collaboration, or information exchange (Kc et al., 2018). 
Thus, social networking is a pattern of communication that connects people to each other 
or links that connect people with groups of people. The network analysis approach is also 
an approach to the study of social structures (Raj et al., 2018). This method is used first 
to describe the objective relationships and communication patterns between social actors 
and then to describe the behavioral effects of these communication patterns (Ghorbani 
et  al., 2017). According to the mentioned definitions and based on the objectives of the 
research, the study of social capital and its examples, including trust and collaboration 
in the empowerment of rural society, is a key principle in rural development. To achieve 
this, the SNA approach, which is a new and reliable method, seems necessary (Vahidzadeh 
et  al., 2021). A review of past literature (e.g., Zetter et  al., 2005; Ghorbani et  al., 2022; 
Khairani et al., 2021) shows that despite numerous studies on SC, there are still few studies 
on SC analysis for resource co-management and rural empowerment. This current research 
gap led us to examine the role of resource co-management in empowering local communi-
ties using SNA. Because the analysis of social capital using SNA is very important in pro-
viding knowledge, insight and important views about the role of resource co-management 
in empowering the local rural communities of Iran in order to advance the goals of local, 
national and international plannings in Iran and other similar countries. Therefore, using 
SNA to examine the empowerment of local communities through social projects is one 
of the innovations of this study. In addition, this research is one of the few studies that 
determined the empirical aspects of social capital using SNA over time. So the other inno-
vation of this research is the generation of longitudinal data that shows changes over time 
and is widely used in social sciences, including among sociologists, economists, and politi-
cal scientists. Therefore, because of their dynamic nature compared to cross-sectional data 
(static), are of particular importance.

Accordingly, the objective of the current study is to investigate the structural charac-
teristics of social capital for co-management and empowerment of rural communities by 
using SNA. According to this goal, the following main questions will be investigated:
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1. Do individuals with more access to social capital indicate higher levels of perceived 
empowerment than those with less access to social capital?

2. Does social capital co-management promote local community empowerment?
3. To what degree can these structural aspects in community empowerment be objectively 

quantified and compared using the SNA?

2  Materials and methods

2.1  Study area

Ghaleganj county is located in Kerman province, Iran, with a population of 76,376 people 
and a land area of 14,200  km2 (Fig.  1). This area has a semi-humid climate and due to 
the reduction in rainfalls in recent years; this region has been witnessing drought. Rainfall 
in this region is generally affected by two high-pressure and low-pressure masses, which 
come from the Indian Ocean every summer and from the Mediterranean Sea every winter, 
which sometimes can cause floods in this area. In summer, the highest temperature reaches 
52 °C, while in winter the least temperature reaches 2 °C (Akbari & Avazpour, 2022). Due 
to the lack of mines, factories, and important economic centers in this city, most people are 
engaged in agriculture and animal husbandry and their annual income depends on these 
sectors (Ghorbani, 2020).

Given this environmental background and economic issues in this region, the Social 
Business and Local Communities Empowerment Project (LCEP) was established in this 

Fig. 1  Location of the study area Source (Ghorbani 2019)
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area. This project aimed to institutionalize and build capacity among rural people, which 
enables their empowerment and collaboration in natural recourses management, as well as 
the empowerment of rural communities, to improve their livelihood and living standards. 
In general, this project had significant and main objectives including mobilizing local com-
munities and strengthening the social capital of the target community along with develop-
ing target villages. In fact, the creation of micro-credit funds has been formed with the 
approach of micro-financing based on the production value chain and supporting sustaina-
ble employment in this field (Ibrahim et al., 2021). Strengthening human capital, creativity, 
entrepreneurship, skills development and education of the local community, establishing 
business clinics and providing advice to the target community based on services and local 
benefits, implementation of resilience principles with emphasis on the sustainability of 
ecosystem services in a socio-ecological system, promoting self-belief and self-confidence, 
maintaining the dignity of the villagers, and stabilizing the rural population are other ben-
efits (Ghorbani, 2016).

2.2  Local communities empowerment project (LCEP)

The empowerment of local communities entails three fundamental components which 
include social organization, skill development, and financial power. This journey starts 
with institutionalization and capacity building. Institutionalization and capacity building of 
the local community make it possible to empower the villagers and improve the standard 
of living, especially the livelihood and participation of local communities in the manage-
ment of natural resources, as well as the empowerment of rural communities to improve 
the standard of living, especially the livelihood of villagers. Creating necessary structures 
and capacity building of local communities pave the way for active participation of people 
in village management, i.e., co-management. Therefore, LCEP has been run in 40 villages 
in Ghale Ganj district, located in the south of Kerman province. In 2013, the University of 
Tehran and the Mostazafan Foundation initiated a collaborative project (Ghorbani et  al., 
2020). The outlined steps of this project are presented in Table 1.

2.3  The establishment of village development groups (VDG) and micro‑credit 
finance in LCEP

The Local Community Empowerment Project (LCEP) aims to establish participatory man-
agement practices among local communities and develop a model for managing natural 
resources in arid regions. This requires a shift in participatory approaches, with decision-
making, planning, and implementation moving from the bottom to the top. In order to 
improve degraded lands’ capacity to provide sustainable livelihoods, food security, and 
prevent desertification, barriers to sustainable land and forest management need to be 
addressed. Capacity building and mobilization of communities through social structuring 
and popular organizations are crucial principles in public participation activities.

One successful method used in developing countries is the formation of Village Devel-
opment Groups (VDGs) and local sustainable development funds. These funds aim to 
preserve and rehabilitate degraded lands and natural resources, create environmentally 
friendly livelihoods, and support community activities. They consist of 10–15 people, with 
one member acting as head and collecting funds. The rural fund has a bank account man-
aged by the committee’s executive board, and members hold monthly meetings to raise 
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savings and discuss village issues. The funds include people’s savings, income from envi-
ronmental activities, government funds, donations, and loans.

To increase participation in rehabilitation activities after social restructuring, the LCEP 
organizes workshops and training courses. This empowers and builds the capacity of local 
communities, allowing them to manage their own resources and influence project imple-
mentation policies. Ultimately, this can lead to the rehabilitation of areas destroyed by the 
communities themselves.

2.4  Methodology

2.4.1  Social network analysis

SNA is considered a quantitative approach that examines social relationships. Creating an 
alliance between individualistic and holistic views is one of its great benefits (Kc et  al., 
2018).

The social-relational approach argues that “they are categorized through the depend-
ence of human action (based on social groups and race), and their purpose is to create a 
structure of social associations in which the actors are distinguished” (Ghorbani & Azadi, 
2021). This method allows researchers to investigate structured connections among play-
ers inside a system that either facilitate or hinder human behavior. Provides a systematic 
approach to examining the role of associates in a network and communication to measure 
the hypotheses of group practices and social functions that are eligible to evaluate the char-
acteristics of a network before and after the implementation of a project (Giurca & Metz, 
2018).

2.4.2  Social network indexes

In this research, the highest-level indexes of the social network have been studied which 
are introduced as follow:

2.4.2.1 Density It specifies the number of connections within a network, which is esti-
mated by the number of probable links. The relationships of each node are usually recom-
mended for use in combination with depth to avoid the risk of misunderstanding of score 
efficiency (Gonzalez et  al., 2019). Density emphasizes the direct relationships between 
actors in a social network. High density and cohesion can promote trust and thus increase 
social capital. In this case, the sense of responsibility for social monitoring and control will 
also increase (Ghorbani & Azadi, 2021; Hamdan et al., 2014; Koohsari et al., 2021).

2.4.2.2 Reciprocity The stability and degree of interaction within a network of relation-
ships can be determined using an index (Moghfeli et al., 2022). A higher value of this index 
indicates greater levels of interaction and cooperation between the actors in the network, 
ultimately contributing to its stability. Results of this index are presented on a scale of 
0–100%, with higher values indicating stronger network resilience to environmental changes 
and stresses (Afkhami et al., 2021).

2.4.2.3 Transitivity The transferability indicator is based on the sharing of links among 
three actors, where one serves as a bridge between the other two. Essentially, if actor “A” 
has a connection with actor “B,” and “B” has a connection with actor “C,” then “A” can 
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potentially establish a link with “C.” This measure gauges the number of transferable actors 
in a network, which corresponds to higher rates of stability and permanence in relationships 
between actors (Rahimi et al, 2022). The index also serves as a metric to assess equilibrium 
and balance in networks and is presented as a percentage or a value ranging from zero to 
one (Borgatti et al., 2013).

2.4.2.4 Geodesic distance The shortest distance between two actors is the social distance 
between two people, which is measured by the least number of intermediaries between one 
person and other people in the network. Through this analysis, the path length of the studied 
links between the two actors can be identified in the shortest possible time, and the average 
rotation speed of the studied links can also be measured (Borgatti et al., 2013). Therefore, 
distances with low geodetic measurements show the great rate of information flow between 
the two actors (Ghorbani et al., 2021).

2.4.3  Questionnaire and data collection

In order to evaluate the network characteristics, a structured questionnaire was adminis-
tered in the study regions. The data utilized in this study were gathered by the Social-Eco-
logical-Systems Modelling Lab (SESM) at the University of Tehran in Iran. The statistical 
population for this research is comprised of all members of microcredit funds in 40 villages 
(totaling 2355 members), while the sample size consists of 238 individuals who are mem-
bers of local microfunds in three randomly selected villages: Shams Abade Chehel Mani 
(N = 100, N(male) = 39, N(female) = 61), Mianjoo (N = 76, N(male) = 36, N(female) = 40), 
and Ahovan Sofla (N = 62, N(male) = 27, N(female) = 35). The “full network method” was 
used, meaning that empirical data for this study were obtained from every member of the 
VDG in the target areas. Trust and collaboration ties were evaluated using close-ended 
questions on a Likert scale ranging from 0 to 5. This straightforward design was chosen to 
ensure comprehension among the rural population, many of whom are illiterate (Ghorbani, 
2016). The questionnaire items for each measure were as follows:

1) Trust: how much trust do you have in people living in rural areas on a scale of zero to 
five?

2) Collaboration: how actively do you collaborate with people in rural communities to 
conservation and responsible use of natural resources on a scale of zero to five?

In order to evaluate the lasting impact of social mobilization activities, it is essential 
to analyze longitudinal data that takes into account the social capital before and after the 
implementation of the LCEP. If the project was successful, changes in the trust and col-
laboration networks’ structural characteristics could be considered a representative of the 
desired change in social capital (Ghorbani et al., 2021). As part of an assessment of the 
social dimension in the ongoing LCEP in Qaleganj, the SESM-Lab staff collected data 
from a report that evaluated changes in network characteristics across three villages: Shams 
Abad Chehel Mani, Mianjoo, and Ahovan Sofla. The first data collection was in 2013 (dur-
ing the formation stage of VDGs and micro-credit finance) and the second one was in 2018 
(after LCEP’s implementation).

In order to improve the reliability of the results, the raw data were simplified. Dichoto-
mization is a process that reduces the complexity of the measured values (Borgatti et al., 
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2013). Afterward, the existence or non-existence ties (binary data) are investigated. Dichot-
omization can be easily achieved using the UCINET-method routine. As the ties were 
measured on a scale from 0 to 5, a cut-off value of 3 was selected. All ties with a value of 3, 
4, or 5 were given the value one, while all other ties, including 0, 1, and 2, were given the 
value zero. To analyze the LCEP data collected by the SESM-Lab, the UCINET software 
(Borgatti et  al., 2002) was used to calculate network characteristics, using implemented 
algorithms. The results were stored using Microsoft Excel and a UCINET specific format.

3  Results

3.1  Analyzing the highest‑level indexes of social networks among studied villages

3.1.1  Density

According to the data represented in Table 2, the density index in all of the studied villages 
and in both trust and collaboration networks was increased after the implementation of the 
empowerment project. In Mianjoo, for example, this index was 18.8% in the trust network 
and 18.2% in the collaboration network, which increased to 89.01% and 81.03% among 
the studied people after this project. In Shams Abade Chehel Mani, similarly, the rate of 
density in trust increased from 21.2 to 87.7% and from 10. 4 to 80.4% in collaboration. 
This growing rate in density, also, can be seen in Ahovan Sofla where the rate of this index 
in trust network increased from 23.8 to 84.2% and in collaboration network increased from 
23.8 to 80.5%.

Accordingly, on average, the difference rate of this index was 65.70% and 63.17% in 
trust and collaboration networks, respectively, in the studied villages after this project. 
Therefore, it can be stated that implementing this project had a positive impact on increas-
ing this index. As a result, social cohesion and social capital among the studied people 
have increased and consequently, by boosting their collective actions, could have a positive 
impact on cooperative management and could lead to empowerment and sustainable devel-
opment in this area.

3.1.2  Reciprocity

In Table 3, the results of the reciprocity index in trust and collaboration networks in the 
studied villages before and after conducting the empowerment project are displayed. 

Table 2  Density index in trust and collaboration networks in the studied villages before and after imple-
menting the empowerment project

Village Network Before (%) After (%) Difference (%)

Mianjoo Trust 18.8 89.01 70.21
Shams Abade Chehel Mani 21.2 87.7 66.5
Ahovan Sofla 23.8 84.2 60.4
Mianjoo Collaboration 18.2 81.03 62.83
Shams Abade Chehel Mani 10.4 80.4 70
Ahovan Sofla 23.8 80.5 56.7
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Overall, the results show that like density, this index was also increased after this project. 
In Mianjoo, this index was raised from 54.32% in the trust network to 80.97% and in the 
collaboration network from 54.61 to 70.75%. In Shams Abade Chehel Mani, likewise, the 
rate of this index in trust was 45.01% and in collaboration was 42.14% that increased to 
78.43% and 67.63%, respectively. In Ahovan Sofla, also, the reciprocity index went up 
from 29.51 to 60.95% in trust and from 28.51 to 41.81% in collaboration. Thus, it can be 
noted that on average, the reciprocity index increased by around 30.50% and 18.31% in 
trust and collaboration networks, respectively, in the studied villages.

This increase indicates that reciprocal relationships between members of local funds 
have increased. As a result, social capital improves them and enables them to collabo-
rate in the local development fund and reap the benefits that have led to their greater 
empowerment.

3.1.3  Transitivity

The results of the transitivity index among the studied people before and after the empow-
erment project are presented in Table 4. Accordingly, the rate of this index in Mianjoo in 
trust and collaboration networks was increased from 43.17 to 77.4% and from 42.15 to 
77.6%, respectively. In Shams Abade Chehel Mani, likewise, the transitivity in trust and 
collaboration was 46.3% and 31.7%, which, respectively, increased to 85.99% and 79.12% 
after the project. Moreover, in Ahovan Sofla, this index in the mentioned networks (trust 
and collaboration) went up from 33.15 to 54. 5% and from 30.15 to 49.32%, respectively. 
The overall increase of this index (31.75% and 34.01% in trust and collaboration networks, 
respectively) shows that now the network of collaborators in the local fund is experiencing 

Table 3  Reciprocity index in trust and collaboration networks in the studied villages before and after imple-
menting the empowerment project

Village Network Before (%) After (%) Difference (%)

Mianjoo Trust 54.32 80.97 26.65
Shams Abade Chehel Mani 45.01 78.43 33.42
Ahovan Sofla 29.51 60.95 31.44
Mianjoo Collaboration 54.61 70.75 16.14
Shams Abade Chehel, Mani 42.14 67.63 25.49
Ahovan Sofla 28.51 41.81 13.3

Table 4  Transitivity index in trust and collaboration networks in the studied villages before and after imple-
menting the empowerment project

Village Network Before (%) After (%) Difference (%)

Mianjoo Trust 43.17 77.4 34.23
Shams Abade Chehel Mani 46.3 85.99 39.69
Ahovan Sofla 33.15 54.5 21.35
Mianjoo Collaboration 42.15 77.6 35.45
Shams Abade Chehel Mani 31.7 79.12 47.42
Ahovan Sofla 30.15 49.32 19.17
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a higher level of stability which as a result can improve their resilience when facing eco-
nomic and environmental crises.

3.1.4  Geodesic distance

According to Table  5, which displays the results of the geodesic distance index among 
the local people of the studied villages, it can be stated that in general, this index was 
decreased (− 1.03 and − 0.73 in trust and collaboration networks, respectively) after the 
implementation of the empowerment project. In Mianjoo, the geodesic distance among the 
studied people was decreased from 2.71 to 1.1 in the trust network and from 2.01 to 1.18 in 
the collaboration network. In Shams Abade Chehel Mani, this distance in the trust network 
was reduced from 1.78 to 1.12 and from 1.77 to 1.19 in the collaboration network. In Aho-
van Sofla, also, this distance between the members of the local funds after the implementa-
tion of this project experienced a decrease in trust and collaboration networks from 2.09 to 
1.25 and 1.31.

These results show that after this project, the unity and coordination among those stake-
holders were increased which, as a result, could facilitate and increase the cooperative 
activities and ultimately improve their resilience and empowerment.

4  Discussion

Empowerment is a key concept in social development, and it is considered an important 
strategy for regional and rural development. In fact, capacity building and empowerment 
of villagers and associations are prerequisites of sustainable development. According to 
the results, once the empowerment initiative was implemented, the density index in all of 
the investigated villages, as well as trust and collaboration networks, was increased. Hence, 
the implementation of a strong network of trust and collaboration is considered a great gap 
that requires more policy attention. In general, Iran will move to a high level of trust and 
collaboration network in empowerment projects. This process can occur in an undesirable 
way or in a desirable approach (Ghorbani & Azadi, 2021). Achieving a point that seeks to 
develop economic issues in rural areas and empower local communities while protecting 
the environment can improve livelihoods and living standards for these communities. As a 
result, higher density and trust between network members lead to faster creation of the net-
work. The rate of natural use will be higher than the population density if the current route 
is not adjusted. This trend can also damage natural resources and reduce the empowerment 

Table 5  Geodesic distance index in trust and collaboration networks in the studied villages before and after 
implementing the empowerment project

Village Network Before (%) After (%) Difference (%)

Mianjoo Trust 2.71 1.1 − 1.61
Shams Abade Chehel Mani 1.78 1.12 − 0.66
Ahovan Sofla 2.09 1.25 − 0.84
Mianjoo Collaboration 2.01 1.18 − 0.83
Shams Abade Chehel Mani 1.77 1.19 − 0.58
Ahovan Sofla 2.09 1.31 − 0.78
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of societies. Today, local communities’ empowerment, restoration, and development will 
not be possible without the active collaboration of stakeholders. Trust is a step toward col-
laboration and facilitates this practice among local performers. These results are in line 
with the findings of Bogart et al. (2020) and Li and Feng (2021) as mentioned, trust is the 
most important element in empowering local communities.

The most important principle in public participation activities is capacity building and 
the mobilization of local communities through social structuring and the creation of pop-
ular organizations accepted by rural communities (Ghorbani et  al., 2021). Implementing 
LCEP through formation village development groups (VDG) and village sustainable devel-
opment funds had a positive impact on increasing social capital. This process was done 
through holding monthly meetings to increase savings. In these meetings, in addition to 
receiving savings and financial issues, decisions are made about various problems of the 
village and their solutions. During this process, people will become aware and their self-
confidence will increase and they will learn to solve their problems by themselves. Consid-
ering that this process is repeated every month, it causes capacity building, trust building, 
increased collaboration and cooperation, and as a result, increased social capital among 
the members of the village development groups. These results are consistent with the find-
ings of Emerson and Nabatchi (2015); Kocho-Schellenberg and Berkes, (2015). Increas-
ing social capital causes local people can manage their own local resources and gain the 
capacity and self-confidence to influence project implementation policies, and eventually 
rehabilitate areas destroyed by the communities themselves (Senga, 2016).

The SNA participates in addressing issues of how they interact on social media and 
trusts researchers as facilitators. According to the results, in social networks, there is 
a great cohesion between confidence and cooperation of people. Based on the study of 
the connections between the actors, there is a close-knit relation between the members 
of the studied networks. The findings are in line with the results of Scholz and Binder 
(2011), Ghafari et  al. (2008), Ghorbani (2016), and Ebrahimiazarkharan et  al. (2020). 
Based on their results, one of the factors is increasing trust and strengthening relations 
between members of agricultural clusters. Consequently, members rely less on each other’s 
resources because of the verification or sharing of information. Relying on existent net-
works of farmers is a good means to enhance the adaptation of sustainable technologies 
and obtain land use planning goals. Therefore, the emphasis on trust is essential to improv-
ing joint management in dryland and empowering societies. This is because it is considered 
the most vital feature of all sustainable social interconnections and a key element at the 
beginning of cooperative activities. According to the results of the study, the level of coop-
eration increased significantly. According to Ghorbani and Azadi (2021) and Urgenson 
et al. (2017), developing a participatory network is crucial to the achievement of empower-
ment plans. According to the results, mutual and reciprocal connections among members 
of local funds have improved, allowing them to cooperate and gain advantages from local 
development funds, resulting in enhanced empowerment. Indeed, institutionalization and 
capacity development among rural people create the circumstances for their empowerment 
and involvement in natural resource management, which improves their livelihood and liv-
ing standards. This project can provide important and main goals such as mobilizing local 
communities and strengthening the social capital of the target community along with rural 
development. Establishment of micro-credit funds with micro-financing approaches based 
on the production value chain, supporting sustainable employment, strengthening human 
capital, creativity, entrepreneurship, skills development, and local community education 
with an emphasis on the sustainability of ecosystem services in a socio-ecological system 
are the achievements of this project. Based on the findings of Ryan and Urgenson (2019), 
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participatory capacity is very helpful in overcoming obstacles to the development of joint 
management, but in the absence of trust, challenges will arise for landscape reconstruction 
programs. According to the results of the density index in the investigated networks, this 
rate is medium to high, and in terms of trust, cooperation, and social capital, the continuity 
between the networks rises by the same amount. Accordingly, between the studied links, 
dense networks can be supposed. In the field of using social networks in participatory man-
agement of natural resources, the results obtained in some studies also confirm this. In this 
context, Gašević et  al. (2019) noted that as the density of social networks increases, the 
cooperation of people in that network rises. In the network, this approach can be useful to 
enhance and develop the social capital of the members. Moreover, based on the outcomes 
of Zhang et  al. (2017), the rate of cooperation and social knowledge in social networks 
with low density is considerably decreased. Consequently, better social outcomes will be 
observed with rising density in a social network.

In the SNA method, it should be considered that factors such as misconceptions of indi-
viduals in a network can lead to the configuration of a particular network, and the conse-
quences of misunderstanding affect the reliability of highly accurate measurement calcula-
tions. This is one of the most important limitations of SNA. Another limitation is the “dark 
side” of the social capital approach. People on the margins of the network are easily left 
out when concentrating on social capital. As a result, social capital has a powerful impact 
and possibility for improving the empowerment of society. Yet, the flexibility of traditional 
societies cannot be assessed through the SNA lens alone.

5  Conclusion

The structural characteristics of social capital for dryland co-management were analyzed 
using the SNA method. The structural features of the studied villages showed the develop-
ment of social networks elements, which can be associated with confident outcomes during 
the activation manners of local plans. Moreover, financial prosperity and social cooperation 
may be increased, helping to reduce social deprivation. After the approval of this plan, the 
external social capital of the society has increased throughout the communities, which in 
fact claims to reduce social differences, increase social security and strengthen citizen col-
laboration. According to the results, it can be concluded that network analysis will evaluate 
and analyze valuable metrics related to social variables that affect sustainable local devel-
opment and empowerment. More effective cooperation in rural livelihoods, policy-making, 
and improvement of social services depends on the creation and expansion of micro-credit 
funds with a micro-financing approach. Concentrating on trust and cooperation is impor-
tant to achieve social empowerment in a positive way, which contributes to local economic 
growth and eliminates social barriers. Furthermore, with the advancement in improving 
social resources, even the standard of living in the project area will improve. More effective 
trust relationships between organizations in the four regions will lead to sustainable rural 
development and will be an important achievement in performing resilience principles with 
an emphasis on the sustainability of ecosystem services. Therefore, improving self-belief 
and self-confidence, protecting villagers’ dignity, and stabilizing villages’ population are 
contrary to social isolation and play a key role in socio-ecological resilience.

SNA approach, by examining the relationships between all stakeholders during the 
implementation of a project and in different stages of project implementation, is able to 
evaluate the changes in social capital during the implementation of the project. Thus, it can 
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be used to analyze the effectiveness of a project from a social perspective. Therefore, it can 
be argued that social capital and empowerment in local communities are necessary to each 
other. In addition, any activity to increase capabilities in local communities enhances social 
capital, improves the level of confidence and collaboration and, finally, maintains and 
strengthens social structures. Generally, it can be concluded that being a part of a social 
network enhances communications with many resources of knowledge and impacts trust 
in certain sources of knowledge, eventually enhancing the empowerment of rural people.

In the end, there is an important limitation in this quantitative analysis that is only theo-
retical concepts are concluded of any relation between structural features and values of 
the citizens. Therefore, any assessment of social capital focused solely on institutional fea-
tures remains incomplete. Structural features provide essential means for the production of 
social capital, but they are not adequate to justify its appearance.

Data availability Data for this project will be made available upon request.
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