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Assessing equality in neighbourhood availability of quality
greenspace in Glasgow, Scotland, United Kingdom
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ABSTRACT
We assess the relationship between neighbourhood-level deprivation
and local greenspace quality in Glasgow, Scotland. There is interest glo-
bally in inequality within the accessibility of urban greenspace. It is rec-
ognised that social and political inequalities can lead to less well-off
areas having less or lower-quality greenspace. We evaluate the relation-
ship between neighbourhood-level deprivation and greenspace quality
by combining socio-economic data with assessment of neighbourhood
greenspace from Google Street View, subjecting our observations to
statistical testing. On nearly all measures of greenspace quality, there is
a statistically significant correlation between deprivation and greenspace
quality, with more disadvantaged areas having lower-quality green-
space. We show it is not only the presence or extent of greenspace, but
also the characteristics within greenspaces, that vary with deprivation.
As existing research suggests, greenspace attributes such as tranquillity,
greenness and perceived safety are important to unlock the health,
wellbeing and resilience benefits that good quality greenspace
can provide.

KEYWORDS
Deprivation; equality;
Glasgow; green-
space; justice

1. Introduction

The climate emergency and COVID-19 pandemic have energised discussion on inequality in avail-
ability of greenspace within cities. It has long been recognised in international scholarship on
environmental justice that greenspace may disproportionately accrue to wealthier or more privi-
leged areas within cities (Anguelovski et al., 2019; Pearsall, 2010; Pham, Apparicio, S�eguin,
Landry, & Gagnon, 2012). However, the COVID-19 pandemic in particular has drawn attention to
the need not just for greenery, but for good quality greenspace in close proximity to residents if
health, wellbeing and social capital is to be maintained under external stresses and pressures
(Cole et al., 2020; Honey-Ros�es et al., 2020). Given increasing scholarly and policy attention to
the importance of community resilience in cities in the face of a changing climate and increased
shocks, stresses and extreme events (Bush & Doyon, 2019; Meerow, Pajouhesh, & Miller 2019),
disparity in access to quality greenspace and the benefits it can provide to residents is thus
especially problematic. Our paper responds to this challenge by assessing the linkages between
the characteristics and qualities of specific greenspaces and neighbourhood deprivation, across
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one city where both greenspace and societal wellbeing issues take prominence – Glasgow in
Scotland, United Kingdom.

2. Scholarly background

It is well established that greenspace offers significant physical and mental health benefits to
urban dwellers (Pearce, Shortt, Rind, & Mitchell, 2016). Nonetheless, there is a burgeoning body
of evidence to suggest that abundant, good-quality and accessible greenspace may dispropor-
tionately accrue to more affluent neighbourhoods. This has been illustrated in the United
Kingdom, where it has been demonstrated that economically deprived neighbourhoods have
fewer accessible, high-quality public greenspaces, and that residents in these areas experience
poorer health than those who live in green environments (Mell & Whitten, 2021). This trend is
also reflected in findings from a breadth of contexts including the USA (Hoffman, Shandas, &
Pendleton, 2020; Nyelele & Kroll, 2020); South Africa (Venter, Shackleton, van Staden, Selomane,
& Masterson, 2020); and China (Song et al., 2021). A parallel body of research also indicates that
greenspace not only supports positive health outcomes in cities, but can facilitate social inter-
action and build a sense of community; support environmental learning; and maintain pride,
identity and social memory. These broader benefits have again been argued both in the UK
(Mears, Brindley, Maheswaran, & Jorgensen, 2019); and across international contexts with similar
environmental and climatological characteristics to the UK including Sweden (Barthel, Parker,
Folke, & Colding, 2014) and Germany (Bendt, Barthel, & Colding, 2013).

These immediate health benefits and the additional societal positives provided by urban
greenspaces are argued to support wellbeing – defined as happiness and life satisfaction
(Houlden, Weich, Porto de Albuquerque, Jarvis, & Rees, 2018) – and resilience in terms of being
able to absorb, respond to and recover from pressures and disturbances (Miller, 2020; Walker,
2020). International scholarship into natural hazards argues that disadvantaged people and
neighbourhoods are likely to be at greater risk from environmental or socio-economic shocks
and stresses (Cutter, Boruff, & Shirley, 2003; Meerow et al., 2019). In turn, research in both the
UK (Fairburn, Maier, & Braubach, 2016) and in analogous contexts such as Norway (Mouratidis,
2020) has argued that for residents of disadvantaged neighbourhoods in particular, greenspace
may be a significant contributor to resilience and hence to reducing the impacts of external
shocks and stresses.

Under a climate emergency where vulnerable places and people will be disproportionately
exposed to extreme events and to a breadth of stresses and pressures, there is hence an increas-
ingly pressing need to understand the linkages between greenspace quality and deprivation. The
COVID-19 pandemic has served only to focus debate on the importance of – yet disparity in –
access to good quality greenspace to support resilience and wellbeing in cities (Honey-Ros�es
et al., 2020). Such research is needed not only to identify priority areas where urban greening
expansion or improvement may provide the most benefit (Byrne et al., 2016), but also to illumin-
ate historical and structural processes which have led to greening and investment accruing to
wealthier and more empowered neighbourhoods. In this regard, assessing and visualising the
spatial links between greenspace and deprivation can provide a powerful account of the physical
effects of planning and policy decisions in the past, and their continued effects in the present.
For instance, research in the USA and subsequent media coverage has sparked discussion on
how the effects of ‘redlining’ – a historical practice informing the provision of financial and other
services to neighbourhoods, closely associated with racial discrimination – continues to affect
greenspace distribution and exposure to heat hazard today (Hoffman et al., 2020; Plumer &
Popovic, 2020). Similarly, it has been argued that Apartheid and colonial legacies mean that
black South Africans’ needs and experiences of urban nature continue to be side-lined in urban
greenspace planning, and have also left South Africa with a legacy of European invasive species
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(Shackleton & Gwedla, 2021). Such legacies – whilst perhaps not as pronounced – are also visible
in the UK. Mears et al. (2019 in the case of Sheffield hold that greenspace distribution is driven
by the location of working-class neighbourhoods in the late 19th Century and public health
measures at the time to improve wellbeing, but that greenspaces in these more deprived neigh-
bourhoods have not been maintained in more recent times. Whitten (2019) adds in the context
of London that more deprived communities, who may be less empowered to be able to protect
greenspace, are affected hardest by long-term cuts to local government greenspace funding.

Nonetheless, while there are ample illustrations of the linkages between greenspace distribu-
tion and socio-economic factors that use census data and remote sensing-based techniques to
understand greenspace distribution (Hoffimann, Barros, & Ribeiro, 2017; Majekodunmi,
Emmanuel, & Jafry, 2020; Pham et al., 2012), much less prevalent in the literature are attempts to
assess the quality and characteristics of greenspace from ground level in a systematic city-wide
way. Factors such as perceived safety, accessibility and quality are all argued to influence the
benefit residents may derive from greenspaces (Hoffimann et al., 2017; Mouratidis, 2020).
Although some of these factors are of course most effectively assessed at a site level through
direct input from residents, looking for visual cues such as lighting, shade and access points in a
systematic way across a whole city may help to give a fuller understanding of greenspace quality
and how it relates to deprivation in a neighbourhood than can be gleaned from a top-
down view.

The purpose of this paper is therefore to exemplify a more nuanced way of understanding
the linkages between greenspace quality and neighbourhood deprivation across a whole city,
through the use of Google Street View to assess greenspace characteristics for Glasgow
(Scotland, United Kingdom) and subsequent comparison with neighbourhood deprivation indi-
ces. Whilst Street View has been used in a greenspace context to provide a richer understanding
of greenspace abundance (Larkin & Hystad, 2019; Li et al., 2015) and assess links between green-
space and physical activity (Lu, 2019), attempts to link greenspace quality with a broader set of
socio-economic factors are more limited. In this paper, we hence demonstrate a methodology
for systematically and empirically understanding whether greenspace with positive characteristics
may disproportionately accrue to more affluent areas, and what the implications of this may be
for health, wellbeing and resilience at the neighbourhood level.

3. Context

Glasgow is the largest city in Scotland, UK, with a population of approximately 600 000 in
Glasgow City and 1.8 million in the larger Glasgow City Region. The city and wider region has
significant policy urgency around redressing lower life expectancies, higher instances of chronic
illness and health inequalities compared to the rest of Scotland and western Europe. These are
referred to as the ‘Glasgow Effect’, and are linked to historical factors including urban change,
lower social capital, and a negative physical environment (Cowley, Kiely, & Collins, 2016; Walsh,
McCartney, Collins, Taulbut, & Batty, 2017). This urgency around wellbeing comes against a back-
drop of increasing risk from changes in the climate. A large proportion of neighbourhoods along
the River Clyde in Glasgow City have been identified as being at acute or extreme flood disad-
vantage (Kazmierczak, Cavan, Connelly, & Lindley, 2015). Neighbourhoods in Glasgow are also at
particular risk from extreme heat due to a combination of climatological and socio-economic fac-
tors (Majekodunmi et al., 2020; O’Neill & Tett, 2019). In the Glasgow context, there is hence a
strong imperative to make links between climate adaptation and resilience, and public health
and wellbeing benefits. This feeds into a context where social inequality, and its potential impli-
cations for vulnerability and resilience, have comparatively high prominence.

In response to these multiple challenges, local governments and public sector institutions in
Glasgow have engaged enthusiastically with resilience thinking and redressing inequality. Recent
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research into public health issues in Glasgow has recommended improving greenspace access
and quality within deprived areas in the city (Walsh et al., 2017). Indeed, greenspace, as part of
broader nature-based approaches, play an important role in realising responses to environmental
and societal challenges in the city. Glasgow City Region in 2021 launched the Glasgow City
Region Adaptation Strategy, an overarching document to guide climate adaptation in the
Glasgow City Region. One of the interventions proposed within the strategy is to ‘deliver nature-
based solutions for resilient blue-green ecosystems, landscapes and neighbourhoods’, within
which there is a strong steer towards targeting urban greening interventions at the most envir-
onmentally and socially vulnerable people and places (Climate Ready Clyde, 2021).

For nature-based approaches to resilience and adaptation, Glasgow City Council has engaged
with Europe-wide initiatives such as the European Union Horizon 2020-funded Connecting
Nature project (Connecting Nature, 2020), where it acted as a front-runner city and drew on col-
laboration and international expertise to develop a city-wide Open Space Strategy (Glasgow City
Council, 2020). As part of the process of developing and implementing its Open Space Strategy,
Glasgow City Council conducted an audit of its open spaces and accessibility and quality stand-
ards; and has produced a publicly-available online GIS ‘dashboard’ of greenspaces in the city
that integrates demographic and socio-economic with environmental data (Glasgow City
Council-Connecting Nature, n.d.). The city is currently in the process of developing a delivery
plan for the Open Space Strategy, which will be developed in consultation with communities
and local organisations and will set out how the multiple benefits people may derive from
greenspaces can be realised simultaneously. Lastly, in line with previous research noting the
prevalence of vacant and derelict land within Glasgow and its potentially negative effects for
neighbouring communities (Maantay, 2013; Maantay & Maroko, 2015; White & Bunn, 2017),
Glasgow City Council has worked to map vacant and derelict land and to aims to provide fund-
ing bring such land into productive use (Glasgow City Council, n.d.).

The assessment of deprivation at neighbourhood level is well covered in Scotland through
the Scottish Index of Multiple Deprivation (SIMD). SIMD a statistical tool used by local authorities,
the Scottish Government, the National Health Service in Scotland and other government bodies
to support policy and decision making – specifically to target government action in areas which
need it the most. SIMD incorporates several different aspects of deprivation (indicators contribu-
ting to income, employment, health, education, housing, geographic access and crime) and com-
bines these into a single index providing a measure of deprivation for each Data Zone (roughly
neighbourhood/community sized). The SIMD identifies deprived areas and not deprived people
(Public Health Scotland, 2020). Notably, in their review of the ‘Glasgow Effect’, Walsh et al. (2017)
noted that there was previously a lack of good socio-economic data available to understand
deprivation, a gap which the SIMD helps to fill.

4. Method

The research focussed on greenspaces and neighbourhoods within the boundaries of Glasgow
City Council. The tool used to assess the quality of greenspaces was Google Street View, which
has been used elsewhere in greenspace research (Li et al., 2015; Lu, 2019) and environmental
vulnerability research more broadly (Curtis, Curtis, Mapes, Szell, & Cinderich, 2013; Mabon, 2016)
as a way of remotely and systematically assessing local environments from ‘ground level’. The
aim in doing so, as above, was to build on extant research and ongoing policy and practice ini-
tiatives in Glasgow to understand and redress inequalities in greenspace provision, by providing
a systematic city-wide assessment of greenspace quality from the ground level to complement
extant top-down and site-specific work. In other words, we sought to understand whether
deprivation was linked not only to greenspace abundance, but also greenspace quality.
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Glasgow was divided into the Data Zones used in SIMD 2016 (see simd.scot and https://
www2.gov.scot/Topics/Statistics/SIMD). All of the 264 Data Zones within the boundary of
Glasgow City Council were assessed. Within each Data Zone, greenspace quality was assessed
using two approaches. First was to identify formal greenspaces in the Data Zone using Glasgow
City Council’s Parks, Play Areas, Cemeteries and Outdoor Recreation GIS portal (https://glasgow-
gis.maps.arcgis.com/apps/webappviewer/index.html?id=d94b9f705a8441768cb90f04f7932e57),
which includes the location of and information on all greenspaces managed by Glasgow City
Council within the Glasgow City area. Evaluation was carried out by looking at the greenspace
through Street View, as well as information on facilities provided on the GCC GIS portal and
travel distance calculations provided by Google Maps (see Table 1). All of the ‘formal’ greenspa-
ces managed by Glasgow City Council across the whole city were therefore assessed. Second
was to take ten random locations within each Data Zone which appeared to represent green-
space from the satellite view on Google Maps but were not listed on the GCC GIS portal, as a
means of understanding the extent and quality of ‘informal’ greenspaces in each neighbourhood.
As these greenspaces were selected at random based on what appeared green from satellite
view, they therefore included vacant and derelict land. We felt it was important to include vacant
and derelict land in the survey, as vacant and derelict land represents a type of open space
which is a critical issue in Glasgow and one which is argued to disproportionately expose more
deprived communities to blight and environmental burdens (Maantay, 2013; Maantay &
Maroko, 2015).

These Street View observations were used to assign a Likert-type score to the characteristics
(5¼ excellent; 4¼good; 3¼ average; 2¼poor; 1¼ very poor). Table 1 shows the coding guide
that was used to determine the ‘score’ given to each data zone.

For each greenspace, the SIMD decile of the data zone was noted alongside the scores for
greenspace quality rating as per Table 1 and the process outlined above. An ‘overall score’ for
the overall quality of each greenspace – the sum of the scores assigned under each characteristic
– was also calculated. The numerical data were inputted into SPSS as a basis for statistical ana-
lysis. It is worth acknowledging that whilst the coding guide and Likert-type scale was developed
jointly by both authors involved in research, the scores applied in the paper are based on those
assigned by one researcher. Handing a subset of the data to an additional researcher to code
would have been one way of assessing intercoder reliability.

5. Results

5.1. Descriptive statistics

Tables 2 and 3 provide descriptive summaries of the data. What is notable is that on the whole,
greenspaces in Glasgow score highly for physical accessibility, security and proximity to bus
routes; but score less well for greenness, aesthetics, and tranquillity.

Prior to statistical testing, the data were tested for normality by calculating skewness scores
and Shapiro-Wilk tests of normality. On this basis, the variables ‘Overall Score’ and ‘Well-Kept’
were determined to be subjected to parametric testing (One-Way ANOVA); whereas all other var-
iables were determined to be subjected to non-parametric testing1 (Kruskal–Wallis Test). Note
also that data was deemed to be ordinal because the values represent categories with some
intrinsic ranking. Nevertheless, in order to run the Kruskal–Wallis Test, the data needed to be
treated as scales. The p-value against which the data was compared was 0.05.
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5.2. One-Way ANOVA

5.2.1. Overall score
For the overall score, there was a statistically significant difference between data zones in differ-
ent SIMD deciles as determined by one-way ANOVA (F(9,254) ¼ 6.07; p¼ 0.00).

A Tukey Honestly Significant Difference post-hoc test revealed a statistically significant differ-
ence between SIMD 1 (M¼ 33.80, SD ¼ 7.356) and 3 (M¼ 39.57, SD ¼ 7.763) (p¼ 0.015); SIMD 1
(M¼ 33.80, SD ¼ 7.356) and 8 (M¼ 43.07, SD ¼ 7.066) (p¼ 0.000); SIMD 1 (M¼ 33.80, SD ¼
7.356) and 9 (M¼ 43.50, SD ¼ 6.613) (p¼ 0.000); SIMD2 (M-34.96, SD ¼ 6.388) and 8 (M¼ 43.07,
SD ¼ 7.066) (p¼ 0.004); SIMD2 (M-34.96, SD ¼ 6.388) and 9 (M¼ 43.50, SD ¼ 6.613) (p¼ 0.006);
SIMD4 (M¼ 33.53, SD ¼ 5.194) and 8 (M¼ 43.07, SD ¼ 7.066) (p¼ 0.007); and SIMD4 (M¼ 33.53,
SD ¼ 5.194) and 9 (M¼ 43.50, SD ¼ 6.613) (p¼ 0.009).

At a very high level, these results indicate that within Glasgow City, there is a significant dif-
ference in overall greenspace quality between areas experiencing high deprivation (especially
the most deprived deciles of SIMD1 and 2); and areas experiencing the lowest levels of
deprivation.

5.2.2. Well-kept
For the well-keptness of the spaces, there was a statistically significant difference between
groups as determined by one-way ANOVA (F(9,254) ¼ 4.78; p¼ 0.00).

A Tukey Honestly Significant Difference post-hoc test revealed a statistically significant differ-
ence between SIMD 1 (M¼ 2.60, SD ¼ 1.250) and 8 (M¼ 3.93, SD ¼ 0.961) (p¼ 0.002); SIMD 1
(M¼ 2.60, SD ¼ 1.250) and 9 (M¼ 3.75, SD ¼ 0.754) (p¼ 0.049); SIMD 1 (M¼ 2.60, SD ¼ 1.250)
and 10 (M¼ 4.13, SD ¼ 0.990) (p¼ 0.000); SIMD2 (M¼ 2.96, SD ¼ 1.271) and 10 (M¼ 4.13, SD ¼
0.990) (p¼ 0.028); and SIMD4 (M¼ 2.60, SD ¼ 0.986) and 10 (M¼ 4.13, SD ¼ 0.990) (p¼ 0.015).

Table 2. Descriptive statistics for each of the greenspace categories.

Characteristic Mean Median Mode Standard deviation

Accessibility 4.14 4 5 1.007
Security 4.50 5 5 0.939
Cleanness 4.18 5 5 1.129
Greenness 2.94 3 2 1.334
Well-kept 3.03 3 3 1.248
Aesthetics 2.38 2 1 1.267
Biodiversity 2.18 2 1 1.360
Tranquillity 2.75 2 2 1.384
Facilities 1.70 1 1 1.008
Nearest metro 1.45 1 1 1.088
Nearest bus 4.73 5 5 0.578
Nearest train 2.58 2 1 1.470

Table 3. Frequency of scores for each greenspace characteristic.

Characteristic 5 (Excellent) 4 (Good) 3 (Average) 2 (Poor) 1 (Very poor)

Accessibility 117 (44.3%) 97 (36.7%) 30 (11.4%) 11 (4.2%) 9 (3.4%)
Security 188 (71.2%) 40 (15.2%) 20 (7.6%) 11 (4.2%) 5 (1.9%)
Cleanness 139 (52.7%) 75 (28.4%) 25 (9.5%) 9 (3.4%) 16 (6.1%)
Greenness 52 (19.7%) 32 (12.1%) 65 (24.6%) 77 (29.2%) 38 (14.4%)
Well-kept 39 (14.8%) 57 (21.6%) 76 (28.8%) 57 (21.6%) 35 (13.3%)
Aesthetics 24 (9.1%) 25 (9.5%) 62 (23.5%) 70 (26.5%) 83 (31.4%)
Biodiversity 29 (11%) 19 (7.2%) 40 (15.2%) 58 (22%) 118 (44.7%)
Tranquillity 44 (16.7%) 38 (14.4%) 47 (17.8%) 78 (29.5%) 57 (21.6%)
Facilities 5 (1.9%) 12 (4.5%) 40 (15.2%) 49 (18.6%) 158 (59.8%)
Nearest metro 14 (5.3%) 10 (3.8%) 9 (3.4%) 14 (5.3%) 217 (82.2%)
Nearest bus 208 (78.8%) 44 (16.7%) 9 (3.4%) 3 (1.1%) 0 (0%)
Nearest train 40 (15.2%) 41 (15.5%) 43 (16.3%) 49 (18.6%) 91 (34.5%)
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Again, this indicates a significant difference in the well-keptness of greenspaces between the
most- and least-deprived areas, especially the most deprived areas in SIMD1.

5.3. Kruskal-Wallis

A Kruskal-Wallis Test revealed statistically significant differences between SIMD deciles for secur-
ity (v2 (9, n¼ 264) ¼ 38.178, p¼ 0.000); cleanness (v2 (9, n¼ 264) ¼ 20.986, p¼ 0.013); greenness
(v2 (9, n¼ 264) ¼ 29.313, p¼ 0.01); aesthetics (v2 (9, n¼ 264) ¼ 35.464, p¼ 0.000); biodiversity
(v2 (9, n¼ 264) ¼ 27.937, p¼ 0.001); tranquillity (v2 (9, n¼ 264) ¼ 27.297, p¼ 0.001); facilities (v2

(9, n¼ 264) ¼ 18.973, p¼ 0.025); nearest metro station (v2 (9, n¼ 264) ¼ 20.978, p¼ 0.013); and
nearest bus (v2 (9, n¼ 264) ¼ 41.438, p¼ 0.000).

A Kruskal-Wallis Test revealed statistically significant non-significant differences for
accessibility (v2 (9, n¼ 264) ¼ 4.375, p¼ 0.885); and nearest train (v2 (9, n¼ 264) ¼
15.040, p¼ 0.090).

These results suggest that across nearly all characteristics of greenspace, there is a statistically
significant difference in assessed quality between the least deprived data zones and the most
deprived, with greenspaces in more deprived areas scoring lower on the indicators of green-
space quality.

6. Discussion

Our findings indicate that across nearly all domains, there is a significant difference in the quality
of greenspace between the least- and most deprived data zones within Glasgow City. This sup-
ports recent quantitative research in Glasgow, which suggests that greenspace is not equitably
distributed across the city and is lacking in the most deprived areas (Majekodunmi et al., 2020);
and also reflects the qualitative concerns of Garc�ıa-Lamarca & Gray (2021) that the notable
enthusiasm for improving and enhancing open- and greenspaces in Glasgow may not necessarily
benefit the most vulnerable and deprived places. This is also consistent with the extensive body
of qualitative and spatial literature from a breadth of global contexts (Byrne et al., 2016; Song
et al., 2021; Venter et al., 2020) indicating that urban greening and its benefits may dispropor-
tionately accrue to wealthier or less deprived neighbourhoods within cities. However, our study
illustrates that these disparities affect not just the presence or abundance of greenspace in a
neighbourhood, but also the qualities associated with green and open spaces and thus the
potential for citizens to engage with and derive benefit from them.

This finding is significant because existing research indicates that local availability of green-
space is important for physical activity, social connectivity and positive physical health outcomes
(Richardson, Pearce, Mitchell, & Kingham, 2013); and also for mental health benefits (Chang
et al., 2020). However, this existing research also holds that greenspace characteristics such as
tranquillity (Waters, Warren, Ratcliffe, & Godefroy, 2021), sense of safety (Hong et al., 2018) and
perceived green-ness (Loder, Schwerdtfeger, & Van Poppel, 2020) are critical components of real-
ising these benefits. As such, even though greenspaces are promoted as a health, wellbeing and
resilience-building strategy for more deprived areas (Twohig-Bennett & Jones, 2018), the
Glasgow City findings reflect what has been observed in Glasgow (Maantay, 2013) and elsewhere
in the UK (Mears et al., 2019), namely that residents in more deprived areas may not have access
to quality green and open spaces.

A second discussion point concerns a move from thinking about greenspaces in terms of
their health and wellbeing benefits at a site level, towards conceptualising green and open
space as part of a broader suite of nature-based solutions providing societal and environmen-
tal benefits such as resilience and climate risk reduction. Indeed, both Glasgow City Council’s
Open Space Strategy and the Glasgow City Region Climate Adaptation Strategy make this
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move towards embedding greenspace within broader approaches to nature-based solutions at
a city-wide level (Climate Ready Clyde, 2021; Glasgow City Council, 2020). Our research has
focussed largely on the physical characteristics of greenspaces and their potential benefits to
communities’ wellbeing. However, it is notable in our results that perceived biodiversity and
perceived greenness are significantly lower in more deprived areas within Glasgow. Interest is
growing rapidly in potential socio-economic inequalities in the ecosystem services provided by
urban greenspaces within a nature-based solutions framing (Langemeyer & Connolly, 2020).
Previous research in Glasgow has indeed suggested that more deprived areas benefit less
from the heat mitigation and flood risk reduction potential of greenspaces (Majekodunmi
et al., 2020). Healthy and biodiverse greenspaces may be reflective of the potential of a local
ecosystem to deliver such ecosystem services (Aronson et al., 2017). As such, the lower per-
ceived greenness and biodiversity, which was statistically significant for more deprived areas
in our study, may give further indication that greenspaces in more deprived areas of Glasgow
are less able to provide neighbourhoods with a breadth of social and ecological resili-
ence benefits.

This claim of course requires further empirical verification by drawing in urban ecological
knowledge and thinking in terms of a city-wide green network (Hislop, Scott, & Corbett, 2019).
Further research may hence wish to build on emerging interest in using new media to assess
local ecosystem services (Guerrero, Møller, Olafsson, & Snizek, 2016); and develop applications of
Street View-based research for systematic remote evaluation of greenspaces in a way that goes
beyond landscape or recreational factors (Li et al., 2015; Lu, 2019). Moreover, consideration also
ought to be given within planning and decision-making as to some of the tensions and trade-
offs that may exist between greenspace types. As Burgess (2002) has noted, for instance, wood-
land greenspaces may be perceived to be more dangerous and unwelcoming, and may be less
likely to be accepted by communities.

Finally, it is vital to reflect on the implications of how findings from research like ours are
interpreted. We acknowledge the concerns of Power, Neville, Devereux, Haynes, and Barnes
(2013) that uncritical map-based representations of ‘deprived’ or ‘vulnerable’ areas may do more
harm than good by reinforcing existing stigma. For this reason, although all data sources on
which this paper is based are publicly available, we have refrained from naming specific loca-
tions or constructing maps of ‘disadvantage’ in this paper. Following the Slater (2013) critique of
‘neighbourhood effects’ research, it is also imperative that one does not read results such as
ours as suggesting that the health, wellbeing and indeed resilience outcomes of deprived neigh-
bourhoods can be enhanced simply by ‘improving’ the quality of greenspaces or the surrounding
built environment. Rather, following exemplary recent work such as Hoffman et al. (2020) on red-
lining practices in the USA and Shackleton and Gwedla (2021) on how Apartheid legacies contin-
ued to affect greenspace distribution in South African cities, quantitative and spatial assessments
of greenspace inequality ought to be considered a starting point for stimulating discussion on
why such disparities occur, and what broader actions in areas such as social policy and urban
planning may need to be taken to redress underpinning inequalities. It is especially important to
situate current disparities in greenspace quality, both in Glasgow and the wider UK plus analo-
gous contexts, in light of historical processes that have traditionally precluded the development
of greening initiatives through cycles of disinvestment and stigmatisation (Garc�ıa-Lamarca &
Gray, 2021; Mears et al., 2019; Whitten, 2019).

Moreover, work such as that by Butler, Schafran, and Carpenter (2018) illustrates that resi-
dents’ own lived and embodied experiences of and relationships to place ‘on the ground’ may
be very different to the perceptions of external viewers and assessors. Caution thus ought to be
exercised not to assign too much weight to external assessments of factors such as ‘safety’ and
‘aesthetic quality’, especially if it leads to policy or planning interventions being forced on a
locality in a way that may be viewed as patronising or unwanted. Possible strategies to more
sympathetically make use of city-wide assessments of greenspace quality may hence include
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involving communities themselves in data collection and analysis (Fifield, 2020); explicitly includ-
ing environmental and climate justice into deprivation indices (Fairburn et al., 2016; Kazmierczak
et al., 2015); or applying equity lenses to urban and greenspace planning (Cave, Kim, Viliani, &
Harris, 2020; Horst, Mcclintock, & Hoey, 2017) as a way of more carefully understanding how
interventions may affect people differently according to demographic or socio-economic
characteristics.

6.1. Limitations

It is important to acknowledge we focussed mainly on ‘formal’ greenspaces as defined by
Glasgow City Council in this study, although we did attempt to capture broader greenspace
quality in each neighbourhood through assessing randomly-selected points in the local environ-
ment. Research elsewhere has demonstrated the value of informal (Rupprecht & Byrne, 2014)
and/or temporary (Hou, 2020) greenspaces in promoting social interaction and wellbeing; and,
conversely, the negative effects that vacant and derelict open spaces may have on neighbouring
communities (Maantay & Maroko, 2015). Further research may thus wish to more fully assess the
qualities and characteristics of informal greenspaces, and especially the differences in the quanti-
ties, qualities and characteristics of formal versus informal greenspaces within a neighbourhood.
Nonetheless, as a proxy for the level of historical attention and investment in the planned envir-
onment from city-scale actors in a neighbourhood, the characteristics of formal greenspaces
form a good basis for understanding differences across cities such as Glasgow.

There is also a degree of subjectivity in the use of Street View to assess environmental
‘quality’. As per previous research (Mabon, 2016), factors such as weather, time elapsed since
images were taken (meaning that Street View shows the past and not the ‘real world’ as it is
now), and differing time and dates of images between locations can lead to inconsistencies in
how the virtual environment is viewed and assessed. The scores applied in our paper are also
based on those assigned by one researcher, and could be cross-checked for intercoder reliability
by getting a second researcher to code a sub-set of the data.

Finally, it is important not to be overly critical of greenspace efforts in Glasgow itself. As laid
out in Section 2, Glasgow City Council has pro-active and capable greenspace and planning
teams, committed to both social justice and technically-appropriate urban greening capable of
responding to future climate and environmental challenges (Connecting Nature, 2020). This is
supported by efforts across the Glasgow City Region to develop a multifunctional green network
capable of delivering a number of social and environmental benefits (Hislop et al., 2019); and to
develop just responses to climate change challenges (Climate Ready Clyde, 2018). The need for
greenspaces to benefit disadvantaged areas, and to take concrete action for this to happen
under a backdrop of environmental and social pressures, is thus well understood in the city.
Studies such as ours can support this effort by supplementing existing top-down map-based
assessments of greenspace across Glasgow City and site-specific consultations with residents
with a systematic and city-wide ‘on the ground’ view of greenspace quality and its links to
deprivation. As per our points above, our assessment may provide a starting point for discus-
sions with communities and with local stakeholders on their own experiences of greenspace
quality, and of how the different greenspace functions that Glasgow City Council wishes to
encompass within its Open Space Strategy (Glasgow City Council, 2020) may be balanced with
one another.

7. Conclusion

In this paper, we assessed greenspace quality across different neighbourhoods in Glasgow
according to levels of socio-economic deprivation. This is a relevant topic given increasing
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international interest in the social, cultural and political factors leading to unequal distribution of
greenspace within cities; and the increased awareness of health and wellbeing benefits of neigh-
bourhood greenspace raised by the COVID-19 pandemic. Through quantitative analysis drawing
on socio-economic data and assessment of greenspace quality through Google Street View, we
found that neighbourhood deprivation closely correlates to the quality of local greenspace in a
statistically significant way, such that more deprived areas tend to have lower-quality green-
space. Our findings make a contribution to the international literature by showing not only that
greenspace and green abundance varies by deprivation, but also that a wide range of qualities
found within greenspaces vary according to neighbourhood deprivation. Given that greenspaces
are promoted for disadvantages areas in particular as a means of supporting physical and mental
health and social connectivity, the lower quality of greenspace in these areas may prevent resi-
dents realising these benefits to their full potential. Nevertheless, it is vital not to stop at merely
observing such disparities, or to come to the conclusion that improving greenspace quality alone
will enhance resilience in disadvantaged areas. Rather, spatial and statistical findings such as
ours should be used as a starting point to reflect on the social and political processes that lead
to such uneven geographies in the first instance, and on the structural actions that may be
required to remedy these inequalities.
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