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ABSTRACT

This study examines how social trust, social learning, and policy incentives drive community-based climate action, using an adapted version of Coleman’s collective action theory. By integrating social dynamics into a utility model, we explore individual motivations for participating in climate-positive behaviours within community settings. The model was tested through simulations, analysing different levels of trust, learning, and external incentives. Findings reveal that high social trust significantly boosts participation by enhancing the perceived benefits of collective action, while social learning amplifies participation through observed positive environmental impacts. In communities with weaker social structures, policy incentives effectively increase engagement, helping to reach participation thresholds critical for impactful climate action. These results suggest that fostering community trust, enhancing visibility of climate actions, and strategically applying incentives are key strategies for promoting sustainable practices. This research provides valuable insights for policymakers and community leaders seeking to mobilize local climate efforts through a combination of social and policy-based approaches.
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Introduction

Scientists, governments, and communities all over the world agree that we need to act quickly on climate change.1 To prevent the environment from deteriorating further, they also believe that sustainable practices are necessary. International groups and governments have put in place policies to reduce emissions, encourage the use of renewable energy, and support efforts to protect the environment.2,3 However, these top-down regulations cannot, on their own, bring about the desired environmental impact. People must be involved for change to be meaningful and lasting, especially through localized community efforts.4 People are becoming more aware of climate problems, but their actions to help the environment are still not consistent and are often not enough to meet global goals. Environmental progress is disjointed and slow because many individuals are not motivated to work together, or they believe their efforts will not make much of a difference.

Communities, on the other hand, have untapped power to change the environment by working together.5 They are social structures that can support group behaviour by making people feel like they are part of a bigger, more important movement. People in a community can spread environmentally friendly habits to more people by emulating the actions of others who also care about the environment.6 This can start a chain reaction that affects more people because trusting other people in a community can make it seem less difficult to join in. Trust and social learning are two important parts of community life that can help people do things that are good for the environment.

The collective action theory by James Coleman is used in this article to explain these changes.7,8 This theory helps us understand how people decide what to do in social situations. When people fail to recognize a big difference between the two kinds of expenses, cooperation is more likely to happen, says Coleman, because of the social factors that influence this, such as trust and community involvement. We argue that social learning and social trust are the two most critical factors in climate action for getting people to perform environmentally friendly actions, even if they are costly. The idea is that communities with strong social ties and clear actions on climate change can make it so that people always act in a way that is good for the environment. Projects in the community make people feel like they have power and a common goal when they watch and work on them. However, studies investigating the effects of social learning and trust on environmentally conscious actions are scarce. This is an issue since more people are turning to community-led environmental initiatives; this study aims to satisfy that need by developing a model that considers the impact of these factors on community-led climate action.

The primary objective of this study is to investigate how social factors such as trust and social learning, alongside policy incentives, influence individual participation in community-based climate action. This research aims to deepen understanding of the mechanisms by which communities can foster collective behaviour towards sustainability, particularly through trust-building and observational learning. By adapting Coleman’s collective action theory to a climate action context, this study seeks to create a utility model that accounts for individual cost-benefit assessments modulated by social trust, peer influence, and external incentives.

The study addresses the following research questions:


i. How does social trust within a community impact individual motivation to participate in climate-friendly behaviours?

ii. How do external incentives, such as policy-driven rewards or benefits, influence participation rates in community climate action efforts?

iii. What combination of social trust, social learning, and incentives yields the highest levels of community engagement in climate action?



Through these questions, the study aims to provide actionable insights into the social and structural factors that promote sustained, community-wide participation in climate initiatives, supporting policy development for enhanced collective climate resilience.



Literature Review

A global response is required to combat climate change, which is beyond the capabilities of any one individual. We need to find ways to work together and use the power of community dynamics. To solve global environmental problems, we need both official policies and community-led projects that can help people use sustainable methods.9,10 Social learning, social trust, and collective action theory, among others, are significant frameworks for considering how communities might encourage members to engage in environmentally friendly behaviours. In terms of taking action on climate change, this literature review examines in great depth each idea: social trust, social learning, and collective action.

Collective Action and Climate Change

The idea of collective action helps us understand why people do things that are good for everyone.11 It is especially helpful when trying to protect the environment because everyone benefits from things like clean air, and a variety of plants and animals. Collective action theory by Coleman12 says that people weigh the benefits they think they will get from joining a group action against the costs they will have to pay. When it comes to climate action, the model shows how people choose to make choices that are better for the community and the environment. Some people will join a group action if they believe that the benefits to the group are greater than the costs to them. This is based on how involved the person is in society. However, social factors, such as how obvious it is that peers are participating and how well individual and group goals are aligned, can have a big impact on this process.

The idea of collective action further extended by Ostrom et al.13 adds that for collective action to work, everyone must believe that what they do is valued and appreciated by others in the community. This feeling of helping each other out can be strengthened by shared norms, trust, and being able to see how other people are acting in ways that are good for the environment. In turn, this lowers the “free-rider” problem, which happens when some people use shared resources without giving anything in return.14 When people see other people doing eco-friendly things, they are more likely to do them too. This makes people feel like they are all working towards the same sustainability goals. Ostrom15 and Shah et al.16 found that social influences can engage more people to protect the environment. Sharing goals and being active in the community make each person feel like their work is valued, which makes it more likely that everyone will join in.17 This view of things says that collective action theory not only explains what each person does but also focuses on the social structures that help groups work together on environmental problems.

Social Learning in Climate Action

Communities’ environmental behaviour is largely shaped by social learning, especially when people watch and copy the actions of others that are good for the environment.18 Bandura19 defined social learning as the process of options for behaviours through observation, imitation, and reinforcement. Observing the actions of others, considering the consequences, and, if they see those actions to be beneficial, mimicking them is how people acquire social skills. In the context of climate action, this could mean that if someone sees a neighbour reducing waste or installing solar panels, they are more likely to do the same if they can see the benefits. These benefits can be material, like saving energy, or social, like getting more respect from others. Thus, making climate-friendly actions known in a community works like social learning, and teaching people to value and use eco-friendly methods.

By giving positive feedback and support for behaviours that are seen, social reinforcement makes social learning more powerful.20 Muro and Jeffrey21 assert that social reinforcement, like praise or approval from others, helps people see that being climate-positive is a good thing. Workshops or recycling programmes run by the community, for instance, can be used as social learning spaces. People who take part can learn habits that are good for the environment and get positive feedback from their peers, which makes them even more likely to keep these habits. Because they are rewarded for doing good things, this positive feedback makes people more likely to work on projects that are good for the environment.

Social learning can help communities make it a habit to care about the environment.22,23 Roy et al.,24 for example, looked at how people recycle and found that more people did it in communities where recycling was already common. People felt good about recycling when they saw their neighbours do it. When communities build a shared identity based on sustainability, everyone feels responsible for helping the group reach its environmental goals due to which social learning is a powerful tool for fighting climate change.

Social Trust and Environmental Engagement

People who trust each other are more likely to work together to protect the environment because they believe that their contributions will be valued and returned by others in the community.25 When people in a community trust each other, they see the risks of working together as lower. This makes it easier for people to justify putting themselves at risk to get benefits for everyone. Pretty and Smith26 defined social trust as the belief that others will act in ways that benefit all. People are more inclined to help one another out and work together when they live in a community where they trust each other.27

Studies show that trusting others is a strong sign of working with others to protect the environment. Smith et al.28 found that people who trust other people in their community are more likely to make eco-friendly choices. People are less afraid to act as a group when they trust each other. Projects that help the environment that everyone can join can help people trust each other in their community. Being open, accepting, and helping each other out in community programmes make people more likely to trust them because they know their contributions are seen and valued.29 Participatory environmental workshops or public forums on policies for sustainability, for instance, allow people to share their problems. When individuals have an opinion on the matter, they are more inclined to act in an eco-friendly manner because they have more trust in the collective actions.

The free-rider problem is a reason for people not wanting to work together to stop climate change.30 This is when some people enjoy the benefits of collective environmental goods without doing anything to help. This problem can be lessened by building social trust, which makes people more accountable in the community. People are less worried about others taking advantage of their work when they believe their peers will contribute. A society with a lot of social trust allows people to feel like everyone is doing their part, which leads to more people taking part in community-led initiatives. Because individuals believe that cooperating is equitable and makes a difference, they are more inclined to maintain sustainable practices when accountability and trust function together.31



Methodology

The impact of social trust and social learning on community members’ climate change action is quantitatively investigated in this study. We have extended Coleman’s theory of collective action by adding two more factors that are important for climate action: social trust and social learning. This method examines different scenarios where community dynamics lead to actions that are good for the environment, by using theoretical modelling, simulations, and sensitivity analysis.

Theoretical Model Adaptation

The core of this study is an adapted utility model based on Coleman’s collective action theory, modified to include Social Trust (T) and Social Learning (L) as key influences on individual decisions to participate in climate action. We formulated a utility function, Ui, which represents the net benefit or “utility” that an individual i gains from engaging in climate-positive actions. This utility function combines perceived benefits, costs, and social influences that either enhance or diminish an individual’s willingness to participate in environmental practices.

Ui=Ti⋅(Bi−Ci)+L⋅Ei

Where, Ti is a social trust factor for individual i, which increases perceived benefits due to trust in community participation. Bi is the perceived benefit of climate action for individual iii (e.g., cleaner environment, better community health). Ci is the perceived cost of participation for individual i (e.g., cost of eco-friendly products, time, and effort). L is the social learning coefficient, representing the extent to which observed behaviours influence individual iii to adopt similar actions. Ei is the environmental impact of individual i’s actions, which is visible to others and reinforces collective behaviour.

The social trust (T) measure shows how much people believe in their community’s efforts to work together, which can change how they see the benefits of making choices that are good for the environment. A higher value means that people are more likely to trust others to participate in the community, which encourages them to do so. The impact of observing the actions of others on an individual’s motivation to combat climate change is quantified by the concept of social learning (L). A high value means that social learning is strong and that people are motivated to adopt climate-friendly behaviours when they see their peers doing them. Based on the effects of social trust, social learning, and each person’s cost-benefit analysis, the utility function allows one to guess the likelihood that a person will take actions that are good for the environment.

Simulation Design

We used simulations of a variety of community settings to look at how differences in social trust and social learning affect people’s willingness to take action on climate change. To see how each one affects group behaviour, the simulations tried out different mixes of social trust and social learning. Each scenario was made to show a community with different levels of trust and learning so that we could see how these things affected the number of people who took action on climate change (Table 1).




	Table 1 | community scenarios based on levels of trust and learning in climate-positive behaviour




	Scenario
	Description



	High Trust, High Learning
	High levels of trust and learning indicate that community members rely heavily on one another and are profoundly impacted by eco-friendly practices.



	Low Trust, Low Learning
	Weak social linkages and a lack of visibility about climate-friendly behaviours are indicated by the community’s low-trust and low-learning values.



	Mixed Scenarios
	To examine the effects of each element independently, it would be helpful to conduct more simulations with either low trust and high learning or high trust and low learning.





There were 100 simulations of each situation, and each one showed a different way that the group could work with that set of trust and learning values. During these rounds, we were able to record different kinds of behaviour, which helped us figure out how participation rates change in response to different social factors. Random starting conditions were used for each simulation to find the individual prices (Ci) and benefits (Bi). These conditions were based on average community-level parameters, with some variation to account for differences between people.

Based on the situation, values for social trust (T) and learning (L) were given that went from 0 to 1, with 1 being the most influential on behaviour. Python was used for simulations to make sure that the calculations were accurate and could be repeated. We did a sensitivity study to see how changes in perceived (Ci) and benefits (Bi) affect the number of people who take action on climate change when social trust and social learning are different. This analysis helped find key thresholds where small changes in costs or benefits had big effects on participation outcomes. This gave us a better understanding of the factors that people consider most important when making decisions.

By systematically increasing or decreasing the value of (Ci) in each scenario, we assessed how cost fluctuations affect participation. For example, we increased (Ci) by 10%, 20%, and 30% increments and wrote down what happened to the participation rates. We were able to figure out when higher costs stop people from participating, especially in places where people do not trust or value learning. In the same way, (Bi) was changed gradually to see how perceived benefit affects engagement. We tested benefit levels that were above and below the average for the community. This helped us figure out the lowest level of benefits needed to keep people participating in each case.

The T ^ L parameters were also put through sensitivity tests. We found out how sensitive participation rates are to changes in social trust and social learning by slowly raising and lowering these values. This study found that trust or learning has a bigger effect on participation in different types of community settings. The results of the sensitivity analysis were saved as changes in participation rates, which were expressed as a share of the community taking action on climate change.

Data Analysis Techniques

After each simulation, statistics were used to search for the average number of participants, the standard deviations, and the importance of differences between situations. Theories, simulations, and sensitivity analysis are used together in this way to study how learning and social trust affect community-driven climate action. It looks at a lot of different community situations and the outcomes of different cost-benefit scenarios to get a full picture of the social factors that motivate people to act in environmentally friendly ways. The results can help lawmakers and community leaders who want to use social dynamics to get people in their communities to act in ways that are good for the environment.



Results

The complete analysis is given in the results section. It is based on mathematical deduction, simulation results, and sensitivity analyses.

Theoretical framework

In this study, we use Coleman’s theory of collective action to show how trust and social learning affect people’s preferences about climate change. This way of thinking sees tackling climate change as a public good that needs everybody’s help to make things better for everyone, like making ecosystems safer, air cleaner, and pollution lower. Our model builds on Coleman’s original one by adding social trust and social learning. Key elements in the model are,


i. We should all do something about climate change because it is a public good that benefits everyone, not just some people.

ii. When people trust each other and have a lot of social capital, they are more likely to work together. Trust lowers the risks of participation by making people certain that other people will also contribute.

iii. The term “social learning” is used here to describe the phenomenon wherein individuals’ behaviour is influenced by their peers’ actions in the community. This creates a positive loop of environmental engagement.



To incorporate these social dynamics, we define the utility function for each i as follows,

Ui=Ti⋅(Bi−Ci)+L⋅Ei

Where, Ui is the utility of individual i from participating in climate action. Ti is a social trust factor for individual i, which amplifies the perceived benefit. Bi is the personal benefit derived from collective climate action. Ci is a personal cost associated with adopting climate-friendly actions. L is the social learning coefficient, reflecting the degree of influence from observing others’ actions. Ei is the environmental impact of an individual’s actions, observable by the community. If an individual were to act in isolation, without considering any community influence, their utility from participating in climate action would simply be the difference between the benefit Bi and the cost Ci.

Uialone=Bi−Ci

This equation assumes that the individual only values the direct benefits and costs of their actions without any added effect from trust or learning factors. The basic utility is positive if the perceived benefit Bi exceeds the cost Ci.

In a collective action setting, social trust Ti plays a crucial role in amplifying the perceived benefit of contributing to climate action. Higher trust suggests that the individual believes their actions will align with others’ efforts, increasing the attractiveness of participation. Thus, we modify the basic utility by multiplying the benefit term by Ti.

Uitrust=Ti⋅(Bi−Ci)


i If Ti = 1, the individual has full trust in the community, so the net benefit is entirely realized.

ii If Ti < 1, trust is partial, meaning the individual perceives the benefit to a lesser extent.

iii If Ti = 0, there is no trust, and the individual sees no additional benefit from collective action.



Social learning captures the idea that observing others’ actions can influence an individual’s likelihood of participating. The observed environmental impact Ei, combined with the learning coefficient L, represents the added utility of social reinforcement,

Uilearning=L⋅Ei

L reflects the extent to which the individual is influenced by others. If L = 1, social learning has a maximum influence; if L = 0, the individual is unaffected by observing others’ actions. Ei quantifies the environmental impact visible to the community, reinforcing collective behaviour as individuals observe tangible results. Finally, by integrating the trust-adjusted net benefit and the social learning influence, we derive the total utility function for individual iii:

Ui=Ti⋅Bi−Ci+L⋅Ei

This function suggests that individuals are more likely to participate in climate action if:


i. They have high social trust in their community’s efforts.

ii. They can observe positive environmental impacts from others’ actions.



The term Ti · (Bi−Ci) shows that with higher social trust, individuals perceive greater benefits from climate action. Trust effectively “discounts” the personal costs, which makes it more appealing to take part. People who do not trust the community may not be willing to pay for things when trust is low. People are more likely to participate enthusiastically in activities where they have a high level of social trust, meaning they believe others are genuinely committed to recycling and protecting the environment. For example, there is a strong culture of recycling in Scandinavian countries, where people trust each other a lot. People are willing to sort and recycle their trash because they know that others are also doing their part. As a result, people feel like they are part of a larger, more trustworthy effort, which “discounts” their work and costs. In places with less social trust, on the other hand, people may not believe that others are acting honestly or consistently. In cities where people may not trust the government or their neighbours as much, for example, they may be less likely to recycle or make other environmentally friendly choices because they do not think their efforts will make a difference.

The L · EI term highlights the role of social learning. If L is high, it means that other people’s actions that make the environment better have a big effect on how people act. For example, if numerous people in a community start recycling, other people will likely follow as they see how helpful it is for everyone and are encouraged to join in. Sweden is the best at recycling and dealing with trash. The Swedish government has set up a lot of recycling programmes that give people clear information and reasons to recycle.32 Recycling has become very popular because of educational campaigns and community recycling programmes that are easy to see. Because of this, more than 99% of residents recycle, which helps create a culture where caring about the environment is normal.33 Recycling has become an important part of the community’s identity because it is praised by others.

San Francisco, California, USA, has big plans to have no trash left over by 2030.34 Public campaigns, education, and success stories from local businesses and households that have cut their waste by a lot are some of the ways the city encourages people to help reduce waste. Because of this project, more people in the community are recycling and composting, and the city is now keeping over 80% of its trash out of landfills. Residents’ actions become more sustainable as a result of these efforts’ success, which leads to a shift in culture. Some of the best things about Costa Rica are its biodiversity, its efforts to protect it, and its ecotourism.35 When residents realize the benefits of preserving natural resources for ecotourism, they are more likely to become involved in community-led conservation efforts. Because of educational programmes that teach about the economic and environmental benefits of conservation, the country was able to successfully grow its protected areas to cover more than 25% of its land. A strong national identity based on caring for the environment and eco-friendly tourism has grown due to social learning.

Threshold for Collective Success

In many cases, a minimum participation threshold k is required for effective climate action. High average values of TI and L across a community can help achieve this threshold, as individuals are both motivated by trust and influenced by observed actions. Intending to cut down on pollution and traffic, Copenhagen has successfully added bike-sharing programmes to its public transportation system.36 For the programme to work, there needs to be a certain number of participants (the “threshold”) to make sure that bikes are always available and that the infrastructure can continue to make money. The bike-sharing programme needs to be used by enough locals and tourists to make it financially and operationally stable. People are more likely to use bike-sharing services when they have trust in their safety and availability and see other people regularly using these services. Also, the city’s visible cycling culture creates a positive feedback loop where each participant encourages others to join, which builds the necessary critical mass.

Germany’s strong recycling culture is supported by both high trust and social learning.37 Municipalities have established systems that make recycling efforts highly visible (Ei), and strong community trust (high Ti) ensures that individuals believe their efforts are part of a collective goal. This environment aligns with the High Trust, High Learning scenario, encouraging widespread participation.

During Cape Town’s severe drought, the government encouraged people to save water by making people’s water usage public and giving prizes to those who saved water the most.38 People saw those efforts to save water were being made (high Ei), which led to strong social learning (L), even in places where trust was moderate (Ti). This method fits the Low Trust, High Learning scenario, in which people are motivated by clear actions even though they have different levels of trust. Community gardening projects have worked well in New York, where people trust each other enough to take part. This is the same as the High Trust, Low Learning scenario, in which people are confident enough in their actions to help the climate because they trust others.



Threshold Contribution and Free-Rider Effect

P(N, k) denote the probability of effective climate action based on community size N and a threshold k. The threshold condition is defined as:

P(N, k)×(Ti⋅(Bi−Ci)+L⋅Ei)≥(1−P(N, k))⋅Sifree rider

Where, Sfree rider represents the free-rider effect, where individuals benefit without contributing. This inequality suggests that when the trust and learning factors are high enough to outweigh the free-rider effect, community participation in climate action will likely succeed. Consider a neighbourhood where 70% participation is required to meet the threshold for effective climate action (e.g., recycling), with P(N, k) = 0.7. If Sfree rider a rider is low (i.e., limited benefits from free-riding), then high values of Ti and L can easily meet the threshold, driving widespread engagement.



Policy and External Incentives

To further encourage participation in climate action, governments or organizations may introduce external incentives. G represents these incentives, which could include tax breaks, subsidies, or public recognition for participating in climate-positive behaviours. We extend the utility function to include G as follows,

Uitotal=Ti⋅Bi−Ci+L⋅Ei+G

G represents a fixed external incentive provided by the policy, independent of individual trust or social learning factors. When G is high, strong incentives can tip the balance in favour of participation, especially when Ti or L is low. This addition can counterbalance lower levels of trust or social learning by providing direct benefits that make participation more appealing. Threshold Contribution with G: A sufficiently high G can help achieve a participation threshold k, where collective action becomes effective. For example, if a community requires 70% participation to see a meaningful recycling impact, an attractive incentive G can help surpass this threshold by encouraging otherwise reluctant individuals to participate.



Threshold Model with Policy Incentives

P(N, k) denote the probability of achieving effective climate action based on community size N and a threshold k of required contributors. We establish a threshold condition to ensure participation levels meet collective action goals:

P(N, k)×(Ti⋅(Bi−Ci)+L⋅Ei+G)≥(1−P(N, k))⋅Sifree rider

This inequality suggests: If the left side (utility from participation) outweighs the right side (utility of free-riding), participation becomes the dominant strategy. High Ti, L,vG values make the left side more likely to exceed the free-riding benefit, thus increasing participation rates. Communities with an elevated level of trust and social learning naturally get more people to join, even if they only offer small incentives. High levels of G help reach important participation thresholds k, which are needed to get the most out of group climate actions. To encourage long-lasting, community-led climate action, this model stresses the importance of matching community trust, clear environmental impact, and strategic incentives.

Simulation Analysis

The simulation study examined how different mixes of social trust and social learning affect the number of people who take part in community-led climate action. Each simulation scenario went through more than 100 runs, which took into account the fact that people’s reactions to changes in costs and benefits can be different and that random factors can also affect participation. These rounds of testing made sure that the results were solid averages that took into account the different ways that communities work, rather than being skewed by extreme cases or one-time events. The results show that communities with different levels of trust and learning structures can get people to act in ways that are better for the environment in different ways. The average number of people who participated and the standard deviation for each situation can be seen below in Table 2. This shows how these social factors affect each other.




	Table 2 | Simulation results for different trust and learning scenarios




	Scenario
	Average Participation Rate (%)
	Standard Deviation (%)



	High Trust, High Learning
	83
	4



	Low Trust, Low Learning
	35
	6



	High Trust, Low Learning
	61
	5



	Low Trust, High Learning
	57
	5





High Trust, High Learning (83% Participation, SD = 4%)

In communities in which social trust and social learning are high, 83% of people who live there are involved in taking action on climate change. People who trust their community are more likely to think that their contributions will be returned, and people who learn from others are more likely to copy actions that are good for the climate. This mix makes a positive feedback loop where people feel supported in their choices to act and see immediate social and environmental effects that make them even more committed. This small difference shows that things stay the same from one iteration to the next. This suggests that communities with a lot of trust and learning can keep their high levels of participation even when people’s ideas about the costs and benefits change slightly.

Low Trust, Low Learning (35% Participation, SD = 6%)

When trust and social learning are not strong, participation drops to an average of 35%. People who do not trust collective efforts are more likely to be concerned that their actions will not be supported, which makes them less likely to adopt practices that are good for the environment. The low social learning factor also means that people do not see many actions that are good for the climate that they can copy. In communities with weak social structures, like the one in this scenario, people feel alone in their efforts, which makes them less likely to work towards common environmental goals. The larger deviation here suggests that people’s involvement in these communities is less stable and could change due to outside factors, such as temporary policies or incentives.

High Trust, Low Learning (61% Participation, SD = 5%)

The average participation rate in communities with high trust but low social learning is 61%. People who trust each other are more likely to take action on climate change because they are sure that their efforts will complement those of others. The low social learning factor, on the other hand, makes climate-positive behaviours less visible. This means that people may not see enough examples to make their actions more consistent. Trust is what makes people want to participate, but if there are not many examples of good behaviour, participation might not reach its full potential.

Low Trust, High Learning (57% Participation, SD = 5%)

In places where social trust is low but social learning is high, 57% of people participate, which is a little less than in the high-trust case. Individuals are motivated to act in ways that are good for the climate when they see others doing so, even if there is not a lot of trust in the community. But if people do not trust each other, they might not believe that these actions will last or that everyone is committed to them, which could make them less engaged. The high-learning factor partially compensates for low trust by creating a visible standard of behaviour, though individuals may lack confidence in the community’s support over time. Like in the high-trust, low-learning case, the participation rate stays pretty steady. The differences may be caused by how different people react to observed behaviours and the community’s inconsistent support.

The results show several ways to get people in communities to take action on climate change. Building trust through community meetings or open decision-making processes can make people feel more confident in the work that is being done to protect the climate. Making climate-positive behaviours visible in the community can help people learn how to get along with others. Targeted strategies that deal with specific social problems, like building trust or making actions more visible, can help communities with low trust or learning gradually get more people involved.

Sensitivity Analysis

At various degrees of social trust and social learning, the sensitivity analysis found that changes in the amount that people believe something costs and how much they think it helps them impact the number of individuals that engage. This study finds important levels at which changes in costs or benefits have a big effect on participation.

According to Table 3, in places where trust and learning are high, a 30% rise in costs only made people 10% less likely to participate, showing that those places are resilient. In Low Trust, Low Learning communities, on the other hand, participation dropped by 22% when costs went up. This shows how vulnerable these communities are to changes in costs (Table 4).




	
Table 3 | Sensitivity analysis results – Cost variations




	Scenario
	Cost Increase (%)
	Change in Participation (%)



	High Trust, High Learning
	+10
	−3



	High Trust, High Learning
	+20
	−7



	High Trust, High Learning
	+30
	−10



	Low Trust, Low Learning
	+10
	−8



	Low Trust, Low Learning
	+20
	−15



	Low Trust, Low Learning
	+30
	−22








	
Table 4 | Sensitivity analysis, benefit variation




	Scenario
	Benefit Increase (%)
	Change in Participation (%)



	High Trust, High Learning
	+10
	+4



	High Trust, High Learning
	+20
	+9



	High Trust, High Learning
	+30
	+13



	Low Trust, Low Learning
	+10
	+5



	Low Trust, Low Learning
	+20
	+11



	Low Trust, Low Learning
	+30
	+15





For benefit increases, Low Trust, Low Learning communities showed higher sensitivity, with a 30% benefit increase raising participation by 15%. This implies that even in low-trust settings, higher perceived benefits can encourage engagement.

The results show that social learning and trust are important factors in getting people in communities to take action on climate change. People are more likely to participate when they trust the situation, and social learning reinforces behaviour by showing them how to achieve good results. Communities with high levels of trust and clear actions that help the environment have the highest rates of participation. This suggests that local campaigns that focus on building trust and making actions clear can increase environmental involvement. Strategies that make climate actions more open, accessible, and noticeable are likely to get more people involved, especially in places where trust levels are moderate to high. Also, making climate action successes visible (for example, through community projects or public workshops) can boost social learning and encourage more people to get involved, even in places where trust is low. Policies that lower costs or boost perceived benefits (for example, tax breaks for eco-friendly products or reward programmes) could make it easier for people to participate.



Discussion

Through modelling climate action as a group behaviour affected by both community dynamics and individual cost-benefit analyses, this study highlights the complicated but important role that social factors play in getting people involved in the environment. According to the results, trust and learning are very important in communities, and outside incentives are very important for encouraging people to make choices that are good for the environment. Higher community trust makes people more likely to see the benefits of working together, as shown in the High Trust, High Learning scenario, where 83% of people participated, compared to only 35% in the Low Trust, Low Learning communities.

Cvitanovic25,39 has shown that communities with high levels of trust are more likely to succeed in their environmental efforts as a whole. Finding that trust alone, even without a lot of social learning, can get a lot of people to participate (61% in High Trust, Low Learning) supports the idea that trust is the basis for long-lasting group actions.40 With this new knowledge, policymakers can make better decisions, attempting to increase community trust might be a cheap way to encourage people to take action on climate change, even in places where social learning is not very common.

The role of social learning in driving climate action was clear in all of the scenarios. For example, 57% of people in the Low Trust, High Learning setting took action, showing that clear environmental actions can raise awareness and get more people involved, even in places where trust is low. When people see others doing things that are good for the environment, the learning coefficient L increases the perceived environmental impact Ei, which makes environmentally friendly actions more appealing. Findings stress the role of social reinforcement in adopting environmentally friendly behaviours and are supported by this result.41,42

According to the cascading effect of social learning, making climate actions more visible to the public is very important. This means that community-led campaigns that show off people’s contributions, like local recycling or energy conservation efforts, could increase participation by making the effects of each action more factual.43,44 Adding policy incentives (G) to the model proved that incentives can still attract many participants even in settings where individuals lack trust and knowledge about one another. For example, the utility function shows that higher incentives can make up for weak social dynamics in Low Trust and Low Learning situations by giving people direct benefits that are greater than the cost of participating. As shown in the literature on behavioural economics and environmental policy, offering financial or social rewards for sustainable behaviours has been shown to increase their participation, especially when people do not have a lot of social drivers.45,46 In regions where people lack social connections or opportunities to learn from others’ examples, this result has obvious implications for policymakers as it implies that targeted incentives can effectively motivate individuals to address climate change. Together, we can combat climate change, and policymakers can make it happen by carefully incentivizing people to reject the temptation to “free-ride.”

Policy Applications with Concrete Examples

Take Germany’s recycling culture as an example of how these findings might be translated into practical measures. With its Green Dot system, the German government has established a two-pronged approach to building public confidence in waste management and recycling by providing transparent information on recycling results and set standards for participants.47 These programmes show how incentives and trust-building strategies can bring about long-term participation in environmental activities, which is in line with the High Trust, High Learning approach. Other regions’ policymakers might take a page out of this playbook by incorporating trust-building strategies into their own sustainability and recycling initiatives, such as providing more localized feedback or more transparent reporting.

The PES programme in Costa Rica, which pays farmers and ranchers to keep their land forest cover intact, is another good example.9 Benefits to the environment, such as less deforestation and more biodiversity, and public faith in the government are the driving forces behind this programme’s success.48 Members of the community witness the concrete results of environmental initiatives, which enhances the impact of social learning. To progressively increase trust and engagement, governments in nations with moderate to low levels of trust may implement comparable initiatives, but they would likely need to supplement them with robust awareness efforts and small incentives.

Cultural Adaptability of the Model

Although the model shows promising predictive skills, it is worth investigating further into its adaptation to different cultures. For example, in collectivist Asian societies like South Korea and Japan, the value of community is frequently prioritized over personal gain.49 While there may be an inherent increase in social trust in certain contexts, actions must be visible (social learning) to bring individual behaviours into line with group standards. Similar to Japan’s Eco-Town programme, which incorporates resource recovery and trash management into local identities, policies in these settings should centre on public recognition initiatives that honour community accomplishments.50 In contrast, personal benefit incentives (such as cost savings or tax rebates) may be more effective in motivating participation in more individualistic societies, such as the United States, even when trust levels are initially low.

Cultural differences in trust-building and trust-maintenance practices might also impact the model’s practicality. Public support for top-down measures, such as carbon taxes or mandatory recycling, is often high in Scandinavian nations due to the high level of trust in government institutions.51 On the other hand, community-led projects may do better than government-led programmes in areas where faith in institutions has always been poor, like in parts of South America or sub-Saharan Africa. Making adjustments to the model to reflect these cultural subtleties guarantees its applicability in a wide range of global settings.

Maximizing the Effect of Rewards

The model’s incorporation of incentives (G) emphasizes their critical function in boosting engagement in low-trust, low-learning settings. During its water crisis, Cape Town’s Day Zero campaign, for example, used tiered pricing systems to incentivize conservation and advertised water-saving accomplishments.52 Even in a moderate-trust setting, this method was able to motivate behavioural change by combining visibility (high L) with financial incentives (G). By combining well-publicized successes with scalable incentives, similar approaches could be implemented in areas dealing with resource scarcity or drought.

Policies about urban transportation, like Copenhagen’s bike-sharing systems, also show promise. The apparent obstacles to access were removed and mass adoption was promoted by incentives like subsidized memberships or free introductory rides. As a result, trust and social learning were fostered through a feedback loop that involved visible engagement. Integrating bike-sharing with public transportation networks or offering incentives for regular usage are two examples of how policymakers might tailor incentive structures to local preferences and improve such programmes in culturally diverse environments.

Policy Frameworks and Their Consequences

The model’s flexibility to accommodate cross-cultural and multi-level governance issues becomes crucial when this conversation is extended to encompass global climate action. For instance, the confidence and engagement of both the public and governments are crucial to the success of the Paris Agreement’s nationally determined contributions. People are more likely to commit at the national level if they have faith in global institutions and see clear climate initiatives led by their peers. Sharing examples of countries’ emission reduction achievements, like Bhutan’s carbon-negative status, could encourage international collaboration and serve as a model for other nations to follow. Social trust-building methods embedded into community-level forest conservation efforts could also assist international programmes like the United Nations’ REDD+ initiative.

To ensure scalable and sustainable climate action internationally, policymakers must address the complex interplay of trust, social learning, and incentives. By doing so, they may create personalized plans to fit the unique demands of their communities.



Limitations

There are different social and cultural factors in each community that could change how trust and learning in climate action work. More studies in a range of community types would help to confirm these results. For ease of use, the model takes fixed values for trust and learning. In reality, trust and learning are fluid and can change because of things outside of people’s control, like bad government or environmental problems. Longitudinal studies that record these changing social dynamics could give us a better understanding of how people’s responses to climate change over time. Policy incentives are a key part of the model, but they might not work in the long term. Concerns have been raised in the literature about extrinsic versus intrinsic motivation that relying too much on incentives could make people less motivated to take action on climate change. To make things last longer, future research could look into hybrid models that use both short-term incentives and long-term community-building efforts.



Future Research

Field studies in different types of communities—rural, urban, and suburban—could validate and improve the model, allowing changes to be made based on the unique social and economic situations in each community. In the future, researchers might explore how trust and social learning change when policies are changed or when the environment changes. These kinds of studies could give us useful information about how to keep working on climate change for a long time. Researchers examining hybrid models that combine financial rewards with community-based rewards (like public praise) might find ways to keep people taking action on climate change without relying on external motivations alone. The issue that incentives may discourage environmentally beneficial actions could be resolved in this way.

As social media grows, it might be interesting to study how digital tools teach people to work together to fix environmental issues in the future. Community-based apps or online forums may make it easier for more people to see and do things that are good for the environment, which may boost the effects of social learning. The results show that two important ways to get everyone to protect the environment are to build trust in communities and make climate actions public. In areas where social ties are weak, government incentives can be particularly useful in motivating enough individuals to take action on climate change to make a significant impact.



Conclusion

The study’s objective was to discover how policy incentives, social trust, and social learning affect people in communities who work together to safeguard the environment. People participate in environmental group projects for the same reasons: to learn from each other and establish trust, according to the results. Furthermore, they demonstrate the power of external incentives to motivate individuals, even in socially awkward settings. When people in a community have a high level of trust for one another, they are more motivated to take action against climate change because they feel their efforts will have a positive impact on others and themselves. When individuals observe the consequences of their actions on others, a process known as social learning occurs, amplifying this effect. More people are enticed to participate, leading to a positive feedback loop. With the addition of legislative incentives, the model demonstrates how external assistance, such as subsidies or recognition programmes, can increase participation and bring communities to the critical mass required for effective climate action.

As technology becomes more integrated into community engagement, future studies could look at how social media and digital platforms increase social learning and the visibility of climate actions, which could lead to more people getting involved. While incentives can get people involved, it is important to look into how they affect trust and motivation in the long term. Finding out whether these kinds of programmes encourage long-term participation or reliance on rewards could help people come up with more effective solutions. To encourage long-lasting climate action by communities, we suggest that policymakers and community groups use programmes that bring people together, like neighbourhood meetings or local environmental workshops, which can help build the trust that is needed for everyone to work together to solve climate change. To enhance the social learning benefits, a platform needs to be provided for community members to publicly recognise and celebrate their efforts to improve the environment. A great way to get more people interested is to write about local environmental protection activities or organise events that highlight positive deeds. Reimbursements for purchasing environmentally friendly products or rewards for participating in local environmental projects are examples of targeted policy incentives that can help compensate for weak social structures and achieve the necessary levels of engagement in areas where social learning and community trust are lacking.
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