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Abstract
Plastic pollution has become a significant environmental, social, and economic issue in Nigeria. Despite the various initiatives and policies put in place, plastic waste management remains a significant challenge in the country. Anti-plastic pollution innovations hold great potential for promoting sustainable development and economic growth in Nigeria. This research aims to examine the extent to which anti-plastic pollution innovations have been adopted, and their diffusion has affected economic growth and sustainable development in Nigeria through climate change communication. Anchored on the Diffusion of Innovations Theory, this research utilized a systematic review of the literature on plastic pollution and sustainable development in Nigeria. The study reveals that despite the various initiatives and policies put in place to manage plastic waste, Nigeria still faces significant environmental, economic, and social challenges. The diffusion of anti-plastic pollution innovations can promote sustainable development by reducing the negative impact of plastic waste on the environment and supporting economic growth. The study finds that the adoption and diffusion of anti-plastic pollution innovations in Nigeria have been slow due to low awareness, limited resources, and inadequate policies and regulatory frameworks. The study concludes that there is a need for increased awareness, collaboration between stakeholders, and policy support to further promote the diffusion of anti-plastic pollution innovations in Nigeria and suggested innovative ways through which climate change communication can be used to aid the diffusion of anti-plastic pollution innovations. The study provides practical recommendations for policymakers, researchers, and other stakeholders to address the challenges of plastic pollution and promote sustainable development in Nigeria. 
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INTRODUCTION
Climate change is a global crisis that requires urgent action. One such action is the diffusion of anti-plastic innovations, which are aimed at reducing plastic waste and contributing to sustainable development. These innovations are particularly relevant to Nigeria, a country where plastic usage is prevalent, and environmental consciousness is slowly growing (Oyedotun, 2022). The diffusion of anti-plastic innovations is about the spread and adoption of strategies meant to decrease the use of plastics, such as biodegradable alternatives or recycling programmes (Adeyemi, 2022). However, successful diffusion relies heavily on effective communication strategies about climate change and sustainability. Nigeria, like other parts of the world, has a challenge in effectively communicating the urgent need to adopt such innovations for the benefit of the environment.
Given the high levels of plastic waste in Nigeria—amounting to approximately 2.5 million tonnes annually—the importance of addressing this issue cannot be overstated (Obi et al., 2023). Plastic waste poses severe problems for the environment, including pollution of water bodies and land, harming wildlife, and being a significant contributor to global greenhouse gas emissions (Orimolade et al., 2023). Nwafor (2024) explains that a lack of effective waste management infrastructure and technology in the country exacerbates the plastic pollution problem, leading to uncontrolled plastic littering and even greater economic consequence. Thus, Nigeria's government and numerous organisations are keen on promoting anti-plastic innovations. For example, the Nigerian Recycling Initiative (NRI) is developing strategies to increase plastic recycling in urban areas (Adejoke, 2024). Similarly, the Federal Ministry of Environment has initiated policies that encourage reduced plastic usage, such as plastic bag ban laws (Ogunjobi et al., 2022).
However, these initiatives face significant barriers in relation to public awareness and behaviour, which hinders the diffusion of anti-plastic innovations (Adebowale et al., 2022). Therefore, effective climate change communication is crucial for influencing the public's attitudes towards these innovations. Communication strategies need to balance urgency with feasible solutions, making use of appropriate platforms to reach a broad audience (Afolayan et al., 2022).
Climate change communication in Nigeria has had its share of challenges, such as lack of nuanced understanding, information overload, and resistance to behavioural changes (Omotola, 2022). However, recent efforts by various stakeholders offer hope, with more targeted, informative, and engaging strategies, coupled with local languages for wider reach (Oguntuase, 2024). The use of social media as a climate change communication tool has been noted to have significant potential in Nigeria (Oguntuase, 2024). Social platforms allow for the dissemination of anti-plastic innovation information quickly and widely, facilitating knowledge sharing and encouraging behavioural change. 
The continued research and development of new anti-plastic innovations promise to further advance plastic waste reduction efforts in Nigeria. The use of biodegradable materials and the improvement of recycling processes have been noted to have a significant impact on reducing the prevalence of plastic waste (Onyekwelu et al., 2023). Thus, the urgency of climate change necessitates the rapid diffusion of anti-plastic innovations in Nigeria and other countries. Effective communication of climate change issues is crucial for promoting public acceptance and use of these innovations. As Nigeria continues to progress in these efforts, it sets a valuable example for other nations striving for sustainability and environmental preservation.
Study Objectives
The study aimed to achieve the following objectives 

1. To identify the various interventions and innovations aimed at curbing plastic waste, promoting sustainable behavior, and reducing the negative impact of plastics on the environment in Nigeria.
2. To analyze the diffusion of anti-plastic innovations in Nigeria and identify the factors that facilitate or hinder their adoption and implementation.
3. To assess the contribution of anti-plastic innovations to sustainable development and climate change communication in Nigeria.
OVERVIEW OF ANTI-PLASTIC INNOVATIONS
Anti-plastic innovations refer to the creative measures, technologies, and ideas developed to mitigate the environmental impact of plastic waste, and in many cases, to replace non-biodegradable plastics in various applications entirely. These advancements encompass a range of solutions, from biodegradable alternatives to plastic waste utilization and recycling methodologies.  Innovations in the anti-plastic sector are fast-emerging, given the urgent need to address the environmental crisis caused by plastic pollution. Single-use plastics dominate our daily lives and have severe implications for the environment, wildlife, and human health (World Bank, 2022). The persistent nature of these plastics results in a prolonged lifetime in the environment, ranging from hundreds to thousands of years before breaking down (National Geographic, 2022).
Hence, the global community, including Nigeria, has focused on implementing innovative solutions to resolve this crisis. Nigeria, Africa's most populous country, is experiencing a significant surge of plastic waste due to its rapid urbanization and booming population. The country's anti-plastic efforts, however, have been promising.  Novel technologies are surfacing in Nigeria, aiming to convert discarded plastics into valuable commodities. EcoDomum, a company in Lagos, has pioneered a project to construct affordable housing units using recycled plastic bricks (BBC News, 2023). This dual-purpose innovation addresses Nigeria's growing housing crisis while encouraging the recycling of plastic waste. 
Globally, anti-plastic innovations seem to be following two primary paths - developing biodegradable alternatives to plastics and finding novel uses for existing plastic waste. For instance, the production of biodegradable plastic bags from cassava starch is a trending solution in Thailand and Indonesia (Yomiuri Shimbun, 2023) significantly reducing the demand for traditional, non-biodegradable plastics bags. High-tech engineering projects are transforming plastic waste gasification on a larger scale, converting plastics into fuels. Companies like Agilyx, based in the USA, convert waste plastics into synthetic crude oil pieces that can be refined into diesel, petrochemicals, and even jet fuel (Agilyx, 2024).
In the current global context, plastic pollution has emerged as a significant environmental concern (ABC News, 2021). Recent innovations in anti-plastic technologies have shown remarkable potentials for addressing this concern. Particularly noteworthy are the efforts from Nigeria and several other global regions. One path-breaking approach to addressing plastic pollution is biochemical conversion (TechTimes, 2021). Here, plastic waste is broken down into smaller molecules through enzymes, thereby facilitating recycling. A prime example is the "PETase" enzyme discovered by Nigerian scientists, which breaks down PET plastics at significantly higher rates than conventional methods.
Another Nigerian innovation is the plastic-to-fuel (PTF) technology (Punch, 2022). This process involves converting plastic waste into usable fuel, effectively turning a global pollutant into a valuable resource. It’s a practical and effective method gaining worldwide acceptance. Elsewhere, in Europe, there has been a surge in plastic-free packaging alternatives (Reuters, 2023). For instance, the Dutch company "Avantium" uses plant sugars instead of petroleum to create a fully recyclable packaging material. This approach aligns well with circular economy principles. More traditional methods, mostly involving the recycling of plastics, have seen substantial upgrades. Wecyclers, a Lagos-based company, employs tri-cycle powered collection of plastic waste from households in the city (Wecyclers, 2024).The collected waste is then recycled and used to manufacture products like chairs, tables, and other household items, effectively closing the recycling loop.
Similarly, in the United States, a company called "Newlight Technologies" uses carbon emissions to create a plastic alternative called "AirCarbon" (Forbes, 2023). AirCarbon is not only biodegradable but also carbon-negative, further enhancing its potential as an eco-friendly alternative. Notably, innovations are not limited to large companies. In Nigeria, individuals and small societies play a major role in an anti-plastic movement. One innovative method is the use of plastic bricks for building homes, pioneered by a social enterprise (Al Jazeera, 2024). Another global innovation is the use of algae or seaweed to create biodegradable single-use items, such as cutlery and bags (The Guardian, 2023). Innovators in regions like Asia and Africa deploying this technology due to the abundance of resources.
Developments in the field of compostable plastics have also been significant. These are plastics that under certain conditions decompose into water, carbon dioxide, and biomass. One such innovation is "Polyhydroxyalkanoates" (PHAs), biodegradable plastics produced by microorganisms. Moreover, initiatives like plastic banks help to reduce plastic waste by incentivising recycling (BBC, 2022). In Nigeria, such initiatives provide marginalized communities with income opportunities and play a crucial role in plastic waste management. In parallel, legislations like Thailand’s plastic bag ban of 2021, are important anti-plastic innovations. While not a technological solution, these legislations play a significant role in shifting societal behaviours towards less plastic dependence.
The emergence of plastic-eating bacteria is another interesting innovation, for instance, the bacterium "Ideonella sakaiensis" (Science Magazine, 2024). It consumes PET plastics, providing an interesting approach to plastic degradation. On the other hand, innovative processes like pyrolysis convert plastics into synthetic gas, a cleaner alternative to fossil fuels (National Geographic, 2023). While these innovations are remarkable, challenges persist. One of the key challenges is the need for significant infrastructural and policy support to upscale these innovations. Moreover, there’s a need for consumer awareness and education regarding plastic waste management. In essence, the global community has achieved significant strides in dealing with plastic pollution. Anti-plastic innovations across Nigeria and the rest of the world are playing an increasingly crucial role in mitigating this crisis.
DIFFUSION OF ANTI-PLASTIC INNOVATIONS IN NIGERIA
Plastic pollution has emerged as an alarming global issue, prompted by excessive reliance on plastic products and inefficient waste management systems (Adebayo & Dada, 2022). Nigeria, Africa's most populous country, is no exception. Nevertheless, the nation is gradually warming up to the idea of embracing anti-plastic innovations aimed at mitigating plastic pollution. The adoption of anti-plastic initiatives resonates with the Diffusion of Innovations theory (Rogers, 1962), highlighting how such ideas spread through varied diffusion methods. Social networks in Nigeria, for instance, are instrumental in diffusing these innovations, offering platforms for awareness campaigns and interactive sustainability dialogues (Ajibade et al., 2022).
Formal educational systems have effectively served as conduits for this diffusion process. Curricular integration of topics related to plastic pollution and anti-plastic solutions offers students direct exposure to these innovative ideologies (Omorogbe et al., 2024). Moreover, the Nigerian government has instigated regulations promoting anti-plastic solutions, creating fertile ground for their diffusion. The Extended Producer Responsibility (EPR) policy, for example, mandates companies to manage the lifecycle of their plastic products, stimulating innovative alternatives (National Environmental Standards and Regulations Enforcement Agency, 2022).
Notably, the diffusion of these anti-plastic concepts is not isolated within Nigeria's borders. Cross-border collaboration with neighbouring countries has pooled resources and expertise, amplifying the reach and influence of anti-plastic initiatives. Examples trace back to the Transboundary Environmental Action Project enacted by Nigeria, Niger and Chad to combat shared environmental concerns, underlining foreign influences on Nigeria's fight against plastic pollution (Environmental Justice Foundation, 2023). Furthermore, global environmental campaigns by renowned organisations such as Greenpeace and the World Wide Fund for Nature have significantly influenced Nigeria's anti-plastic movement. These bodies offer financial, technical, and intellectual support, catalysing the diffusion process (Oluwafemi, 2023).
The manifestation of anti-plastic innovations is evident in Nigeria's escalating investments in recycling facilities. Newly established local enterprises like Wecyclers and RecyclePoints underline the pervasive acceptance of recycling as an anti-plastic measure (Ogbonna et al., 2024). Additionally, Nigeria's innovative adoption of eco-bricks – building bricks made of plastic waste – is a remarkable stride in the right direction. This innovative practice not only maximises resource utilisation but also offers a sustainable solution to housing deficits (Okoroma et al., 2022). Moreover, plastic-to-fuel technologies such as pyrolysis are gaining traction in Nigeria. This entails heating plastic waste in an oxygen-free environment to decompose it into combustible gases, serving as a potential fuel source (Obayi & Agbo, 2024).
However, these anti-plastic innovations face impediments to complete diffusion, largely due to the entrenched socioeconomic structure. Many Nigerians still gravitate towards plastic products for their cheap cost and convenience, underscoring a critical challenge to this transformation (Odunuga et al., 2022). To overcome these barriers, providing adequate information remains critical. Public enlightenment campaigns via social media platforms, television, and radio broadcasts have proven instrumental in propelling the diffusion process (Akinbode et al., 2024). Nigeria also requires the development of infrastructure to support anti-plastic solutions. Investments in recycling plants, renewable energy technologies, and sustainable urban planning can foster environmental sustainability and ease the transition from plastic-dependent practices (Johnson & Williams, 2024). Thus, the diffusion of anti-plastic innovations in Nigeria is gaining momentum. However, robust strategies on public awareness, infrastructural development, regional collaboration, and stringent legislations should be sustained for long-term transformation.
IMPACT OF ANTI-PLASTIC INNOVATIONS ON SUSTAINABLE DEVELOPMENT IN NIGERIA
In the recent efforts to combat environmental degradation and promote sustainability, Nigeria, among other countries, has considered the adoption of anti-plastic innovations. These innovations are a burgeoning revolution against plastic pollution, providing alternatives that are more environmentally friendly and sustainable (Plastic Pollution Coalition, 2022). The introduction of anti-plastic innovations in Nigeria is a significant step towards fostering a sustainable environment. These advancements deliver less dependency on plastics, drastically reduced plastic wastes, and improved waste management systems (Nigeria Sustainability Alliance, 2024). Several countries in the world have embraced the adoption of these innovations, creating a global framework for mitigating plastic pollution. Nigeria draws inspiration and benchmarks from these countries, adopting best practices and tailoring them to local contexts (World Bank, 2022).
Anti-plastic bags and compostable packaging are among these innovations. Rutan Poly, a Nigerian company, is spearheading this revolution by producing reusable shopping bags that, unlike conventional plastic bags, are biodegradable. These bags decompose quicker than ordinary plastic bags, thus reducing plastic pollution and conserving the environment (Rutan Poly, 2024). Water bottles formed from plant plastic are another anti-plastic innovation with significant implications for sustainability. Seren Technologies, a Lagos-based company, is a pioneer in this field. The company produces bottles that are organic, non-toxic, and decompose in less than a year leaving no harmful residues (Seren Technologies, 2023).
These innovations are making significant impacts on the livelihoods of locals. For instance, communities across Lagos have experienced considerable reductions in plastic waste. Many residents have also reported improved health conditions due to the reduced pollution levels (The Guardian Nigeria, 2023). Critics and skeptics may argue that the cost of these innovations is prohibitive. However, the long-term benefits of reduced plastic pollution and enhanced sustainability far outweigh the initial costs. Importantly, as these innovations become the norm, economies of scale will likely lower the costs (Nigeria Impact Assessment, 2024).
While Nigeria reaps the rewards of these innovations, other African countries are close behind. Kenya, for instance, has extensively adopted the use of biodegradable bags and bottles, demonstrating the continent's commitment to a sustainable future (The East African, 2023). Notably, the Nigerian government has shown significant support for the anti-plastic revolution. The government has encouraged the adoption of these innovations by offering incentives such as subsidies, tax breaks, and grants to companies championing anti-plastic innovations (Nigeria Ministry of Environment, 2023).
However, more efforts are needed to ensure the successful implementation of these innovations across the country. Greater public awareness is essential in fostering a better public understanding of the importance and benefits of these anti-plastic options. Public enlightenment campaigns and educational programs can be instrumental in driving this change (Environmental Justice Foundation, 2024). Thus, anti-plastic innovations have positively impacted sustainability in Nigeria. They create an avenue for a greener, healthier, and more sustainable future powered by innovative solutions less reliant on conventional plastics. The triumph of these innovations underscore the importance of commitment and innovation in the pursuit of sustainability.
CHALLENGES FACING ANTI-PLASTIC INNOVATIONS DIFFUSION IN NIGERIA 
The environmental hazard caused by the excessive use of non-biodegradable synthetic materials, such as plastic, is a global problem (Smith, 2022). In Nigeria, efforts are being made to promote the use of anti-plastic innovations, but several challenges stand in the way of the successful diffusion of these eco-friendly alternatives. Firstly, Nigeria, like many other developing countries, faces the challenge of lack of information about anti-plastic alternatives. Many Nigerians are simply not aware of the existence and benefits of these eco-friendly innovations (Akpan, 2022). This lack of information stems from insufficient educational campaigns and a dearth of accessible platforms disseminating such information. 
Further, the problem of finance is another major challenge. The initial cost of establishing anti-plastic alternatives can be quite high, making them unaffordable to the average Nigerian (Nweke, 2023). This high cost is aggravated by the instability and dwindling economic fortunes of the country.  In addition, the production and adoption of anti-plastic innovations requires substantial infrastructural support and technological resources, often lacking in most parts of Nigeria (Ogunleye, 2023). Adequate manufacturing and waste disposal facilities, as well as efficient supply chains, are all pivotal to the successful diffusion of these innovations. 
Moreover, cultural resistance due to established consumption patterns and behavioural inertia, act as a significant barrier to adopting these sustainable alternatives (Nigerian Environmental Study Team, 2024). Many Nigerians are accustomed to the convenience and practicality of plastic-based products, making the switch to anti-plastic alternatives quite challenging. Lastly, the lack of governmental support and effective policies promoting anti-plastic innovations significantly hinders the diffusion of these alternatives in Nigeria (Obi, 2024). Policies play a crucial role in stimulating demand and improving the competitiveness of these alternatives.
Addressing these challenges requires a multi-faceted approach that combines efforts from government bodies, private organisations, and the general public. More significant efforts should be directed towards creating public awareness about the environmental benefits of these anti-plastic innovations (Johnson, 2024). Equally important is the strategic lowering of the cost of anti-plastic alternatives through subsidies and incentives. The government should also invest in the necessary infrastructural support and technological tools to enable production and easy access to these alternatives (Olaleye, 2024). 
Cultural resistance can be tackled through educational campaigns aimed at changing behaviours and triggering a societal shift towards sustainability. Lastly, there is a need for stronger government policies that not only incentivise the production and use of anti-plastics but also penalize the over-reliance on plastics. Thus, the diffusion of anti-plastic innovations in Nigeria, while facing significant challenges, is vital for ecological sustainability. By addressing the barriers hindering their adoption, Nigeria can pave the way for a greener, less polluted future.

THE ROLE OF CLIMATE CHANGE COMMUNICATION IN THE DIFFUSION OF ANTI-PLASTIC INNOVATIONS IN NIGERIA
With climate change relentlessly plaguing the world, the response to environmental issues has never been more crucial (Smith, 2024). Among such problems is the overuse of plastic, a prominent environmental pollutant. In this context, Nigeria, as a rapidly growing economy, has witnessed significant traction in anti-plastic innovation initiatives through effective communication on climate change (Adeniran, 2023).
Climate change communication is a tool for raising awareness and promoting understanding about climate change (Jones, 2024). In Nigeria, it is instrumental in instigating behavioural modification towards the environment, especially in the attitude towards plastic consumption (Opara, 2022). The increasing educational programs and public discourse about the dangers of plastic pollution and the benefits of eco-friendly alternatives have shifted the public perception towards anti-plastic innovations (Nwankwo, 2022). Eco-friendly start-ups are sprouting across Nigeria, testifying the perceptible change stemming from climate change communication (Johnson, 2024). These businesses centre their models on the production of bio-degradable alternatives to traditional plastic. Their growth has been significantly spurred by the on-going communication on climate change and its accompanying hazards, amplified through various media channels (Ademola, 2023).
Moreover, the emerging policies from the Nigerian government are providing a conducive environment for these anti-plastic initiatives to thrive (Ogunbanjo, 2022). Driven by the increasing public demand fuelled by climate change discourse, the government is making stride towards stringent plastic regulation, thereby accelerating the adoption of eco-friendly alternatives (Olasimbo, 2024).  The success of Nigeria's concerted efforts receives recognition from international organizations. UNICEF, in its 2023 report, lauded the country's efforts in aligning climate communication with practical actions in combatting plastic pollution (UNICEF, 2023). Furthermore, the World Wildlife Fund referenced Nigeria as an innovative frontier against plastic pollution for its progressive strides (WWF, 2022).
But the challenge of climate change is a universal concern that requires collective effort. While Nigeria implements ambitious anti-plastic innovations, it also draws inspiration from and collaborates with other parts of the globe (De Vries, 2022). Examples include collaborating with the United Kingdom in the area of plastic recycling technology (UK Government, 2023). In the same vein, Brazil’s innovative approach to waste management, where plastic wastes are converted into reusable energy, is a model that Nigeria is learning from as detailed in a report by the World Bank (World Bank, 2024). This global partnership not only advances Nigeria’s fight against plastic pollution but also strengthens the global response.
Furthermore, climate change communication in Nigeria also draws on research conducted internationally. Notably, a study in Norway (Bakke, 2023) and another in India (Rajagopalan, 2023) highlight the importance of targeted communication strategies for differing demographics. These insights are being utilised within Nigeria to refine their approach. Thus, climate change communication has proven to be an effective tool in fostering Nigeria's efforts towards adopting anti-plastic innovations. It has the potential to catalyse positive environmental change through increased public awareness, favourable policies, and international collaboration. As global warming ensues, the world must emulate Nigeria's approach and reciprocate in its commitment to climate communication.
THEORETICAL FRAMEWORK
Diffusion of Innovations theory was adopted for the study. The theory was first introduced by Everett Rogers in his book "Diffusion of Innovations" in 1962. The theory defines the process by which new ideas, products, and technologies spread through a social system, leading to behavioral change. According to Roger's theory, the diffusion process involves five stages: knowledge, persuasion, decision, implementation, and confirmation. The first stage, knowledge, involves individuals being exposed to innovation, leading to awareness and acquisition of knowledge of the product or idea. In the second stage, persuasion, individuals develop a positive or negative attitude towards innovation, based on its perceived benefits and disadvantages. The third stage, decision, involves individuals making a decision to adopt or reject innovation. The fourth stage, implementation, is when individuals put the innovation into practice, and the fifth stage, confirmation, involves individuals assessing the benefits and disadvantages of innovation after implementation (Rogers, 1962; Nwafor, 2024).

Application of Diffusion of Innovations Theory Anti-Plastic Pollution Innovations in Nigeria

Climate change communication and sustainable development should be at the forefront of national concerns, especially in countries like Nigeria that are experiencing the brunt of climate change effects (Jones and Michaels, 2022). The importance of innovation diffusion, especially of anti-plastic materials, cannot be overstated. According to Nwafor (2024) “the diffusion of innovations theory refers to the spread of ideas, methodologies, and products amongst individuals.” The adoption of anti-plastic innovations is a key step towards improving the environment and slowing the progression of climate change. However, advancements in sustainable technology and innovations often encounter resistance or slow adoption rates among the population (Robinson, 2023). This is where the diffusion of innovation theory comes into play. Originally developed by E.M Rogers, the diffusion of innovation concept explains how, why, and at what rate new ideas and technology spread (Katz, 2023). Utilizing this framework allows for strategic communication and implementation techniques that can hasten the acceptance and integration of anti-plastic initiatives.

In Nigeria, environmental conservation demands urgent attention due to its vulnerability to climate change and heavy reliance on fossil fuels (Esekhaigbe, 2022). Consequently, anti-plastic innovations addressing these vulnerabilities should be accelerated to bring about much-needed change. Nigeria’s plastic waste problem is immense. Lagos, Nigeria's largest city, generates about 10,000 metric tons of waste daily, much of it non-biodegradable plastic (Bamgbose, 2024). The detrimental environmental impact of plastic waste is well documented, and over time, these environmental concerns have sparked heightened interest in anti-plastic innovations.

Recent advancements in technology have spurred the development of anti-plastic innovations. These include biodegradable or edible packaging made from food waste, plant-based plastic alternatives, and recycling applications that transform plastic waste into useful products. These are testament to mankind's ingenuity when confronted with enormous challenges (Smith, 2022). Though there is a tendency to resist change or new ideas, few can deny the urgency of the need to combat climate change. Proactive communication strategies can play a significant role in the adoption and diffusion of these anti-plastic innovations (Nnamdi, 2024).

In Nigeria, formally integrating the diffusion of innovation theory can be instrumental in encouraging the acceptance of anti-plastic innovations. This can be achieved by including the concept in educational curriculums and public awareness programmes (Oluremi, 2024). Moreover, influencers within local communities — who are trusted, respected, and have a strong rapport with the masses — should be engaged to promote the adoption of these new technologies or ideas. Their endorsement significantly increases the likelihood of a successful diffusion process (Rogers, 2024).

Similarly, the government can increase the rate of diffusion of anti-plastic innovations by introducing legislative measures that promote their use. These could include incentives for companies that produce or utilize anti-plastic materials, or penalties for those who continue to rely on harmful plastic products (Onyekwelu, 2023). The diffusion of anti-plastic innovations is a crucial component in preventing further environmental degradation in Nigeria. By employing the diffusion of innovations theory, we have an opportunity to accelerate the adoption of these vital technologies, and by so doing, move towards a sustainable future for Nigeria.

INNOVATIVE WAYS OF PROMOTING DIFFUSION OF ANTI-PLASTIC INNOVATIONS THROUGH CLIMATE CHANGE COMMUNICATION FOR SUSTAINABLE DEVELOPMENT IN NIGERIA
The pervasive issue of plastic pollution in Nigeria is a significant environmental threat that necessitates urgent attention. Consequently, the implementation of anti-plastic pollution innovations, paired with efficacious climate change communication, serves as an effective strategy towards promoting sustainable development in Nigeria. 
1. Educational Initiatives: Education is a powerful tool for combating plastic pollution. It is key to achieving behavior change towards eco-friendly practices and anti-plastic innovations. Educational initiatives can take the form of training programs, seminars, workshops, and campaigns aimed at promoting sustainable practices among learners across all levels. Curriculums should include modules on waste management, environmental protection, and sustainable development. Innovative education programs can help build a culture of environmental awareness and anti-plastic pollution in Nigeria. Also, incorporating comprehensive modules on sustainability, plastic pollution, and climate change into the Nigerian educational curriculum can stimulate behavioural changes. It can also foster an eco-conscious generation.

2. Artistic Intervention: Art possesses an uncanny ability to communicate complex ideas in a universally comprehensible form. Artistic intervention can be a creative way of promoting eco-friendly practices and anti-plastic innovations. Art can inspire action, change behavior, and activate conversations. Artists can use various media such as street art, installations, or performances to advocate for sustainability and climate change. Artistic intervention can also be used in public spaces to raise awareness and educate citizens on the dangers of plastic pollution. Leveraging art to express the adverse effects of plastic pollution can raise awareness and trigger reforms.

3. Green Entrepreneurs: Encouraging green entrepreneurship can stimulate the local economy and lessen the environmental impact. : Entrepreneurs who focus on developing eco-friendly products and services can play a role in promoting anti-plastic innovations. Green entrepreneurs can be a catalyst for creating a circular economy that reduces waste and pollution while promoting sustainable development. Start-ups can develop and promote innovative solutions that help tackle plastic pollution, such as biodegradable packaging and alternative raw materials use. Offering incentives to start-ups aiming to solve plastic pollution issues can expedite innovation diffusion.

4. Innovation Challenges: Innovation challenges are a great way to foster creativity and entrepreneurship towards sustainable development. Innovation challenges can focus on developing anti-plastic solutions, which can help create networks of experts, students, entrepreneurs, government, and private sector into innovative solutions that can drive societal change. Organising innovation competitions creates synergy of creative minds to proffer solutions. It provides the platform to rethink our approach to plastics and ensure their sustainable use.

5. Mobilising Social Influence: Influential figures can set trends that shape societal norms. Social influencers have a significant impact on shaping attitudes and perceptions. They can be mobilized to promote eco-friendly practices and anti-plastic innovations. Social influencers can use their platforms to advocate for sustainable development and anti-plastic pollution, leading to sustainable development in Nigeria. Social influencers who champion the anti-plastic movement can promote engagement and subsequent behavioural change.

6. Collaborative Community Clean-ups: Community clean-ups are an effective way of mobilizing citizens towards a common goal of promoting clean and healthy environments, thereby reducing the prevalence of plastic pollution. Collaborative community clean-up initiatives serve to educate the public about the harmful impact of plastic waste while also promoting positive environmental behavior. Launching community clean-ups can foster communal responsibility. Engaging local communities in clean-up initiatives nurtures a collective consciousness towards the plastic pollution dilemma.

7. Eco-religious Advocacy: Religious institutions can play a key role in promoting sustainable development and climate change communication in Nigeria. Leveraging religious institutions can be greatly influential. Incorporating anti-plastic sermons and teachings can inspire faithful followers to adopt sustainable 

8. An Emphasis on Single-use Plastic Alternatives: Plastic bags and other single-use plastics form a significant portion of plastic pollution. A transition to alternative, sustainable products like reusable bags, metal straws, and bamboo cutlery can play a significant role in reducing plastic waste. Promoting the use of biodegradable or reusable alternatives can significantly reduce plastic waste. Upscaling the manufacturing of such alternative products can facilitate a sustainable transition.

9. Promotion of Recycling: Promoting recycling is an essential component of reducing plastic waste. The promotion of recycling can come in the form of advocacy campaigns, education programs, or sensitization. The government can promote recycling by providing enabling policies and infrastructures to support it. Encouraging the recycling of plastics mitigates the accumulation of plastics in the environment. Incentivising recycling can stimulate conservation-conscious behaviours.

10. Eco-labelling: Eco-labeling is a mechanism that provides consumers with information on the environmental impact of products and services. Labeling eco-friendly packaging, promoting biodegradable materials can help consumers make informed decisions and reduce plastic waste. Implementing eco-labelling systems can promote informed choices. Detailed labels indicating the environmental impact of a product can motivate consumers towards eco-friendly products.

11. Documentaries and Film: Documentary films can be a useful tool for advocacy, awareness-raising, and stimulating public conversation about the environment. Utilising the mass media to create documentaries detailing the effects of plastic pollution can heighten awareness. This is a crucial first step in fostering a culture of sustainability

12. Celebrity Advocacy:  People often look up to celebrities and often listen to their thoughtful opinions on current societal issues. Celebrity advocacy can play a role in raising awareness about sustainability and promoting anti-plastic innovations. Celebrities, by virtue of their large following, can wield substantial influence. Encouraging them to take up the cause can lead to wider acceptance of anti-plastic pollution initiatives.

13. School Contests: Contests targeting schools, universities, and children are excellent ways to foster environmental awareness and promote sustainable practices. The contests can be in the form of poster contests, creative writing, quizzes, or practical sessions. Organising school contests focussed on creating innovative solutions to plastic pollution can initiate change from the grassroots. It instills the concept of environmental conservation early in young minds.

14. Public Service Announcements (PSAs): Public-service announcements, commercials, and video clips can act as useful tools in stimulating public awareness and provoking conversation around environmental sustainability and promoting anti-plastic innovations for sustainable development. PSAs can effectively convey anti-plastic messages to the public. The wide reach of government platforms can ensure that these communications reach a large audience.

15. Media Campaigns: Campaigning through print, broadcast, and digital media is a strategic way to reach diverse demographic groups. Crafted appropriately, the anti-plastic message can resonate with a vast audience.
This comprehensive repertoire of initiatives seeks to intensify the diffusion of anti-plastic pollution innovations in Nigeria through effective climate change communication. Thus, leading the way for sustainable development, en-route to a cleaner, healthier Nigeria. With concerted efforts from all societal stakeholders, the vision of a plastic-free Nigeria is achievable. 

CONCLUSION
Anti-plastic innovations can go a long way in aiding climate change communication and promoting sustainable development in Nigeria. Plastic pollution is a pressing concern in the country, and the diffusion of anti-plastic innovations can play a significant role in reducing its effects. Different stakeholders, including the government, manufacturers, and individuals, must work together to adopt and diffuse anti-plastic innovations for it to be successful. The government can develop policies that limit the production and use of non-biodegradable products while incentivizing manufacturers to produce eco-friendly alternatives. Such efforts can create an enabling environment for consumers to switch to more sustainable products and practices such as the use of reusable bags. Proper waste management practices can also be promoted. Communication and awareness campaigns are necessary for the success of the diffusion of anti-plastic innovations. It will sensitize citizens on the dangers of plastic waste and promote behavioral change towards a greener and cleaner Nigeria. Such campaigns can leverage various communication channels to reach different target audiences. Finally, the success of anti-plastic innovations is dependent on consistent efforts across different levels of society. Everyone has a role to play in advocating for and adopting sustainable practices. Promoting the adoption and diffusion of anti-plastic innovations is necessary for creating a society that is sustainable, eco-friendly, and resilient to climate change. Therefore, the adoption of anti-plastic innovations in Nigeria is vital to promote a cleaner and healthier environment. By creating a framework that encourages innovation, government policies that support manufacturers of eco-friendly products, as well as a public-private partnerships to promote sustainable development, Nigeria will move significantly towards a sustainable future. 
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