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In the context of rapid climate change, it is important to understand public perceptions of urban green spaces (UGSs), because green spaces have enormous potential as instruments for climate change adaptation and mitigation, and because the development of such spaces both requires and benefits from public support. This article attempts, through an extensive literature review, to understand convergences and divergences in perceptions of urban green spaces (UGSs) of city dwellers around the world and to identify gaps in the existing research. Additionally, the article explores research into the benefits associated with urban green spaces, including health (e.g., physical and mental), social (e.g., social networks and social relationships), economic (e.g., employment and income generation), and environmental (e.g., ecosystem services and biodiversity). This article further seeks to identify the extent to which urban residents have been found to perceive the roles UGSs can play in climate change adaptation and mitigation, and cultural exchange. Based on studies conducted in different countries over the past decade, this paper integrates environmental, social, cultural, and economic aspects of urban greening to provide insight into the similarities and differences in perceptions of urban green spaces and suggest approaches to building climate change resilient urban communities. This paper finds justification for: encouraging the use of integrated, multidisciplinary approaches, using innovative tools, for both the study and practical development of UGSs; conducting a greater number of studies of newer urban areas in developing countries; and considering the diverse disadvantages as well as the advantages of UGSs in order to support the continued development and expansion of this critical climate-friendly infrastructure. The more that residents' perceptions of and attitudes toward UGSs are incorporated into the design of such spaces, the more successful they will be at providing the myriad benefits they have the potential to offer.
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INTRODUCTION

The extent and availability of urban green spaces (UGSs) are often considered among the most critical indicators of the quality of life and environmental sustainability of urban areas (Haq, 2011; Barrera et al., 2016). Conedera et al. (2015) and Hadavi et al. (2015) defined urban green spaces as publicly accessible urban and peri-urban open spaces which are either partially or entirely covered by a large amount of vegetation. In the context of increasing urbanization and urban population, which have a had significant impact on environmental sustainability (Haq, 2011), biodiversity, human health and well-being of people living in urban areas (Farahani and Maller, 2018), UGSs provide a number of key benefits, including several on an ecosystem level (Guenat et al., 2021; Randrup et al., 2021), which influence and improve the quality of life of urban residents (Kothencz et al., 2017; Lo et al., 2017; Gwedla and Shackleton, 2019). UGSs also offer direct benefits to urban residents, including but not limited to health promotion. Given the functional benefits of green spaces on human well-being in particular, it is important to understand how people perceive these spaces and their benefits.

Farahani and Maller (2018) conducted a literature review to explore the interaction between social practices, use patterns, and urban green spaces in terms of perceptions and preferences. They defined perception in terms of the assessment of the present conditions of existing green spaces and how they feel to the individual; preferences were linked to how that space could be used by the individual. Perceptions of the natural environment, including urban green space, are strongly correlated with the contextual setting of urban areas. For example, perceptions of usefulness, impacts, and coverage of urban vegetation were shown to differ among participants, depending on whether they are from Islamabad or Rawalpindi (Bokhari et al., 2018). In line with the literature on climate change perceptions, it can be stated that people's perceptions of UGSs vary not only by location, but also by socio-economic and demographic background (Haq and Ahmed, 2017). Public perceptions of the use and behavioral aspects of UGSs have been further demonstrated to vary with respect to social and cultural background and preference for natural and urban landscapes (Priego et al., 2008). In addition to the above, Gashu et al. (2020) noted that physical and institutional factors influence both the preference for green spaces and the use of green spaces by members of local communities. For example, residents in urban areas may prefer and be more motivated to use UGSs that result from the redevelopment of former industrial sites (Mathey et al., 2018).

The aim to meet the needs of urban residents and visitors to green spaces influences urban planning, management, and use patterns (Jim and Shan, 2013). Urban green spaces can serve as promising tools by which to address some of the challenges associated with climate change, such as heat island effects and pollution in cities arising from urbanization (Farahani and Maller, 2018; Guenat et al., 2021). By increasing the extent to which people can access nature, otherwise limited as a part of the increasing complexity of urban life, UGSs may positively affect the social life and psychological behavior of those who use them (Sen and Guchhait, 2021).

We have a limited understanding of perceptions of UGSs as well as a lack of scientific consensus on what factors affect perceptions of UGS. Given the limited research on general perceptions of UGSs, particularly in developing countries, and the fact that perceptions are known to vary due to environmental, location, socio-economic, demographic, and cultural backgrounds, we deemed it to be worth exploring how people from different countries and backgrounds perceive the benefits of UGSs.

Having a comprehensive awareness of the public perceptions of urban green space held by the intended users can have implications for urban planning and design. In order to formulate sound design recommendations, it is important to understand more deeply what kind of green space can be developed, who needs to or would use such a space, and at what time(s) the space would be used. This understanding will help the urban planners and policymakers to maximize the benefits of UGSs that are most valued by the public and contribute to the development of cities that match the aspirations of their residents. It is also crucial to study how the public assesses the contribution of these UGSs to climate change mitigation and adaptation. Any proposed evidence-based design will benefit from both a more thorough mapping of an individual's actual exposure to a particular green space type as well as a better understanding of the human experience in these green spaces and their benefits.

The article is structured as follows to present: description of methodology (section Methodology); socio-economic, demographic, and cultural factors influencing perceptions of UGSs (section Perception of Urban Green Spaces: Socio-Economic, Demographic, and Social Cohesion); perceived benefits of UGSs (section Perceptions Regarding the Diverse Benefits of Urban Green Spaces); perceived climate change adaptation, mitigation, and environmental benefits of UGSs (section Perception of the Role of Urban Green Spaces in Climate Change Mitigation and Adaptation); a comparison and evaluation of discipline-specific and integrative approaches to identifying perceptions of UGSs (section Understanding the Perceptions of UGSs From a Discipline-Specific Approach to an Integrative Approach); concluding statements, recommendations for policy makers, and limitations and recommendations for further research (section Discussion and Conclusions).



METHODOLOGY

To explore how the perception of UGS varies in relation to different aspects such as socio-demographics, economy, culture, health, and climate change mitigation, we conducted a literature review. To search articles, we used various databases (e.g., Web of Science, Scopus, Ebscohost, and PubMed) available through the online libraries of The University of Adelaide in Australia, the Memorial University of Newfoundland in Canada, and the Shahjalal University of Science and Technology in Bangladesh. Science Direct and Springer Link were also chosen, as they provide a broad overview of global scientific output and cover some very important journals in the fields of urbanization, politics, ecology, environment, and management (Malinen, 2015). These databases have been widely used in previous literature reviews on this topic (Farahani and Maller, 2018; Wan et al., 2021). Although we limited our search to studies published between 2010 and 2021, our primary focus was on those studies on perceptions of UGSs published in the last 5 years, in order to examine the most recent and up-to-date developments. We note that in 1997, after the adoption of the Kyoto Protocol, the study of urban green space emerged as an area of research (Taylor and Hochuli, 2017).

This paper reviews articles from peer-reviewed journals on the environment, people and nature, climate change, urban ecology, urban forestry, and urban greening. Our search strategy included the following keywords: “perception” or “public perceptions,” “urban green spaces” or “urban greening” or “urban greenness,” and “urban residents” in “developed countries” and “developing countries.” We selected studies that focused on public perceptions of urban green space in terms of socioeconomic, demographic, cultural, health, climate change, climate change mitigation, and integrative and interdisciplinary aspects. We only included published articles that focused on urban residents living in urban environments. We excluded studies that included both urban and rural areas and did not consider urban residents separately in the analysis. In addition, we excluded editorials, letters, meeting reports, and non-English literature to avoid confusion and complication associated with translating.

All contributing authors (S.M.A Haq, M.N. Islam, A. Siddhanta, K.J. Ahmed and M.T.A. Chowdhury) searched for relevant articles through the aforementioned databases and used the keywords separately for our study to identify appropriate texts based on the above-mentioned inclusion and exclusion criteria. The databases used displayed results by relevance, so, in our search, we chose relevant articles from the first 10 pages of search results (Raven et al., 2016). All relevant articles (216) were downloaded and sent to the corresponding author (S.M.A.H) for compilation. S.M.A.H. reviewed all downloaded articles, checked for article overlap, and then excluded repeated articles. EndNote software was used to confirm duplication among articles. This process resulted in the exclusion of 40 articles. Afterwards, S.M.A.H. created a separate file of the remaining 176 articles, and convened a meeting with M.N.I., A.S., K.J.A., and M.T.A.C. to select the articles for this study. Both the abstracts and complete texts of the articles were reviewed at that meeting. Cases that raised doubts were discussed by the researchers until a consensus was reached on their inclusion or exclusion; a further 110 articles that did not discuss public perceptions with respect to our research interests were excluded. After several meetings and thorough discussions, 66 articles were selected by consensus as our final sample for this study; these articles would best help us achieve our goal of investigating differences and convergences in public perceptions of the benefits, uses, and mitigations associated with UGSs, by taking an integrative and interdisciplinary approach. The process by which articles were selected for critical review is illustrated in Figure 1, below.


[image: Figure 1]
FIGURE 1. Flow diagram of articles selection process.


While our search for relevant articles focused on the urbanness of green spaces and on people's perceptions of these, we sought to include a range of international perspectives in our review. Figure 2 and Table 1, below, offer breakdowns of research subjects within the 66 chosen articles by continent and by developed and developing countries, respectively. Locations studied in the articles chosen for critical review were concentrated in the continents of Europe and Asia (Figure 2), followed distantly by articles reporting research in Africa and South America and North America. Only one article, on UGSs in Australia, represented the Oceania region. Of the European countries, most of those studies were conducted in developed countries (Table 1). Articles presenting research in Asia include one developed country and six developing countries. Studies focused on developing countries in Africa and South America, and on developed countries in North America and Oceania. Our review also includes 11 articles that are review-based and do not specify country.


[image: Figure 2]
FIGURE 2. Literature review study locations by continent.



Table 1. Articles reviewed, by continent and economic status of countries studied (developed and developing).
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Once the 66 articles for critical review had been chosen, the corresponding author randomly selected and distributed a number of articles for review to each of the authors of this article (S.M.A.H = 13; M.N.I = 13; A.S = 14; K.J.A = 13; and M.T.A.C = 13, respectively). Each author conducted an analysis of the major topics, arguments, results, in their share of the selected papers. These analyses were then collected by S.M.A.H, who arranged meetings to identify and finalize topics and sections based on the information collected. Decisions regarding how to divide the sections were made among ourselves; each author then contributed accordingly to the initial draft of the article. Once complete, the draft article was reviewed and finalized by all authors.



PERCEPTION OF URBAN GREEN SPACES: SOCIO-ECONOMIC, DEMOGRAPHIC, AND SOCIAL COHESION

Based on the results and findings presented in the 66 articles selected as the final sample of the study, this section reveals how socio-demographic, economic, and cultural factors are linked to variations in perceptions of UGSs. This section also shows how the use of such green spaces can develop social cohesion among users and neighbors.


Socio-Demographic and Economic Factors Influencing the Perceptions of UGSs

Residents of urban areas often recognize the cumulative cultural environmental benefits that urban green spaces offer (Ostoić et al., 2020), but their perception and understanding of UGSs is more difficult to pinpoint. Studies from a range of countries on the perception of UGSs have identified several dominant factors that influence public perceptions (Tian et al., 2020). Bele and Chakradeo (2021) suggest that socio-economic aspects such as gender, age, religion, and marital status should be included in the determination of perceptions of urban green spaces. Gashu et al. (2020), in their study in Ethiopia, argue that demographic, socio-economic, institutional, and physical factors contribute to different perceptions of green infrastructure. Other studies associated with perceptions of climate change (e.g., Haq and Ahmed, 2017; Chowdhury et al., 2021) have also examined the socio-demographic and economic context of such perceptions in Bangladesh.

Priego et al. (2008), in their study of urban residents of surveyed areas in Chile, Germany, and Spain, observed that participants from these areas shared a strong interest in nature, especially the local environment. What is more, socio-economic predictors such as income, occupation, and education were found to be commonly associated with perceptions of and willingness to pay for green space services. Their results indicate that, in all three countries, the higher the social status of a community, the more green spaces are available for public use. Similarly, Tian et al. (2020) conclude that higher socio-economic status was associated with increased awareness of and willingness to pay for green space services in Central China.

In London, Collins et al. (2019) examined differences in perceptions of park trees with respect to different ecosystem services based on the gender, education, age, wealth of participants, and the frequency of their visits to such green spaces. They found no differences in the perception of the importance of the role park trees play in maintaining different ecosystem services between wealthier and poorer areas in London. In contrast, Gwedla and Shackleton (2019) reveal that South African residents of wealthier cities and wealthier suburbs perceive street trees as more critical to the environment than residents of more impoverished cities and suburbs do.

Ostoić et al. (2017) examined differences in perceptions of urban forests and green spaces of research participants in southeastern European cities with respect to four factors: age, gender, education, and income. They noticed that age, while results varied from city to city, was a significant predictor of perceptions of some aspects of urban forests and green spaces, such as their importance, size, accessibility, availability of parking for cars, need for more bike lanes and community caretakers. Although gender was found to play a varied role across a number of variables, women generally demonstrated having stronger perceptions than men. Stessens et al. (2020) also suggest that gender be considered in examinations of perceptions of public green spaces, as their research in Belgium revealed that women pay more attention to safety issues than men. In Guangzhou, China, Jim and Shan (2013) observed that the influence of gender on perceptions of urban green spaces was relatively small, while education level and childhood experiences with nature had a strong influence on perceptions of urban green space. In their study, age was identified as an additional factor that influences perceptions; older respondents, especially those over 60, perceived UGSs more positively and were less concerned about safety in such spaces.

Pinto et al. (2021) identified multi-functionality, socio-demographic and economic characteristics, user motivation, the tranquility and scenic beauty of the space, distance and transportation required to travel to the park as factors influencing users' decisions to visit urban green spaces. In their study of three socio-economically diverse communities in Latin America, Barrera et al. (2016) examined preferences for green spaces and community attachment, perceptions of green spaces, sense of safety, and social cohesion. They found that the expectations people had of UGSs differed across socio-economic groups and were influenced by the availability of recreational and other amenities. Low-income communities were found to value green spaces more highly and to have a greater sense of responsibility for maintaining such spaces. Włodarczyk-Marciniak et al. (2020) noticed that the socio-demographic factors of participants, such as age and education, had a significantly impact on perceptions of various ecosystem services provided by informal green spaces. Age was a significant predictor of the perceptions of three functions of green spaces: aesthetics, relaxation, and noise reduction. Specifically, older participants were more likely to associate informal green spaces with mental health benefits and noise reduction. On the other hand, a larger number of younger people recognized the aesthetic function of these spaces. Respondents with higher levels of education rated the importance of green spaces higher for aesthetics and rainwater retention. Research conducted by Abass et al. (2019) yielded similar results; they found knowledge of the particular benefits of urban green spaces to be associated with the level of formal education attained by and the gender of their respondents. As an example, educated Christian women appreciated that green spaces could be used as places to pray.

This literature review suggests that gender, age, education, and income, regardless of country of residence, are critical factors influencing people's perceptions and uses of UGSs. It is important to note that the focus of the research reviewed for this study was primarily on developed countries and their cities. Because consideration of the socio-demographic dimensions of users' perceptions of green spaces can significantly benefit the work of urban planners charged with the planning, implementation, and development of such spaces, more research should be conducted in developing countries to develop a more comprehensive understanding of how these factors determine the perceptions and uses of UGSs worldwide.



Urban Green Spaces and Social Cohesion

Urban green spaces such as parks are potential places to meet and greet. Studies have shown that the presence and quality of UGSs help develop social cohesion among people of the area surrounding the green space (Hartig et al., 2014; Jennings et al., 2016; Wan et al., 2021). Wan et al. (2021) highlight the direct and indirect effects of green spaces on the development of social cohesion (see Figure 3). Among the direct effects, three aspects were related to promoting social cohesion: physical characteristics, perceptions of greenness, and patterns of use of green spaces. The physical characteristics (type of green space, presence of vegetation, structure, spacing, layout, size, maintenance and facilities) of green spaces help predict social cohesion. Perceptions of landscaping, safety and proximity to green spaces are also strongly associated with social cohesion. People who perceive places to be greener and more natural are more likely to participate in outdoor activities, which, in turn, fosters social contact between neighbors and people from nearby areas. The frequency with which green spaces are used depends on how remote these spaces are perceived to be; greater frequency allows for the development of social relationships. Francis et al. (2012) similarly found that both the quality of parks and the users' proximity to parks were significant to the development of a sense of community. In their study in the Croatian city of Zagreb, Ostoić et al. (2020) found that the perceived qualities of UGSs, such as cultural ecosystem services (Sen and Guchhait, 2021) influenced the use of these spaces. Moreover, they found that positive memories of past (for example, childhood) experiences in natural environments, their perception of urban spaces in terms of beneficial aspects of UGSs (e.g., recreational facilities) and their emotional responses to nature are essential factors needed to support urban greening. Barrera et al. (2016), in their study in South America, mentioned other factors such as amenities, community attachment, social cohesion, and sense of security as those that influence peoples' appreciation for and use of UGSs.


[image: Figure 3]
FIGURE 3. Direct and indirect effects of aspects of green spaces on social cohesion. Source: Wan et al. (2021, p. 9).


Ostoić et al. (2020) investigated how residents perceive the cultural ecosystem services provided by different types of urban green spaces with trees. The authors found that place-based, aesthetic and recreational services were more widely recognized than the services related to educational and cultural identity. In their research conducted in Chile, Germany, and Spain, Priego et al. (2008) found that while natural environments play a vital role in almost all urban societies observed, people from different social and cultural backgrounds used and perceived urban landscapes differently. The higher a person's social status, the more they use urban landscapes, for example, for personal purposes.




PERCEPTIONS REGARDING THE DIVERSE BENEFITS OF URBAN GREEN SPACES

Green spaces have been proven in a wide range of academic studies to offer multiple benefits (Barrera et al., 2016; Sen and Guchhait, 2021). However, the prospects for large-scale expansion of UGSs depend on these spaces being deemed useful and beneficial to the communities that have to pay for their development and maintenance. As a result, researchers and practitioners have developed a growing interest in understanding residents' perceptions of and preferences for green spaces (Farahani and Maller, 2018). This section discusses the benefits that people residing in urban areas have been found to perceive in UGSs.


UGSs and Improved Health, Well-Being and Quality of Life

Modern urban living is often connected with insufficient physical activity, continuous stress, and acute exposure to pollution. According to the WHO (2021), green or blue spaces can help improve mental and physical health among urban residents; such spaces can also reduce morbidity and mortality. The use of urban green spaces, in the forms of residential greenery, parks, and playgrounds, can relax the body and mind, relieve stress, support social interaction, and encourage physical activity (WHO, 2021).

By promoting the health and well-being of urban residents, UGSs have been considered to improve quality of life. Chen et al. (2020), noting that green spaces encourage people to improve their physical and mental health and that green spaces improve the quality of life of the urban residents who use them, examined the influence of the perceptions of young urban residents regarding the relationship between green space and health promotion and the impact of such perceptions on their behavior and willingness to use parks in China. The strongest predictor of the willingness of the young people to use the green spaces was their perception of the accessibility of such spaces. A study conducted by Beyene and Borishe (2021) in Addis Ababa showed that perceptions of health benefits have a significant association with the visiting habits of people to green spaces. People who held positive perceptions of the health benefits offered by UGSs were two times more likely to visit green spaces than the people who held negative perceptions.

Pinto et al. (2021) studied how users of urban parks in Coimbra, Portugal, perceived the services and benefits of cultural ecosystems with respect to physical and emotional well-being, social interaction and users' perceptions of UGSs. They found that most users consider the opportunity to walk, socialize, play sports, and do activities with children in urban parks has a positive impact on their emotional and physical well-being.

In Malaysia, people were found to be more eager to take care of their local green and blue urban spaces and desired to receive additional intangible gains from the ecosystems of such spaces, including social interaction, spiritual benefits, and inspiration. According to the people involved in this study, spending time in UGSs can play a vital role in improving their quality of life (Nasir and Rahim, 2020). Similarly, studies have found that residents in urban areas in Eastern Cape Province (South Africa), Romania, and Japan emphasized the positive impact that urban trees, green infrastructure, and green spaces have on critical aspects of their quality of life (Rupprecht, 2017; Gwedla and Shackleton, 2019; Gavrilidis et al., 2020).



UGSs as Places for Recreation and Stress Reduction

Because they facilitate connections among people, urban green spaces are often considered places for recreation, stress reduction, and social cohesion. Older adults in Manchester, England, mentioned that green spaces, places where they can do physical activities and experience lower stress levels, help improve their health and well-being (Macintyre et al., 2019). Recreation was determined to be the fundamental goal of the respondents when interacting with urban nature and greenery in the city of Zagreb, Croatia (Ostoić et al., 2020). Sen and Guchhait (2021), in their study of UGSs in India, also found recreation to be identified as the most perceivable benefit of regular visits to green spaces. It was further observed in the literature review that the presence of green space directly impacts the human mind psychologically. Urban park users visit parks for fresh air, to relieve stress, and to relax (Sreetheran, 2017; Beyene and Borishe, 2021) and for social interaction (Nasir and Rahim, 2020). Highlighting walking and talking as the most common activities enjoyed in parks of southwest Spain, Gozalo et al. (2019) observed that the absence of noise and the air quality in green spaces contributed to the relaxation the users felt in both small and large green spaces.

There is limited evidence to prove that exposure to green spaces has long-term mental health benefits (Gascon et al., 2015). In fact, when Xu et al. (2021) explored the relationships between green spaces and residents' self-reported physical health, mental health, and social health in neighborhoods in Beijing, the authors observed that UGSs had a more substantial effect on social health than on physical and mental health. That said, such exposure has been associated with improved physiological markers of mental health, such as momentary stress reduction and mood improvement (Olszewska-Guizzo et al., 2020). This same study argues that the quality rather than the quantity of green spaces plays the critical role in improving mental health. In the same vein, Wei et al. (2021) reported that public open space is considered vital to the psychological well-being of residents in Chinese cities. They noted that the availability of activities (sports facilities) and exposure to environmental features (e.g., lakes, statues and bridges, and biodiversity) were significantly associated with better psychological well-being. Further, Kothencz et al. (2017) observed that, in Szeged, Hungary, green spaces have direct well-being benefits that strongly influence visitors' attitudes toward such spaces. They also found that recreation capacity (a direct well-being benefit) and nature perception (an indirect well-being benefit) influence visitor satisfaction with green spaces. Other studies have found that people who live closer to public green spaces and gardens and spend time in these places see themselves as connected to nature (Dzhambov and Dimitrova, 2015; Hoyle et al., 2019) and are able to recognize the aesthetic function of these green spaces (Włodarczyk-Marciniak et al., 2020). Spending time in places that are natural and beautiful can arguably reduce stress and promote relaxation.



UGSs and Child Development

The use of green spaces such as parks and playgrounds has been linked to the physical and cognitive development of children. According to Jahan et al. (2019), residents in Pakistan perceived green spaces as stimulating children's holistic development and health. Informal green spaces were perceived by Japanese people as places where children could run and play (Rupprecht, 2017). In Ethiopia, most local community members had positive perceptions of green infrastructure and they visited UGSs to meet friends and bring children for play, exercise, and to participate in a range of sports and recreational activities (Gashu et al., 2020). Residents and visitors in China recognized the contribution of UGSs to children's development as well as to health and stress reduction (Jim and Shan, 2013).



Educational and Economic Benefits of UGSs

Urban green spaces are well-known for attracting development, creating jobs, and increasing property values. Respondents in Romania perceived green features as helpful to the ability of a company to attract customers and enhance work environments (Gavrilidis et al., 2020). Stakeholders in Malawi who were involved in urban green space planning, maintenance, and conservation perceived green spaces as potential places for educational activities where, for example, people could receive training on agroforestry practices or environmental issues (Guenat et al., 2021). These stakeholders also identified economic revenue, employment opportunities, and cultural services associated with green spaces. Beyene and Borishe (2021) identified an absence of recreational services in green spaces in Addis Ababa and argued that provision of these services would help increase the number of urban green space users and, in turn, create job opportunities that would facilitate health and economic benefits to the people.



UGSs and Biodiversity

Population growth and over-urbanization often threaten biodiversity and result in ecosystem service loss. Mathey et al. (2018) observed that brownfields in urban areas with natural vegetation cover could positively contribute to the biodiversity of urban green systems. In their literature review of the public perception of biodiversity in UGSs, Bele and Chakradeo (2021) emphasize the significance and value of biodiversity on the quality of life in urban areas. They argue that despite the crucial role that urban green spaces play in maintaining urban biodiversity, the association of biodiversity, urban green spaces, and public perception had not received sufficient attention. In fact, their findings suggest that people have a limited view of the biodiversity benefits associated with UGSs. They recommend that planners identify, respond to, and influence urban residents' opinions, needs, awareness, and understanding with respect to biodiversity and green spaces.

Overall, it was observed in the literature review that people were inclined to focus more the on personal and health benefits that could be gained from accessing and using urban green spaces. Although it was generally accepted that UGSs also offered environmental and natural benefits, these were less emphasized by most people involved in the studies. Increasing people's awareness of these benefits could stimulate them to value, use, and push for the expansion of green spaces.




PERCEPTION OF THE ROLE OF URBAN GREEN SPACES IN CLIMATE CHANGE MITIGATION AND ADAPTATION

Climate change, with its adverse impacts on the natural environment and humankind, is the most crucial issue of our time. Adaptation and mitigation are considered fundamental approaches to addressing climate change. Adaptation involves preparing for and responding to actual and expected environmental changes. Mitigation focuses on lowering the rate of increase and magnitude of change in the amount of greenhouse gases (GHGs) in the atmosphere. Climate change adaptation and mitigation are similar in their goals, benefits, and drivers: both strategies seek to reduce the risks and losses associated with climate change, and both offer significant benefits for solving climate-related and other problems. Recently, innovations in science and technology have been driving climate change adaptation and mitigation practices (Zhao et al., 2018). This section discusses how urban green spaces can be developed as adaptation tools that can also potentially mitigate climate change and describes the extent to which users perceive the climate change mitigation benefits of UGSs.


Adaptation and UGSs

Adaptation to climate change involves the departments of land use planning, water management, agriculture, and human health, while mitigation engages the sectors of energy, transportation, architecture, and industry (Zhao et al., 2018). The establishment and expansion of urban green spaces is the responsibility of departments associated with adaptation, so it could be assumed that urban green spaces support this strategy for minimizing the negative effects of climate change; urban planners should take this into consideration when considering options for urban green development. If inappropriate urbanization is seen as a barrier to the development of urban green spaces (Guenat et al., 2021), such planning outcomes can be expected to slow the pace of implementing climate change adaptation and mitigation. Planners of UGSs can incorporate findings from studies which have indicated that these spaces can be defined quite broadly. For example, Kim et al. (2019) indicated that informal green spaces (IGSs) are strongly associated with urban green space planning in Japan.



Mitigation and UGSs

With respect to climate change mitigation, architects and urban planners can consider how to structure green spaces in cities to contribute to this approach, and note that urban greenery alone can serve as a potential tool to meet climate change mitigation objectives. Our literature review identified many studies which demonstrate that residents of many cities around the world believe that urban green spaces can positively contribute to protecting against changes in climate variability and extremes in the future. In their study in Hong Kong, Lo et al. (2017) discovered that most participants believed that the temperature would increase in the future and that there would be more frequent rainy days and hurricanes; they were concerned about the impact of these climatic changes on their daily lives and livelihoods. The researchers also found that perceptions of climate variables and extremes were related to participants' understanding of the functional benefits, such as cooling and carbon sequestration, of trees and urban green spaces. These perceptions were associated with their recognition of the possible climate change mitigation benefits of UGIs, including, for example, flood control and storm damage reduction. The better participants understood the negative impacts of climate changes, the more critical they perceived the positive functions of urban trees and green spaces to be.



Perceptions of Adaptive and Mitigating Benefits of UGSs

In a study in London Collins et al. (2019) found that people perceive urban greenery to be important to pollution mitigation, flood prevention, aesthetic value, climate regulation, and wildlife habitat provision. Another study in China by Duan et al. (2018) examined users' perceptions of urban green infrastructure (UGI) in terms of climate risks such as poor air quality, flooding and soaring temperatures, and the impacts of UGI on people's well-being. They found that, across a number of sociodemographic variables, users of UGI both perceived and witnessed the positive effects of UGIs on the urban environment, in particular on air quality and temperature.



Perceived Environmental Benefits of UGSs

Regardless of whether they are perceived as adaptive or mitigating climate change strategies, urban green spaces are seen to have natural and environmental benefits such as increased biodiversity, reduced air temperature, and lower air pollution. In a number of studies, urban residents were shown to widely acknowledge the natural and environmental benefits of urban trees, urban spaces, and even informal green spaces in their neighborhoods (Lo et al., 2017; Hoyle et al., 2019; Jahan et al., 2019; Włodarczyk-Marciniak et al., 2020; Beyene and Borishe, 2021). According to Włodarczyk-Marciniak et al. (2020), research participants in Poland identified rainwater retention, habitats for plants, and wildlife as the standard ecosystem services of informal green spaces. As reported by respondents in Addis Ababa, Ethiopia, the advantages of green spaces include their natural ability to purify air and balance temperature (Beyene and Borishe, 2021). Residents in Lahore, Pakistan, acknowledged the positive environmental impact of green spaces on lowering levels of air pollution and maintaining an area's climate (Jahan et al., 2019). As mentioned previously, these benefits were not only associated with designated green spaces; residents of four major cities in Japan reported that they value and use informal green spaces/IGS, including vacant lots, street verges, brownfields, gap spaces, areas along waterways, power line corridors, and railway verges. Such spaces are often preferred over parks or open green spaces as they are located near to residents' homes, not crowded, and have no restrictions associated with their use. Environmental benefits most associated with IGS, as reported by the Japanese respondents, were related to city greening and ecosystem services such as cooling, air filtration and wildlife habitat, and the opportunities offered by green spaces for contact with nature, the promotion of urban agriculture, food benefits and conservation (Rupprecht, 2017). Having identified contact with the natural environment as a key benefit of UGSs perceived by participants in Germany, Chile and Spain, Priego et al. (2008) argue that it is vital to have such spaces in the urban landscape to satisfy the needs of urban residents. Results of a study by Tian et al. (2020) indicated that city dwellers in China are willing to pay for the preservation of urban green spaces that facilitate such contact, but noted that this willingness to pay varies from city to city. For example, residents of Nanchang and Changsha in China are more inclined to pay for the protection of green space than residents of Wuhan. Similarly, in Zagreb, Croatia, residents' willingness to contribute financially to support green spaces differs from city to city and often depends on the type of urban green spaces to developed or preserved (Ostoić et al., 2020).



Urban Green Infrastructure and Climate Change Mitigation

The contribution of urban green infrastructure, in particular, to climate change mitigation has been noted by users of such spaces. This can be shown using China as an example. In four public green spaces in Guangzhou, China, Duan et al. (2018) examined the perception of urban green infrastructure (UGI) users regarding how these spaces affect flooding, poor air quality, high temperatures, and general human and environmental well-being. The findings indicated that UGI users generally believe that environmental risks have a significant impact on human and environmental well-being and that they, in fact, have already encountered these risks. Most participants reported their perceptions that UGIs can mitigate problems of poor air quality, high temperature and flooding. This study provides strong evidence that participants believe that UGIs can effectively mitigate environmental risks.




UNDERSTANDING THE PERCEPTIONS OF UGSS FROM A DISCIPLINE-SPECIFIC APPROACH TO AN INTEGRATIVE APPROACH

To maximize the benefits of UGSs with respect to environmental and ecological sustainability, an integrated approach to the design, maintenance, monitoring, and evaluation of such spaces is essential (Haq, 2011). However, our review of the literature revealed that researchers tend to take discipline-specific approaches to assess and explain the public perceptions of UGSs. Our findings strongly indicate that a comprehensive approach integrating interdisciplinary features should be used to examine the uses and benefits of UGSs as perceived by different stakeholders involved in the design, planning, management, and monitoring of UGSs in both developing and developed countries. In this section, we provide examples of the use of discipline-specific and integrative approaches to understanding public perceptions of UGSs. We also identify how the link between public engagement and urban green space policy supports taking an integrative approach.


Discipline-Specific Perspectives in Understanding Public Perceptions of UGSs

Our literature review revealed that people's perceptions of UGSs have been described from health and well-being, ecological and environmental, socio-economic and cultural perspectives. In our sample of 66 articles, most of the research into public perceptions of UGSs was conducted from health perspectives. Kothencz et al. (2017) and Macintyre et al. (2019) examined perceptions of UGSs with respect to health and well-being benefits. Physical and mental health have been identified in the literature as the driving purposes of the creation and expansion of UGSs (Chen et al., 2020; Paul et al., 2020). Using Chittagong as a case study area in Bangladesh, Paul et al. (2020) demonstrated that perceived health benefits associated with engaging in outdoor physical activities in UGSs could make urban residents physically fit, improve their active lifestyles, raise their energy levels, and increase their self-confidence and critical thinking skills. They found that their respondents associated visiting public open spaces with light exercise (e.g., walking and jogging), and they believed that such physical activity can help lower body weight, cholesterol, hypertension, liver fat, and blood sugar.

Considering perspectives of UGSs from ecological and environmental disciplines explores how integral such spaces are seen to be to the maintenance of balanced ecosystems. Taking these perspectives in their research, Dzhambov and Dimitrova (2015), Gunnarsson et al. (2017), Mathey et al. (2018), and Włodarczyk-Marciniak et al. (2020) illustrated international publics perceptions of the ecological and environmental benefits of UGSs in terms of urban greening, park management, and biodiversity conservation. From this disciplinary point of view, studies identified the following as being preferred by residents to achieve optimal use of urban landscapes: spontaneous vegetation for the regeneration of urban ruins (Mathey et al., 2018); the importance of order, improved maintenance, cleanliness and improved public services (Włodarczyk-Marciniak et al., 2020); and the natural reduction of noise exposure (Dzhambov and Dimitrova, 2015). Taking a socio-ecological approach, Gunnarsson et al. (2017) examined the effects of biodiversity and environmental attitudes on the auditory and visual perceptions of UGSs in Gothenburg, Sweden. They found that attitudes toward nature and urban orientation play an important role in influencing positive perceptions of the aesthetics and green-related sounds offered by UGSs.

From a socio-cultural perspective, Macintyre et al. (2019) and Klein et al. (2021) demonstrated that socio-economic and cultural dimensions influenced public perceptions of UGSs. Their studies focused on how social cohesion, cognitive behavior, and attachment to a place contribute to a person's perceptions of UGSs. For example, Klein et al. (2021) identified the following three socio-cultural factors influence perceptions and use of public spaces: the sense of place (people, activities, novelty, and capacity); narratives of space (relationships with the place); and boundary expansion (the mental map and perceived boundary of a place, e.g., spatial, temporal, and social). This study further described the relationships between people and green spaces that influence perceptions of UGSs using five narratives: structural constructs, implicit cultural understandings, specific narratives, personal memories, and direct visual feedback. In their study, Macintyre et al. (2019) concluded that social cohesion could be improved by providing urban residents living next to green spaces with places that facilitate the socialization of park visitors.



A Comprehensive and Integrative Approach to Understanding UGSs

Given that the actual and perceived benefits associated with urban green spaces can be viewed from the range of disciplines noted above, the developers of such spaces would certainly benefit from taking a multidisciplinary approach. In fact, Bokhari et al. (2018), in their study comparing Islamabad and Rawalpindi, argue that holistic management of urban greening in urban planning should consider the influence of socio-economic factors that can shape people's perception of the importance and use of green spaces. Wei et al. (2021) recommend that urban planners of UGIs consider both quantitative aspects, such as the proportion of green space and park area per capita, and the qualitative aspects, including resident's perceptions of UGSs when designing such spaces. Qualitative aspects to be factored into the design process could also include the ways in which residents use similar existing spaces and the physical, social, psychological and spiritual benefits they associate with their use (Bele and Chakradeo, 2021). An exploration of residents' perceptions of existing green spaces and of their preferences for such spaces across specific disciplinary boundaries can improve the quality of urban green spaces developed in the future (Farahani and Maller, 2018; Xiang et al., 2021).

Examples of such interdisciplinary approaches exist. In China, visual methods have been applied in combination with field studies to understand landscape perceptions and preferences, taking into account seasons and vegetation (Xiang et al., 2021). Bonnes et al. (2011) suggest the use of a multidisciplinary framework, and Sanesi and Chiarello (2006) recommend the use of mixed methods and multiple methodologies to understand people's perceptions of the green vision for UGSs and of residents' daily interactions with these spaces, not only among urban residents and visitors but also among management officials and planners. Sanesi and Chiarello (2006) and Li et al. (2019) recommend the use of mixed methods and multiple methodologies to understand people's perceptions of the green vision for UGSs and of residents' daily interactions with these spaces. Li et al. (2019) would argue that this approach would apply not only to determine the perspectives of urban residents and visitors but also to examine those of management officials and planners. The literature notes that he perceptions of public users of UGIs and of professionals working in the green space field undoubtedly differ, and suggests that, for example, while the public may focus on their enjoyment of the space and prefer more artistic green spaces, experts and professionals may focus more on considerations of application and management-based aspects (Hofmann et al., 2012; Li et al., 2019).

For the above reasons and following the above examples, it is evident that interdisciplinary research and integrated approaches are essential to further exploration of the relationship between people's perception of the utility of urban green spaces and their actual use of such places in their everyday lives (Haq, 2011).



The Link Between Public Engagement and Urban Green Space Policy (UGSP): The Importance of an Integrative Approach

Public engagement is key to taking an inclusive approach to the development of any government policies. Xu et al. (2021) propose that consideration of public perceptions of UGSs complement the formulation of public urban green policies by policymakers and urban planners to generate creative ideas and achieve a balance between various competing factors, such as population density, over-urbanization, the existence of slums, land use for commercial purposes, and administrative costs. Wagner et al. (2019) suggest that inclusive and multidimensional multi-stakeholder engagement can play an essential role in overcoming conflicting interests and negative perceptions toward UGSs; furthermore, such engagement can support the development of a more comprehensive policy strategy (Sreetheran, 2017). Specifically, researchers suggest that the following should be considered in urban green policy formulation: aesthetics, recreational services, and regulating ecosystem services (Kothencz et al., 2017); and public needs, economic opportunities, and practices (Priego et al., 2008).

It has been argued that the promotion of positive perceptions of UGS conservation, provision, and use by local governments in policy decision-making processes can help fulfill the diverse needs and changing demands of people residing in urban areas (Jim and Shan, 2013). Studies demonstrate that positive perceptions can be generated by prioritizing, in particular, the risk reduction and human well-being benefits of urban green infrastructure (UGI) in future urban development (Duan et al., 2018; Randrup et al., 2021).




DISCUSSION AND CONCLUSIONS


Convergence of Socio-Demographic Factors

Any kind of green space can contribute to the fight against the changing climate and frequent extreme weather events. Green spaces, which play an integral part in improving the quality of life of urban residents (Chen et al., 2020), can be private gardens, tree plantations, urban parks or recreational areas in or near cities, and benefit residents regardless of their socio-economic and cultural backgrounds (Priego et al., 2008). The papers included in this review support the fact that many factors influence residents' perceptions of the urban green spaces available to them, irrespective of whether they live in developing or developed countries. Notable factors are education, gender, religion, age (Jim and Shan, 2013; Abass et al., 2019; Włodarczyk-Marciniak et al., 2020), and residence (Petrişor and Petrişor, 2020). Given the influence of these factors, we argue that it will be necessary to consider demographic and socio-economic dimensions of users' perceptions of and attitudes toward green spaces while planning and implementing new green spaces or preserving old ones (Collins et al., 2019; Hoyle et al., 2019). Most urban residents in both developing and developed countries ignore or are unaware of a number of environmental and natural ecosystem benefits of urban green spaces. When new green spaces are being created, urban planners should promote the natural and environmental benefits of these spaces; a better understanding of the benefits of UGSs will motivate residents to value and use green spaces more functionally.



Divergence of Socio-Cultural Contexts

Peoples' previous experiences, values, beliefs, histories, and local cultures significantly influence their perceptions of the benefits of UGSs (e.g., physical, social, mental, economic, climate change mitigation, and ecosystem services) and their use of UGSs contributes to an understanding of their environmental behavior (Petrişor and Petrişor, 2020). In studies of perceptions of climate change in Bangladesh among on university students (Haq and Ahmed, 2020), on school and college teachers (Chowdhury et al., 2021), and on indigenous people (Ahmed and Atiqul Haq, 2019), a wide range of factors influencing peoples' perception was found. The divergent contexts in which the studies reviewed were conducted are likely to explain differences in public perceptions of urban green space. Different people value different things, so different green spaces should be planned and implemented, depending on the context. Without an identification and understanding of the perceptions of all stakeholders regarding urban green spaces, the planning, management, and conservation of local UGSs and urban greening infrastructures will lack key information that could support successful implementation (Priego et al., 2008; Guenat et al., 2021). If the basic needs of urban residents with respect to the benefits of UGSs are not prioritized, it will be more difficult to use UGSs as tools to achieve global sustainable development goals (Cilliers et al., 2013) and ensure environmental sustainability (Haq, 2011).

The social role of urban greening should also be incorporated into specific strategic plans for urban and peri-urban areas (Priego et al., 2008). By recognizing the human social benefits of UGSs, such spaces will gain increased support, and improvements to urban green infrastructure and increases in urban greening can better contribute to urban and environmental sustainability (Bokhari et al., 2018; Islam et al., 2020). Moreover, urban greening can be systematically promoted in developing countries based on an understanding of divergent perceptions of UGSs; cross-sectoral collaboration can enable the creation of specific guidelines for sustainable green spaces for urban residents (Wagner et al., 2019; Islam et al., 2020). Taking into consideration the needs of different stakeholders for ecosystem services and social benefits, as well as the perspectives and anticipated participation of urban residents, can improve the management of urban green spaces (Guenat et al., 2021; Randrup et al., 2021) and allow for the proper measurement of the role and impacts of such spaces (Stessens et al., 2020).



Direct and Indirect Effects of UGSs on Health and Well-Being

Inherent qualities of urban green spaces include tranquility, space, and climate-friendly measures that can balance increases in city size and population density (Wagner et al., 2019; Stessens et al., 2020) and rapid urbanization (Collins et al., 2019; Bele and Chakradeo, 2021; Randrup et al., 2021). Direct and indirect benefits of green spaces can be seen (Kothencz et al., 2017) when the physical characteristics, perceptions and patterns of use of UGSs promote social cohesion among urban residents, enhance child development and help stress reduction (Macintyre et al., 2019; Sen and Guchhait, 2021). UGSs have been shown to contribute, either directly or indirectly, to the health and well-being of urban residents and researchers have recommended that efforts can be made to maximize the well-being benefits of UGSs by guiding the use of these spaces and by promoting the values associated with spending time in nature to the users (Priego et al., 2008; Chen et al., 2020; Xu et al., 2021). From studies such as those conducted by Lo et al. (2017) in Hong Kong, Collins et al. (2019) in London, and Duan et al. (2018) in China, we can conclude that users believe that urban green spaces and infrastructure can effectively help reduce climate risks; this belief minimizes the stress associated with such risks and, as such, supports their well-being.



Development of an Integrated and Holistic Approach

It has been argued that no single approach could be used to fully comprehend the diverse perceptions of urban green space (Farahani and Maller, 2018). Interdisciplinary and integrated approaches can better address the issue (Haq, 2011; Farahani and Maller, 2018; Bele and Chakradeo, 2021) and explore the complex, diversified relationships between perceptions of urban green space, the benefits of urban green spaces, and the impacts of these benefits on climate change adaptation and mitigation (Sreetheran, 2017).

As part of an integrated, holistic approach to this subject, studies should examine perceptions of UGSs in both developing and developed countries. Our review of the literature shows that an overwhelming number of studies focused on public perceptions of urban green spaces in Europe or China. Specifically, Wan et al. (2021) revealed that most research into aspects of UGSs have been done in Europe and North America. Studies on this subject should be conducted in areas experiencing significant growth in urbanization, such as sub-Saharan Africa, Latin America, and southern and western Asia.

Given that UGSs can serve to mitigate the risks associated with the negative impacts of rapidly changing climate conditions, increase resilience, and cope with frequent extreme weather events, taking an integrated, multidisciplinary, holistic approach to understanding public perspective of these spaces will give us the best chance of implementing these spaces to the greatest benefit.



Recommendations for Policy Makers

Our review of the literature has brought us to the conclusion that the proper planning, implementation, management, and protection of UGSs cannot be achieved without a comprehensive understanding of public perceptions of the benefits and uses of urban green spaces and their contribution to climate change mitigation. To provide more convincing and robust evidence-based advice for policymakers, organizations, and urban stakeholders, it would be worthwhile to conduct longitudinal studies with a gap of 1 or 2 years of the benefits gained by residents from newly-established or restored urban green spaces. The focus of such studies should be shifted to include the negative perceptions of such spaces or the problems the residents generally face when utilizing the space. Including non-users in assessment studies can also highlight associated problems and help increase the popularity and usefulness of these spaces. Meaningful investigation that is deliberately and reasonably designed and uses appropriate tools for comparing urban green spaces across developed and developing countries can bring empirical evidence to explain why UGSs are less likely to be seen as popular or useful in developing or underdeveloped nations. GIS technology could be used to develop an appropriate tool to do this comparison. Only one study in our sample assessed users' perceptions and the quality of urban green space based on GIS models (Madureira et al., 2018), and another identified a need to develop a GIS-based model that assesses the quality of green space (Stessens et al., 2020).

Implicit evidence has shown that UGSs can revitalize the surrounding community, improve social cohesion, and enhance healthy lifestyles. As they do in developed countries, urban planners in developing countries should focus more on introducing urban green spaces in policy and practice. However, it is important to understand, as research has shown, that the perceptions of residents play an essential role in determining the multifunctionality, usefulness, and popularity of a given green space. Users' needs and desires should be prioritized in the design and management of urban green spaces (Pinto et al., 2021).

The development of ways to increase the awareness of urban residents of the environmentally friendly benefits of UGSs and to enhance their appreciation of the different UGSs in urban and peri-urban areas should be a focus of strategic planning and environmental education conducted by urban planners (Haq and Ahmed, 2020), could incorporate. Planners should also consider the size and type of proposed urban green spaces with respect to the opportunities they can provide to urban residents (Macintyre et al., 2019).

It is important for planners to note that multilevel frameworks, multi-sectoral collaboration, and more participatory development processes that engage the public have been shown to be necessary to the successful installation of formal purpose-built urban green spaces and the restoration of informal urban green spaces. To some extent, public perceptions of UGS are diverse and multifarious since the public wants more comprehensive, functional, and participatory strategies for landscape conservation and management (Scott, 2003).

Knowing what residents of a given area perceive to be the benefits of UGSs can aid city or urban planners and managers in the installation, development and design of traditional and non-traditional urban green spaces that can maximize these benefits. In recognition of the many and varied benefits of urban green spaces, more public and private funding should be allocated to improve and design new green spaces.



Limitations and Recommendations for Further Research

The literature cited in this study was mainly published between 2010 and 2021. The authors found that much of the literature review or research was done in the 2000's, when the concept of urban space was a newly emerging topic. Residents' perceptions of urban green spaces could not be compared across developed and developing countries, as studies conducted in developing and developed countries were not equally represented in the surveys. The present study focused on people's perceptions of urban green spaces in their own region or in general, and followed specific data sources, data availability criteria, inclusion and exclusion criteria for the selection of relevant articles, but did not fully apply the Preferred Reporting Items for Systematic Reviews and Meta-Analyses of Standards (PRISMA) process guidelines.

The study found perceptions included a range of positive effects of UGSs in the areas of socio-economics, health and well-being, climate change mitigation, policy, governance and planning. However, perceptions of urban residents regarding the formation and type of different kinds of green spaces and the many disadvantages associated with urban green spaces, including maintenance costs, crime, fear and insecurity experienced in green spaces, and unequal access to green spaces, have not been not widely discussed. Future studies should take into account the actual lifestyle changes facing urban dwellers in new urban communities.

This study focused on users' perceptions of urban green spaces. Future studies could use quantitative and qualitative methods to compare the perceptions of users and non-users of urban green spaces in an integrated way. Such studies would benefit from taking into account the length and duration of urban residence, as the experience of living in an urban area for a short or long period of time can influence changes in perceptions of urban green spaces, especially in developing countries, due to various push and pull factors, including political conflict and, employment opportunities. The findings of this literature review suggest that urban green spaces can promote social cohesion between different groups. As demographics become increasingly complex in multicultural societies, future research could also examine the role UGSs can play to facilitate integration and respect for multiculturalism in cities.

This study also reveals that further research could be done to explore how green space or urban infrastructure development can meet the urgent need for climate change adaptation and mitigation strategies, and to identify residents' perceptions of the role(s) UGIs play in such strategies. We expect results to differ between developed and developing countries.
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