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Abstract: During the COVID-19 pandemic, urban green spaces were considered less prone to contagion, and thus people 
adopted them as alternative sites for improving mental health. The One Health concept advocated by health organizations 
worldwide supports the  idea that the  well-being of  urban residents is strongly linked with physical activity in green 
areas. As the world grapples with the physical and mental health consequences of the COVID-19 pandemic, it becomes 
clearer that access to urban green spaces is a human rights issue. This study compared previously-mapped urban green 
spaces in five metropolitan regions in Brazil with the results of an extensive survey of municipal managers concerning 
possible increase in demand of population for green spaces. Urban green spaces of over 625 m2 were mapped in 117 
municipalities, the  total area of  4170 km2 representing 37.4% of  the  urban spaces analyzed in the  five metropolitan 
regions. Out of these 117 municipalities, 49 had data available concerning demands of green spaces in the pandemic 
context. Overall, 20 municipalities (representing all five metropolitan regions) stated that there was an  increase in 
visitation in urban green spaces, and 13 more indirectly suggested possible demands. When sustainability transitions are 
understood as geographical processes that happen in concrete places, urban green spaces then represent real locations 
where sustainable transitions can begin. The unequal distribution of these spaces also brings into consideration a social 
justice perspective, as well as aspects of public health that involve climate change resilience and epidemiological risk 
(SDG 11).

Keywords: green spaces, social justice, sustainable transition, pandemic, One health, SDG 11

Streszczenie: Wyniki wielu badań wskazują, że dobre samopoczucie mieszkańców miast jest silnie związane z aktywnością 
fizyczną na terenach zielonych. Podczas pandemii COVID-19 miejskie tereny zielone były uważane za mniej podatne na 
ekspozycję na zakażenie, dlatego były wykorzystywane jako alternatywne miejsca dla poprawy zdrowia psychicznego. 
Ponieważ zmagamy się z fizycznymi i psychicznymi konsekwencjami pandemii COVID-19, staje się jasne, że dostęp do 
miejskich terenów zielonych jest kwestią praw człowieka. Jeśli zmiany w zakresie zrównoważonego rozwoju są rozumiane 
jako procesy geograficzne, które zachodzą w konkretnych miejscach, miejskie przestrzenie zielone reprezentują rzeczywiste 
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Introduction 
Rapid spread of  the virus SARS-CoV-2 
brought societies face-to-face with their 
vulnerabilities. We all were pushed to adapt 
to a new—and globally similar—lifestyle. 
The isolation and social distancing required 
by the  COVID-19 pandemic have led 
the population to change daily movement 
and lifestyle patterns to fit a “new normal.” 
These public health measures aim to pre-
vent the spread of the SARS-CoV-2 virus 
from person to person (Wilder-Smith and 
Freedman 2020). Although necessary, isola-
tion and social distancing presented nega-
tive effects on physical and mental health 
(Banerjee and Rai 2020; Bland et al. 2022; 
Hwang et al. 2020; Maury-Mora et al. 2022). 
Urban green spaces have become an option 
to mitigate these harmful effects (Nieuwen-
huijsen 2021). 

Urban green spaces are less prone to 
the contagion of SARS-CoV-2 because they 
are open and ventilated places. Such spaces 
have become an alternative for the prac-
tice of sports and leisure activities, since 
they allow socialization with minimal 
risk. In addition to outdoor escape dur-
ing the COVID-19 pandemic, urban green 
spaces are associated with higher levels 
of physical activity, social interaction, and 
stress reduction, which reflect a better 
quality of life (Van Den Berg et al. 2016). 
Moreover, green spaces provide ecosystem 

services by mitigating air pollution, noise, 
and the urban heat island effect (Nieuwen-
huijsen 2021). The importance of green 
spaces concerning public health in general, 
and the pandemic in particular, is evidenced 
by their protective role against wheezing in 
people exposed to these areas, also resulting 
in less atopic sensitization in children and 
adolescents up to 20 years old (Tischer et 
al. 2017). The One Health approach strongly 
links urban resident health and well-being 
with physical activity in the green areas 
(Rüegg et al. 2018).

People’s desire to live near to and enjoy 
open spaces is reflected in the increase in 
demand for these places during the pan-
demic. The analysis performed by Bland et 
al. (2022) in 48 countries (distributed on 
all continents) through Google community 
mobility reports and the Oxford Coronavi-
rus Government Response Tracker confirms 
a significant increase in urban park visita-
tion. These parks’ critical role in support-
ing physical and mental wellbeing clearly 
emerged in those cities where access was 
allowed during lockdowns (for example, in 
Oslo, outdoor activities increased by 291%) 
(Geneletti et al. 2022). 

While these evidences leave little room for 
doubt about the positive impact of urban 
green spaces on quality of life, the COVID-
19 pandemic demands consideration 
of the green spaces’ spatial function, as 

obszary, w  których mogą rozpocząć  się zrównoważone zmiany, uwzględniające m.in. dobrostan zdrowotny populacji 
(zgodnie z koncepcją One Health). W badaniu porównano miejskie tereny zielone w pięciu regionach metropolitalnych 
w  Brazylii z  wynikami szeroko zakrojonej ankiety przeprowadzonej wśród zarządców miejskich, dotyczącej możliwego 
wzrostu zapotrzebowania ludności na tereny zielone. Miejskie tereny zielone o powierzchni od 625 m2 zostały zmapowane 
w 117 gminach, ich łączna powierzchnia 4170 km2 reprezentuje 37,4% przestrzeni miejskich w analizowanych regionach 
metropolitalnych. Spośród 117 gmin, 49 miało dostępne dane dotyczące zapotrzebowania na tereny zielone w kontekście 
pandemii. W  sumie 20 gmin (reprezentujących wszystkie pięć regionów metropolitalnych) stwierdziło, że nastąpił 
wzrost odwiedzalności miejskich terenów zielonych, a 13 kolejnych pośrednio zasugerowało możliwe zapotrzebowanie. 
Nierówna dystrybucja tych przestrzeni uwzględnia perspektywę sprawiedliwości społecznej, jak również aspekty zdrowia 
publicznego, które obejmują odporność na zmiany klimatu i ryzyko epidemiologiczne (SDG 11).

Słowa kluczowe: tereny zielone, sprawiedliwość społeczna, zrównoważona transformacja, pandemia, One Health, SDG 11
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well as access to these spaces as a human 
right. While in European countries, spatial 
planning is by principle inclusive and 
considers the green space city infrastructure, 
globally there are still regions of  low 
presence of green areas, or unequal access 
to them. This is linked with the history 
of  the  society, economic gaps, and in 
general local political movements and their 
associated legal frameworks. 

Urban inequalities can function to sta-
bilize a particular mode of production, 
but they are also a locus of accumulated 
contradictions and the birthplace of new 
modes of social and productive organiza-
tion (Harvey 1993). From this perspective, 
the COVID-19 pandemic offers an opportu-
nity to discuss urban spatial planning issues 
surrounding access to green areas globally, 
as a part of human right (Cole et al. 2020; 
Haase 2020; Mendes 2020).

In the case of Brazil, a country of con-
tinental dimensions and a  large num-
ber of urban green areas, now is the ideal 
time to plan a just and sustainable tran-
sition to a post-COVID-19 future based 
on the United Nations Sustainable Devel-
opment Goals (SDGs), specifically SDG 
11, Sustainable Cities and Communities. 
From 3 January 2020 to 13 May 2022, Bra-
zil reported to the World Health Organiza-
tion (WHO) a total of 30,617,786 confirmed 
cases of COVID-19 and 664,516 deaths. Spa-
tiotemporal patterns of the virus’s spread in 
Brazil are given by Castro et al. (2021). As 
of 6 May 2022, a total of 416 055 006 vaccine 
doses have been administered1.

Considering this situation and the high 
degree of socioeconomic inequality in Bra-
zilian cities, planning a just and sustainable 
transition requires starting with a diagnosis 
of existing urban green spaces, focused on 
areas of greater social vulnerability. 

It is also necessary to consider that urban 
green spaces that lack accompanying urban 

1 WHO (World Health Organization). 2022. 
The current COVID-19 situation-Brazil. https://www.
who.int/countries/bra/. 

infrastructure can become areas that may 
present risk to people in Brazil. In this 
context of green spaces in infrastructure-
poor areas, Juntti et al. (2021) describe 
that people’s ability to  interact with 
green spaces is conditioned by insecurity 
in access and the right to housing, risk 
of crime, poor provision of urban services, 
and environmental degradation. Thus, 
urban inequality related to green spaces 
can be due to both unequal distribution 
(presence) of urban green spaces, as well as 
differentiated investments and care of those 
spaces by local governments. 

The  focus of  this discussion will be 
the importance of urban green spaces as 
urban facilities capable of meeting people’s 
basic demands for a variety of activities such 
as leisure, sport, cultural activities, and so 
forth, while simultaneously offering ecosys-
tem services such as microclimate regula-
tions, landscape beauty, and biodiversity 
support, for all (Aydin and Çukur 2012). Did 
the pandemic conditions lead to a “tipping 
point” in public expectations about the need 
to increase the comfort of living in Brazil-
ian cities? This inquiry is especially neces-
sary in places with low socioeconomic indi-
ces, whose unequal level of access to general 
urban facilities became more evident dur-
ing the COVID-19 pandemic. This article 
will employ data from the mapping of urban 
green spaces, as well as the calculating 
of geostatistical correlations with socio-
economic data, prepared by Silva (2018) 
in Brazil. In addition, we will present data 
from interviews with local managers made 
available by the National Confederation 
of Municipalities (CNM, Brazilian acronym) 
that confirm the increase in demand for 
green spaces in Brazil during the pandemic 
and highlight the potential of these spaces as 
one of the elements for a fair and sustainable 
transition for a better world (CNM 2021).

1. Materials and methods
1.1. Definition of urban green spaces

Urban green spaces have large areas of veg-
etation, with little or no land cover and few 
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built-up areas, where natural or seminatural 
ecosystems are converted into urban space 
(Bilgili and Gökyer 2012; Silva et al. 2020) 
and they are thus different from the mere 
presence of trees alongside streets. In Sil-
va’s (2018) study, the only way of classifying 
some of these spaces in terms of use was 
by referencing the boundaries of protected 
areas, made available by the managing body 
of these areas at the federal level, the Chico 
Mendes Institute for Biodiversity (ICM-
Bio 2013). A more nuanced classification 
could be achieved by considering the types 
of activities occurring in the green space and 
the infrastructure available for supporting 
those activities; for such analysis, secondary 
data distinguishing these spaces according 
to their use (park, square, urban forest, etc.) 
are needed. Silva (2018) did not distinguish 
them according to their use. It is therefore 
important, for the present analysis, to con-
sider the potential incorporated in green 
spaces to offer environmental services and, 
when possible, to implement adequate infra-
structure for the enjoyment of the popula-
tion for leisure, sport, culture, and sociali-
zation. Here, the definition of urban green 
space is linked with the physical and men-
tal health impact for society, as well as its 
positive role for local climate stabilization 
in terms of climate change impact and 
the UN’s SDG 11 goal.

1.2. Urban green space identification

Silva’s (2018) mapping of green spaces in 
the indicated urban areas was carried out 
using an automatic classification, via cluster 
analysis (Richards 1986), for the five spectral 
bands of the RapidEye image (5 m resolu-
tion, as a base for drawing maps of the green 
spaces). Aiming at greater precision, only 
areas larger than 625 m² were mapped and 
analyzed. This unit size is analogous to other 
studies (De Vries et al. 2003; Maas et al. 
2006; Van Dillen et al. 2012) that analyzed 
urban green spaces.

A total of 11 120 km² of urban areas were 
mapped, covering 117 Brazilian municipali-
ties in addition to Brasília (Federal District, 

capital of Brazil). Thirty-one million peo-
ple reside this study area, or about 20% 
of the Brazilian urban population.

1.3. Social and economical data 

We combined additional sources of data 
to study the relationship between urban 
green space in Brazil and its surround-
ing urban society under varying condi-
tions. One of  these sources was survey 
data from the CNM. This non-profit entity 
seeks to  develop municipal technical 
capacities and, as a result, create a strong 
political network with influence and reach 
throughout the  country. The  capillary 
nature of the CNM allows a careful diag-
nosis of the on-the-ground reality in Bra-
zil’s municipalities, since its interviews are 
conducted directly with local managers. For 
instance, from March 2021 to March 2022, 
the CNM did weekly surveys with mayors 
to learn the themes and issues that most 
concern local entities about how to cope 
with the COVID-19 pandemic. The surveys 
were carried out by the CNM itself, through 
its call center. 

In this case, we will analyze the  Edi-
tion number 23 of the surveys, conducted 
in August 2021 (CNM 2021), which cov-
ered topics such as restriction measures, 
the distribution and application of vaccines, 
the increase in cases of infection and deaths 
by COVID-19, the advance of vaccination, 
and issues regarding urban green spaces. 
The survey obtained responses from 2 022 
municipal managers, which represent 36.3% 
of Brazilian municipalities in all regions 
of the country.

1.4.  Quantification the spatial distribution of urban 
green spaces and the social vulnerability index

Taking 2010 as the base year of analysis, 
Silva (2018) presented a methodology that 
measured the correlation of urban green 
spaces with socioeconomic indices on 
the intra-urban scale. The main data were 
satellite images (RapidEye), urban census 
tracts (IBGE 2011), and a social vulnerabil-
ity index (IPEA 2015). This index is a result 
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of  three sub-indices (urban infrastruc-
ture, human capital, and income and work) 
obtained from the demographic census 
of Brazil (the last one being carried out in 
2010) (IPEA 2015). 

After mapping the urban green spaces, 
Silva (2018) correlated these spaces with 
socioeconomic data through exploratory 
spatial data analysis (ESDA) (Anselin 1994). 
This method allowed the possibility to map, 
visualize and quantify the spatial distribution 
of  urban green spaces correlated with 
the social vulnerability index (IPEA 2015). 
Notably, ESDA allowed the identification 
of different spatial patterns, such as groups 
with similar values (clusters) or divergent 
values (outliers), through local indicators 
of spatial association (LISA). In this case, 
it generated four spatial associations from 
a set of census tracts. These combinations 
were named in the analysis by Silva (2018) 
as scenarios, with colors being assigned 
in the mapped results. The scenarios are 
described below:
• scenario 1 (high-high): high social vulner-

ability and high percentage of urban green 
space system (orange)

• scenario 2 (low-high): low social vulner-
ability and high percentage of urban green 
space system (green)

• scenario 3 (low-low): low social vulner-
ability and low percentage of urban green 
space system (yellow)

• scenario 4 (high-low): high social vulner-
ability and low percentage urban green 
space system (red).

This analysis of different spatial patterns 
and their associations makes it possible 
to  understand and identify the  socio-
environmental demands on the population, 
in order to  plan more assertive public 
policies. As countries seek to recover from 
the COVID-19 pandemic, this methodology 
can be replicated and can contribute 
to   achie v ing  the   SD Gs ,  once  these 
international objectives are already strongly 
linked to the competencies of Brazilian 
municipalities.

The  maps of  urban green spaces by 
Silva (2018) encompass urban areas in 
five metropolitan regions (MR) in Brazil: 
Brasília (Federal District, Midwest), Manaus 
(Amazon state, North), Porto Alegre 
(Rio Grande do Sul state, South), Recife-
(Pernambuco state, Northeast), and São 
Paulo (São Paulo state, Southeast). This 
sample was made by determining which 
state capital city exhibited the greatest 
income inequality (as determined by 
Gini coefficient) in each geopolitical 
region of  the country (Midwest, North, 
South, Northeast, and Southeast). All 
neighboring municipalities that make up 
these metropolitan regions were included 
in the analysis, since the capitals have 
large population densities whose socio-
environmental problems extend beyond 
local political boundaries.

2. Results and discussion
2.1.  Urban green spaces in five metropolitan  

regions in Brazil

The mapped data cover an area of 4 170 km2 
of urban green space, which represents 
37.4% of the urban spaces analyzed in five 
metropolitan regions. Table 1 describes 
the urban areas analyzed (in km²), their resi-
dent populations, and percentage of mapped 
urban green spaces (Silva 2018). In all ana-
lyzed cases, the amount of green spaces is 
substantial, ranging from values close to 30% 
in the metropolitan regions of Brasília and 
Porto Alegre, 40% in Recife and São Paulo, 
and 60% in Manaus.

In terms of location, Silva (2018) highlights 
that the largest portions of urban green 
spaces are located in the peri-urban areas 
of the analyzed metropolitan regions (Figure 
1), in other words, at the edges of the urban 
fabric. These are places of urban expansion. 
In Brazilian cities, peri-urban areas are 
historical places of socio-environmental 
problems, such as precarious and predatory 
occupations without adequate urban 
planning (Maricato 1999).
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Silva (2018) was also able to  identify 
from the georeferenced base of Brazilian 
protected areas (ICMBio 2010) that 
the largest blocks of urban green spaces 
located in peri-urban areas are protected 
areas. In this case, three situations stand out.

The first is Manaus, located in the middle 
of  the  Amazon rainforest , which has 
extensive fragments of this rainforest on 
the edges of the urban fabric (Figure 1b). 
The extensive hydrography implies a large 
area destined for the preservation of riparian 
forests. There is also a large conservation 
area for scientific research (Ducke reserve) 
and a military training area. However, near 
or within the green spaces, numerous socio-
environmental problems occur, reflecting 
the high degradation of urban watersheds 
and lack of  urban planning (Silva and 
Scudeller 2022). These authors report that in 
the last 50 years, there has been an enormous 
expansion of  communities in extreme 
poverty in areas close to rivers and forests, 
with inadequate housing and basic sanitation.

The second situation, in the Metropolitan 
Region of São Paulo (the largest analyzed 
area in terms of  area and population), 
presented one of the highest percentages 
of  urban green spaces (40.2%) (Figure 
1e). Most of these spaces are concentrated 
in the  peri-urban area, where a  large 
number of protected areas coexist with 
an  aggress ive  and disorderly  urban 
expansion. Mello-Théry (2011) reports 
that this pressure in the peri-urban area is 
exacerbated by the high population density. 
In addition, it appears that old farms were 
transformed into leisure areas and spaces 

for the advancement of peripheral housing 
(Mello-Théry 2011). 

The third situation is Recife, the only case 
of a coastal city, which contained a con-
siderable amount of urban green space 
(38.92%) (Figure 1d). Most of the spaces are 
in the inland portion (west), where there is 
a strong presence of protected areas and 
no real consolidation of  the urban fab-
ric. Azevêdo (2015) reports that the major-
ity of these protected areas are located in 
the relief of the hills, covered by large frag-
ments of native vegetation.

The metropolitan regions of Brasília (Fig-
ure 1a) and Porto Alegre (Figure 1c) had 
the lowest percentage of green spaces, indi-
cating that these urban fabrics are more con-
solidated, with fewer peri-urban areas than 
the others. However, in these two cases, 
there are also significant portions of pro-
tected areas in the urban space. In the spe-
cific case of Brasília, 83% of the territory 
of the federal capital is considered a pro-
tected area, but in a category that allows 
urbanization in a controlled manner, which 
is not always effective (Peluso 2003). What 
could in theory be a positive factor toward 
achieving the goals of the SDGs is, in prac-
tice, only a set of rigid norms affecting 
the types of permitted activities and enter-
prises. There is no permission to install some 
industries and other high-impact activities 
in this region, but there is also urban expan-
sion without environmental planning. This 
results in communities lacking adequate 
services, sanitation, and other urban infra-
structure, generating inequality and social 
injustice.

Table 1. Areas analyzed (km²), population, percentage of green spaces in metropolitan regions 
(source: Silva 2018)

Metropolitan region Urban area (km2) Population (milion) % Green espaces
Brasília 2104.47 3.5 30.2
Manaus 1023.97 1.9 59.4
Porto Alegre 2538.75 4.0 29.3
Recife 885.54 3.3 38.9
São Paulo 4565.07 19.9 40.2
Total 11117.8 32.6 37.4
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Figure 1, a

Figure 1, b
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Figure 1, c

Figure 1, d
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2.2. The correlation of urban green spaces with 
the social vulnerability index

By correlating the social vulnerability index 
with the amount of urban green spaces, 
the analysis by Silva (2018) indicated that 
the largest metropolitan region analyzed, 
São Paulo, presented the highest degree 
of correlation. In terms of population, 60% 
of people in this metropolitan region live 
in places where there was significance in 
the proposed correlation. Most notable for 
public policy managers and green space 
advocates is the fact that 38.23% of the pop-
ulation of the largest metropolis in Brazil 
resides in census tracts with very few green 
spaces (red and yellow scenarios) (Silva et al. 
2019).

Across all study areas analyzed by Silva 
(2018), about 50% of the population analyzed 
resides in census tracts where there was no 
correlation between the variables (gray color 

on the maps in Figure 2). This means that 
in these census tracts, there are no extreme 
values for the number of  green spaces 
and socioeconomic levels. The other half 
is divided into 25% residing in low social 
vulnerability scenarios (green and yellow 
colors), and 25% residing in high social 
vulnerability scenarios (red and orange 
colors). 

In this way, Silva’s (2018) analysis located 
and quantified (in terms of  area and 
population) the set of priority census tracts 
for directing public policies related to urban 
green spaces (Figure 2). In the 2030 Agenda 
(UN 2015) context, which established 
the SDGs as a global commitment, and 
considering that  pre-exist ing urban 
inequalities shaped the spread of COVID-
19 and that the  pandemic’s effects are 
long-lasting, it is important to focus on 
areas of greater social vulnerability, where 

Figure 1. Urban green spaces in the analyzed metropolitan regions: a. Brasilia MR; b. Manaus MR; 
c. Porto Alegre MR; d. Recife MR; e. São Paulo MR – adapted from Silva (2018)

Figure 1, e
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poverty and inequality tend to be worse 
(Oliveira and Emídio 2021). Specifically, 
the red-colored census tracts in Figure 2 (2a, 
2b, 2c, 2d, 2e), representing a high social 
vulnerability and low green space, should be 
the highest priority locations for articulating 
the inclusion of new green spaces. 

In the case of the census tracts located 
in the orange areas in Figure 2 (high social 
vulnerability and high amounts of green 
spaces), these spaces must be carefully 
maintained to ensure the continuation 
of essential environmental services. When 
use is allowed, it is important to institute 
integrative and cross-sectoral policies that 
will promote quality of life and well-being, 
with a focus on SDG 11 to plan a transition 
to inclusive, safe, resilient, and sustainable 
cities. This way, we can take the first steps 
to promote a long-term, multi-dimensional, 
and fundamental transformation process 
based on a socio-technical systems shift 
to more sustainable modes of production 
and consumption (Markard et al. 2012).

In terms of area (km2), the orange scenario 
was the most representative of the four 
metropolitan regions . The  exception 
was Brasília, which is the only analyzed 
example of a city built in a planned way 
under the concept of a park city. In this 
case, the green scenario (low vulnerability 
and high amounts of green space) was 
the most representative in terms of area and 
population (Figure 2a); however, the green 
colored areas on the map are restricted 
to only a part of the territory, with the red 
scenario affecting a substantial proportion 
of  the  residential population (15.35%) 
living inside a relatively small space (4.92% 
of the analyzed area).

Silva (2018) highlights the frequent occur-
rence of urban green spaces that have their 
largest blocks established as protected 
areas in peri-urban landscapes of  low 
socioeconomic index (orange color in Fig-
ure 2). These results show that an abun-
dance of urban green spaces, especially in 
peri-urban areas, does not necessarily imply 

a particular quality of life, although it brings 
well-proven environmental benefits.

Even before the COVID-19 pandemic, 
Silva (2018) stressed that the presence 
of  green spaces in peri-urban areas is 
an opportunity to institute policies aimed 
at improving quality of life combined with 
environmental preservation. In the same 
sense, Haase et al. (2017) emphasize that in 
the context of urban planning and manage-
ment, it is necessary to focus on the protec-
tion, management, and use of green spaces 
that already exist. In the case when they 
areplaced as urban facilities, green spaces 
end up serving the less favored population, 
promoting greater social inclusion and even 
attenuating social inequality. This can be 
a starting point for the transition to a better 
world, with other SDGs as a goal.

2.3. The increase in demand for urban green spaces in 
the COVID-19 pandemic, and implications for the just 
and sustainable transition

Among all the SDGs related to urban 
green spaces, there is no doubt that SDG 
11 is the one that directly requires attention 
from local managers. Promoting public 
green spaces and enhancing inclusive and 
sustainable urbanization is a target that 
directly calls on mayors. In Brazil, more 
than 80% of the population lives in urban 
areas, hence the importance of a diagnosis 
of urban green spaces from the perspective 
of  social vulnerability for sustainable 
planning.

The data presented above by Silva (2018) 
highlights that it is necessary to get past 
the scenario where urban green spaces 
are unintegrated into people’s daily lives. 
Assuming environmental benefits as 
the  main impetus for the  permanence 
of these spaces helps create a positive rela-
tionship and bond between people and 
nature. This awareness can lead to the devel-
opment of forms of controlled and sustain-
able use by the population, thus contrib-
uting to the preservation of these green 
spaces in the urban area (Rodgers 2020). 
After all, considering the lack of recognized 
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Figure 2, a

Figure 2, b
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Figure 2, c

Figure 2, d
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importance of  the  environmental ben-
efits of urban green spaces by a large part 
of the city population (Marques et al. 2021), 
it is necessary to provide means for this 
population to feel the benefits of these green 
spaces in some way. Enabling a relationship 
and connection between the population 
and these urban green spaces through their 
use paves the way for this same population 
to recognize the importance of defending 
these spaces in the face of possible threats 
of area reduction (Kleinschroth and Kowarik 
2020).

However, for this to occur, these green 
spaces must be included at spatial planning 
as urban infrastructure that can meet 
the  basic demands of  the  population 
for leisure, sport, and cultural activities, 
among others. Silva (2018) showed that it is 
necessary to go beyond the environmental 
benefits of green spaces when aiming for 
urban sustainability based on the SDGs. 

Within the scope of the 2030 Agenda for 
Sustainable Development (UN 2015), urban 
green spaces are essential for achieving goal 
SDG 11 (sustainable cities and communities) 
and indirectly SDG 3 (good health and well-
being). In the case of urban settlements 
with great socioeconomic inequality, 
there is also the possibility of using green 
spaces as a means of articulating policies 
aimed at SDGs 15 (life on land) and SDG 
10 (reduced inequality). In the context 
of the COVID-19 pandemic, this became 
even clearer with the increase in demand 
for urban green spaces in several countries 
as a way to minimize the negative effects 
of restrictive measures and social isolation 
(Okech and Nyadera 2021; Quezada et 
al. 2022). A holistic view of the pandemic 
should consider a vulnerability framework 
encompassing an  exposure-sensitivity-
capacity of response in which the human-
environment relationship should be 

Figure 2. Scenarios corresponding to the correlation between green spaces and social vulnerability: 
a. Brasilia MR; b. Manaus MR; c. Porto Alegre MR; d. Recife MR; e. São Paulo MR (adapted from Silva 
2018)

Figure 2, e
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evaluated in tandem with inner societal 
inequalities (Saito et al. 2020). Green space 
availability should be considered when 
determining these societal inequalities. 
The  fact that the origin of  the COVID-
19 pandemic is the  result of  ecological 
imbalances indicates how environmental 
health (SDG 15) is strongly linked to human 
health (SDG 3).

The situation faced by local managers 
in August 2021 in Brazil was less serious 
compared to the periods before the arrival 
of the vaccine. In Edition nº 23 of the CNM 
survey (CNM 2021), of the 2 022 municipal-
ities responding, only 16.4% declared that 
there was an increase in infected people; 
the vast majority of municipalities no longer 
faced an increase in cases. Each municipal-
ity was also asked if they had an increase 
in deaths that week. In 68.2% of the sur-
veyed municipalities, there were no deaths 
due to COVID-19 and only 5.9% declared 
an  increase, confirming the  reduction 
of the severity of the situation in the country.

The above data reflect a strong mobili-
zation by mayors around COVID-19 vac-
cines and isolation measures. When asked 
what percentage of the population already 
received the first dose of the vaccine, 44.3% 
indicated that it was between 70– 90%, 
and in 14.5% of the municipalities this fig-
ure was above 90%. Regarding the percent-
age of the population that already received 
the complete vaccination schedule (first and 
second dose or single dose), 50.9% indicated 
that it was from 30–50%, and 23.2% reported 
it being between 10– 30%. Social isolation 
measures, such as closing non-essential 
services and other actions, were still being 
applied by 49.3% of the municipalities at that 
time; this figure has continued to decrease in 
the following weeks, according to the latest 
CNM surveys.

CNM also asked whether 2021 saw 
an increase in visitation to the municipality’s 
urban green spaces. The main goal was 
to  verify if there were any changes in 
the behavior of the population in these 
urban green spaces, perhaps reflecting 

a need to have more contact with nature or 
perform outdoor activities. Notably, 39.3% 
of the municipalities reported an increase 
in use and visitation of urban green spaces. 
The remaining municipalities presented no 
answer or indicated no change in use. No 
one reported a decrease in demand. 

Additionally, the  CNM survey inves-
tigated whether adaptations were made 
to these areas to resume activities, taking 
into account COVID-19 protocols. Accord-
ing to 48.9% of the municipalities, adapta-
tions took place in these areas for the return 
of activities under appropriate health pre-
cautions. Even when the severity of the pan-
demic was declining and the vaccinated pop-
ulation was increasing, municipal managers 
still stated that there was an increase in 
the use of urban green spaces by the popu-
lation, even requiring the adaptation of these 
spaces to meet health standards for safe use. 
We therefore believe that this increase in 
demand for urban green spaces is not tem-
porary, and that the COVID-19 pandemic 
has changed the habits of the population. 

Interestingly, among the Brazilian munic-
ipalities that were included in both Silva’s 
territorial sample (2018) and the CNM sur-
vey, the trends were similar. A total of 49 
municipalities are present in both databases, 
representing all five sampled Brazilian geo-
political regions. Twenty of these 49 stated 
that there was an increase in visitation in 
urban green spaces, which is approximately 
40%. Additionally, the 13 municipalities (16%) 
present in both databases reported that 
they made investments to adapt these areas 
to resume activities taking into account 
the COVID protocols, even though they did 
not answer about an increase of demands 
for green spaces, or they answered they have 
no conclusive data on this issue. Thus, out 
of this sample of municipalities, 33 of them 
(67%) highlight the relevance of these spaces 
for local managers as urban facilities for col-
lective uses.

From a formal point of view, the man-
agement of urban green spaces in Brazil is 
the responsibility of the municipalities, since 
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the Brazilian Federal Constitution of 1988 
determined that topics of local interest are 
the exclusive competence of the munici-
palities. Before that, the Urban Land Install-
ment Law itself (Law n. 9785/1979) gave 
the municipalities the authority to define 
the permitted uses and urban rates of land 
subdivision and occupation, including green 
spaces. In this context, it is at the munici-
pal level, based on the urban master plan or 
municipal legislation, that the amount allo-
cated to green spaces for preservation, lei-
sure, and public use can be defined.

The  literature review points out that 
the increased use of urban green spaces 
was a worldwide phenomenon, and several 
studies prove the physical and mental health 
benefits of these spaces during the COVID-
19 pandemic (Banerjee and Rai 2020; Zhu 
and Xu 2021). With the increase in demand 
for green spaces during the COVID-19 
pandemic, it must be considered that 
the possibility of using and accessing urban 
green spaces is unequal (Li et al. 2015; 
Mushangwe et al. 2021; Schüle et al. 2017; 
You 2016; Marques et al. 2021). 

One of the real lessons learned from this 
pandemic is that the mere existence of urban 
green spaces is not enough if people in 
cannot enjoy these spaces to improve their 
quality of life. Even when the green space 
exists, sometimes it may not be easily 
accessible due to the lack of gates, parking 
or transportation facilities, trails , etc. 
This is particularly true in countries with 
a high degree of socioeconomic inequality; 
therefore, green spaces need to be evenly 
distributed in the urban space to ensure 
that all inhabitants not only have equal 
access, but also equal benefits, reflecting 
the sustainability of cities combined with 
social inclusion (Haase et al. 2017). This 
can be the path to a just and sustainable 
transition in Brazil.

In Brazil, the creation and management 
of  urban green spaces is a  municipal 
responsibility and must be provided for 
in local legislation on territorial planning 
and urban zoning. This legislation should 

aim to provide areas for recreation, leisure, 
improvement of  urban environmental 
quality, protection of  water resources, 
maintenance or landscape improvement, 
and protection of  cultural assets and 
manifestations . However,  the  reality 
of municipal environmental management 
in Brazil reveals several challenges that 
prevent the expansion of urban green spaces 
with adequate infrastructure, especially 
the need for technical and financial support 
for the implementation of parks. Federal 
investment in programs that support local 
management is the transition path that 
would allow cities to become more just and 
sustainable.

These reflections match the statement 
from Hansen and Coenen (2015) that 
sustainability transitions are geographical 
processes that happen in concrete places, 
with actual geographical locations and 
the materiality associated with them. Urban 
green spaces are thus real locations where 
sustainable and socially just transitions can 
begin.

2.4. Urban green spaces as a social issue

We wish to emphasize urban green areas as 
“participatory spaces” representing a core 
element of urban life that reflects and devel-
ops cultures, beliefs and values. To turn 
urban green spaces into instruments that 
can improve the quality of life in their sur-
roundings, it is necessary to treat them as 
urban facilities. This is because green spaces 
also have a social function related to leisure, 
recreation, socialization, and promotion 
of cultural and educational activities that 
implies high quality of life and social inclu-
siveness (Bargos and Matias 2011). 

There is a long history of social struggle 
surrounding urban green spaces and their 
maintenance. This has been closely related 
to  the  topic of appropriation of public 
spaces as common goods, usually within 
a project of collective emancipation striving 
for increased access to urban facilities 
(Harvey 1993). The popular fights for public 
common goods and urban facilities are part 
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of the contradictions and the birthplace 
of  the new. In Turkey, on 27 May 2013, 
the government tried to destroy Gezi Park, 
located in the city center, with the objective 
of  creating a  commercial center and 
a large mosque, in the context of an urban 
development project. The Gezi movement 
of resistance exposed the precariousness 
of individual life and the fragmentation 
of social life, and offered new challenges for 
the reconstruction of a social life (Farro and 
Demirhisar 2014).

Similarly in Brazil, popular protest in 2012 
in Brasilia aimed to guarantee an expansion 
of the Olhos D’Água Park to encompass 
an additional area containing water sources 
and springs, and stopped the construction 
of  commercial buildings in that place 
(Pereira and Pato 2015). Many years before 
the COVID-19 pandemic, during the 1980s 
in Rio de Janeiro city, popular mobilizations 
related to the equal distribution of green 
spaces were carried on by the residents’ 
associations, claiming with graffiti on 
the walls: “one neighborhood, one square” 
(Silva 2018).

One of the real lessons learned from this 
pandemic is that the mere existence of urban 
green spaces is not enough if society cannot 
equally enjoy these spaces to  improve 
their quality of  life. Benefiting requires 
the visitor to have a degree of free time 
and transportation that lower-income 
residents may lack (Mell and Whitten 2021). 
Other barriers to access include the lack 
of infrastructure such as trails, entrances, 
signage, restrooms, security measures, 
transit stops, parking areas, and resources 
for  d i sab le d  p ers ons .   G over nment-
administered green spaces must also be 
endowed with sufficient funding to be 
maintained over time (Ximenes et al. 
2020). Presently, the overall awareness is that 
the green spaces are unequally distributed in 
urban areas, and thus they represent another 
way that environmental injustice can be 
manifested. 

Furthermore, as discussed above, in Brazil 
some areas that appear as green space are 

in practice restricted from public access due 
to being located on private land or being 
subject to government regulations that 
restrict human entry. Green spaces with 
adequate infrastructure need to be evenly 
distributed across the urban landscape 
to  ensure that all inhabitants not only 
have equal access, but also equal benefits. 
Focusing on urban sustainability and social 
inclusion in tandem (Haase et al. 2017) 
can represent a path toward a  just and 
sustainable transition in Brazil. 

Conclusions
Data analysis confirmed unequal distribu-
tion of urban green spaces in five large met-
ropolitan regions of Brazil, and the major-
ity of municipal managers in these regions 
reported increased concern about the value 
of these urban green spaces during pandem-
ics. This increased concern was identified 
through a rise in demand by the population 
for urban green spaces post-pandemic, as 
well as measures adopted by municipali-
ties to adapt these areas for the resumption 
of activities even in cases where an increase 
in demand for green spaces was not explic-
itly registered. 

In the times of the COVID pandemic, 
urban green spaces have rightfully garnered 
much attention for their ability to intercon-
nect several SDGs towards a just and sus-
tainable transition. Thus, the creation and 
management of urban green space in Bra-
zil which is now a municipal responsibility, 
must be provided for in local legislation on 
territorial planning, with strong emphasis 
on inclusiveness and public participation 
during the planning process. We expect 
that this will decrease societal vulnerabil-
ity during future health crises, and gener-
ally improve individual and public health 
levels. Benefits of green spaces are directly 
linked with The One Health principles, and 
over the long term, they can offer resistance 
against climate change. 
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