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Abstract 

In recent years, there has been a growing influence of social media. It has heightened the need to understand the way 
through which digital platforms such as DOUYIN facilitate information sharing and activism, particularly within the 
women’s environmental advocacy networks. For this purpose, the present study aimed to explore the information 
behavior and digital activism. To conduct this study, a netnography approach was implemented to assess the women’s 
environmental advocacy networks on DOUYIN. For this purpose, both qualitative and quantitative methods of data 
collection were leveraged. Data was collected through web scraping and assessed by utilizing the tools such as Atlas TI 
for qualitative coding and various statistical techniques for engagement metrics. It also involved social network analysis 
to assess influencers and network dynamics. Results showed significant engagement variations among DOUYIN 
accounts with verified account generally exhibiting lower engagement rates as compared to the non-verified accounts. 
Hashtags such as #woemenempowerment and #female leader demonstrated greater centrality metrics. Practically, the 
findings underscore the importance of focusing on impactful hashtags and community engagement strategies to 
enhance the effectiveness of digital activism. The study also contributes towards theoretical understanding of 
information behavior by highlighting how digital activism shapes and reflect community engagement. 
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1. Introduction 
Internet has enabled more individuals to actively stand up for a cause (Ghobadi; Sonenshein, 2024; Herawati et al., 
2023) mainly due to the ease of narrating or disseminating the information, injustice and complaints or a speed to 
spread these. It is crucial to emphasize the potential of these technologies which can be utilized in distinct ways such 
as dissemination of information for raising awareness, bringing together a large number of people around a cause or 
other purposes (Rohm et al., 2023). Moreover, the emergence of new technology such as Internet has facilitated the 
disbursement of information at a faster pace than ever. This is because with easy access to internet people have become 
increasingly reliant on it for the acquisition and sharing of news. Therefore, the increasing use of social media platforms 
also provide the convenience of participating in any activism (Zhao et al., 2023). 

This has given rise to several social media platforms and revolutionized the way through which groups and individuals 
engage in activism (Mindel et al., 2024; Wilf; Wray-Lake, 2024) particularly within the context of environmental 
advocacy. Among these platforms, DOUYIN has emerged as a powerful tool for digital activism (San Cornelio, 2022; 
Yuen; Tang, 2023; Dumitrica; Hockin-Boyers, 2023) as it enables the users to share information, mobilize support and 
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build networks around such causes which resonates with their values. Particularly women have leveraged the visuals 
of DOUYIN and interactive features for the creation and sustenance of advocacy networks focused on environmental 
issues (Hidayat; Hidayat, 2021). Laoera (2023) argues that DOUYIN is considered as a famous platform of social media 
offers to collage and share images and videos along with the narrative text. However, it is also considered useful for 
the provision of information regarding activism.  

Despite of the growing influence of social media in driving environmental advocacy (Zafar et al., 2021; Chung et al., 2020; 
Vu et al., 2021), there is a limited understanding in the way information is exchanged within the digital platforms such as 
DOUYIN. The manner in which information travels shapes the effectiveness of activism, particularly within the women-led 
networks. Moreover, the lack of research within these dynamics also presents a challenge in comprehending the way these 
advocacy groups successfully engage, mobilize and sustain their efforts online (Benoît; Belkacemi, 2023).  

A key research gap in the existing literature lies in the limited exploration of netnographic methodologies so that digital 
activism (Kozinets et al., 2024; Levet, 2023) can be assessed particularly within the context of women’s environmental 
advocacy on DOUYIN. Although, the traditional methods have focused on either the content or impact of activism 
(Haßler et al., 2023; Olkkonen; Morsing, 2023; Baran; Stoltenberg, 2023) but to the best of researcher’s knowledge 
there is a scarcity of studies that employ netnography to deeply understand the nuanced behaviors, community 
dynamics and interactions that occurs within these online networks. In this regard, this gap also highlights the need for 
research that not only captures the visible content but also explores the underlying cultural and social procedures that 
drive digital activism within these spaces. The present study seeks to address this gap by examining the information 
practices within women’s environmental advocacy networks on DOUYIN. This study also explores the way these 
practices contribute towards the broader goals of digital activism and the promotion of environmental awareness 
(Fagerholm et al., 2023; Knupfer et al., 2023; Wolbring; Gill, 2023).  

2. Literature Review 
Utilization of digital and network communication as a way of organizing the feminist activism has gained huge prominence 
in recent years particularly in the use of shared and open digital spaces. In this regard, women creating a strong vision for 
social change and employing digital practices have also developed tools for solidarity, collective and transformative efforts 
for the purpose of different forms of issues (Vachhani, 2024). Environmental issues have sparked a global attention that 
is closely intertwined with the urgent requirement so that the crisis of climate change can be addressed. However, it is 
particularly significant for those nations which have been severely influenced by natural disasters which is usually a direct 
consequence of environmental damage resulted due to human activity. Through social media networks like DOUYIN, 
women not only raise awareness regarding the environmental challenges but also fosters a sense of community and 
collective action. Women-led environmental advocacy networks on DOUYIN are particularly noteworthy for their capacity 
to create and sustain dialogues around climate change, sustainability and other ecological concerns (Zhuang; Zhang, 2022).  

In a recent research by San Cornelio et al. (2024), a new wave of activism emerges which is different from traditional 
approaches long represented by the organizations such as green peace. In this regard, their research mentioned about 
movements such as “Fridays for future and just stop oil” exemplifies this shift through the combination of physical actions 
with broad dissemination on social media platforms. However, these initiatives differ from other forms of activism that 
exist solely in the digital environment. Treré (2018) describes digital activism as highly communicative, creation of spaces 
for creativity and the expression of symbolic and emotional aspects that improved the organization, strength and identity 
of social movements. Within the context of social media, the environmental activist usually assumes the role of “Eco-
influencers”. In this regard, the DOUYIN profiles have been dedicated to promoting environmentally conscious content. 
Researchers are also of the view that DOUYIN is widely used to promote eco-friendly behaviors (Engelin, 2020; Lehbrink, 
2020; Dewi et al., 2020). Unlike the traditional activists or organized groups, these influencers advocate for sustainable 
lifestyles through the personal examples which makes this as the focal point of their messaging. 

Likewise, Dametto and Bonet-Marti (2024) explain that DOUYIN is the visual native website that is built on the idea of 
interacting and communicating. Its features enable textual and visual expression through public or private profiles and 
verified or unverified accounts. They also conducted similar research in which netnography of women’s cyber-activism 
was conducted against the environmental denialism on DOUYIN. Juliadi et al. (2021) also explain that the social media 
influencers are the social media actors who have a large number of followers. It is therefore expected that an increasing 
environmental awareness campaign can be carried out by the empowering influencers. In this regard, the influencers 
play an important role in creating awareness regarding climate change that can endanger the lives of people globally 
(Zaman, 2023; Vilkaite-Vaitone, 2024; Buvár et al., 2023).  

Smith (2024) observes that the rise of social media has increasingly mediatized the human interactions with nature, 
transforming these associations through the frameworks and dynamics of social media. However, this mediatization has 
also facilitated the spread of recreational perspectives and practices on nature encompassing more-than human world 
which includes environments and the life forms beyond human beings. It also challenges traditional dualistic thinking. 
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However, this global trend coincides with a period of rapid environmental challenges due to the escalating influences of 
climate change and declining biodiversity. Consequently, activists and civil society groups are adapting their strategies by 
utilizing the unique opportunities presented by social media to address these environmental challenges. 

3. Methods 

3.1. Research Design 

In this study we employed a netnographic technique that is a method of qualitative research adjusted from ethnography 
for studying online culture and communities (Bartl et al., 2016). Netnography is especially appropriate for studying 
information behavior and digital activism in the networks of social media (Juliadi et al., 2021). The main goal is to 
analyze DOUYIN environmental advocacy networks of women who involve in sharing information and digital action. 

3.2. Data Collection 

In this study we gathered data from Instagram social media platform that is a globally famous for its community engagement 
and visual content. DOUYIN selection due to its popularity in digital activism, particularly between women who advocating 
for sustainable causes. The features of platform like tags, posts, and stories, enable information dissemination and community 
mobilization, creating it a perfect social site for analyzing digital activism and information behavior. Data was gathered from 
Dametto and Bonet-Marti (2024), who provided an effective standard for analysis of this study. They gathered 25 
participants’ data, in which 12 with verified accounts and having total 44 videos and 99 photographs. 

3.3 Selection of Samples 

Account of popular women activists on Instagram and tags related with environmental for women activism were 
gathered. Those accounts which had significant followers and high engagement rates were selected. Accounts that had 
momentous delivery and influence inside the community, with high rates of engagement such as comments, share and 
likes were also categorized. The hashtags such as #SustainableLiving, #EcoFeminism, #WomenInEnvironmentalism were 
organized. Figure 1 presents the samples of selected data of Instagram accounts 

 
Figure 1: Sample Data. 

3.4. Strategy for Data Collection 

We aim to gather significant number of participant’s data of women’s environmental advocacy accounts on DOUYIN. 
20 accounts were selected, and these were the mix accounts such as verified as well as none verified. 35 Photos, 30 
posts related to such accounts on the basis of engagement metrics such as shares, comments and likes, and the 
hashtags, 40 comments and captions related to the posts were selected as the dataset key components. Table 1 shows 
the summary of collected data. 

Table 1: Collected Data Summary. 
Unit Instagram and DOUYIN Accounts Photos Posts Comments 

Number 20 35 30 40 

3.5. Types of Collected Data 

Instagram is an esthetically driven site (Dutta; Sharma, 2023), so collected data’s large part consisted of videos and 
images. To improve the visual material textual data such as hashtags, comments and captions were included, and for 
the measurement of engagement rates or levels and recognizing influencers in the network the shares, comments and 
likes were also collected. 
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3.6. Methods and Tools for Data Collection 

Web scraping: BeautifulSoap is a library of Python for scanning XML and HTML documents (Uzun et al., 2018), 
containing those with bad markup. It generates a tree i.e. parse tree for the document and can derive data from the 
HTML, and for online scraping it is very helpful. Figure 2 shows the python code for scrapping. 

 
Figure 2: Python Code for Scrapping Documents. 

3.7. Data Storage 

Collected data was stored in secure databases, subject to strict confidentiality and data management rules. SQLite is a 
lightweight DBMS that does not need a particular processing server (Kreibich, 2010). Python is easy to use and 
appropriate for small size data to medium sets. Figure 3 shows the python code for data storage. 

 
Figure 3: Python Code for Storing Data in Secure Database. 

3.8. Data Preparation 

To protect participant privacy, all data collected was anonymous and personal identifiers were removed. The dataset 
was manually checked and was made ready for the qualitative analysis in a suitable format. Manual curation was also 
used to ensure the quality of the data. In this step, irrelevant posts or outside data of the study scope are removed and 
extra content added if necessary. Table 2 presents the collected prepared sample data of DOUYIN account with its 
manual ID no, status, total followers, total posts, total photos, caption, hashtags, comments, likes, shares and the tools 
used for extracting data. 

Table 2: Participant and Media Data Summary. 

Account ID Status Followers 
Posts 
Count 

Photos 
Count 

Caption Hashtags Comments Likes Share 
Method Or 

Tool 

0 Verified 4.4k 10 15 “Females are leader” #womenempowerment 35 40 10 Python 

1 Un verified 2.2k 5 10 “Save the climate” #ecofriendly 20 25 4 Python 

4. Data Analysis 

4.1. Qualitative Analysis 

A content analysis of qualitative data was managed to recognize patterns and recurring themes in the prepared data. 
By uploading qualitative data on Atlas TI, the text on the basis of arising themes was coded. Our arising themes include 
advocacy, community engagement, sharing and information seeking. The five step technique of coding process 
followed by Kozinets et al. (2024) was utilized as given below: 

1. Collating: in this step a structured data is organized using the collected data. 
2. Coding: it is a step in which on the basis of themes text segments are assigned codes. 
3. Unit combination: After coding, the codes are arranged into broad types to recognize larger themes. 
4. Counting:  the occurrence of every theme and code is measured to recognize data patterns. 
5. Charting: word clouds, bar charts etc. are generated for visual depiction to analyze the allocation of codes and 

themes. 
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4.2. Quantitative Analysis 

Some mathematical approaches were selected to collect, examine, and validate measurable data for the purpose of 
performance assessment. 

• Engagement rate: it was calculated by dividing the like’s total number and comments through total number of 
followers a participant has. This metric measures the impact of each post on the community. To evaluate the posts 
influence in the community, the following equation (1) was used. 

𝐸𝑅 =
𝑙𝑖𝑘𝑒𝑠 𝑐𝑜𝑢𝑛𝑡+𝑐𝑜𝑚𝑚𝑒𝑛𝑡𝑠 𝑐𝑜𝑢𝑛𝑡

𝑓𝑜𝑙𝑙𝑜𝑤𝑒𝑟𝑠 𝑐𝑜𝑢𝑛𝑡𝑠
 (1) 

For instance, an account having 2000 followers and, 25 likes and 20 comments on its post, thus ER will be  

𝐸𝑅 =
25 + 20

2000
= 0.02 0𝑟 2% 

Table 3 presents the engagement metrics of accounts based on their types. 

Table 3: Metrics For Engagement Rate. 
Type Engagement Rates 

Verified 0.21 

Not verified 0.49 

Figure 4 shows the bar chart of engagements rates between verified account and unverified accounts 

 
Figure 4: Engagement Rates Comparison Through Account Type. 

4.3. Descriptive Statistics 

Engagement rates, comments, and likes per post were selected for the calculation of interaction metrics like Mean and 
Standard Deviation (SD). Equation 2 and 3 represent the process for calculating Mean and SD for engagement rates, 
comments, and likes 

𝛼 =
1

𝑚
 ∑ 𝑦𝑗

𝑚
𝑗=1  (2) 

𝛽 =  √
1

𝑚
 ∑ (𝑦𝑗−𝛼)2𝑚

𝑗=1  (3) 

Here, 𝑚 is the total data points e.g. posts, 𝑦𝑗  is the value of the 𝑗𝑡ℎ  data point, 𝛼 and 𝛽 are the Mean and SD of data 

points (Table 4). 

Table 4: Interaction Metrics. 
 Mean (𝛂) SD (𝛃) 

Engagement rate 0.2 0.04 

Comments 78 28 

Likes 433 113 

Shares 14 9 

Figure 5 presents comments, likes, shares and engagement rate. 
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Figure 5: Distribution of Comments, Likes, Share and Engagement Rate. 

4.4. Correlation Analysis 

Pearson correlation technique was used to explore the relationship among the engagement metrics and the number of 
followers. Pearson correlation analysis showed a moderate positive correlation among the number of followers and 
likes (r = 0.65, p < 0.05), which suggests that accounts which had larger number of followers received more likes. 
Therefore, the correlation among comments and followers (r = 0.45, p > 0.05) as well as between followers and 
shares (r = 0.35, p > 0.05) was statistically insignificant and weaker.  

4.5. SNA (Social Network Analysis) 

A SNA (Social Network Analysis) was achieved to chart the interactions and relationships between distinct users inside 
the network (Tahalea; Azhari, 2019; Ahmed et al., 2020; Hung et al., 2020). This analysis involved on recognizing the 
information flow and the key influencers inside the network (Priadana; Tahalea, 2021). For network visualization the 
Gephi tool was adopted. By applying social network analysis (SNA), we carefully designed influence metrics to give 
vision into the influence relation and key engagement of individuals within environmental of women advocacy networks 
on platform DOUYIN. This was done on various metrics such as engagement rate, followers and shares.  

For example, if Activist X has 4000 followers, it shows a modest of 2% of engagement rate, generating 40 shares per 
post. Despite her large number of followers, the engagement rate is low, indicating that although it has a huge audience, 
the perception of engagement was small intense with its capacity. On the other side, Activist Y, who has 2,000 followers, 
has a much higher 4% of engagement rate and gets 30 shares on each post. This shows that even though Activist Y has 
a small count of followers but gained a higher degree of engagement among his viewers. The Social Network Analysis 
thus identifies high engagement rate of activist Y and large number of shares compared to the size of his followers, 
which gives him a more important role in the advocacy network. This placement emphasizes the significance of not just 
the number of followers but in addition to its engagement quality as evaluating the effectiveness of activist. After social 
network analysis matrix (Table 5) gives vision that different activist present differently in network and highlights the 
importance of each activist in expanding advocacy related environmental messages (See Figure 6). 

Table 5: Activist Metrics. 
Activist Number of Follower Engagement Rate Shares 

Activist X 4000 2 40 

Activist Y 2000 4 30 

 
Figure 6: Comparison of Activist X and Y. 
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The following mathematical representation indicates that flow of information within the network that how key activist 
absolutely shaped the dynamics of the network (Figure 7). Information flow modelling shows that these activists’ posts 
are more likely to reach larger viewers, as indicated by the weighted add of their communication. See equation (4): 

𝐹(𝑖) = ∑ 𝜇𝑗 ×𝑚
𝑗=1 𝐺𝑗(𝑖) (4) 

Where, F(i) indicates the total flow of information across time (i) 

𝑚 shows the users number within the network 

𝜇𝑗  is an assigned weight towards activist of 𝑗𝑡ℎ user 

𝐺𝑗(𝑖) indicates post’s frequency through 𝑗𝑡ℎuser towards time (𝑖) 

 
Figure 7: A Network Model. 

4.6. Centrality 

Degree centrality is a measure of the sum of the strengths of a node's connection to its immediate neighbors. Zhang 
and Luo (2017) suggests equation (5) to indicate the calculating process for degree centrality. 

Dd(j) =  ∑
dj

m−1
  (5) 

Table 6 represents the top 3 hashtags with higher degree centrality. 

Table 6: Degree Centrality. 
Hashtags Degree Centrality 

#womenempowerment 6 

#femaleleader 5 

#sustainableliving 4 

Particularly the hashtags like #womenempowerment and #femaleleader were the top, which reflects their spread and 
importance in society. 

Closeness centrality is a measure of the average minimum distance between each individual in the network (Zhang; Luo, 
2017; Tahalea; Azhari, 2019). It indicates how quickly information flows in the network, with scores lowers are indicating 
an important location and more central within the network (Table 7). It can be calculated by using equation (6). 

𝐷𝑐(𝑗) =  ∑
𝑚−1

∑ 𝑑𝑗,𝑘
    (6) 

Table 7: Higher Value of Closeness Centrality for Hashtags. 
Hashtags Closeness Centrality 

#womenempowerment 0.85 

#femaleleader 0.75 

#sustainableliving 0.65 

The hashtags #womenempowerment and #femaleleader again prominently appeared. Such tags are essential for 
network by giving information to circulate quickly through society. Other hashtags like #sustainableliving are suggested 
its value by connecting diverse topics comparable with environmental advocacy role of women. 

Betweenness centrality captures a totally diverse kind of importance: the degree to which a given vertex lies on the 
lowest path among other vertices. We can say that it is acting as a “bridge” within the network. Equation (7) indicates 
the formula for calculating Betweenness centrality. 
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𝐷𝑏(𝑗) =  ∑
𝑓𝑘,𝑙(𝑗)

𝑓𝑘,𝑙
    (7) 

Table 8 represent #womenempowerment and #femaleleader play as main connectors among diverse themes and 
discussions. Higher betweenness centrality value shows that they are giving the information flow among many sub 
societies in the network. 

Table 8: Betweenness Centrality. 
Hashtags Betweenness Centrality 

#womenempowerment 0.25 

#femaleleader 0.22 

#sustainableliving 0.21 

Eigenvector centrality is utilized to estimate the influence of nodes in the network. Every node of network is assigned a value, 
the higher score shows the higher influence level in the network (Golbeck, 2013). It can be calculated by using equation (8). 

𝐷𝑒(𝑗) =  
1

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡(𝛾)
∑ 𝛼𝑗,𝑘𝑘𝜀𝐹     (8) 

Table 9 shows the highest rank of #womenempowerment i.e. 1, and means it has a clear importance. 

Table 9: Eigenvector Centrality. 
Hashtags Eigenvector Centrality 

#womenempowerment 1 

#femaleleader 0.9 

#sustainableliving 0.8 

5. Discussion and Conclusion 
The present study aimed to explore the Information Behavior and Digital Activism. For this purpose, a Netnographic 
Analysis was conducted regarding the Women's Environmental Advocacy Networks on Instagram. Results 
demonstrated that the engagement rates varied significantly among the verified and non-verified accounts. In this 
regard, the non-verified accounts display higher engagement. However, research by Gu et al. (2022) highlights that 
people are usually more likely to forward the information from verified accounts as compared to the non-verified ones. 
It highlights that authenticity and grassroot involvement can potentially foster greater interaction among community 
as compared to the established or commercial profiles. In this regarding hashtags such as “#womenempowerment” 
and “#femaleleader” emerged as central in driving discourse and mobilizing support. These results correspond with the 
study conducted by Simpson (2018), Briones et al. (2016) and Lindgren (2019) where hashtags movements play an 
important role in mobilizing support. It reflects their strong influence in the network.  

The social network analysis (Camacho et al., 2020) also underscored that while some activist has extensive follower 
bases, the effectiveness of their advocacy is not merely dependent on the follower count but also on the quality of 
engagement. High rates of engagement and influential hashtags indicates that the messages related to empowerment 
(Kim; Phua, 2020; Zaher et al., 2022) and leadership resonates deeply with the audience. It demonstrates the potency 
of targeted and community-focused activism on the Instagram. It also highlights the significance of not merely 
broadcasting the messages to the large audience but also the cultivation of meaningful interactions and leveraging the 
influential hashtags so that advocacy efforts can be amplified (Domingues, 2021; Kim et al., 2020; Haq et al., 2022). 

The findings of this study illuminate the dynamic nature of digital activism on the platforms of social media particularly 
Instagram. Within this context, both the scale of influence and the quality of engagement plays an important role. 
Although, having a large number of followers can enhance visibility (Goswami et al., 2013), real time impact of advocacy 
is measured by the levels of engagement and the effective role played by strategies of communication. However, through 
focusing on active participation and strategic use of hashtags, the reach and influence of activists can be improved (Johri 
et al., 2018; Irannejad Bisafar et al., 2020; Li, 2023). It also highlights that the successful digital activism depends on the 
balance between outreach of brand and a deep and meaningful connection with the online communities. 

6. Research Implications 
There are numerous theoretical as well as practical implications of this study. Theoretically, this study contributes towards 
the broader understanding of the way digital platforms shape and mediate the activist behavior particularly within the 
context of environmental advocacy. Through examining the specific information behaviors of women activists, they study 
extends the theory of mediatization. It demonstrates that social media not only disseminates but also transform 
environmental activism into a personalized and emotionally resonant practice. This study also enriches the existing 
literature by highlighting the role of gender in digital activism.  It offers insights regarding the way through which women 
uniquely engages and leverages social media platforms for the amplification of their environmental messages. 

Practically, this study holds implications for activists, organizations and policymakers who are involved in environmental 
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advocacy. For activists, the findings highlight effective strategies for leveraging Instagram so that it can enhance the reach 
and influence of their campaigns. Organizations can also implement these insights for improving their digital engagement 
strategies, particularly by supporting eco-influencers who can amplify the messages of sustainability. Policymakers might 
also consider the way social media platforms can be harnessed for the promotion of environmental initiatives. 

7. Limitations and Future Research Indications 
The present study also holds a few shortcomings which can be addressed by future researchers. First, the study relies 
on a relatively small sample of 20 Instagram accounts with a limited number of posts and interactions analyzed. This 
limited the researcher to adequately capture the complexity and diversity of environmental advocacy networks of 
women on the platform. This limitation could also influence the generalizability of the findings to the broader contexts. 
Second, this study focused only on Instagram and overlooked the activism that is occurring on other platforms of social 
media such as Facebook, Twitter or TikTok where different dynamics and user behaviors can also influence the 
outcomes. Future studies could expand their scope and examine those platforms as well. 
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