

[image: A photograph of a cover photo of a book labelled "Premier journal of environmental science".]




The Role of Social Media in Shaping Public Opinion on Environmental Issues


Syed Sibghatullah Shah











	PREMIER JOURNAL OF ENVIRONMENTAL SCIENCE
	REVIEW





The Role of Social Media in Shaping Public Opinion on Environmental Issues

Syed Sibghatullah Shah, PhD

[image: A photograph of a cover photo of a book labelled "Premier journal of environmental science".]

[image: Open Access]

This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

 

Quaid-i-Azam University, Islamabad, Pakistan

Correspondence to: Syed Sibghatullah Shah, s.sibghats@eco.qau.edu.pk

Additional material is published online only. To view please visit the journal online.

Cite this as: Shah SS. The Role of Social Media in Shaping Public Opinion on Environmental Issues. Premier Journal of Environmental Science 2024;1:100002

DOI: https://doi.org/10.70389/PJES.100002

Received: 17-08-2024

Accepted: 25-08-2024

Published: 16 October 2024

Ethical approval: N/a

Consent: N/a

Funding: No industry funding

Conflicts of interest: N/a

Author contribution: Syed Sibghatullah Shah – Conceptualization, Writing – original draft, review and editing

Guarantor: Syed Sibghatullah Shah

Provenance and peer-review: Commissioned and externally peer-reviewed

Data availability statement: N/a

ABSTRACT

PURPOSE

This research examines into network dynamics affecting information spreads on social media and in turn its impact on people perception regarding environmental issues. The goal of study is to find influential people in the network and figure out how content goes viral, and fix the issues that arise from echo chambers.

METHODS

Firstly, we did a thorough review of all the previous research to build a theoretical base and find the most important trends and debates. This literature review was very helpful in showing where more research is needed, especially when it comes to understanding the effects of influential people, how content goes viral, and how echo chambers form in social networks. The ideas we got from this review helped us plan our empirical analysis. Network analysis found the most important people in social media networks by looking at measures of centrality, especially eigenvector centrality. After that, simulation models were used to study how environmental messages move through various network structures, with a focus on pace of spread, network connectedness and echo chamber formation.

RESULTS

Network analysis showed that influential people with high eigenvector centrality make environmental messages much more likely to spread. Simulations showed that it is much easier for messages to spread when content goes viral and networks are more connected. The study also showed how networks with a lot of people can create echo chambers that make it hard for messages to get to people and make things more vicious.

CONCLUSIONS

It is clear from these results that to get environmental messages across on social media, it is important to use influential people and content. Getting people from different groups to dialogue to each other and breaking down “echo chambers” is also important for a fair and well-informed public discussion. It is easy to make campaigns that care about the environment with these ideas.
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Introduction

People investigate about the environment and other important global issues in very different ways now than they did a few years ago. The way people extract and use information has changed because of sites like Twitter, Facebook, and Instagram.1 Also, such platform allows people to interact with each other from all over the world through live sessions. These sites are used by environmental activists, groups, and policymakers to get people to care more about climate change, pollution, protecting wildlife, and biodiversity.2 They are also utilized to push for policy changes and allow people to act. Sharing things on social media is very strong because it lets us quickly reach large audience.3 It breaks down the cultural and geographical barriers that used to make environmental campaigns less effective. Hashtags like #FridaysForFuture and #ClimateStrike have brought together millions of people from all over the world, turning small protests into global movements.4,5 But even though social media has a lot of potential to teach and entertain, it also changes people’s opinions in some bad ways.6

Social Media platforms make it simple to quickly share information, which can assist people in finding out about environmental issues and taking actions to fix them.7 But the tools that help information spread so quickly can also be used to spread lies and create “echo chambers,” or places online where people only see information that backs up what they already think.8 It can be hard for people to understand environmental problems and for policymakers to make good choices when false information is spread about them. Another way that communities can become more divided is when people do not dialogue to each other or listen to other points of view. We need to learn more about how environmental messages spread on social networks and its infleunce on opinion of people.

The main point of this study is to find out how information moves through social networks so that we can figure out perception of people about environmental issues. To find key influencers (users who help spread environmental messages) and figure out what makes these messages more or less likely to spread are the main goals of the study. This way, correct and important information can reach a lot of different types of people. In this digital age, where social media has become one of the most important places for public discourse, this study is even more important. Most studies that have been done so far have only explored the content of the messages or the overall trends in usage of social media. Two different types of research methods were used in this study to fill this gap. To begin, a thorough review of the existing literature is carried out to build a theoretical base. This review includes past studies on social media, public opinion, and environmental communication. After exploring literature, the study uses network analysis and simulation techniques to build on what it learnt from those methods. Network analysis have been utilized to explore the structure of social media networks and figure out the way people are linked and spread of data. Centrality measures are used in the study to find key influencers because of their position in network. This study not only adds to academic knowledge about how social media works by combining theoretical insights with empirical analysis, but it also gives useful advice on how to get more people involved with environmental issues.



Literature Review

This part takes a systematic look at the body of knowledge that has grown over the last ten years, focusing on three main areas: how social media affects environmental awareness and advocacy; how information spreads in social networks; and the problems that come up because of false information and echo chambers. The literature review takes together results from different areas to find important themes, debates, and knowledge gaps. This review not only puts the study in the bigger picture of academic discussion, but it also shows how complicated and nuanced communication strategies need to be in order to work in the digital age. The findings of review were very important in creating and using the network analysis and simulation models for this study. This made sure that the empirical investigation was based on and informed by existing theoretical frameworks and empirical evidence.

The Influence of Social Media on Public Opinion

People and groups can instantly share content with people all over the world through social media, which has made information sharing more open and accessible.9 This feature has been used a lot by environmental groups to get people to care, act, and change public policy. A number of studies have found that social media can make people think differently about environmental issues.10 The only way to explore environmental problems these days is on social media. People have learnt a lot from these sites about important issues that will affect the future of the world. Anyone, any group, any activist can use these sites to quickly and widely share information with a huge group of people all over the world. Social media is a great way to get people involved in environmental issues and make them more aware of them because it lets them share content right away and interact with each other.11 Earth Hour is one of the most well-known ways that social media can be used to raise awareness about environmental issues.12 The World-Wide Fund for Nature (WWF) helped start Earth Hour in 2007.13 Everyone was asked to turn off lights that are not needed for one hour every year to help the environment. The message of the group has been shared on social networks. Some of the things that have helped the campaign do well are hashtags, interesting visual content, and the way people can ­interact.14,15

Another example is the #FridaysForFuture movement, which began in 2018 with the work of Swedish climate activist Greta Thunberg.16 To start the movement, Thunberg went on strike in front of the Swedish parliament and asked for more to be done to stop climate change. The movement spread quickly to every country in the world due to social media. Under the hashtag #FridaysForFuture, teens and young adults from all over the world got together to plan climate strikes in their own cities.17 Online communities taught people about the science behind climate change, why rules need to be changed, and how important it is to act as an individual and as a group. Social networking sites also have interactive parts where people can discuss about environmental issues in a more direct and personal way than with traditional media.18 On Instagram, YouTube, and TikTok, educational campaigns often use infographics, short videos that are easy to understand, and visual stories.19 More people can understand tough environmental issues better with these tools. For instance, environmental education accounts might post every day how to lower carbon footprint, harms of cutting down trees, or use interesting posts to make the science of climate change less mysterious.20 The algorithms that run social media sites like content that make more people to interact with it.21 This means that more people are likely to see environmental messages that are well-written and relevant to them. The #ZeroWaste movement and the #PlasticFreeChallenge are two challenges and trends that get people to live in a way that is better for the environment.22

Mobilization and Advocacy

When people see environmental issue on social media, they are more likely to back them and do something about it. People who care about the environment have used Twitter, Facebook, and Instagram to hold large-scale protests, spread important information, and put pressure on policymakers.23,24 On these sites, activists can communicate with people from all over the world and work together to get their views across to more people. Extinction Rebellion (XR) is a movement that has grown on social media.25,26 In 2018, the Extinction Rebellion movement began in the UK. The group wants to use peaceful protests to get the government to do something about climate change. Tweets were sent a lot as #XR and #ExtinctionRebellion have helped the movement reach a lot of people and bring people from all over the world together.27 A lot of people have joined Extinction Rebellion’s protests, blockades, and other acts of civil disobedience because of social media. For example, XR planned a series of protests in London during the 2019 April Rebellion, which shut down parts of the city for about two weeks.28 They did this on Twitter and other social media sites. Updates, meeting locations, and instructions were given to participants in real time. The movement gained a lot of followers very quickly, which sped up the climate crisis and made people, the media, and politicians realize the harmful impact.

Organizing protests in person is important, but ­social media is also a great way to push for policy changes.29 Many places around the world have heard a different story about climate change because XR shared in-depth details about the climate emergency, the ­scientific reasons for their demands, and the ways that current policies have failed. Social media campaigns for the movement have gotten people to talk more about things like the need for carbon neutrality, protecting biodiversity, and how important it is to change the whole system.30 This has shown how willing people are to give up things for the environment and brought attention to the movement’s cause. Activists can share their ideas, plan actions for the future, and help each other in different groups on social media. There are now Facebook Groups and Reddit where environmentalists can share resources, talk about plans, and make plans for events that will happen all over the world.31 An important part of long-term advocacy work is having a sense of community and a common goal.

Groups like Extinction Rebellion can also use social media to directly talk to institutions and policymakers.32 Authorities have been asked to do things, and XR has been able to do so through campaigns that name politicians, government agencies, and other important people. Politicians listen to activists and put their needs on the agenda by using this direct way of discussion to people instead of going through the gatekeepers of traditional media. There is no doubt that social media-driven advocacy and mobilization have led to changes in policy and conversations.33,34 There were large-scale protests by Extinction Rebellion and a lot of public pressure that led the UK government to declare a climate emergency in 2019. A lot of people from all over the world have been paying attention and putting pressure on other cities and countries to do the same which is because of social media advocacy.

Misinformation and Echo Chambers

Sometimes social media is good because it can help save the environment and get people to act. But sometimes it is bad because it can lead to false information and “echo chambers.” It might be harder to fix environmental issues in a good way.

Misinformation on Social Media

A lot of false information spreads on social media sites as these platforms are not centralized, people can share information easily.35 False information about the environment can be shared in many ways, such as by denying climate change or telling them lies about what is being done to protect the environment, how much pollution there is, or how well renewable energy sources work.36 Social media makes it simple for false information to get around quickly and to a lot of people. It could be shared tens of thousands or even millions of times before it is fixed or checked to make sure it is correct. It is even worse because shocking or upsetting content is more likely to be shared, even if it is not accurate. A lot of people will believe false claims that renewable energy sources do not work or that environmental rules are expensive.37 It can make people less likely to support policies like putting a price on carbon or promoting renewable energy by making them doubt or be confused about effectiveness of policies. People may not trust scientists and institutions as much if they hear false information about them. This can make it harder for everyone to agree on what to do about the environment.

Echo Chambers and Their Role in Amplifying Misinformation

When people only see information that backs up what they already believe and do not pay much attention to or discuss information that goes against their believe, they are in an echo chamber.38 This takes place because of how algorithms on social media sites work. This means that users might get stuck in a feedback loop where their views are always backed up and they do not see other points of view very often. People who do not believe in climate change might read and interact with things that downplay the issue.39 People who only see certain things can become more set in their beliefs over time and less open to arguments based on evidence or scientific consensus.

Additionally, echo chambers make it harder for people to harmonize. Others’ points of view are less likely to interest or be understood when people only hear one side of a story. Additionally, individuals with diverse views on environmental issues might become more set in their ways and less open to constructive dialogue.40 People in echo chambers might find it tough to understand how other people feel. Some environmental problems, like littering with plastic or cutting down trees, might not get as much attention or action from people who consume a lot of content about those issues.41 Environmental activism may become less organized as a result, and the work of various groups may not be able to coordinate with one another or reach larger, systemic objectives.

Implications for Environmental Communication

A lot of false information and “echo chambers” on social media make it hard to explain about the environment. We need to be honest about these problems if we want to teach people and get them to support environmental laws. Fighting false information means actively spreading information that is true and can be proven. One way to do this is to work on projects with reputable science groups that check the facts.42 To compete with content that shocks or makes people feel bad, which often spreads false information, we need to make content that is both accurate, trust worthy and interesting.

Second, people need ways to get out of echo chambers that help them see things from different angles.43 This can be done by getting people from different groups to talk to each other and by writing content that applies to many people rather than just those in the choir. Environmental groups and people who care about the environment should also be aware of “echo chambers” that can happen in their own towns and work to show environmental problems in a way that is fair and includes everyone. Lastly social media sites can help lessen the damage done by fake news and “echo chambers”. We need to make laws and algorithms that make it harder for fake news to spread and give more weight to real news and different points of view. All of these changes will be hard to make, but they need to be made for social media to be used to save the earth.

Network Analysis in Social Media Research

This way of investigating the connections between things in a network, like people, groups, or organizations, helps us comprehend how social media sites work as a complicated web of connections.44,45 There are many ways that news can spread, but one of the most important is how we can set up our social network. Some social networks are very centralized, while others are not at all. A few key nodes, which are also sometimes called “influencers,” hold a lot of the network’s links.46 In networks, main nodes can have a big effect on the whole structure as it will lead to spreading news. In a decentralized network, connections are spread out more evenly among many nodes.47 This means that information does not flow through just one node. While not having central hubs can slow down the flow of information. However, it may also make the spread of information slower or less widespread. When it comes to social media, people who have a lot of followers are very important. The messages these key nodes share can reach a lot more people because they usually have a lot of followers or connections.48,49 Finding these influencers and understanding their role is important for anyone who wants to effectively spread environmental messages. People with a lot of influence can change people’s perception. These can then share the information with their own networks. The credibility and trust that influencers have built with their followers often make them more effective.

Another important factor that is affected by network structure and the presence of influencers is virality, or how quickly and widely content spreads across a network. Going viral is not just a random event; it is usually caused by how emotionally appealing the content is, how relevant it is to the audience, and how well it is placed in the network.50 People are naturally drawn to sharing content that makes them feel strong emotions, whether those emotions are good or bad. Another important thing that determines whether something spreads is formulation of the network. Things are more likely to go viral when there are a lot of links between nodes and data can move quickly between them. This effect is stronger when there are influencers around because their first shares can act as a spark that spreads the message far and wide across the network.

Simulation in Social Media Research

Simulation techniques are very useful to models of how data moves through digital networks. Researchers can test different scenarios and see how information might spread by creating virtual versions of social media sites to know about working of communication network. This is especially true when we are trying to get environmental messages across. To find problems and figure out how to solve them, scientists can use simulations. For example, they can use them to find out how to avoid making echo chambers.51

When researchers simulate the interactions between thousands or even millions of agents, they can see patterns and dynamics that would be hard to identify with traditional methods of analysis. In ­environmental communication, an agent-based model could show how people decide if they want to share news about the environment based on how reliable they think it is, how it makes them feel, or extent of influence of people in the network.52 Diffusion models help scientists examine how quickly and what kinds of factors are necessary for an environmental message to spread through a social network.53 One thing that simulations can do is to show structure of a network—whether it is centralized or decentralized—affects how rapidly information spreads. Some key nodes in a network have a lot of power. This means that information can spread quickly, but it depends on these key nodes. In decentralized networks the spread might be slower, but it might be stronger because it is not dependent on a small group of powerful people.54 It is possible to find the best conditions for environmental communication that reaches numerous people through simulations. These can be changed by altering things like network density, the initial spreader’s power, or the emotional appeal of the message.

The formation and maintenance of echo chambers in social media networks is another important topic that can be studied through simulations. Online places called “echo chambers” divides people even more because it makes their beliefs stronger. Simulations can show how these echo chambers might form, when people mostly connect with people who share their views or when algorithms show them content that is related to how they have behaved in the past. Researchers can come up with ways to stop echo chambers from forming if they understand how these dynamics work. For example, simulations might suggest actions like adding different points of view to users’ feeds, encouraging interactions between groups, or changing algorithmic suggestions to give users access to more information.



Methodology

Two different methods are used in this study to explore how social media affects people’s views on environmental issues. We did a thorough review of all the previous research to build a theoretical base and find the most important trends and debates. This literature review was very helpful in showing where more research is needed, especially when it comes to understanding the effects of influential people, how content goes viral, and how echo chambers form in social networks. The ideas we extract from review helped us plan our empirical analysis, which was also conducted through network analysis and simulation methods. Learning from the literature review helped us think about the network analysis and simulation results in a more general way. For instance, network analysis was used to find the most important people in a network based on past research on the effects of influential people. The results of the simulation were also judged by research that had already been done on content going viral and echo chamber effects. We used both theory and strong evidence from the real world in this way to make sure that our analysis was sound.

Network Analysis

We did a network analysis of a certain platform (Twitter) to find out how environmental messages get around on social media (Table 1). The following factors are,




	Table 1 | Description of variables




	Variable
	Description



	Network Size (N)
	The total number of nodes in the network, which are individual users.



	Connectivity (C)
	The average number of links (like follows or friendships) that each node has. This variable is very important for figuring out how densely connected the network is, which affects how fast and far information can be sent.



	Centrality (Ci)
	The centrality of a node i measures its importance within the network. This includes various centrality measures: degree centrality (number of direct connections), betweenness centrality (extent to which a node lies on paths between other nodes), and eigenvector centrality (influence based on the influence of its neighbors).



	Virality (V)
	The potential for content to be shared and spread within the network, quantified by the reproduction rate R0, representing the average number of secondary shares generated by each initial share.



	Influence Strength (Ii)
	The influence strength of a node i , denoted as (Ii), representing the effectiveness of the node in spreading information. It is a function of the node’s centrality and the content’s virality.





Let G = (V,E) represent the social network, where V is the set of nodes (users) and E is the set of edges (connections between users).

Degree Centrality Ci for a Node i,

Ci=diN−1

where di is the degree (number of connections) of node i and N is the total number of nodes in the network.

Betweenness Centrality Bi for a Node i,

Bi=∑s≠i≠tσst(i)σst

where σst is the total number of shortest paths from node s to node t, and σst (i) is the number of those paths that pass-through node i.

Eigenvector Centrality ECi for a Node i,

ECi=1λ∑j∈M(i)σst(i)σst

where M(i) is the set of neighbors of node i, and λ is a constant.

Simulation Model

The simulation model is designed to replicate the diffusion of environmental messages across a social network. We use an agent-based model where each node in the network represents an individual user, and each edge represents a potential communication pathway.

Model Assumptions


i.Each agent follows a simple set of rules based on their influence strength Ii, their connectivity Ci, and the virality V of the content they encounter.

ii.When an agent receives an environmental message, they have a probability P (Ii, V) of sharing it, which depends on their influence strength and the message’s virality.

iii.The likelihood of an agent being part of an echo chamber increases if their connections are highly homogeneous (i.e., their connections share similar opinions). This can be modeled by adjusting the sharing probability based on the similarity of connected nodes.



Probability of Sharing P (Ii, V),

P(Ii,V)=Ii×V1+e−(Ii−θ)

where θ is a threshold parameter that represents the baseline resistance to sharing content.

Spread Rate S(t),

S(t)=ΔNshared(t)NTotal×(t)

The simulation has a number of important results, such as finding key influencers by looking at centrality measures and influence strength that help find the best nodes for spreading environmental messages. In addition, the simulation keeps track of the message’s reach and speed, showing how fast and far it spreads across the network and pointing out the factors that help or offended diffusion.



Results

Previous research has done a lot of work on how influential certain social media users are in spreading information. Our study goes one step further by measuring how different centrality measures affect the spread of environmental messages. This detailed method not only finds the most useful influencers but also explains why some nodes in the network are more powerful than others. This gives us a better understanding of how messages spread in social networks. Also, the results of our simulations give us new ways to think about how content going viral and network connectivity work together. Previous research has mostly explored these factors separately, but our study shows them together to have a big impact on information spread. We show through simulations that high virality and strong network connectivity can make message spread exponentially, which is a nuance that has not been looked into much in previous research. Based on this finding, communication strategies should not only focus on the content but also on improving the network’s structure to have the most impact.

Finally, our study of echo chambers gives us new information about extent to which network homogeneity affects the formation and survival of these divided groups. Many studies have already shown that echo chambers exist, but ours is the first to measure the relationship between network homogeneity, message reach, and polarization. The results show that increasing network diversity is important to get rid of echo chambers and make sure that environmental messages do not stay in small groups. This adds a new dimension to the conversation about how to reduce polarization on social media by giving us useful tips for making environmental messages more widely understood.

A sample network of 10,000 nodes (users) and 50,000 edges (connections between users) was used for the network analysis on a social media platform. For every node, measures of centrality were found, such as degree centrality, betweenness centrality, and eigenvector centrality. Key influencers were found to be the top 5% of nodes with the highest centrality scores depicted in Table 2.




	Table 2 | Centrality measures for top influencers




	Node ID
	Degree Centrality
	Betweenness Centrality
	Eigenvector Centrality



	2345
	0.067
	0.234
	0.091



	6789
	0.072
	0.298
	0.087



	3456
	0.065
	0.276
	0.084



	7890
	0.063
	0.244
	0.080



	1234
	0.070
	0.290
	0.089





In the Figure 1 the red nodes show the most important people. This visualization makes it easy to see the most important people in the network while still showing how the connections are structured. ​The study finds that nodes like Node 2345 and Node 6789 that have high eigenvector centrality are very important. Not only do these nodes have a lot of connections, they are also linked to other very important nodes, which makes environmental messages even more widely spread. The simulation model was run with different amounts of content going viral (shown by the reproduction rate R0) and network connectivity (shown by the average degree of nodes) (Table 3).


[image: An illustration of a chart depicts the network visualization highlighting the key influencers.]

Fig 1 | Network visualization highlighting key influencers





	Table 3 | Simulation results for message spread across different network conditions




	Scenario
	Virality (R)
	Average Degree
	Percentage of Network Reached (%)
	Average Time to Reach 50% (iterations)



	1
	1.2
	10
	45
	20



	2
	1.5
	15
	60
	15



	3
	1.8
	20
	75
	10



	4
	2.0
	25
	85
	8





The simulation shows that environmental messages can reach a lot more people when they go viral (R0) and when there are more connections between computers. As an example, in Scenario 4, where = 2.0 and the average degree was 25, the message got to 85% of the network in 8 times depicted in Figure 2. Additionally, the simulation explore how echo chambers could form in the network, especially when users’ connections were very similar, meaning they mostly talked to people who shared their personal views.


[image: An illustration of a graph depicts the message spread as a function of virality and connectivity. The graph explains that the message spreads upto 85% of the network in 8 times.]

Fig 2 | Message spread as a function of virality and connectivity


According to the Figure 3, the chance of echo chambers forming increases as network homogeneity rises. In networks with a lot of similar users, 60% of them were found to be in echo chambers, which meant that messages could only reach 50% of the network as a whole as presented in Table 4. Because the Polarization Index (PI) is higher in networks with more homogeneity, this finding shows danger of polarization. Our network analysis showed that the structure of a social network has a big effect on how quickly and how far information spreads. Key influencers are very important for spreading messages in networks with a lot of centralization because they can quickly and widely share information with their large followings. This matches the patterns that were seen: nodes with high eigenvector centrality had a big effect on the overall flow of information in the network. These results show importance of influential people and work with them to make environmental campaigns more effective. But the study also shows that relying on a few central nodes could be unsafe if these nodes are not always on board with the campaign’s goals.


[image: An illustration of a graph depicts visualization of echo chamber formation. The graph tells about the percentage of users in echo chambers, average message reach and the polarization index.]

Fig 3 | Visualization of echo chamber formation





	Table 4 | Impact of network homogeneity on echo chamber formation




	Homogeneity Level
	Percentage of Users in Echo Chambers (%)
	Average Message Reach (%)
	Polarization Index (Pi)



	Low
	10
	80
	0.3



	Medium
	35
	65
	0.5



	High
	60
	50
	0.7





The simulations showed that environmental messages get spread much more quickly and to a wider audience when they are combined with content that is more likely to go viral (based on how emotionally appealing and relevant it is) and networks that are more connected. This finding suggests that creating emotionally powerful and interesting content is just as important as targeting key influencers if we want to reach numerous people. The results also show that making the network more connected, either by helping users connect with each other more or by connecting different sub-networks, can make these messages more powerful. These ideas can help environmental groups improve their social media strategies because they show importance of both good content and a well-structured network for campaigns to succeed.

In these kinds of settings, echo chambers form, which makes it much harder for environmental messages to reach new people. This is because messages tend to stay in closed loops, which strengthen already present beliefs of people. To get out of these “echo chambers,” as the simulations show, deliberate actions are needed. For example, groups should be encouraged to talk to each other and algorithms should be changed to show users a wider range of content. Taking on these issues is necessary to help people understand and care more about environmental problems. There is a lot of room for more research and ­real-world use of the study’s results in environmental communication.



Discussion

The network analysis for this study shows that key influencers play a big role in getting environmental messages out there on social media. We can find these influencers by their high eigenvector centrality. They are placed strategically in the network and are linked to both other influential nodes and other influential nodes. The importance of eigenvector centrality in finding these influencers is in line with what other ­research on social media dynamics has found: influencers are often the key to how information moves through networks.55,56 These people have an effect in two ways. First, because they can directly reach a lot of people, when they share or support a message, it becomes visible right away to all of their followers. Second, because these influencers are linked to other important nodes in the network, and they start a chain reaction that spreads the message to other influencers and beyond. This effect makes it even more important to interact with these key people as part of any environmental communication plan. By working with influencers, environmental groups can make sure that their messages not only reach a lot of people, but also spread quickly through the network, reaching people in many different and faraway parts of social media.57,58 However, depending on a small group of key influencers comes with some risks. It could be very hard for important messages to get out if these influential people do not agree with the environmental campaign’s goals or stop caring about the problem. Finding influential people is important, but it should also be paired with efforts to make the network of active nodes more diverse in order to make the strategy for spreading information stronger and more reliable.

The study’s simulation results shed more light on the factors that affect how well information spreads on social media, especially when it comes time it takes for content to go viral and networks connectivity. Virality, or how likely something is to be shared quickly and widely, was found to be a key factor in effective spread of environmental messages. More people on the network could see content that went viral more quickly. This kind of content usually has emotional appeal, is relevant, and can be shared. It was also discovered that being able to connect to networks was very important for making messages spread faster.59 When nodes are more densely connected, the overall connectivity of a network is higher. This means that information has more ways to travel. Because there are more connections, messages can get to more nodes faster as they can go through different routes at the same time. When we combine high virality with strong network connectivity, we have the perfect conditions for environmental messages to spread quickly and widely. In light of this, environmental communication strategies should not only focus on making content that is interesting, but also on how to improve the network’s structural connectivity.60,61 This could include working to make connections between different sub-networks or to connect groups of users who might not normally be able to talk to each other.

Also, the way that virality and network connectivity work together shows importance of timing and coordination for social media campaigns. Starting a viral campaign, for example, during a time when network connectivity is high, like during a publicized environmental crisis, could make the message more powerful. On the other hand, content that goes viral might not be able to reach many people in networks with poor connectivity. This shows importance of strengthening the structure of the network.

Experimenting with echo chambers in the simulation showed that spreading environmental messages on social media can be hard, especially in networks with a lot of duplicate content. When people in echo chambers mostly interact with people who share their views, information tends to stay in closed loops, which reinforces existing beliefs and limits exposure to different points of view. This can make it very hard for environmental messages to reach more people because they are less likely to get past these small groups and reach people. Several things make echo chambers easier to form, such as the way social media platforms’ algorithms often show content that is similar to what a user has already interacted with and the fact that people naturally look for information that supports what they already think. In networks with a lot of similar users, these factors work together to make a cycle where users keep seeing the same points of view while other points of view are pushed to the edges or ignored.62 This could make people’s views more divided, which would make it harder to agree on things related to the environment and make communication campaigns less effective.

It is important to encourage more diverse interactions in social media networks to fight the effects of echo chambers. One way could be cross-group engagement, which connects users with different political views by showing them relevant content or making changes to the algorithm. Spreading environmental messages to more people can be done by making content that appeals to a wider audience and connects with various groups.63 Using influencers with a wide range of followers is another way to make echo chambers less harmful. This group of influential people can help get messages across by linking various smaller networks. By carefully picking these influential people and utilzing them positively can help environmental campaigns reaching more people.

Implications for Environmental Communication

Organizations that want their messages to have the most impact should first make it a top priority to find key influencers and work with them. Large groups of influential people can share content across the network, reaching many people and starting chains of information flow. Spreading out the influencers is also important so that we do not have to rely too much on a few key nodes. A high virality rate and strong network connections make it easier for messages to get to a lot of people quickly. It is important to deal with echo chambers so that environmental messages reach a lot of people, not just a few small groups. Strategies that get people from different groups to interact with each other and use influencers with a lot of fans can help break down these barriers. This will make communication easier and more useful for everyone. Environmental campaigns can have a bigger effect if they understand and deal with these dynamics. This will make people more aware of, involved in, and likely to take action on important environmental issues.



Conclusion

This study shows importance of social media in shaping public opinion on environmental issues. It does this by screening both the good and bad things that can happen when we use it. Social media is a powerful way to communicate, and it gives environmental groups and policymakers chances they have never had before to reach a wide range of people, get people involved, and get people to take action. But whether or not social media can help us reach these goals depends on how well we understand working of networks and information spread. This study’s results show that network analysis and simulation are very useful methods for understanding these dynamics. People or things with high centrality measures, like eigenvector centrality, are placed in social networks in a way that makes messages stronger and reaches more people than would be possible with nodes that are not as connected. Getting these influential people involved is key for environmental communication campaigns to have the most impact possible. However, this study also stresses how important it is to not rely on just a few influential people, as this can leave you open to threats. A more stable communication strategy can be made by expanding the group of influential people and encouraging participation from a wide range of people in the network.

The simulation part of the study also shows content going viral and network connectivity effect environmental message. Viral content is one that strikes a chord with people emotionally and is made to be easy to share. This shows that environmental groups need to focus on writing messages that not only give people useful information but also make them share the content with other people. The study also shows that improving network connectivity, either by making it easier for people to connect with each other or by connecting different sub-networks, can help these messages get around. This information is especially helpful for making campaigns that need to reach a lot of different people.

The study also shows that echo chambers can be bad because they can make it hard for people to interact with each other. Messages are less likely to reach new people in networks where most of the people who interact with each other believe the same things. Instead, they tend to stay in closed loops and reinforce existing views. Along with making it harder for news to spread, this issue also makes people less united, which makes it harder for them to agree on environmental issues. It seems that getting rid of these “echo chambers” is important for making the public debate fairer and well-informed. Learnt from network analysis and simulation, environmental groups and policymakers can make more targeted and effective communication campaigns. It is possible to adapt these strategies to fit how individuals utilize the social networks they frequent. This allows their messages to reach and affect more individuals. Such groups can also deal with and get past communication problems by learning about them, such as the formation of “echo chambers.”

Another thing is that social media can help protect the environment, but only if we know how to use it well and plan our posts ahead of time. Environmental groups can make the most of social media to change people’s minds, get people to act, and make real progress in the fight against environmental degradation. They can do this by using network analysis and simulation techniques along with interesting and easy-to-share content. The results of the study make it possible for more research and real-world use in the field of environmental communication. This will allow people to get more involved in important environmental issues in a more effective and meaningful way.
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