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Abstract

:

As society tries to tackle climate change around the globe, communities need to reduce its impact on human health. The purpose of this review is to identify key stakeholders involved in mitigating and adapting to climate change, as well as the type and characteristics of community empowerment actions implemented so far to address the problem. Published and unpublished studies from January 2005 to March 2022 in English and Portuguese were included in this review. The search, conducted on PubMed, CINAHL, Scopus, MEDLINE, Scopus, Web of Science, SciELO, and RCAAP (Repositório Científico de Acesso Aberto de Portugal), followed a three-step search strategy. Data extraction was performed by two independent reviewers, using an extraction tool specifically designed for the review questions. Twenty-seven studies were eligible for inclusion: six used interviews as a qualitative method, three were systematic reviews, three were case study analyses, three used surveys and questionnaires as quantitative methods, two used integrative baseline reviews, and three utilized a process model design. Six studies targeted local, public and private stakeholders. Community settings were the context target of fifteen studies, whereas twelve specifically referred to urban settings. Seven types of community actions were acknowledged across the globe, characterised as hybrid interventions and referring to the leading stakeholders: local governments, non-governmental organizations, civil society, universities, public health, and private sectors.






Keywords:


community health nursing; community empowerment; community actions; stakeholders; health promotion; climate change; environmental health; local government; municipalities; sustainable cities












1. Introduction


Since the 1850s, the concentration of greenhouse gases (GHGs) in the atmosphere, such as carbon dioxide, methane, and nitrous oxide, has risen, mostly as a result of human activity [1]. The use of chemicals and fossil fuels in industry and inadequate land use and deforestation in agriculture have led to global warming and to the consequent climate change with the rise in both average global temperature and in sea level. Scientific evidence shows that both pose an enormous threat to human health. Examples of these are heat waves, extreme cold, flooding, dust storms, and hurricanes, among others. These major climatic issues on our planet need to be addressed, mitigated, and reduced, especially in urban areas [2].



Although the United Nations First Earth Summit took place in 1972 in Stockholm [3], Sweden, it was not until the Kyoto Protocol in Japan in 1997 that an international agreement among 160 countries was achieved. The Protocol first introduced greenhouse gas reduction targets for industrialised countries’ overall emissions of carbon dioxide and other greenhouse gases. Since then, several climate-change prevention declarations have been ratified to limit global warming by 1.5 °C. The last and more important ones were COP 21 in Paris (2015), known as the Paris Agreement, COP 25 in Madrid (2019) and COP 26 in Glasgow, Scotland in 2021, known as the United Nations Climate Change Conference [4].



According to Steffen, Richardson, Rockstrom et al. [5], three of the planetary boundaries’ frameworks presented by the Stockholm Resilience Centre (climate change, loss of biodiversity, and nitrogen use) have already been surpassed since 2009. However, by 2015 it was clear that society’s activities had pushed these boundaries, and further areas were affected, such as shifts in nutrient cycles and land use, resulting in a significant impact on human health.



Although science shows that climate change is a major public health threat, research surprisingly demonstrates an extensive awareness of the climate concerns; however, limited capacity to adapt and change is an issue due to a lack of expertise and resources which certainly would empower communities facing climate-related vulnerabilities.



In 2008, community intervention management models for empowerment and resilience were promoted by using key top-down interventions in which organizations outside the community, such as governments or other institutional expert agencies. However, bottom-up interventions, usually using qualitative data and involving the participation of both experts and nonexperts sensitive the conditions in each community started to be used to empower and support communities with knowledge and risk awareness [6]. Participation processes are required to involve several stakeholders in assessing community resilience and have significant benefits as they can effectively raise awareness and broaden the understanding of risks, promoting local participation at the same time [6].



Recently, a community assessment, intervention, and empowerment model (MAIEC) highlighted the importance of hybrid approaches by applying a combination of bottom-up and top-down interventions [7]. It is essential that key and effective community actions, specifically on climate change mitigation and adaptation, have integrated policies and approaches from multiple stakeholders for solutions contributing to early actions on urban governance and climate change.



Urban areas such as cities seem to function as “human ecological systems” supported and integrated by “natural ecological systems” [8]. The interaction between these two ecological systems results in the sustainability of the urban setting as well as the health and well-being of its population. The three popular cornerstones of sustainability, first presented by Barbier [9], include environmental, social, and economic circumstances that determine the human life journey (Figure 1) as well as the physical and mental health and well-being, which is why health should be seen as a priority when planning urban sustainability policies.



Nevertheless, to promote physical and mental health, as well as the population’s well-being, recommendations must be shared and communicated, which is why health promotion plays a significant role within community settings. Laverack acknowledges community empowerment as a product of health promotion actions, therefore strengthening the role of health practitioners. For instance, in the empowerment process, this appears to be a good strategy, as health practitioners are responsible for promoting health literacy within the community [10], key in climate mitigation and adaptation actions.



Thus, new models for clinical decision making models such as MAIEC [7], mentioned above, may be used by health professionals such as nurses, who are environmentally aware, to plan their actions towards empowering the communities and optimizing health levels [11].



Below are some of the actions suggested to tackle climate change in urban spaces [8]:




	-

	
Cross-governmental action;




	-

	
Improve city planning, development, and management;




	-

	
Develop integrated approaches to urban planning;




	-

	
Create sustainability commissions with statutory reporting responsibilities;




	-

	
Create sustainable development frameworks to guide policies;




	-

	
Embed sustainability into decision making;




	-

	
Ensure independent assessment of sustainability goals;




	-

	
Promote health, equality of opportunities, and sustainable development.




	-

	
Ensure a people-centred approach.









These actions integrate responses to health and climate change and have specific characteristic requirements for a healthy city, such as policies encouraging walking to school and local shops, easy access to public transport, provision of cycle-ways, community activities, strong public health education system and planning workforce, interdisciplinary and transdisciplinary approaches in planning, implementation and evaluation of policies, incorporation of science- and evidence-based approaches, and leadership-valuing and adaptive management system approaches.



Governments, universities with public health and planning programs, professional organisations, industry, community organisations, business leaders, community leaders, and elected representatives seem to be some of the key stakeholders identified within the literature [8].



Thus, local governments hold key responsibilities in developing deep decarbonization plans in cities. Decarbonization is defined as the process in which fossil energy becomes just a small part of the energy mix [13] and includes targets of 80–100% net reductions in greenhouse gas emissions (GHG) by 2050 or even before.



Local governments, on the other hand, are the ones who need to take into consideration greenhouse gas emissions’ impact on the population. According to the World Resources Institute (WRI), a global research organization, which works with several governments, businesses, and other institutions to enhance people’s lives by fighting climate-related challenges, GHG emissions can be categorized in several scopes: Scope 1 emissions relate to direct emissions from sources such as on-site manufacturing and/or industrial processes, computers and data centres, and on-site transportation. Scope 2 emissions refer to indirect emissions originating from purchased electricity, steam, heating, and cooling. The source of electricity, determines whether these emissions are high or low. Scope 3 emissions refer to any indirect emissions that occur in the supply chain, such as employee commuting or business travel, purchased goods and services and use of sold products. Most of the time, Scope 3 emissions are larger than Scope 1 and 2 [14]. So, considering that urban areas, are the largest place-based source of greenhouse emissions, accounting for around 71–76% of global emissions, they are therefore a priority when it comes to community actions to mitigate or adapt to climate change [13].



Deep decarbonization in cities focuses on five significant sectors: electricity, buildings, transportation, waste, carbon sinks, and storage. In addition, innovative actions are underway to mitigate all scopes (1, 2, and 3) of greenhouse gas emissions [13].



Actions to tackle climate change can be divided into corporate actions (the ones that result from the direct action of local governments) and community actions (the ones that result from controlling GHG emissions or minimizing their impact within the boundaries of each community). All actions are focused on four priority sectors, such as energy/electricity, buildings, transportation, and waste.



As we know, climate change is expected to aggravate existing local vulnerabilities as society moves toward an increase of global trade and travel, which facilitate the arrival and dispersal of new pathogens, disease vectors, and reservoir species. Antimicrobial resistance, new viruses, and infectious diseases, animal health, food safety, and health care capacity are some of the issues local urban communities are now facing [15].



However, surveillance strategies are considered a way to provide an effective public health response. The European Parliament and Council regulates this type of surveillance through the European Centre for Disease Prevention and Control (ECDC). This agency carries on extensive literature reviews, on-going evaluation of current surveillance systems throughout Europe, risk analysis of different diseases and consultation with experts within the EU member states. This will consequently evaluate new disease risks from climate change and focus on potential changes in surveillance. This type of surveillance can be either indicator-based or event-based. Indicator-based identifies annual country-level reporting of confirmed human cases, and the event-based detects individual disease outbreaks in communities [15].



In 2012, for instance, 26 out of the required 46 infectious diseases reported by EU member states were found to be directly or indirectly related to climate change. However, being related to climate change is not in itself a cause for surveillance. Factors such as prevalence, severity, secondary complications, and human and financial costs are sustained as important parameters in a disease’s analysis, and depending on those factors, the strength of association with climate change is then categorized as low, medium, and high [15].



Actions such as enhancing collaboration between veterinary surveillance and the public health sector will ensure preparedness and more effective responses if pathogens and vectors such as zoonoses (food-borne and water-borne diseases) become a concern for humans in a specific region or community. These actions were mostly characterized by carrying out regular meetings, routine sharing of epidemiologic and laboratory data, preparation of linked response plans for human or veterinary health and coordinated outbreak investigations.



There is evidence that policy-driven adaptation actions such as an effective public health response is most likely to help contain human and financial costs derived from climate-related emerging diseases [15]. Presently, coastal areas globally are becoming unviable, with people no longer able to maintain livelihoods and settlements due to, for example, increasing floods, storm surges, coastal erosion, and sea level rise, yet there exist significant policy obstacles and practical and regulatory challenges to community-led and community-wide responses. For many, receiving support only on the individual level for relocation or other adaptive responses, individual and community harm is perpetuated through the loss of culture and identity incurred through forced assimilation policies. Often, challenges dealt to frontline communities are founded on centuries of injustices. Can these challenges to both norms and policies be addressed? Can we develop socially, culturally, environmentally, and economically just sustainable adaptation processes that support community responses, maintenance, and evolution of traditions and rejuvenate regenerative life-supporting ecosystems? These type of studies bring together indigenous community leaders, knowledge-holders, and allied collaborators from Louisiana, Hawaii, Alaska, Borikén/Puerto Rico and the Marshall Islands to share their stories and lived experiences of the relocation and other adaptive challenges in their homelands and territories, the obstacles posed by state or regional governments in community adaptation efforts, ideas for transforming the research paradigm from expecting communities to answer scientific questions to having scientists address community priorities and the healing processes that communities are employing. The contributors are connected through the Rising Voices Centre for Indigenous and Earth Sciences, which brings together indigenous, tribal, and community leaders; atmospheric, social, biological, and ecological scientists; students; educators and other experts and facilitates intercultural, relation-based approaches for understanding and adapting to extreme weather and climate events, climate variability, and climate change [16].



In coastal areas, for instance, Maldonado and others highlight that there is a singularity to each community; therefore, prior to any plan for relocation, site expansion, climate change adaptation or mitigation, we must ensure policies and processes are humanized, guaranteeing that communities’ unique histories, traditions, and priorities are properly acknowledged [16].



When climate change migration or displacement occurs, communities require support to continue their practices and traditions elsewhere as this will certainly contribute to their resilience and prevent a loss of identity or any forced assimilation. Community resettlement entails the need to listen not only to scientists, agencies, and policy makers but also to citizens, enabling them to contribute to all decisions [16].



Despite existing evidence showing that local government climate policies have minimal impact and do not reduce GHG emissions, due to financial constraints, there is still a lack of research regarding climate policy-making processes and the role of key stakeholders. Our study is designed to fill this gap. Acting alone, local governments will be unable to mitigate climate problems. Instead, local activists, such as climate protection networks and other grassroots groups, may push elected representatives to act, build partnerships, and gain required public support. New research is now showing that bottom-up policy processes such as the ones above can develop new climate policies based on new standards and programs, which have more impact on reducing GHG emissions [17].



The European Commission has recently adopted the concept of “nature-based solutions” (NbS) that aims to be inclusive, transparent, and empower governance processes. NbS has shown its benefits when it comes to dealing with the challenges related to economic viability, environmental protection, and social equity. An example of this is the Horizon 2020 funding programme, responsible for sponsoring several research programs and teams focused on the verification, design, and development of NbS to encourage its implementation [18].



A wide range of stakeholders at different governance levels need to be involved to generate collective community actions which then lead to more sustainable approaches [18]. NbS activities promote “social cohesion, citizen security, environmental justice, and human health” [18] (p. 2).



To build resilient cities that can meet the challenges of natural hazard management, for instance, Thaler et al. [19] suggest that natural hazard dynamics need changing to ensure better urban environments and promote community well-being. Key individuals and groups of activists are often engaged as policy entrepreneurs, motivating the community to engage in societal transformation that goes beyond consultation and information-sharing.



The example of Australia regarding adaptation strategies is key. Rychetnik, Sainsbury, and Stewart [20] refer to the need of preparedness of local health districts in responding to the inevitable effects of climate change. Available data and models of climate change impact assessments must be used to identify existing risks and vulnerabilities. This will help health services prepare and respond to health emergencies and disasters in the future. Only by doing so, can longer-term financial costs be avoided and a safer environment and better health care be provided.



Informing what stakeholders are involved in preventing and adapting to climate change and how they are accomplishing this colossal task is key. Therefore, prior to writing our scoping review protocol [21], preliminary search was conducted on PROSPERO, MEDLINE, the Cochrane Database of Systematic Reviews and the JBI Evidence Synthesis. This search did not find any review that met the current objective. Hence, the present scoping review explored the variety of stakeholders participating in community empowerment processes to tackle climate change and their community actions towards it. The objective was to identify key stakeholders involved in mitigating and adapting to climate change and the type of actions led or implemented so far, including the characteristics of these, whilst focusing on urban community settings. As per prior protocol, studies were limited to the period between 2005 and March 2022, although the authors have assumed that recent studies seemed more relevant for current practices.




2. Review Questions


The scoping review focused on the questions below:




	
Which community empowerment actions have been implemented so far to prevent climate change?



	
What are the characteristics of these community actions to prevent climate change using both adaptation and mitigation approaches?



	
Which stakeholders led or implemented these community actions?









3. Inclusion Criteria


3.1. Participants


This review considered studies involving stakeholders such as leaders, organisations, governments, managers, health professionals, and others who led or implemented community actions in preventing climate change through mitigation or adaptation.




3.2. Concepts


This review explored the combination of two core concepts: community empowerment and climate change. Although community empowerment is a very used term, its meaning may change according to the context and depending on the stakeholders involved, but Laverack [10] highlights that it improves participation, develops local leadership, enhances the capability to query the state of things and the capability of organizing resources for an improved management of people and organizations. For the present review, we used the definition of climate change used by United Nations [22] which attributes climate change directly or indirectly to human activity, with consequences for the global atmosphere, inducing climate variability over time.




3.3. Contexts


Considering the project in which this investigation is being carried out, this review considered all studies that include community actions led or implemented by stakeholders in any urban community environment. All urban community settings, such as houses, institutions, cities, and others, were considered if they included community actions that led to climate change mitigation or adaptation.




3.4. Type of Studies


Quantitative, qualitative, and mixed methods studies were included for consideration, as well as texts, opinion papers, and other grey literature such as dissertations, published or unpublished. Relevant documents retrieved by reference screening were also considered.





4. Materials and Methods


This review followed the JBI methodology for scoping reviews and was carried out in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist [23]. (Please refer to Appendix A). As previously mentioned, an a priori protocol was conducted and published earlier in 2022 where objectives, inclusion criteria and methods of analysis were identified and detailed in advance.



4.1. Search Strategy


The authors used a three-step approach for the search strategy:




	
A preliminary search was initially conducted to develop the prior protocol on the following databases: Prospero, MEDLINE, the Cochrane Database of Systematic Reviews and the JBI Evidence Synthesis, aiming to identify relevant articles on the topic.



	
A comprehensive search was then followed using search terms, keywords, and MeSH descriptors, where titles and abstracts of eligible articles on the topic were considered. (Please refer to Appendix B).



	
The third step consisted of the screening of reference lists from the articles to add further relevant studies that would have been missed otherwise (snowballing sampling) as this technique represents a “purposive method of data collection in qualitative research” [24] (p. 1). Finally, only free, full-text articles, written in English or Portuguese, published from 1 January 2005, until 7 March 2022 were considered for inclusion.








Information Sources


The abovementioned databases (PUBMED, MEDLINE, CINAHL, Scopus, Web of Science, SciELO) were used to locate both published and unpublished studies. Unpublished studies and grey literature were also included through RCAAP (Repositório Científico de Acesso Aberto de Portugal), and hand-searched references were considered for inclusion. Google Scholar was not used since it does not retrieve all evidence-based studies, and the platform only allows a limited number of documents.





4.2. Study Selection


Although articles published since 2005—the year in which the Kyoto Protocol (1997) came into force—were considered for inclusion, a lot has happened since, which is why the authors worked to select the most relevant and up-to date studies, as they reflect the most current practices.



Following the search, all relevant studies identified from 2005 onwards were identified against the inclusion criteria and uploaded onto Rayyan [25], a web-tool for a thorough analysis of the selected studies, to identify duplicate records and resolve each one using a blind process with the objective of retrieving the relevant studies for the current review. A first double-blind review of titles and abstracts was conducted in detail by two independent reviewers against the inclusion criteria. Finally, the free and full-text relevant studies eligible were comprehensively reviewed, and relevant ones were selected for inclusion. All disagreements were resolved through discussion, involving a third reviewer when required. The search retrieved a total of 2543 records. Of these, 438 records were duplicate studies and therefore deleted, resulting in 2105 eligible to be screened alongside 2 others from snowballing. From the 39 free full-text articles read, 12 were excluded (9 due to ineligible outcome and 3 due to ineligible context). In total, 27 studies were retrieved to be included within the narrative synthesis. (Please refer to Figure 2).




4.3. Data Extraction


Data were extracted from the studies included in the scoping review by teams of two independent reviewers per year of studies. A data extraction tool, already developed in the review protocol, now enhanced, was used by each team. The data extracted included detailed information about stakeholders involved and the type and characteristics of the actions identified in promoting community empowerment aiming to prevent climate change in our planet. Disagreements were resolved through dialogue and discussion amongst each team of reviewers.



A data extraction tool aligned with the objectives and the aim of the review questions containing the abovementioned key aspects of the studies selected for inclusion is provided below to support this review. (Please refer to Appendix C).




4.4. Data Analysis and Presentation


As per recommendation from the JBI scoping review guidelines, data collected with the data extraction tool is presented graphically, however, complemented by a narrative summary of the results describing how these relate to the review’s objective and questions. The data generated was analysed through frequency and text analysis to identify the categories and characteristics of community actions that led to or were implemented as well as the types of stakeholders involved in each one of them, aiming to respond to the review’s objective and questions.





5. Results


5.1. Study Inclusion


In total, the database search and other sources retrieved 2543 studies, 438 duplicates were removed, and 2105 were left to assess eligibility with another two additional papers considered for inclusion using snowballing. Two independent reviewers screened all titles and abstracts, and 39 free full-text papers were selected for a comprehensive reading, from which 12 were excluded due to ineligible outcome or context. (Please refer to Appendix D).



The 27 studies selected for inclusion were exported from Rayyan to a free online version of Zotero, a references management tool far more effective than Endnote or Mendeley, as recently their last versions have been causing some disruptions.



The results of the search are fully reported in the present scoping review and presented in a Preferred Reporting Items for systematic Reviews and Meta-Analysis (PRISMA) checklist [23], which will clarify the process. (Please refer to Appendix A).




5.2. Characteristics of Included Studies


A total of 11 of the 27 studies were from European countries, 3 of which were conducted in the United Kingdom (UK), 1 of them in partnership with the Netherlands, and 1 with Belgium. However, most studies were from the American continent, seven of which were from the United States (one of them in partnership with Brazil), five were from Canada (one of them in partnership with the Netherlands and the UK), two were from Australia, and one study was from the Philippines. There is also one study from South Africa. (Please refer to Scheme 1).



Regarding the year of the studies, and although the inclusion criteria focus on studies since 2005, the authors paid special attention to more contemporary data and found 20 relevant studies from 2015 onwards, two being from 2022, four from 2021, two from 2020 and five from 2019. The minority of studies, although relevant, refer to 2008 up to 2012.



Only 6 of these 27 studies used interviews as a qualitative method [13,17,19,26,27,28]. Three studies were systematic reviews [29,30,31], three were case-study analyses [18,32,33], another three used surveys and questionnaires as quantitative methods [34,35,36], two used integrative baseline reviews [2,37] and another three studies utilized a process model design as a method [20,38,39]. In eight studies [15,20,26,28,30,31,35,40], the main aim was to assess public health adaptive approaches and preparedness to tackle climate change; in five studies [17,18,19,27,34], the main aim was to discuss current city policies and solutions on the topic.
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Figure 2. Flow diagram for the scoping review process adapted from the PRISMA statement by Moher and colleagues [41]. 






Figure 2. Flow diagram for the scoping review process adapted from the PRISMA statement by Moher and colleagues [41].
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5.3. Review Findings


5.3.1. Populations


The authors identified seven groups of populations in the present review. Six studies refer to one of them: local, public, and private stakeholders [18,19,35,39,42,43]; four of them focus on the population group of municipalities or local governments [13,28,31,42]; four target the population group of cities and city council representatives [27,29,38,44]; another four focus on public health services and professionals [20,26,36,40]; scientists and experts were also part of the focus of one particular study [27], and finally citizens [34] and community leaders [16] were also the population of choice in two other studies. It can be said that the studies included have mainly targeted local, public, and private stakeholders as their population [18,19,35,39,42,43], followed by public health services [20,26,36,40], local and regional governments [13,28,31,38], city authorities [27,29,38,44], scientists and experts [27], and citizens [34] or community leaders [16].




5.3.2. Contexts


The selected studies had “community settings” as an inclusion criteria requirement, hence we can confirm that 55,6% of the studies selected for inclusion focused on community contexts [15,16,17,19,20,26,28,30,32,35,36,37,40,42,43], and the remainder of them were specifically targeted to urban settings [2,8,13,18,27,29,31,33,34,38,39,44]. Rural contexts were excluded due to inclusion criteria. All findings were categorised according to the review questions.




5.3.3. Review Question 1—Types of Community Actions


For Review Question 1, detailed key information about each community action led or implemented by stakeholders differ among studies, mostly depending on the type of stakeholders involved. Below, and following Bardin’s [45] concept of “categories a posteriori”, readers may find a synthesis obtained once results were interpreted, with a presentation of inferences in the form of final categories for community actions contributing to the empowerment of communities, found in the present review. (Please refer to Scheme 2):




	
Actions of political scope [8,13,16,17,19,20,26,27,28,29,31,33,34,37,40,43,44] (local, regional, national, and European) are referred to in 17 of the selected studies; mainly, these actions include top-down interventions such as city management and planning, local/regional/national/European policies and control, recommendations, energy solutions, urban planning (street widths, off-street trails for cyclists and pedestrians, neighbourhood playgrounds and parks, sporting and recreational facilities), implementation of policies that support physical activity and active living, improved laws and traffic safety, adaptative measures to extreme weather and other climate variability, projects to protect residents, integration of nature-based solutions that improve microclimate, limit urban heat and improve air quality, increasing green urban spaces, promote active transport, fiscal and regulatory measures, underground parking, leisure parks, flood defences, review flood maps, review cooling capacity on local facilities and backup generators, review insurance policies, claiming leadership, implementing low carbon society, work in partnership with multistakeholder groups, translate science to lay audience, evaluate local adaptation plans, improve public transport networks, mandatory vehicle inspections, road charges, reduce speed of vehicles, and walking to school policies, among others.



	
Actions of community scope [2,8,16,17,19,26,28,31,32,33,39,40,42,43] mentioned in 14 of the selected studies mainly include bottom-up actions such as the ones resulting of social movements and cohesion by maintaining the community identity and culture, as well as actions resulting from partnerships, capacity building, and interagency efforts at the community level. Actions such as democratic participation and risk awareness programs are also a key part of the community scope.



	
Actions based on public health and environmental health [2,8,16,18,19,27,30,31,34,35,36,37,38,40,44] are also referred to in 15 studies, mainly as hybrid actions, a result of the combination between top-down and bottom-up interventions; these actions involve public health and environmental health promotion and implementation of programs, health sector leadership related actions as well as analysing sub-district vulnerabilities, emergency preparedness, warning and observation systems, monitoring processes and risk awareness, promoting cycling and walking, encouraging children to play, marketing through media the benefits of physical activity, promoting new workplace practices to prevent sedentarism at work, promoting exercise within vulnerable groups, providing education, and training for intersectorial sustainability, improving epidemiological surveillance, assessing heat vulnerability in homebound populations, ensuring mosquito surveillance, implementing interventions in faith-based communities, monitoring severe weather predictions, educating population on health and safety on extreme weather events (through websites, webpages, hotlines, and others), encouraging health staff to collaborate with universities on climate change adaptation, coordinating for shared knowledge, raising awareness to climate change, providing updated international guidelines on heat-health plans, and ensuring surveillance of endemic and emerging diseases, as strategies to the empowerment of the community on climate-related mitigation and adaptation.



	
Actions based on resource management [8,13,17,20,37,40,44] are mentioned in seven of the studies and mainly refer to housing energy efficiency measures, an equitable allocation of energy resources, known as energy democracy, that leads to sustainable consumption, reflecting the abovementioned combination of top-down and bottom-up (hybrid) actions. The use of renewable energy and water conservation systems are key in managing resources effectively.



	
Actions based on science and research [16,18,27,28,31,33] are cited in six studies referring to an investment in informing communities and communicating climate action science and research results that can support populations with mitigating climate change impacts or promoting adaptative strategies. Research actions promote change, involving and empowering communities in developing new behaviors and climate action practices, and providing technical support for multisector planning efforts, which is why such examples are mainly presented as hybrid approaches.



	
Economy-based actions [19,39,42] have references in three studies, mainly as a result of a combination of both top-down and bottom-up actions as they relate to adaptation strategies and improvement in production processes, sustainable business practices, sustainably produced food, use of sustainable technology and fuel improvements, introduction of electric cars, increase in cash income, among others.



	
Funding-related actions [16,19,33] refer to fundraising, affecting all levels (local, regional, national, and European) and attracting financial investors and developers from all areas to engage with the research sector to adapt strategies and with society in general, sharing key information for the empowerment of communities. These are referred to in three studies and mainly represent a combination of both top-down and bottom-up actions.









5.3.4. Review Question 2—Characterisation of Community Actions


For Review Question 2, the authors concluded that all types of community actions mentioned above can be divided according to their characteristics. Consequently, and agreeing with the models’ discussion by Melo [7], political actions (of local, regional, national, or European scope) are mainly characterised as top-down interventions. Community actions mainly reflect the bottom-up model of interventions; and public health and environmental actions, science and research actions, resource management actions, economy-related actions, and funding-based actions, all mainly point to a hybrid approach of community interventions. In the present review, 85% of the studies display a total of 42 references to top-down approach interventions, 63% percent display a total of 19 references to a hybrid approach, whilst 18,5% display a total of 5 references to bottom-up actions. (Please refer to Scheme 3 below).




5.3.5. Review Question 3—Stakeholders


For Review Question 3, 14 categories of stakeholders were identified, 4 of which were more cited than others as they are more frequently involved in climate change prevention by leading or implementing a diverse range of community actions and community empowerment.



Therefore, most of the studies selected, 21, refer to local governments and municipalities as key stakeholders [8,13,17,18,19,26,27,29,30,31,32,33,34,35,37,38,39,40,42,43,44]. These are then followed by the civil society [8,16,17,18,19,32,33,34,35,38,39,42,43], namely community associations and leaders, non-governmental organizations (NGOs) and volunteers, and citizens being mentioned in 13 of the selected studies. Universities and academic settings [8,16,18,27,32,35,40,42,44,46] follow, as they play a significant role as well, being mentioned in 10 of the selected studies. Equally referred to in nine of the selected studies, the public health sector [2,20,26,28,30,35,36,37,38], and the private sector [8,13,18,33,34,38,39,40,43] both stand out as key elements in climate change adaptive capacity or climate change mitigation strategies. Within the public sector, the studies referred to heads of departments, public health professionals, and officials. The private sector references are particularly made of companies in general, banking, other financial institutions and business leaders and developers. The other nine categories are listed as follows: national/federal government [8,20,26,28,34,40], regional/provincial/state government [8,28,40], professional organisations and unions [8,19], school representatives and educators [16,34], emergency services and firefighters [38], European Parliament/Commission/Council [15], European Centre for Disease Control and Prevention (ECDC) [15], transport sector [37], and electrical and fuel providers [2]. (Please refer to Scheme 4 below).






6. Discussion


The comprehensive literature search of articles published between 2005 and 2022 retrieved 27 relevant studies identifying several categories of community actions, as well as stakeholders involved aiming to mitigate or adapt to climate change. Although the number of studies encountered seems high, none of them presents an overview of the global climate attitude within communities, hence the reason for the present review.



Our study reinforces existing but limited literature on a global perspective for community plans and actions to mitigate or adapt to climate change- (please refer to Figure 3). Strategies such as deep decarbonization plans and actions are currently underway around the globe, and the present review demonstrates how and by whom these can be developed and implemented at local, regional, national, and international levels, whilst overcoming local authority limitations through leveraging partnerships, allowing mitigation targets to be reached.



Therefore, Gimenez et al. [38] discuss the importance of assigning climate-related coordination responsibilities to a specific department, by setting up a multi-stakeholder group, involving local government, emergency services, firefighters, officers, public health managers, researchers, citizens, and others who can work together, applying research-based actions for multisector collaborative plans in tackling climate change [32].



Although in some locations this has not yet been implemented in a structured way, generally, the main objective of stakeholders is to build resilient and climate-neutral cities [33]. However, where higher-level governments are not likely to tackle climate change, local elected representatives and citizen groups tend to adopt impressive climate strategies [17].



Unfortunately, in 30% of the cases, mitigation and adaptation processes are linked to the political will [26] at several levels, which means that sustainable and resilient solutions may not be implemented.



Nevertheless, local authorities with a leading attitude seem to focus on five priority sectors: electricity, buildings, transport, waste and carbon sinks, and storage [13] to reach their GHG mitigation targets. Therefore, sustainable transport policies [39], restrictions on the use of cars, improvement of the public transport networks, tolls [29], electric cars [44], improved production systems [42], pedestrian friendly policies [42], and other environmental policies [27] are some of the political actions in place.



The modern way of life, though, entails elevated levels of inactivity and the absence of outdoor urban environment policy; both lead to a wide range of chronic diseases. When healthier and environmentally friendly urban spaces are made available for leisure time for physical activities, these meet the citizens needs and desires for green active living [34] and foster local social cohesion, avoiding polarization and health disparities. This is confirmed by Arlati et al. [18] when referring to NbS as of great interest among community actions, contributing to unite people within their neighbourhoods and cities, promoting resilience and mutual sustainable growth. Thaler et al. [19] corroborate these types of actions referring to the implementation of NbS as key political actions and to urbanization planning actions, such as underground parking, as fundamental to release the surface for communal activities such as parks, cycling roads, etc.



However, the world needs to remember that each community has its unique background, culture, traditions, and priorities, and when it comes to adaptation processes, local authorities and other stakeholders need to acknowledge these variants as key. As an example, people from the island nation of Tokelau [16], hit by a hurricane in the 1960s, were forced to relocate, resulting in a loss of identity, language, practices, culture, and way of life. Nonmaterial elements such as the ones mentioned above are fundamental within communities and require acknowledgment prior to climate-related actions, such as relocation plans. In these cases, research-based actions need to guide political actions supported by sectorial experts, local development agencies, academia, and civil society.



Therefore, it is unmistakably noted that the ongoing development and implementation of community actions towards climate change are still mainly characterised by singular top-down imposition; nevertheless, a growing trend is now building, reflecting a higher focus on hybrid approaches [38], where the active participation of key community-based stakeholders, other that public institutions, seems to follow a combination of both top-down and bottom-up models of intervention in the community.



Although we seem far from the ideal reality, a wide range of initiatives are now aligned with what is known as “triple-duty actions, and local level engagement seems essential to fight climate change [37]. The Organization for Economic Co-operation and Development (OECD) claims that policies in areas such as transport, food, and energy should be focused on the community’s ecological and human well-being by using the triple win climate lens framework [46], as per Figure 4 below.



The governments of Scotland and New Zealand are also applying “economies of well-being”, and the Lancet publication [47] on food and consumption advocated for more “triple-duty” actions. This is aligned with Raworth and his “doughnut economy” [48], also consistent with the concepts of planetary boundaries [5].



When it comes to the well-being of people, several authors refer to public institutions, such as local health departments, as relevant stakeholders. By using a top-down intervention model, they are in the best position to assess the community’s vulnerability by assessing homebound populations and their vulnerability to extreme heat, by improving epidemiologic surveillance, by developing mosquito surveillance [35], by monitoring infectious diseases [15] among others. Likewise, other studies highlight the importance of the health sector as a climate-related stakeholder as it can provide appropriate training for healthcare workers and public health practitioners, developing expertise and raising awareness on disaster preparedness and response, key strategy plans to face the climate challenge [30]. Rychetnik et al. [20] emphasised that using opportunities to enhance health information on extreme weather events or by leading direct public education on climate-related risks and health and safety seem to be a part of the key role of public health services as climate stakeholders, who can use data sources and models to predict, prepare for, and respond to those risks. Similarly, these authors highlight the importance of building collaborative relationships with other stakeholders, such as academics, bringing together health staff and university experts and researchers working to develop CC adaptation plans. Other authors corroborate this by highlighting the need for disseminating usable knowledge [28], raising climate-related awareness [43], contributing to effective communication and intervention strategies to reduce heat-related mortality [2], influencing community practices and behaviors [31], and informing, educating and empowering people about climate-related health issues [40].



However, the public health sector can extend actions even further by using media marketing to recommend reducing energy use and greenhouse gas emissions [36], working alongside the resource management sector to ensure water conservation and with local business stakeholders to promote sustainable business practices in the community [39].




7. Limitations of the Study


Although the present study could have been enhanced with the inclusion of an international database and could have included further languages other than Portuguese and English, the authors believe that the objectives of the present work were achieved as they map the state of the art and existing literature on the topic; therefore, despite its limitations, a scoping review was the appropriate method to achieve the conclusions below.




8. Conclusions


The present review identified 27 relevant studies responding to the objective and to the review questions initially stated in our work. Data analysed and extracted show that further research is required to identify the effectiveness of climate-related stakeholder collaboration processes, specifically in urban contexts, and to develop a shared and global strategic guidance tool in tackling climate change within communities.



Seven types of community actions were acknowledged as being led and implemented across the globe, including political scope, community scope, public health and environmental health, resource management, science, and research, economy-based, and funding-related. Political actions such as the ones developed by local government authorities, community actions such as the ones led by NGOs and other organisations and the actions of public health and environmental health are the leading stakeholders, alongside universities and the private sector.



The community intervention models used were mostly focused on a hybrid approach by using a combination of both top-down and bottom-up intervention models. Public health services and professionals, alongside scientists and experts, city council representatives, citizens, and community leaders play vital roles.



Public health authorities are key stakeholders in increasing populations’ resilience to the health impacts of climate change and in contributing to reduce the population’s vulnerability. As local public authorities, they hold full knowledge of the local population and full awareness of the localized nature of climate change impacts.



We can conclude that comprehensive public participation should always be facilitated and fully recommended as the only way to inspire communities towards making a difference, acting, and engaging in decision-making processes for a sustainable development by 2030 and carbon neutrality by 2050.



It is therefore vital that future government authorities continue to inform, consult, and engage public and private stakeholders through meetings and public conferences to bring together shared decision processes. It is also vital to continue to monitor the participatory process and ensure transparency and active participation from all parties involved. This will allow the identification of gaps and necessary adjustments. Finally, a full assessment of the whole participatory process, ensuring the engagement of all stakeholders must be conducted.



Involving experts to guide how to maximize environmental benefits from a public health perspective, implementing specific actions within the community and using intersectoral design teams will certainly empower communities in improving energy efficiency but mostly in achieving sustainable living targets with a positive impact on people’s health.
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Table A1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) Checklist.






Table A1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) Checklist.





	
SECTION

	
ITEM

	
PRISMA-ScR CHECKLIST ITEM

	
REPORTED ON PAGE #






	
TITLE




	
  Title

	
1

	
Identify the report as a scoping review.

	
1




	
ABSTRACT




	
  Structured summary

	
2

	
Provide a structured summary that includes (as applicable): background, objectives, eligibility criteria, sources of evidence, charting methods, results, and conclusions that relate to the review questions and objectives.

	
1




	
INTRODUCTION




	
  Rationale

	
3

	
Describe the rationale for the review in the context of what is already known. Explain why the review questions/objectives lend themselves to a scoping review approach.

	
2




	
  Objectives

	
4

	
Provide an explicit statement of the questions and objectives being addressed with reference to their key elements (e.g., population or participants, concepts, and context) or other relevant key elements used to conceptualize the review questions and/or objectives.

	
7




	
METHODS




	
  Protocol and registration

	
5

	
Indicate whether a review protocol exists; state if and where it can be accessed (e.g., a Web address); and if available, provide registration information, including the registration number.

	
8




	
  Eligibility criteria

	
6

	
Specify characteristics of the sources of evidence used as eligibility criteria (e.g., years considered, language, and publication status), and provide a rationale.

	
8




	
  Information sources

	
7

	
Describe all information sources in the search (e.g., databases with dates of coverage and contact with authors to identify additional sources), as well as the date the most recent search was executed.

	
9




	
  Search

	
8

	
Present the full electronic search strategy for at least one database, including any limits used, such that it could be repeated.

	
9




	
  Selection of sources of evidence

	
9

	
State the process for selecting sources of evidence (i.e., screening and eligibility) included in the scoping review.

	
9




	
  Data charting process

	
10

	
Describe the methods of charting data from the included sources of evidence (e.g., calibrated forms or forms that have been tested by the team before their use, and whether data charting was conducted independently or in duplicate) and any processes for obtaining and confirming data from investigators.

	
9




	
  Data items

	
11

	
List and define all variables for which data were sought and any assumptions and simplifications made.

	
9




	
Critical appraisal of individual sources of evidence

	
12

	
If performed, provide a rationale for conducting a critical appraisal of included sources of evidence; describe the methods used and how this information was used in any data synthesis (if appropriate).

	
N/A




	
  Synthesis of results

	
13

	
Describe the methods of handling and summarizing the data that were charted.

	
9




	
RESULTS




	
  Selection of sources of evidence

	
14

	
Give numbers of sources of evidence screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally using a flow diagram.

	
10




	
  Characteristics of sources of evidence

	
15

	
For each source of evidence, present characteristics for which data were charted and provide the citations.

	
10




	
  Critical appraisal within sources of evidence

	
16

	
If conducted, present data on critical appraisal of included sources of evidence (see item 12).

	
N/A




	
  Results of individual sources of evidence

	
17

	
For each included source of evidence, present the relevant data that were charted that relate to the review questions and objectives.

	
10–17




	
  Synthesis of results

	
18

	
Summarize and/or present the charting results as they relate to the review questions and objectives.

	
18




	
DISCUSSION




	
  Summary of evidence

	
19

	
Summarize the main results (including an overview of concepts, themes, and types of evidence available), link to the review questions and objectives and consider the relevance to key groups.

	
19–21




	
  Limitations

	
20

	
Discuss the limitations of the scoping review process.

	
21




	
  Conclusions

	
21

	
Provide a general interpretation of the results with respect to the review questions and objectives, as well as potential implications and/or next steps.

	
21–22




	
FUNDING




	
  Funding

	
22

	
Describe sources of funding for the included sources of evidence, as well as sources of funding for the scoping review. Describe the role of the funders of the scoping review.

	
22








From: [23].
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Table A2. Search Strategy. Searches conducted from 1 January 2005, 7 March 2022.
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	Source
	Query
	Records Retrieved





	Pubmed
	((“stakeholder participation” [MeSH Terms] OR “community health nursing” [MeSH Terms] OR “health planning organizations” [MeSH Terms] OR “community health planning” [MeSH Terms] OR “regional health planning” [MeSH Terms] OR “empowerment” [MeSH Terms] OR “health education” [MeSH Terms] OR “community networks” [MeSH Terms] OR “public health” [MeSH Terms] OR (“environmental health” [MeSH Terms] OR “community actions” [Title/Abstract]) AND (“climate change” [MeSH Terms] OR “global warming” [MeSH Terms] OR “Prevention and control“ [MeSH Terms] OR “primary prevention” [MeSH Terms] OR “climate control” [Title/Abstract] OR “climate change adaptation” [Title/Abstract] OR “climate change mitigation” [Title/Abstract] OR “green cities” [Title/Abstract] OR “sustainable cities” [Title/Abstract] OR mitigation [Title/Abstract] OR climate change prevention [Title/Abstract] OR Environmental policies [Title/Abstract])AND (“European union” [MeSH Terms] OR “European commission” [Title/Abstract] OR “central government” [Title/Abstract] OR “regional government” [Title/Abstract] OR “local government” [Title/Abstract]) OR “Government Regulations” [Title/Abstract]))
	699



	CINAHL
	(((MH “stakeholder participation”) OR (MH “nursing interventions”) OR (MH “leaders”) OR (MH “Nursing Leaders”) OR (MH “Preventive Healthcare”) OR (MH “Community Health Services”) OR (MH “Community Health Nursing”) OR (MH “Community Networks”) OR (MH “Empowerment”) OR (MH “health education”) OR “community health planning”) OR “community healthcare” OR (MH “public health”) OR (MH “Environmental Health”) OR (MH “Nurses Environmental Health Watch”) OR “community actions”)) AND ((MH “climate change”) OR “climate control” OR “climate change adaptation” OR “climate change mitigation” OR “green cities” OR “sustainable cities” OR “mitigation” OR “climate change prevention” OR “environmental policies”)) AND ((MH “European Union”) OR (MH “local government”) OR (MH “Government Regulations”) OR “European Commission” OR “central government” OR “regional government” OR municipalities)))
	39



	MEDLINE
	(((MH “stakeholder participation”) OR (MH “community health nursing”) OR (MH “Community Health Services”) OR (MH “Empowerment”) OR (MH “health education”) OR (MH “community health planning”) OR (SU “community health services”) OR (MH “community networks”) OR (MH “community participation”) OR (MH “public health”) OR (MH “environmental health”) OR (MH “community resources”)) AND ((MH “climate change”) OR (MH “protective factors”) OR (SU “climate change adaptation”) OR (SU “climate change mitigation”) OR (SU “green cities”) OR (SU “sustainable cities”) OR (SU “Climate change prevention”) OR (SU “environmental policies”) OR SU “mitigation”)) AND ((MH “European Union”) OR (SU “European Commission”) OR (SU “central government”) OR (SU “regional government”) OR (SU “local government”) OR (SU “governmental regulations”)))
	23



	SCOPUS
	TITLE-ABS-KEY ((stakeholders OR leaders OR {community health nursing} OR {Community health services} OR {Community Empowerment} OR {Health education} OR {community health planning} OR {community networks} OR {community participation} OR {public Health} OR {Environmental health}) AND ({climate change} OR {climate change mitigation} OR {climate change adaptation} OR {green cities} OR {sustainable cities} OR {climate change prevention} OR {environmental policies}) AND ({European Union} OR {European Commission} OR {central government} OR {regional government} OR {local government} OR {governmental regulations}))
	1206



	RCAAP
	AB (stakeholders OR leadership OR leaders OR “community health nursing” OR “Public Health” OR “community health planning” OR leaders OR organisations OR “community health services” OR “Community networks” OR “community empowerment”) AND AB (“climate change” OR “climate change mitigation” OR “ climate change adaptation” OR “climate change prevention” OR “Environmental health”) AND AB (“ European union” OR “European Commission” OR “central government” OR “regional government” OR “local government” OR “governmental regulations”)
	25



	Scielo
	AB (stakeholders OR leadership OR leaders OR “community health nursing” OR “Public Health” OR “community health planning” OR leaders OR organisations OR “community health services” OR “Community networks” OR “community empowerment”) AND AB (“climate change” OR “climate change mitigation” OR “ climate change adaptation” OR “climate change prevention” OR “Environmental health”) AND AB (“ European union” OR “European Commission” OR “central government” OR “regional government” OR “local government” OR “governmental regulations”)
	4



	Web of Science
	TS = ((Stakeholders OR Leaders OR “Community Health Services” OR “Community Health Nursing” OR “Community Empowerment” OR “health education” OR “community health planning” OR “community networks” OR “public health”) AND (“Climate change” OR “climate change adaptation” OR “climate change mitigation “OR “climate risks” OR “Climate change prevention” OR “Environmental health” OR “green cities” OR “sustainable cities”) AND (“European Union” OR “European Commission” OR “Central Government” OR “regional government” OR “local government” OR “governmental regulations”)) 
	545







NOTE: For CINAHL and MEDLINE, MeSH (Medical Subject Headings) were used in the searches.
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Table A3. Data Extraction Tool with the Characteristics of the Studies Included.
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	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Litt et al., 2022 [33]

Inter-Municipal Methodology for Climate Transition Strategies: The First Case in Italy
	Italy
	Journal

Article
	To investigate how it is possible to respond effectively to the need of urban

contexts to adapt to climate impacts
	
	-

	
Municipalities




	-

	
Banking foundations




	-

	
Local universities professors of forestry and urban planning




	-

	
Technical experts of national and local bodies




	-

	
Local players






	Political actions (funding)

Public Health actions (monitoring)

Community actions (capacity building; communication; awareness)
	Top-down actions

Top-down actions

Bottom-up actions
	Case study analysis
	Italian project CTS
	Urban



	Linton, S, Clarke, A., Tozer, L., 2022 [13]

Technical Pathways to Deep Decarbonization In Cities: Eight Best Practice

Case Studies of Transformational Climate Mitigation
	Canada
	Journal

Article
	To qualitatively

analyse eight

local government deep decarbonization plans of cities
	
	-

	
Local governments




	-

	
Private sector and entities to overcome jurisdictional challenges






	
	-

	
Urbanization planning actions (energy solutions on existing buildings, urban planning such as street widths and sidewalks, off-street trails for bicyclists and pedestrians, neighbourhood playgrounds and parks; sporting and recreational facilities)




	-

	
Health promotion actions (promoting bicycling and walking; encourage children to play, cycle and walk to school; media marketing enphasizing the benefits of physical activity to the masses (Internet, radio, television, print media) and counter advertisement).






	Top-down actions

Hybrid approach actions
	Qualitative study
	8 local government plans with local government, private sector and entities to overcome jurisdictional challenges)
	Urban



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Kouthouris et al. 2021 [34]

Enhancing Active Living and Physical Exercise Through Environmentally Friendly Policies In Urban Areas
	Greece
	Journal

Article
	To investigate the relationship

between citizens’ levels

of exercise participation in urban open spaces and the provision of exercise-friendly policies by the local authorities
	
	-

	
Local authorities




	-

	
City leaders




	-

	
Essential decision makers




	-

	
School districts representatives




	-

	
Developers




	-

	
National governments




	-

	
Other stakeholders






	Political actions (to provide and enabling environment legitimacy leadership; development and implementation of policies that support physical activity and green active living; improving traffic laws and traffic safety)

Urbanization planning actions (design and planning of street locations and layouts)

Health promotion actions (encourage physical activity in urban spaces; raise awareness of the need for and importance of active living and physical activity; promote new workplace practices to prevent sedentarism;

enhance exercise for vulnerable groups)
	Top-down actions

Top-down actions

Hybrid approach actions
	Quantitative study/

Questionnaire
	370 citizens
	Urban



	Maldonado et al., 2021 [16]

Addressing the Challenges of Climate-Driven Community-Led Resettlement and Site Expansion: Knowledge Sharing, Storytelling, Healing, and Collaborative Coalition Building
	USA
	Journal Article
	To enable indigenous community leaders and others to share their stories and lived experiences of the relocation and other adaptive challenges
	Local community leaders, knowledge-holders, allied collaborators, scientists, educators, other experts
	Political actions (adaptative measures to extreme weather and other climate events/climate change and variability; develop projects and policies to protect residents, infrastructure, natural environment and subsistence resources;

maintaining identity and culture into climate science and policy adaptation discussions)
	Hybrid approach actions
	Story-sharing (qualitative research)
	Indigenous community leaders, knowledge-holders, and allied collaborators
	Rural



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community actions
	Characteristics of Community actions
	Design
	Population
	Context



	Armstrong, JH 2021 [17]

Taking Control to Do More: How Local Governments and Communities Can

Enact Ambitious Climate Mitigation Policies
	USA
	Journal

Article
	This study focuses on ambitious climate policymaking,

examining the stakeholders involved and their concerns, including the role of local

control.
	
	-

	
Local governments




	-

	
Climate-protection networks




	-

	
Local control (policy decentralization)




	-

	
Environmental interest groups




	-

	
Social movements of activists




	-

	
Grassroots organizations




	-

	
NGO






	Political actions (climate plans

climate ambitious policies; energy democracy)

Community actions (social movements; democratic participation;

local control)
	Top-down actions

Bottom-up actions
	Interviews/

Qualitative study
	Seven state areas (local government, climate-protection networks; local control, environmental interest groups; Social movements of activists, grassroots organization, NGO (non governmental organizations)
	Urban



	Arlati et al., 2021 [18]

Stakeholder Participation in the Planning and Design of Nature-Based Solutions. Insights from CLEVER Cities Project in Hamburg
	Germany
	Journal

Article
	To understand which stakeholders should be involved in the co-creative

process of the planning and design of NbS and which roles do they play in the different

phases?
	
	-

	
District public administration




	-

	
Local development agency




	-

	
Sectorial experts




	-

	
Government




	-

	
Business sector




	-

	
Academia




	-

	
Civil society






	Research-action approaches (research-based interventions)

Political actions (integration of nature-based solutions that improve microclimate, limit urban heat and improve air quality)

Community actions (participatory design solutions)


	Hybrid approach actions

Top-down actions

Bottom-up actions
	Case-study analysis
	Public and

private

stakeholders
	Urban



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Stegeman, I et al.,

2020 [37]

Encouraging and Enabling Lifestyles and Behaviours to Simultaneously Promote Environmental Sustainability, Health and Equity: Key Policy Messages from Inherit
	United Kingdom

The Netherlands

Others
	Journal

Article
	To set out guidance on how policy makers can help instigate initiatives that influence behaviours required to stem environmental degradation and threats to health and well-being
	
	-

	
Multisectoral teams




	-

	
Urban planners;




	-

	
Transport professionals;




	-

	
Public health




	-

	
professionals;




	-

	
Policy makers.






	Urban design actions (good quality green space available to all; promote active transport and enable this for everyone

Corporative actions (guide the private sector towards more sustainable business models)

Political actions (apply ‘triple-win’ thinking to all energy efficiency measures; improve alignment of policies and strengthen collaboration across sectors; support promising (grassroot) practices to multiply or scale them; fiscal and regulatory measures like subsidies can help ensure healthy and environmentally sustainable options; make healthy, sustainably produced food accessible, attractive and affordable for all)

Health promotion actions (provide education and training for health, social and environmental sustainability; Foster inclusive community engagement;
	Top-down actions

Top-down actions

Hybrid approach actions

Hybrid approach actions
	Integrative Baseline

Review
	15 INHERIT case studies with multisectoral teams, urban planners, transport, and public health professionals and

policymakers)
	Urban



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Rudolph et al., 2020 [35]

A Public Health Learning Collaborative on Climate Change for Urban Health Departments, 2016–2018
	USA
	Journal

Article
	To demonstrate and assess approaches of urban local health departments

(LHDs (Local health departments)) to simultaneously address climate change, health, and equity;


	
	-

	
Local health departments (LHD)




	-

	
Municipal or county governmental agencies




	-

	
Community-based organizations (CBOs)




	-

	
Academic institutions






	Public health actions (improved epidemiologic surveillance; assessing heat vulnerability in home-bound populations; community-engaged assessment of vulnerability to climate change; rainwater harvesting; mosquito surveillance)

Health promotion actions (interventions in faith-based communities)
	Hybrid approach actions

Bottom up-actions
	Survey
	Stakeholders
	Community



	Chersich, M.F.; Wright, C.Y., 2019 [30]

Climate Change Adaptation in South Africa: a Case-Study on the Role of the Health Sector
	South Africa
	Journal

Article
	To provide a comprehensive analysis on disaster preparedness and responses of the health sector
	
	-

	
Health sector




	-

	
Local area government






	Funding and research actions (high quality research; local and international funding)

Public health actions (training for health workers and public health practitioners)
	Top-down approach actions

Top-down approach actions
	Systematic

Review/

Case-study
	21 studies on healthcare providers and local government
	Urban



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type Of Community Actions
	Characteristics Of Community Actions
	Design
	Population
	Context



	Thaler, T. et al., 2019 [19]

Drivers and Barriers of Adaptation Initiatives—How Societal

Transformation Affects Natural Hazard Management and Risk Mitigation in

Europe
	Austria

France

Ireland
	Journal

Article
	To interrogate drivers and barriers of societal transformation in natural hazard management
	
	-

	
Local governments




	-

	
Civil servants




	-

	
Elected representatives




	-

	
Residents




	-

	
NGOs




	-

	
Associations




	-

	
Unions






	Urbanization planning actions (underground parking; leisure parks; cycling road, flood defenses);

Political actions (use of political leadership to establish objectives and develop options; Implementation of nature based solutions; funding, availability of technology or social capacity)

Community actions (collaboration between citizens and public administration; conflict management; risk awareness;

social cohesion)


	Hybrid approach actions

Top-down actions

Bottom-up actions
	Semi-structured

interviews (qualitative)
	
	-

	
Local governments




	-

	
Civil servants




	-

	
Elected representatives




	-

	
Residents




	-

	
NGOs




	-

	
Associations




	-

	
Unions






	Urban and rural



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Rychetnik, L.; Sainsbury, P.; Stewart, G.; 2019 [20]

How Local Health Districts Can Prepare for The Effects of Climate Change: An Adaptation Model Applied to Metropolitan Sydney
	Australia
	Journal

Article
	To outline how local health services can use existing data sources and models

for assessing their climate change-related risks and vulnerabilities to predict, prepare for and respond to those risks
	
	-

	
Public health services




	-

	
State governments






	Political actions (well-being climate change adaptation plan; review cooling capacity on local facilities and backup generators; review flood maps; review insurance policies to ensure risks are covered)

Public health actions (climate-risk assessment; monitoring severe weather predictions; use opportunities for direct public education on health and safety of extreme weather events and broader health effects of CC; enhance health information on extreme weather events (websites, webpages, hotlines, etc.); support health staff to collaborate on research with local universities on CC adaptation; training for all healthcare staff and population on health adaptation and mitigation)
	Top-down actions

Hybrid approach actions
	Design

process Model
	Sydney Local Health Districts
	Urban



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Austin, S.E.; Ford, J.D.; Berrang-Ford, L.; Biesbroek, R.; Ross, N.A.; 2019 [28]

Enabling Local Public Health Adaptation to Climate Change
	Canada

The Netherlands

United Kingdom
	Journal

Article
	To outline the local levels’ self-assessed adaptive capacity for public health adaptation in Canada and Germany
	
	-

	
Federal and Regional governments




	-

	
Upper-level governments




	-

	
Local public health authorities






	Political actions (building financial capital; claiming leadership)

Health promotion actions (developing and disseminating usable knowledge; collaborating and coordinating for shared knowledge)
	Top-down actions

Hybrid approach actions
	Semi-structured

interviews
	Canadian and German federal and regional governments
	Urban



	Jetoo, S; 2019 [43]

Stakeholder Engagement for Inclusive Climate Governance: The Case of the City of Turku
	Finland
	Journal

Article
	To examine stakeholder engagement in the city of Turku’s climate policies
	
	-

	
Cities governments




	-

	
Civil society




	-

	
Private sector




	-

	
Financial institutions






	Political actions (low carbon society; renewable city energy; mobilizing communities as partners in the climate plan; decentralization of policy processes/participatory governance; giving stakeholders a voice within the decision-making process)

Public health actions (raise awareness to climate change)
	Hybrid approach actions

Hybrid approach actions
	Exploratory study
	Stakeholders in Turku
	Urban



	Capolongo et al.,

2018 [2]

Healthy Design and Urban Planning Strategies,

Actions, and Policy to Achieve Salutogenic Cities
	Italy
	Journal

Article
	To define new strategic goals for achieving a “Healthy and Salutogenic City”
	
	-

	
Public health managers




	-

	
Electrical and Fuel providers






	Political actions (promote actions to mitigate risks in food access vulnerabilities; tackle root causes of climate change)

Urbanization planning actions (improve mitigation tools against soil dusts by introducing or preserving green plants and woods)

Public health actions (provide updated international guidelines and strategies about heat-health plans; supply better link alerts to effective communication and intervention strategies to reduce heat-related mortality)
	Top-down approach actions

Top-down actions

Hybrid approach actions
	Integrative Review
	
	-

	
Public Health managers




	-

	
Electrical and Fuel providers






	Urban context



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Gimenez, R; Labaka, L; Hernantes, J; 2018 [38]

Union Means Strength: Building City Resilience Through

Multistakeholder Collaboration
	Spain
	Journal

Article
	to identify

how the city stakeholders were involved in the resilience-building

process over time in the different cities.
	
	-

	
Local government




	-

	
Emergency services




	-

	
Firefighter officers




	-

	
Civil protection managers




	-

	
Head of urban quality




	-

	
Citizens




	-

	
Companies




	-

	
Researcher and energy police supervisor




	-

	
Public health manager




	-

	
Volunteer organizations






	Political actions (assigning coordination responsibilities to a department;

establishment of a multistakeholder working group)
	Hybrid approach actions
	Design

process Model
	10 Representatives from city councils on six European cities
	Urban

context



	Gruber et al., 2017 [32]

Enhancing Climate Change Adaptation: Strategies for Community Engagement and University–Community Partnerships
	USA
	Journal

Article
	Discuss opportunities for universities to partner with local governments and NGOs to support local level adaptation to climate change

Propose a ten-stage model which delineates the key stages of a collaborative climate change adaptation process
	
	-

	
Universities




	-

	
Local governments,




	-

	
NGOs






	Research actions (engage universities with local climate change adaptation efforts/partnerships that provide needed support for undertaking climate change adaptation; conduct applied climate change research; provide technical support for multisector collaborative planning efforts)

Public health actions (make assessment of current conditions and risks from severe weather events; disseminate local-scaled climate information; raising local awareness of climate change)

Political actions (plan the current and future impacts of climate change; translate science to lay audience and local decision makers; evaluate the effectiveness of local adaptation plans; enhance the quality and relevance of education)
	Hybrid approach actions

Top-down actions

Top-down actions
	case studies
	
	-

	
Universities




	-

	
Local governments,




	-

	
NGOs






	Urban and Rural



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Araos et al., 2016 [31]

Public Health Adaptation to Climate Change in Large Cities: A Global Baseline
	Canada
	Journal

Article
	Assess the state of public health adaptation planning in 401 urban areas globally
	
	
Local governments





	Political actions (management, planning and policy; recommendations)

Public health actions (practice and behaviour; Information and research; capacity building; warning or observation systems)

Urbanization planning actions (physical infrastructure)
	Top-down actions

Top-down actions

Top-down actions
	Systematic method,

quantitative
	401 municipality urban areas (1 million people)
	Urban

context



	Slovic et al., 2016 [29]

How Can Urban Policies Improve Air Quality and Help Mitigate Global Climate Change: a Systematic Mapping Review
	Brazil

USA
	Journal

Article
	Present an overview of local air pollution control policies and programmes that aim to reduce the air pollution levels in megacities (more than 10 million people).
	
	-

	
Local governments






	Political actions (restrictions on cars; integrated public transportation; improve public transport network; active transportation mobility; multi-modal modes of transport; discourage the use of privately owned vehicles; emission standards; mandatory vehicle inspections; change the taxi fleet; fleet renovation in transport; road charges; reduce speed of vehicles)

Urbanization planning actions (bike lanes; improvement of road conditions

Cooperative actions (technology and fuel improvements (electric vehicles, biofuels, natural gas)
	Top- Down actions

Top- Down actions

Top- Down actions
	Systematic

review
	Megacities worldwide. Only 3 in Africa. Few studies in the developed countries other than the UK.
	Urban



	Sabel et al., 2016 [44]

Public Health Impacts Of City Policies to Reduce Climate Change
	United Kingdom
	Journal

Article
	To assess the health and well-being impacts of policies to reduce greenhouse gas emissions in urban environments
	
	-

	
City council personnel




	-

	
Local academics




	-

	
Policy makers






	Political actions (adopt policies to reduce private car use);

Cooperative actions (introduction of electric cars; good air exchange)

Urbanization planning actions (heating dwellings)
	Top- Down actions

Top- Down actions

Top- Down actions
	Comparative study
	7 cities authorities and partner academic organisations
	Urban



	Butler et al., 2015 [42]

Integrating Top-Down and Bottom-Up Adaptation Planning to Build Adaptive Capacity: A Structured Learning Approach
	Coral Triangle (Philippines, Malaysia, Indonesia, Timor Leste, Papua New Guinea, and the Solomon

Islands)


	Journal

Article
	To examine stakeholder perception of community adaptation and promote a systems-based approach, providing social learning, knowledge exchange, empowerment.


	
	-

	
Government, nongovernment, and science stakeholders at the provincial level




	-

	
Local government, non-government, and community stakeholders






	Cooperative actions (improve current production

systems; Increase cash income from current

livelihood activities)

Political actions (improve behaviour of current

leaders and government)
	Top- Down actions

Hybrid approach actions
	Participatory Systemic

Inquiry/

Workshops
	government, nongovernment and science stakeholders at the provincial levellocal government, non-government and community stakeholders
	Urban and Rural



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Paterson et al., 2012 [26]

Adaptation to Climate Change in the Ontario Public Health Sector
	Ontario| Canada
	Journal

Article
	examines climate change adaptation in the public health sector in Ontario
	
	-

	
Provincial and federal health officials




	-

	
actors in public health and health relevant sectors at the municipal level






	Public Health actions (mainstreaming climate change into existing public health programs)

Political actions (local leadership, federal support, political will, and inter-agency efforts)
	Top- Down actions

Top- Down actions
	semi-structured

interviews
	Public Health officers and actors
	Urban and Rural



	Keune et al., 2012 [27]

A Healthy Turn in Urban Climate Change Policies; European City Workshop Proposes Health Indicators As Policy Integrators
	Belgium

UK
	Journal

Article
	Discuss the current

city policies of the participating cities.
	
	-

	
Scientists;




	-

	
City representatives;




	-

	
Experts.






	Political actions (environmental policies, health policies, urban planning and economic

development policies)
	Top-Down actions
	Semi-structured

interviews
	scientists, city representatives from several EU-countries, representatives of EU city networks and EU experts.
	Urban



	Lindgren et al., 2012 [15]

Public Health: Monitoring EU Emerging Infectious

Disease Risk Due to Climate Change
	Sweden
	Journal

Article
	To understand whether health surveillance needs to be implemented or modified to fully assess the impact of climate change.
	
	-

	
European Parliament and Council




	-

	
European Commission




	-

	
European Centre for Disease Prevention and Control (ECDC)






	Political actions recommendations (strengthen the EU resilience to the impacts of climate change for the surveillance of health effects such as infectious diseases; evaluation of current surveillance systems in Europe; climate change assessment; expert consultation with EU member representatives)

Public health actions recommendations (surveillance of endemic and emerging diseases; risk analysis of different diseases)

Research actions recommendations (literature reviews)
	Top-Down actions

Top- Down actions

Top- Down actions
	Expert

opinion article
	
	-

	
European Parliament and Council




	-

	
European Commission




	-

	
European Centre for Disease Prevention and Control (ECDC)






	Urban and Rural



	Khare, A., Beckman, T., and Crouse, N. (2011) [39]

Cities Addressing Climate Change: Introducing a Tripartite Model for Sustainable Partnership. Sustainable Cities and Society, 1(4), 227–235.
	Canada
	Journal

Article
	propose a tri-partite model that facilitates sustainability
	
	-

	
Local government




	-

	
Local businesses and residents






	Political action (partnering with citizens and businesses; combination of benefits for all stakeholders along with a balance of inputs/reward; sustainable transportation

Resources Management

water conservation; sustainable energy;)

Cooperative actions (promote and develop the adoption of sustainable business practice)
	Hybrid approach actions

Top-down actions

Top-down actions
	Process Model design
	Local stakeholders
	Urban



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Capon et al., 2009 [8]

Urbanism, Climate Change and Health: Systems Approaches to Governance
	Australia
	Journal

Article
	Understanding the co-benefits for health of climate mitigation action
	
	-

	
Governments (local, state and national);




	-

	
Universities with public health and planning programs;




	-

	
Professional organizations;




	-

	
Business leaders;




	-

	
Community leaders;




	-

	
Elected representatives.






	Urbanization planning actions (providing cycleways to local recreation)

Political actions (walking to school policies; walking to local shops policies; accessing public transport)

Public health actions (community activities; the education of public health and planning workforce; Foster inter-disciplinary and trans-disciplinary approaches in planning, implementation and evaluation of policy; Incorporate systems science approaches in impact assessment of projects, policies and programs)
	Top-down actions

Top-down actions

Hybrid approach actions
	Health impact assessment methods/

Mixed

methods
	
	-

	
Governments (local, state and national);




	-

	
Universities with public health and planning programs;




	-

	
Professional organizations;




	-

	
Business leaders;




	-

	
Community leaders;




	-

	
Elected representatives.






	Urban



	Frumkin et al., 2008 [40]

Climate Change: The Public Health Response
	USA
	Journal

Article
	Propose a public health approach to climate change, based on the essential public health services
	
	-

	
government agencies (federal, state, and local)




	-

	
Academy;




	-

	
Private sector;




	-

	
nongovernmental organizations;




	-

	
Architects;




	-

	
City planners;




	-

	
Transportation planners;




	-

	
The faith community






	Public health actions (monitor health status to identify and solve community health problems; diagnose and investigate health problems and health hazards in the community; ensure a competent public and personal health care workforce);

Health promotion actions (inform, educate, and empower people about health issues; mobilize community partnerships to identify and solve health problems)

Political actions (Develop Policies and Plans That Support individual and Community Healthy Efforts; Enforce Laws and Regulations That Protect Health and Ensure Safety; Link People to Needed Health Services and Ensure Provision of Care; Evaluate Effectiveness, Accessibility, and Quality of Health Services)

Research actions (search for new insights and innovative solutions to health problems)
	Top- Down actions

Hybrid approach actions

Top- Down actions

Top- Down actions
	Expert

opinion

article
	Public Health Services
	Rural and Urban



	Author, Year and Title
	Country
	Publication Type
	Aims
	Stakeholders
	Type of Community Actions
	Characteristics of Community Actions
	Design
	Population
	Context



	Maibach et al. (2008) [36]

Climate Change and Local Public Health in the United States: Preparedness, Programs and Perceptions of Local Public Health Department Directors.
	USA
	Journal

Article
	To understand how directors of local public health departments view and are responding to climate change
	
	-

	
Directors of local public health departments






	Public health actions (communication and media divulgation to reduce energy use and greenhouse gas emissions);
	Top-down actions
	Quantitative study/

telephone Survey
	133 randomly selected local health department directors
	Urban and Rural









Appendix D. Studies Ineligible following Full-Text Review


	
Aguiar, F.C., J. Bentz, J.M.N. Silva, A.L. Fonseca, R. Swart, F.D. Santos, and G. Penha-Lopes. ‘Adaptation to Climate Change at Local Level in Europe: An Overview’. Environmental Science and Policy 86 (2018): 38–63.






Reason for exclusion: Ineligible context (includes rural areas)



	2.

	
Oates, J., and L.A. Dodds. ‘An Approach for Effective Stakeholder Engagement as an Essential Component of the Ecosystem Approach’. ICES Journal of Marine Science 74, no. 1 (2017): 391–97.







Reason for exclusion: No work-related outcome



	3.

	
Kati, V., and N. Jari. ‘Bottom-up Thinking-Identifying Socio-Cultural Values of Ecosystem Services in Local Blue-Green Infrastructure Planning in Helsinki, Finland’. Land Use Policy 50 (2016): 537–47.







Reason for exclusion: No work-related outcome



	4.

	
Hahn, MB, C Kemp, C Ward-Waller, S Donovan, JI Schmidt, and S Bauer. ‘Collaborative Climate Mitigation and Adaptation Planning with University, Community, and Municipal Partners: A Case Study in Anchorage, Alaska’. LOCAL ENVIRONMENT 25, no. 9 (2020): 648–65.







Reason for exclusion: No work-related outcome



	5.

	
Tonmoy, F.N., S.M. Cooke, F. Armstrong, and D. Rissik. ‘From Science to Policy: Development of a Climate Change Adaptation Plan for the Health and Wellbeing Sector in Queensland, Australia’. Environmental Science and Policy 108 (2020): 1–13.







Reason for exclusion: Ineligible context (includes rural areas)



	6.

	
Mark, A ya, BG Armstrong, S Hales, A Chiabai, P Criqui, S Mima, C Tonne, and P Wilkinson. ‘Health and Climate Change 3 Public Health Benefits of Strategies to Reduce Greenhouse-Gas Emissions: Low-Carbon Electricity Generation’. LANCET 374, no. 9706 (2009): 2006–15.







Reason for exclusion: No work-related outcome



	7.

	
Olowoporoku, D., E. Hayes, J. Longhurst, and G. Parkhurst. ‘Improving Road Transport-Related Air Quality in England through Joint Working between Environmental Health Officers and Transport Planners’. Local Environment 16, no. 7 (2011): 603–18.







Reason for exclusion: No work-related outcome



	8.

	
Setiajiati, F., B. Karyaatmadja, I. Sutedja, H. Kuswondho, P. Satria, Sejati, R.S. Maharani, Anria, Yusara A., and Kartikaningsih W. ‘Lesson Learned from Social Forestry Practice in a Forest and Climate Change Project in Kalimantan, Indonesia’ 363, no. 1 (2019). https://www.scopus.com/inward/record.uri?eid=2-s2.0-85077444310&doi=10.1088%2f1755-1315%2f363%2f1%2f012001&partnerID=40&md5=550b3adb3b0f604d37794913e87413f4 (accessed on 2 November 2022).







Reason for exclusion: No work-related outcome



	9.

	
V, Hongoh, Michel P, Gosselin P, Samoura K, Ravel A, Campagna C, Cissé HD, and Waaub JP. ‘Multi-Stakeholder Decision Aid for Improved Prioritization of the Public Health Impact of Climate Sensitive Infectious Diseases.’ International Journal of Environmental Research and Public Health 13, no. 4 (2016): 419.







Reason for exclusion: No work-related outcome



	10.

	
Bayar, D.Y., H. Guven, H. Badem, E.S. Sengor, Karas I.R., Ben Ahmed M., Boudhir A.A., and Ane B.K. ‘National Smart Cities Strategy and Action Plan: The Turkey’s Smart Cities Approach’ 44, no. 4 (2020): 129–35.







Reason for exclusion: No work-related outcome



	11.

	
Barten, F., M. Akerman, D. Becker, S. Friel, T. Hancock, M. Mwatsama, M. Rice, S. Sheuya, and R. Stern. ‘Rights, Knowledge, and Governance for Improved Health Equity in Urban Settings’. Journal of Urban Health 88, no. 5 (2011): 896–905.







Reason for exclusion: No work-related outcome



	12.

	
Irel, P., and F. Thomalla. ‘The Role of Collective Action in Enhancing Communities’ Adaptive Capacity to Environmental Risk: An Exploration of Two Case Studies from Asia’. PLoS Currents, 2011. https://www.scopus.com/inward/record.uri?eid=2-s2.0-84867468146&doi=10.1371%2fcurrents.RRN1279&partnerID=40&md5=cad9c4e65511cd9d43eeb52e84858b60 (accessed on 2 November 2022).







Reason for exclusion: Ineligible context (includes rural areas)
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Figure 1. The three pillars of sustainable development, adapted with permission from Millard et al. (2016) [12]. 
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Scheme 1. Geographical location of the studies. 
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Scheme 2. Types of community empowerment actions to prevent climate change. 
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Scheme 3. Community actions characterisation according to the models of management for community intervention [7]. 
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Scheme 4. Types of stakeholders identified in the selected studies. 
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Figure 3. Overview of identified populations with corresponding contexts, types of community actions led or implemented, characterization of community actions according to each community intervention model and stakeholders involved. 
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Figure 4. The “triple win” UK government framework for projects to deliver on enhancing biodiversity, addressing climate change and reducing poverty [46]. 
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