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Abstract
Cities are increasingly tagged as intricate spaces, with one of its manifestations being the competitive
allocation of spatial resources. This competition has not spared green spaces whose biocentric and
anthropocentric functions are seen as one of the optimal solutions to treat scale public health problems
in cities. In the Global South (GS), research into green space is even more critical owing to the
unavailability of greenspace plans to match the increasing population, the inverse relationship between
settlement growth and greenspace, and their ability to foil the poor health conditions which is the main
contributor to protracted short life expectancy. The acute socio-environmental problems afflicting cities
in Africa bound them to poor park and path qualities, which are central to green space accessibility.
Driven by this background, this study turned attention to Accra (Ghana), whose historical and present
challenges make it even more compelling to study in light of the problems within the GS. In response,
a case study design, along with mixed-method approaches: remote sensing analysis – Normalised
Difference Vegetation Index (NDVI), GIS analysis – Three Step Floating Catchment Area (3SFCA),
field observation, survey and interviews was adopted to answer the key question: How fair is access to
Urban Green Space (UGS)? Results point to moderate to high inequalities with respect to overall green
space (OUGS) and public urban spaces (PUGS), with a Gini index of 0.53 and 0.67, respectively. The
study confirmed the existence of gross park poverty while the qualities of existing parks ranged between
0.26 to 0.76 on a scale of 0 to 1. Financial constraints, ownership of land, political interference and
ineffective park management were identified as the reasons for the scarcity of green spaces. Also, the
study evinced that spatial qualities affect access to UGS to a larger extent. Guided by the theory of right
to the city, the study asserts that green spaces in Accra hardly ever reinforce people’s right to the city
due to the walloping inequalities with regard to accessibility, especially with public parks. In planning
for the future, this study mainly recommends adopting an inclusive approach to greenspace-oriented
development, where green space becomes the fulcrum of solutions proposed to address other equally
pressing urban challenges like heat stress, flooding, traffic congestion and housing shortage. The study
argues that access is a social issue that manifests spatially. Therefore, retrofitting spatial justice into an
already planned green space provision strategy is hardly achievable. Thus, prioritising physical justice
before the green space infrastructure would help achieve fair access, reduce inequalities and foster right
to the city.

Keywords: Green Space; Accessibility; Spatial Quality; Physical Justice and Right to the City
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1. INTRODUCTION
This introductory chapter commence with the general understanding of green space and perspectives
that have been shared on green space research and provision in the global south (GS). The chapter closes
with a description of the societal and academic problems underpinning this research and their respective
relevance.

1.1. General
Urban Green Space (UGS) and the coupling ecosystem services are imperative for a healthy living
environment. These ecosystem services benefits derived from UGS range from physiological and
psychological health benefits (Beute et al., 2020) via active and passive recreational activities (Rigolon
et al., 2019), mitigating heat stress and flood control (Haase et al., 2014; Liu et al., 2021). Besides these
functions, UGSs boost the attractiveness of cities, leading to the growth of tourist destinations
(Chiesura, 2004). Despite its tremendous role in humanity’s existence and restoring balance in the
complex ecosystem of cities, the creation and maintenance of green spaces occur in the realm of
contestation with many other uses driven by cost-benefit analyses (Harnik, 2012). The issue is more
pronounced in rapidly urbanising cities as UGS struggles to maintain a significant share of land uses
due to rapid population explosion, rapid economic growth, and the rising demand for housing. The
retrogressive trend of UGS provision predisposes inhabitants in cities to limited access to nature,
thereby magnifying public health problems (Beute et al., 2020), fuelling environmental injustices
(Rigolon, Browning, et al., 2018; Wolch et al., 2014) and consequently denying people of their right to
the city.

1.2. Towards the Global South Perspective
The deterioration of UGS and the accompanying environmental injustice issues are not exclusive to the
Global North (GN). A systematic review of 46 peer-reviewed articles on access to green spaces by
Rigolon et al. (2018) revealed that cities across the GS, including African, Asian, and Latin American
cities, are challenged with inequities with access to UGS. From a nuanced perspective, the review
showed that the GN and GS are afflicted with deprivation of access to higher quantities of quality UGSs.
In line with this research agenda, some scholarship on UGS (Ibes, 2015; Rigolon, 2016; Rigolon et al.,
2018; Talen, 2010) argues that equity, often defined as UGS distribution in relation to social needs
(income and racial-ethnic), should be the focus of future UGS research mainly because of some reasons
peculiar to the GS. The reasons are: (i) the existence of potential inadequate plan for green space due
to rapid population rise (Wright Wendel et al., 2012; Xiao et al., 2017) (ii) the inverse relationship
between the growth of informal settlements and green space (Lara-Valencia & García-Pérez, 2015;
Rumbach, 2014), and (iii) the ability of UGS to improve the poor health conditions which is the main
contributor to the records of short life expectancy in many countries within the GS (Browning & Lee,
2017; James et al., 2015). It is noteworthy that these reasons motivate the social equity demands within
UGS research and the need to prioritise the UGS research agenda in general. Thus, recent studies have
focused on the equitable distribution of UGS (Liu et al., 2021; Rigolon, Toker, et al., 2018). While
research on social equity to UGS provision is expanding in the GN, such as the United States (US) and
Europe, and even in some GS cities in Africa, the question of how people travel to parks has not been
given full consideration in the GS. It must be accentuated that the mode of travel to green spaces plays
a key role in accessibility analysis. This is because ‘just’ accessibility, defined as the “ease of
reaching…a destination” (Litman, 2021), takes a complex form in the GS due to the acute underlying
1

geographic and environmental conditions. For instance, Wang et al. (2015) discovered in the context of
the GS that streets used by pedestrians are themselves beneficial and a contributor to the attractiveness
of parks they visit. Conversely, poor quality street to green spaces can weaken accessibility.
Considering the acute environmental problems, coupled with the empirical findings of Wang et al.
(2015), it is presumably usual for residents of GS cities to experience unpleasantness in their everyday
lives. Thus, it is critical to pay attention to the spatial qualities of green spaces, which consist of the
quality of the path to UGS (Rigolon, Browning, et al., 2018), park qualities (amenities) and the
residential density (Jian et al., 2020). This is because the path and park qualities moderate the extent of
ecosystem services people derive from UGS (Mears et al., 2019).
While several researchers (Liu et al., 2021; Wang et al., 2015; Wolch et al., 2014; Wu & Kim, 2021; J.
Zhang et al., 2021) have turned their attention to UGS provision and inequalities in China within the
GS context, this is far from the case in Africa where most of the socio-environmental problems that
might hamper accessibility to green spaces are pronounced. Rigolon et al. (2018) found a few relevant
studies on UGS research in Africa; skewed towards northern and southern Africa. Conversely, a couple
of studies on UGS in Accra (Abankwa & Quaofio, 2020; Cobbinah et al., 2021) explored UGS and
Parks in the domains of their distribution in poverty-stricken areas, perception of visiting green spaces
and the dearth of green spaces, respectively, without taking into account accessibility and the attendant
issues of inequality. Moreover, Arku et al. (2016) researched the deterioration of public spaces,
including parks in Accra. Therefore, access to green spaces is an under-stressed public health issue
pertinent in most parts of sub-Saharan Africa (SSA), including Ghana.

1.3. Problem Description and Relevance
1.3.1. Societal Relevance
Accra, among other GS cities is no exception to socio-environmental challenges such as poor sanitation
and deterioration of green spaces – primarily linked to the inefficiency of the planning system to control
increasing urbanisation (Cobbinah et al., 2017). Besides this, historical antecedents point to inequality
of green space distribution in Accra (Arku et al., 2016; Mmofra Foundation, 2020). Recently, the
economic-centredness of the Millenium City Initiative (MCI) systematically gave less attention to green
spaces, which are also important aspects of inequality reduction in cities. Moreover, the African
Transport Policy Program - SSATP (2018) has shown that sidewalks that are key to walking are in
deplorable conditions in most of Accra. Since poor sidewalks affect walking to green spaces, there is
the proclivity that people might be denied the health benefits (physical activity) of walking to green
spaces.
Stemming from the United Nations (UN) SDG goal 11.7: to “provide universal access to safe, inclusive
and accessible, green and public spaces all…” (UN, 2016), it can be inferred that one of the toughest
challenges of cities is to ensure a safe, inclusive and healthy urban environments that can support quality
of life amidst the increasing populations. In this light, Accra is committed to reaching this target by
2030 (Cobbinah et al., 2021). Nevertheless, the background of Accra (in the preceding paragraph)
appears as a potential stressor to achieving a safe, inclusive and accessible UGS. While green spaces
are unquestionably one of the pathways to realising this target, research so far on UGS provision in
Accra (Owusu, 2018; Puplampu & Boafo, 2021) usually does not provide concrete outcomes for
improving UGS. From this background, there is a missing piece of more substantial evidence-based
information for planners and policymakers in Accra to propose policy interventions to ensure a safe,
inclusive and accessible green space. Against this background, this research draws attention to the UGS
2

provision and accessibility in the Accra Metropolitan Area. To this end, the societal relevance of this
research is to enhance understanding of the provision and quality of urban green spaces and the extent
to which they are equally distributed throughout the city. This information may help the Department of
Parks and Gardens, urban planners and policymakers develop fair greening strategies to improve park
accessibility, promote recreation and ultimately eradicate inequalities. This fairness will ultimately
create a healthier environment, leading to a healthier society in Accra.

1.3.2. Academic Relevance
Scientifically, a considerable number of studies, for the past decade, have explored and confirmed the
unevenness in the distribution of and accessibility to green spaces (Ahnn et al., 2020; Anguluri &
Narayanam, 2017; Biernacka et al., 2020; Liu et al., 2021; Rigolon, Browning, et al., 2018; Wolch et
al., 2014; Wu & Kim, 2021; J. Zhang et al., 2021). The increasing attention is given to inequalities to
access to green spaces precipitated by the goal of leveraging the public health and climate-resilient
potential for all. In response, Wolch et al. (2014) proposed a ‘just green enough’ strategy to tackle UGS
inequalities and environmental injustices through collaborations between users, government, urban
planners, and ecologists. Despite the numerous studies, there is asymmetric attention toward the
distance and size of parks in access to UGS. So far, the research by Rigolon, Toker, et al. (2018) is the
closest on the subject of walking path to UGS in literature. They investigated the quality of paths to
parks used by different socio-economic groups (yet ignores the park qualities) and not how that
potentially becomes a cost to accessibility (increased travel time). Their research did not consider park
quality, another vital variable that affects accessibility. More also, the residential density around green
spaces or parks affects accessibility (Jian et al., 2020). Looking at the lack of research that takes into
account all these critical aspects of green space accessibility, a more integrated approach that focuses
on spatial qualities (park attributes, residential density and the quality of paths to parks) is required to
evaluate actual access to UGS in the GS. While Zhang et al. (2021) integrated park qualities (without
weights) into the assessment of access to UGS in the GS, there is a missing piece, which is path quality
to parks. This underestimates the systemic nature of accessibility in reality. The vitality of this
integration is revealed in the following analogy: one may be living close to a park with uninviting spatial
conditions (poor amenities and bad path quality), thereby rendering distance a weak variable in
predicting access to UGS. In contrast, the reality may reflect the opposite side of the argument (Mears
et al., 2019) since geography (both natural and social creations) is a significant barrier to the equitable
distribution of resources in space. Taking good decisions on green space as the first preventive measure
of public health problems would not be successful without a purposeful consideration of the quality of
green spaces and the geographic determinants of accessibility (Ngom et al., 2016).
As highlighted in the academic problem, there is a knowledge gap on how spatial quality affects
accessibility to green spaces in the GS, where socio-environmental problems are acute. Additionally, a
significant body of research takes the quantitative approach to understand the accessibility to UGS or
public parks in the planning literature (with approaches ranging from the container approach to
continuous measures of accessibility). While the spatial quality of parks affects accessibility, urban
planning literature has not succinctly addressed the combinatorial effect of path quality, residential
density and park quality on accessibility to green spaces in the GS where these problems are acute.
Following this premise, the academic relevance of this research is to contribute to research in urban
planning by giving special attention to how the quality of paths that leads users to public parks, park
quality and residential density affect accessibility to public parks through an improved measuring
method of accessibility. This study is important to the planning domain as the research proposes an
improvement in measuring accessibility. Addressing this from the context of Accra will help the field
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of Urban Planning understand the complexity of accessing parks in the GS and eradicating climate
inequality.

1.4. Summary of the Main Problem
This study takes a departure from the empirical and societal problems relatable to the context of Accra
mentioned above. In response, the spatial distribution and provision of all green spaces in Accra, along
with the geographic barriers to accessing public parks, will be diagnosed in the Accra Metropolitan
Area. In doing so, this study thrives on the main objective that seeks to: Integratively analyse
inequalities with access to UGS in the Accra Metropolitan Area. From this, the scientific objective
seeks to understand the extent to which access to UGS is affected by spatial qualities. This is important
because taking a reliable decision about green spaces as a preventive measure of public health issues
would not be comprehensive and accurate if the geography-bound spatial qualities of green spaces are
ignored.

1.5. The organisation of the study
The rest of the paper is organised as follows. The next chapter discusses the theoretical framework for
green space provision and accessibility. Under this section, various concepts and perspectives of green
space accessibility are discussed and how those are shaped by the main theory, right to the city. This
chapter is followed by the methodology, where data collection and analysis methods are succinctly
explained. Following this, the chapter on the results followed, whilst the subsequent chapter discussed
the results in the light of existing literature. The discussion section also shows the limitations of this
study. The final chapter concludes the study that addressed the main research question and offers
recommendations for future research and practice.

4

2. THEORETICAL FRAMEWORK
This chapter, firstly, defines all essential terminologies that were used in the conceptual framework.
This is followed by the explanations of relevant theoretical frameworks for park open space
accessibility, such as Spatial Justice and Right to the City. Finally, the conceptual framework for this
study was explained.

2.1. Definition of Urban Green Space (UGS)
UGS has different connotations depending on the context and purpose of the studies. In Landscape
planning and architecture, authorities often define it as open spaces and forests intentionally left within
a city bounded by built-up and pavements (Chiesura, 2004). In many respects, an essential determinant
of UGS is its ability to deliver certain anthropocentric and biocentric functions to the people (Reháčková
& Pauditsova, 2004). Furthering, Le Texier et al. (2018) stressed that private green spaces, street trees,
tot-lots and informal green spaces can deliver these ecosystem services, although to a limited capacity,
and must therefore be considered UGSs. For this reason, Mwendwa and Giliba (2012), in their research
in Africa, defined UGS as areas covered by vegetation, including urban parks, residential green spaces,
street green spaces and protected green spaces. Given this background, this research adopts three
definitions of UGS based on the ecosystem services they deliver (Nesbitt et al., 2019), the research
objectives and the level of analysis.
The first definition of UGSs in this study considers; ‘all green spaces (tree cover) in the city that dispatch
ecological functions such as climate regulation, air purification and flood prevention (Wu & Kim,
2021); thereby stressing the importance of patches of green spaces, street trees, and informal green
spaces. Secondly, this study considers green spaces as urban open spaces that do not necessarily have
amenities but mere open green spaces of reasonable size, larger enough than trees, which people
casually use due to their closeness to their homes. These are secondary purpose green spaces in areas
such as schools, hospitals or places of social interaction where the main land use is not green space.
The last definition is based mainly on green space's recreational and leisure abilities (Wu & Kim, 2021).
These are areas where green spaces become the primary use of land. Hence, the third definition
considers all spaces purposefully designed with vegetation, blue spaces and amenities to provide
ecological, economic, aesthetic, social and psychological service functions in the urban area,
particularly public parks.

2.2. Determinants of access to UGS
According to Litman (2021, p. 6), accessibility (just access, as he inferred) “is the ease of reaching
goods, services, activities and destinations, which together are called opportunities.” Similar to UGS,
there is not a single definition for accessibility. While it denotes vehicular mobility to transport planners,
land use planners view it as geographic accessibility, as in the distance between two activities (Litman,
2021). The definition of land-use planners alludes mainly to proximity.
The quantity-oriented measures of green space accessibility account for the number of green spaces,
their distribution and green space per person. For instance, Anguluri and Narayanam (2017) showed
the unevenness of UGS distribution with the quantity-oriented measure of green spaces (per capita green
space) and inequality. Some studies that utilise the quantity-oriented measures commence with remote
sensing approaches. Remote sensing analysis and the coupling quantity oriented measures can be useful
for UGS research, typically when the study area is too large. Moreover, it appears as the convenient and
5

best approach to be used in cases of data constraints. The following contemporary studies of UGS
research adopted it (Anguluri & Narayanam, 2017; Cobbinah et al., 2017; Nero, 2017; Wu & Kim,
2021) to arrive at their quantity-oriented outcomes.
Contrary to the wide credit scholars have given the quantity oriented measures, the nuances of UGS
accessibility (distance, amenities and geographic conditions) elude it. Despite the shortcomings, they
are still informative in UGS planning decisions in cities (Jian et al., 2020), especially at the regional
level of green space planning. Therefore it is useful to investigate accessibility to green spaces with
more sophisticated methodologies and quantity-oriented measures as it provides good indications to
kick start UGS planning in cities.
Distance is widely recognised as the most important indicator for access to green spaces. Du et al.
(2020) argued that distance is an essential variable for measuring access to UGS. Given this, several
studies (Du et al., 2020; Liu et al., 2021; Wen et al., 2013; Wu & Kim, 2021) considered accessibility
to UGS from the viewpoint of distance. Distance is sensitive to urban residents’ access to green space
and has been a focal parameter for several UGS accessibility measures. Thus, the longer the travel
distance/time, the lesser one is incentivised to visit a park. As Jansson et al. (2020) emphasised,
proximity has been a paramount aspect of accessibility. This is tied to the rationality that people mainly
experience green space close to their homes, workplaces, and the paths they use in their everyday lives.
Thus, people hardly ever compensate for the unavailability of green space in their neighbourhoods by
visiting remote parks, except for a few contexts where this web of proximity and green visit of green
spaces is broken (Schindler et al., 2022).
Nevertheless, some empirical studies have contested this argument in the context of some developing
countries (Abankwa & Quaofio, 2020; Wu & Kim, 2021; Xiao et al., 2017). Within the discussion
surrounding the importance of distance, Schindler et al. (2022) prove that the linear connection between
distance and accessibility to green spaces is rather complex and confounded by socioeconomic factors
such as age and education in advanced countries. However, no research has established whether the
trend is also confounded by socioeconomic in developing cities. Nevertheless, it is quite known in the
literature that urbanites in GS/developing cities tend to tolerate walking longer distances. This is not a
wilful choice but a result of conditioning due to the scarcity of parks and green spaces (Wu & Kim,
2021). Stemming from the preceding arguments on distance, it is still justifiable to esteem distance as
the main determinant of access to green space in developing cities.
Having established the need to account for distance in green space accessibility research, distance or
travel alone is an insufficient measure of accessibility. This is due to the equally important place park
quality occupies when determining people’s access to UGS, especially in settings where the affluent
may be marginalised (Jarvis et al., 2020). Jansson et al. (2020) emphasised that quality and accessibility
are highly intertwined concepts which dictate the frequency of urban open space use. A highly
accessible open space with less quality deprives visitors of the ideal recreational environment that
stimulates health and wellbeing. According to Jansson et al. (2020), the term ‘quality’ does not have a
universal meaning. Some of these differences are widely evident in urban open space literature. Citing
some instances from literature, Fors et al. (2018) referred to it as accessibility, maintenance, nature and
facilities, while Bell et al. (2003) meant the social, experimental, ecological and functional dimensions
of the user’s interpretation of quality. From the forgoing, Bell et al. (2003) based their definition on
users’ preferences. Parks must be fitted with suitable amenities (quality) to keep people more physically
active (Kaczynski et al., 2014). Bell et al. (2003) stressed the importance of consulting users of the UGS
to achieve the ‘just green enough’ strategy proposed by Wolch et al. (2014). This points to the nonsubstitutability of users’ preferences in the definition of quality green spaces. It also raises awareness
of contextualising green space quality assessments since preferences differ per culture, environmental
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conditions and demographic dynamics. Hence, quality in this research points to the amenities within
urban green spaces as perceived by users of green space in the study area.
Zhang et al. (2021) attempted to address the missing piece (park qualities) in the accessibility
measurement. They argued that evaluating accessibility should include the qualities of the park and the
characteristics of the source of demand and distance. Zhang et al. (2021) considered park qualities in
their UGS accessibility measurement. However, they failed to weigh variables that make up park
qualities based on their relative importance among park users within their study setting. They argued
that this gap could be addressed by consulting experts and scholars from multiple disciplines (J. Zhang
et al., 2021).
As highlighted in the preceding paragraph, assessing the qualities of green spaces could be more
reflective of the reality when weighting is considered. This can be developed from the preferences of
people who visit green spaces are assigned. In this light, Biernacka et al. (2020) recommended that
future park studies should consider weighing park qualities by considering their relative importance
within a given context. In this respect, Cobbinah et al. (2021) found out that the environmental
consciousness and awareness of ecosystem benefits of residents in Accra, Ghana, will be an asset to
green space provision, assessment and management. Furthermore, Abankwa and Quaofio (2020)
investigated factors that affect people’s perceptions of using green spaces. The work of these authorities
has shown the importance of users’ perception and how it can be useful to set the stage for user-defined
weights in park quality assessment. However, research on UGS accessibility has not tapped into this
potential.

2.3. On the mobility to Green Space
Besides the qualities of parks, there is no doubt that roadway conditions affect access to green spaces.
Wang et al. (2015) argued that streets close to UGS might not be convenient for cyclists and pedestrians,
thereby becoming a barrier to accessibility. In line with this, Jian et al. (2020) also showed that
walkability, which to some extent reflects path conditions, directly or indirectly affects access to parks.
In light of that, Rigolon et al. (2018) strongly recommended future research to consider the barriers (by
which they also meant the quality of paths to parks) to park use (Dills et al., 2012; Grow et al., 2008;
Kaczynski et al., 2014). This meant that park qualities must be prioritised in measuring access to UGS.
Given this, Rigolon, Toker, et al. (2018) investigated the quality of paths to neighbourhood parks in
Los Angeles among income groups. Their studies aimed to understand the dynamics of quality/safe
paths to neighbourhood parks within different income groups. Although their research has been vital to
the UGS accessibility research, the extent to which the safety of streets impedes residents’ access to
parks was not considered. Certainly, the GS, including Accra, is challenged with many environmental,
social, and, better still, planning problems (Cobbinah et al., 2017). These acute socioenvironmental
problems are precursors to poor infrastructure and untidy spaces, which can also affect parks. However,
the context has not received any attention regarding the quality of paths altogether with the conditions
(safety, amenities and others) within parks as far as the researcher’s knowledge is concerned. It must
be emphasised that geographic accessibility, which accounts for land cover, road types, and the slope,
has received lots of attention in accessibility to health facilities in health geography research. Despite
the fact that green spaces also provide health benefits, green space researchers, largely precipitated by
the health benefits, have not given it the deserved consideration. This gap necessitates an investigation
of the quality of the path to UGS.
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2.3.1. Walkability to UGS
From the perspective of accessibility to parks, diverse modes of transport are utilised by urban residents.
Nevertheless, active transport, including walking, has been a recommendable mode of travel to parks
since they promote public health. For public health, Blanck et al. (2012) and Grow et al. (2008) observed
that walking to parks provides park users opportunities for physical activity and the ecosystem benefits
people derive from parks themselves. Likewise, Rigolon et al. (2018) argued that the walkability of
streets around parks is crucial for public health and even environmental justice. In addition, walking is
seen as a sustainable transport option for modern cities bedevilled by carbon-laden mobility choices. In
this respect, Baobeid et al. (2021) suggested that adopting walking in urban solutions helps cities swerve
conceptual and practical tensions between personal interests borne out of the preference to use or own
cars and the urgency to alleviate unsustainable consumption from the mobility sector. Stemming from
the above, it is helpful to prioritise walking as a mode of transport for access to parks in rapidly
urbanising cities. This is because it contributes immensely to the sustainable transition of cities.

2.3.2. Quality of Walking Paths to UGS
Despite the strong preference for walking in the milieu of park accessibility, it is still a complex human
behaviour mediated by individual, cultural and environmental factors. To conceptualise such complex
behaviour in leisure and physical activity research, socio-ecological frameworks have been widely
utilised (Rigolon, Toker, et al., 2018; Sallis et al., 2008). They distinguish the levels of factors that
affect human behaviour, including the walk to UGS. It must be stressed that the environmental factors
that influence walking behaviour have received lots of attention since changes can easily be effected
from that end as compared to the individual and cultural factors that are highly dynamic due to varying
individual/cultural preferences (Rigolon, Toker, et al., 2018). A classic example of its application is the
Ecological model of physical activity, which conceptualises the key factors that affect people’s decision
to walk to a park (Rigolon et al., 2018; Sallis, Owen, & Fisher, 2008).
Giles-Corti and Donovan (2002) showed that the physical environment is a factor affecting walking to
a park. Thus, the physical environment can pose a barrier or an opportunity to park accessibility. In the
realm of the physical environment, Giles-Corti et al. (2005), Van Herzele and Wiedemann (2003), Du
et al. (2020), and Liu et al. (2021) agree that distance is the major influencing factor in the physical
environment affecting the utilisation of UGS. Besides this, some scholarship on walkability to parks
has established that the availability of sidewalks (Hoehner et al., 2005), land use types (Frank et al.,
2005; Lee & Moudon, 2006) and residential density (Frank et al., 2005; Saelens et al., 2003) also
influences the walking behaviour. In other words, not having sidewalks can either prolong or discourage
walking to a park. Likewise, walking in crowded commercial areas can compromise walking speed and
result in prolonged travel time regardless of a destination within a tolerable walking distance. These
circumstances condition people to travel inconveniently to UGS, thereby diminishing the utilisation rate
of green space, which is meant to provide residents in cities with ecosystem benefits. It must be
emphasised that the factors mentioned above fall within the geographic conditions of an area challenges
accessibility (Ngom et al., 2016).
In their research on access to health facilities in Niger, Blanford et al. (2012) also showed that the
geography of an area is influenced by factors such as sidewalks, water bodies, and land use types, which
could diminish one’s interest in utilising a health facility. They reported that such conditions prolonged
the walking time of residents to health facilities. Since the activity of walking to parks also occurs in
space, it is undoubtedly, impeded by the geographic factors. These factors comprised low-quality paths,
land use types and barriers such as water bodies and military bases. By an objective measure, the
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physical environment comprises microscale variables such as the presence of sidewalks (pavements)
and macroscale factors; neighbourhood level characteristics such as land use and residential density
(Rigolon, Toker, et al., 2018). These micro and macroscale factors illustrated are conditions within the
physical environment park users interact with in their everyday lives. According to Rigolon et al.
(2018), these objectively measured conditions can be found on the path of park users. It is noteworthy
that these microscale and macroscale factors might not be pro-walking in settings where there exists
road infrastructure and land-use challenges.
Narrowing the discussion to Accra, the Africa Transport Policy Program – SSATP (2018) reported that
roads in Accra lack good sidewalks for pedestrians except for pedestrian roads within the Central
Business District (CBD). This implies that the conditions of streets are capable of compromising
walking and consequently travel time in Accra. Despite these potential hindrances to walking to parks
in Accra, there has been no attempt to model accessibility to UGS in that light. Accounting for
geographic constraints reflects the reality of accessibility compared to the common measures of
accessibility such as the container approach, buffer or Euclidean distance, which overlooks the
complexities that the physical environment presents (Blanford et al., 2012) to park users in their
everyday lives. Considering that walking is the second-highest mode of transport in Accra, of which
mobility to green spaces or public parks is no exception, it is important to account for geographic
accessibility to green spaces (which includes the quality of walking paths) to enhance the understanding
of accessibility.

2.3.3. Definition of Accessibility to Parks in this study
In this study, parks are seen as the destinations people visit because of their qualities (which deliver
ecosystem services). Since the path quality also influences walking and consequently access to parks,
it must be considered in accessibility analysis. In addition, the residential density (population demand)
around a park also affects accessibility. Thus, the higher the density, the lesser access due to the huge
demand for the park. The combination of park quality, path quality and residential density is called
spatial quality. Typically, the higher the inconvenience created by roadway conditions, the lesser adults
and children consider a destination/park as an opportunity (Kaczynski et al., 2014). It is noteworthy that
walking to a park is a physical activity itself and could be integrated into the benefits of the park (Grow
et al., 2008). The path quality combines with park quality to attract visitors (Grow et al., 2008). Hence,
the attraction factor to a park (opportunities) to guarantee accessibility is the function of park qualities,
path quality and the population demand around a park and not merely the travel distance to a park

2.4. CONCEPTUAL FRAMEWORK
This section explains the theoretical and conceptual background of the thesis; Right to the City and
Physical Justice (from Spatial Justice). Therefore, the conceptual model will take a departure point from
the Right to the city concept and the theory of spatial justice (Physical Justice).

2.5. Conceptualising the Right to the City
The Right to the City is a leading concept and the lens for steering equality and rights (Jabareen, 2014).
Lefebvre (1996) proposed the concept as a reaction to the distortion of people’s rights under the
industrialisation phases of cities which resulted in the deterioration of spaces and exploitation in cities.
Lefebvre argued that the most disturbing problem in cities is the passivity of people affected by urban
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projects. He concluded that the Right to the City is the best approach to solve these urban challenges
(Jabareen, 2014).
Despite creating consciousness about people’s rights in the city, the concept as proposed by Lefebvre
(1996) lacked a framework of applicability. While the blurriness of the concept makes it liable to
misinterpretations, it is a strength since it applies to many topics at the nexus of urban resource use. In
response to this, Jabareen (2014) developed a framework to crystallize the meanings and understandings
behind the concept. This framing also aimed to end the ambiguities surrounding its interpretation and
clarify the use of the Right to the city concept. He argued that, by Right to the City, Lefebvre meant the
Right to; appropriation, participation, centrality, inhabit, habitat, and the right to individualisation in
socialisation. Deducing from Jabareen’s definitions, some of the Right to the city concepts overlap. For
instance, the right to appropriation, participation, and centrality comes under one umbrella as they all
seek to ensure the right to access concrete spaces and represent the city. This combination of concepts
requires precision to operationalise Right to the City. Stemming from the concurrence among the
concepts and the fact that ‘Right to Appropriation’ places more emphasis on people being involved in
the “..use and produce spatial, social and cultural spaces” (Jabareen, 2014, p. 136), Right to the City
in this research is operationalised as Right to Appropriation.

2.5.1. Right to Appropriation
The ‘Right to appropriation’ suggests the possibility of inhabitants to use and exercise their creative
abilities regarding the urban space. Purcell (2003, p. 577) argued that by the Right to appropriation,
Lefebvre is by no means propagating the private ownership or selfish appropriation of public space, but
the Right of inhabitants to:
“full and complete usage of the urban space in their everyday lives” (Lefebvre, 1996,
p. 179).
The Right to appropriation is the right of people to have whatsoever but a good form of occupancy (live
in, use, play, work) in the urban space (Purcell, 2003, p. 578).
Even though the right to appropriate appears as a good indicator for assessing the rights of inhabitants
to the city, it needs reframing to unravel UGS accessibility inequalities before it can resonate well with
the notion that:
“the right to the city has been the leading concept and vision for the
framing…equality…” (Jabareen, 2014, p. 135).
In the domain of UGS, the right to appropriation must be operationalised to support applicability in
space. As a result, this research will borrow the constructs’ Physical Justice’ from the spatial justice
theory (Jian et al., 2020) to aid in framing the Right to the City in UGS/Parks accessibility inequalities.

2.6. Conceptualising the theory of Spatial Justice
Justice reflects how human rights manifest in the everyday life of people, including the use of
environmental resources. Due to the variance of contexts (being it social, geographic, and historical)
(David Harvey as cited in Fainstein, 2014) and study disciplines (Cardoso & Breda-Vázquez, 2007), it
is multi-interpretable; territorial, social and environmental justice.
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One that has gained much attention lately is the concept of Spatial Justice. Scholars from the existing
justice domains – territorial justice, environmental justice, and the urbanisation of injustice either absorb
it or ignore it. Before its conception, discourses on social justice theories acknowledged the inextricable
impact physical space has on social action (Soja, 2010), but the spatial dimension of social action was
under-stressed. Edward Soja (2009), one of the strong proponents of the spatiality of justice, argued
that;
“it is crucial in theory and in practice to emphasise the spatiality of (in)justice not just
in the city but at all geographical scales, from the local to the global” (Soja, 2009, p.
1).
Soja (2009) advocated for spatial justice for some reasons. Two of which were striking and therefore
inspired the choice of spatial justice theory for this research. Firstly, Soja argued that all sorts of interests
could be significantly advanced by adopting a critical spatial perspective. Secondly, he espoused that
thinking about justice from a spatial perspective can provide crucial new ideas to help us attain better
fairness and democracy. Correspondingly, the latter reason shows that ensuring equality with access to
resources in space inevitably moves in tandem with spatial justice thinking. Stemming from this
argument, it is not an overstatement to say that spatial justice is intentional and emphasises the
geographical aspects of justice or injustice. Hence, Soja defined spatial justice as
“fair and equitable distribution in space of socially valued resources and opportunities
to use them” (Soja, 2009, p. 2).
According to Soja (2010), this notion of justice is not a substitute for other types of justice but rather
offers a critical lens to analyse the rest. It is, therefore, vital that all concerns of justices being
environmental, territorial and social be approached from the spatiality of things. This theory is suitable
for urban green space accessibility analysis because it provides a critical perspective on the (in)justice
of (spatial) resource provision in cities and the preconditions that are tied to their use that may pose as
a hindrance or an opportunity. On the aspect of the spatial provision of green spaces, its application has
been demonstrated by Jian et al. (2020) in their research on public open spaces.
Although Soja's (2010) work demonstrates a critical viewpoint of justice, it makes no concrete outline
of how it can be applied to different justice phenomena and issues in the city, making it sketchy and
abstract in a practical sense, especially with its application to UGS. Jian et al. (2020) built on Soja's
(2010) conceptualisation of spatial justice for application by reconceptualising the theory in a
framework for their work on spatial justice in public green space planning. The reconceptualization of
Spatial Justice by Jian et al. (2020) into a framework was an indirect response to the need to integrate
the physical environment and Rights of people into the City (which is what spatial justice seeks to do)
as proposed in the literature (Jabareen, 2014; Lefebvre, 1996; Rigolon, 2016). They argued that a
framework for realising spatial justice is the first step to this integration. After careful examination of
research reports on the injustices within Public Open Spaces (POS) and the spatial justice theory, Jian
et al. (2020) proposed a tripartite framework for the realisation of spatial justice regarding Public Open
Spaces (including UGS) comprising three aspects namely; physical justice, urbanisation of social justice
and the Right to the City (See Figure 1).
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Figure 1: The theory of Spatial Justice
Source: Jian et al. (2020)

2.6.1. Physical Justice
Physical justice examines the distribution and accessibility of Public Open parks (Jian et al., 2020). It
has been at the centre of much research on the uneven distribution and inequitable access to UGS (Jian
et al., 2020; Rigolon, Browning, et al., 2018). The ideals of physical justice are equitable distribution
regarding the quantity, quality, and accessibility of POS to inhabitants. Quantity, quality and proximity
(accessibility) have emerged as the key thematic areas of UGS research (Rigolon, Browning, et al.,
2018).
Physical justice is usually measured through quantity-oriented measures such as per capita green space
(usually all UGS including informal or patches) or simply the number of parks at a location. It also
refers to spatial accessibility, that is, the distance of the population from the park/UGS – this kind of
accessibility excludes street trees and informal green space but considers protected areas and parks.
Although the per capita green space is a fundamental indicator of equity – how much green space is
available to a person, they fail to reveal the potential inequalities with access to them (J. Zhang et al.,
2021). It is also difficult to tell whether people have access to high or low-quality green space. Basing
urban planning decisions on this measure alone can deepen ‘park poverty1’ in some neighbourhoods
(Macedo & Haddad, 2016) when the population demand is high.
Even though per capita green space indicates equitability of green space per person, Weiss et al. (2011)
argued that the availability of parks with unsatisfactory quality in a neighbourhood might discredit it.
For this reason, physical justice considers the Spatial quality of parks – the quality of parks, that is, their
ability to attract people (Biernacka et al., 2020). Not only does spatial quality connote the micro design
of parks (Chen et al., 2016), but the construct also absorbs the surrounding conditions; the quality of
streets surrounding a park could potentially deprive people of the benefits. Therefore, the surrounding
conditions include sufficient density around a park – population demand of a particular park (Jian et al.,
2020) and the infrastructural support for mobility to parks, such as the availability of sidewalks. By
considering the spatial quality of parks, landscape constraints are crucial as they may detour movements
1

It is a situation where people are deprived from park use due to the path-dependent ideology that
living within walking catchment automatically means access.
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or cost more time/effort to reach a park. Therefore, physical justice integrates the quantity-oriented
measure of UGS, the spatial accessibility, and the spatial qualities of parks to inform planning decisions
on whether the amenities and geography give spatial advantage to the residents to access parks
UGS/park.

2.7. Conceptualising green space accessibility
This conceptual framework was developed to understand how UGS gives people rights to the city.
Therefore, Right to the City was chosen as the highest construct, mainly because Lefebvre meant more
than just participation in his concept of the Right to the City, and it is the best way of visualising equality
and the right of people to urban resources (Jabareen, 2014). It is crucial to look at accessibility to UGS
through an integrative lens to adequately investigate ‘the rights’ inhabitants possess regarding UGS,
which this research seeks to do. The integration for the best possible visualisation of unequal access
should be flexible to fit into the uniqueness of a setting because UGS provision manifests differently to
a certain extent in different contexts (Rigolon, Browning, et al., 2018).
This research adopted the Right to the City (Jabareen, 2014) and physical justice – from the spatial
justice framework (Jian et al., 2020). These two main constructs helped the study to take a critical
perspective on analysing injustices which manifest in access to UGS in cities. Spatial Justice is relevant
in this research because it offers a critical lens to, for instance, analyse the spatial qualities of UGS by
considering inhabitants’ preferences. This is because the theory of spatial justice stresses that space is
socially produced and can therefore be socially changed (Soja, 2009). This resonates with the notion
that public spaces are a social creation. Based on the diversity of contexts stated at the end of the
preceding paragraph, the urbanisation of social justice construct from the spatial justice theory is not
adopted in the conceptual framework of this research. The purposeful exclusion of the urbanisation of
social justice is because it falls outside of the scope of this research. The focus of this research on how
path quality affects access to green space makes the ‘urbanisation of social justice’ assessment less
significant in visualising the potential inaccessibility of urbanites to UGS. In this case, the spatial quality
concept (park quality and path quality) under physical justice is the most critical issue regarding UGS
accessibility.
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2.7.1. Explanation of Framework

Figure 2: Conceptual framework of UGS accessibility adopted from physical justice (Jian et al., 2020)
and right to the city (Jabareen, 2014).
Source: Author’s construct, 2021

In this research, urban green space provision is investigated from three levels due to the importance (the
diverse benefit and their strength in tackling planning issues) of each level of green space planning. The
broadest level of UGS is the OUGS in the metropolitan area. To spread the benefits of green spaces
seamlessly across the city, it is important first to plan green spaces as a network. According to Wheeler
and Rosan (2021), this is best done in the metropolitan region. Therefore, this research first considered
all green spaces in the city. This is also the appropriate way to consider even street trees and small
patches of green spaces, which also provide some ecosystem benefits (Le Texier et al., 2018). This
could also form the basis for building green space networks. The next level of green spaces considered
was PUGS (Public Urban Green Space). These PUGS are green areas in the city, such as green spaces
on school compounds, around churches, shops, and hospitals. These typologies are selected under this
level of green spaces because it is the most common green space people access almost every day in
Accra, as shown in the report on Mapping Parks and Public Spaces in Accra (Mmofra Foundation,
2020). The last level of consideration was the public parks due to their recreation attributes and ability
to offer diverse ecosystem benefits. These three UGS formed the basis of understanding the right to the
city as indicated with a line emanating from UGS to Physical Justice.
Since the mere distribution of green spaces is not readily informative about the right to the city, it is
important to understand the distribution from the perspective of use and availability to people. To
understand this, physical justice theory was chosen because justice reflects how people’s rights manifest
regarding the use of environmental resources. As a subconstruct of spatial justice, physical justice is
capable of revealing the fair distribution of spatial resources and the opportunities to use them (Soja,
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2009). For this reason, the theory of physical justice played a mediatory role between UGS and the
Right to the city (as shown in figure 2). Another reason behind the mediatory role of physical justice is
that its indicators can define how fair all the three types of green spaces are distributed. Previous
research has demonstrated that acreage and acreage per capita are useful for measuring the fair
distribution of OUGS and PUGS. Moreover, it is also useful for understanding the opportunities for
people to use public parks. These are shown in the explanations below.
The physical justice indicators are broadly categorised into two: that is quantity-oriented measures and
spatial qualities. Stemming from previous studies, the quantity-oriented measures are often applied to
the metropolitan level of green space analysis. They are acreage (size) and acreage per person is usually
used to ascertain the equitable distribution of green space at the broad level but, most importantly,
because they show whether green spaces are up to standard, health-wise. This is shown by the line
connecting both OUGS and PUGS to the quantity-oriented measures under physical justice. Examples
of studies that used them are Nero (2017) and Wu & Kim (2021). The spatial qualities indicator is,
however, useful for a park scale analysis of accessibility. Spatial qualities are the indicator that steered
the integrated accessibility measure: which is the main knowledge gap that drove the urgency of this
study. The attributes of spatial qualities are the path quality, user-defined park qualities and the
residential density (Jian et al., 2020). In other words, it shows the number of parks, their qualities and
the spatial opportunities available for their use. This is shown in figure 2, with a line connecting public
parks to the spatial qualities.
As indicated in figure 2, the conceptual framework was built with constructs from two main theoretical
frameworks: physical justice (Jian et al., 2020) and the Right to the city. Between the two theories, the
right to the city was chosen as the higher-level construct. Due to the blurriness and variability of its
interpretations, the broad right to the city concept was operationalised as right to appropriation ( an
aspect of the right to the city). Right to appropriation was chosen because its definition is the most
suitable for green space accessibility research. By right to appropriation, this research implied the right
to spatially access (Vîlcea & Șoșea, 2020), a fair share (Jian et al., 2020) and the full use of green spaces
(Lefebvre, 1996). These will be determined by the indicators under physical justice. Precisely, the right
to a fair share of green spaces is depicted by the quantity oriented measures. This applies to the OUGSs
and the PUGS. Contrary to this, the right to spatially access and use green spaces will be revealed
through the spatial quality indicators.
Since context is key in urban green space research, this research considers potential latent factors that
could affect the distribution of green space and the right for people to use green space. In Accra, land
ownership is a big issue that influences land use. For instance, the incessant use of land guards on
disputable lands prevents people could affect the appropriate public open green spaces. Therefore, the
right to appropriate a space could be hindered if the use of land is disputable. In the case of parks, the
actions of park managers deter people from using them. In Accra, Arku et al. (2016) found that this is
a practice in some public parks and, therefore, can suppress the right of people to use parks. Therefore,
ownership and management could play a moderating role in the distribution and appropriation of green
space, as shown in figure 2 with the dotted (yet to be established) lines. It must be accentuated that the
dotted and continuous lines within figure 2 would be tested to see if they exist in the relationship
between UGS provision and accessibility.
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3. RESEARCH OBJECTIVES AND QUESTIONS
This chapter introduces the overall research objective, the sub-objectives, and the rationale that guided
their conceptualisation to reach the overall aim. Following this, the chapter ends with the overall
research question and the sub-research questions that helped the study answer the general research
question.

3.1. Research Objectives
The purpose of this study is ‘To integratively analyse inequalities in access to UGS in the Accra
Metropolitan Area.’ By integral assessment, this research aims to explore inhabitants’ access to UGS
by considering the spatial qualities of UGS (park qualities, quality of the paths and residential density),
which is a missing piece in the current body of research on UGS accessibility. Thus the overall academic
objective is to find how considering spatial qualities of green space affect accessibility, which is a
missing piece in the current body of research on UGS accessibility. This is vital to improving UGS
provision and resolving accessibility inequalities in the AMA, which is critical to people’s right to use
and contribute to the production of spaces (social, spatial, and cultural) (Jabareen, 2014) and their just
distribution (Rigolon et al., 2019) in urbanising cities such as Accra.
This broad objective would be achieved through the following sub-objectives:
1. Investigate the spatial distribution of UGS in relation to the residential densities in the Accra
Metropolitan Area.
This objective intended to perform a city-wide and district-based level analysis of UGS. The
city-wide level of analysis is vital in this research because it captures informal UGS which are
closer to residential locations (street trees and private green spaces at people’s residences, that
has been considered in the first definition of UGS), which also support biodiversity and perform
to some extent a substitutive recreational role for people at places where there are no public
green spaces (Le Texier et al., 2018). Wheeler & Rosan (2021) supported the metropolitan scale
level analysis of UGS with their argument that it provides a good foundation for planning for
regional green space network, and for that matter, it is the foremost step in regreening cities
equitably. This provides useful insight for city planners to consider where gross deprivation of
green spaces exists. Considering the paucity of green space inequality research in Accra, it is
essential to begin the diagnosis of inequalities in green space from this level. From the
burgeoning, it is therefore inevitable to consider the overall provision of green space at the level
of the AMA region.
2. Assess the qualities of Public Parks in the Accra Metropolitan Area.
Even though living within zones with enough acreage of green space/close to a green space
fosters physical activity and amplifies the health benefits of green space, having good park
amenities might provide additional advantages (Rigolon, 2016). By doing so, park qualities
have to be assessed from both ‘perception of potential park users’ and park auditing and not
either one or the other. Contrary to the independent approaches to park investigation, this subobjective aimed to assess the qualities of public parks in the Accra Metropolitan Area based on
both perception and park auditing. This combinatorial approach makes park qualities which
reflect the preference of potential users. Furthermore, basing UGS planning decisions solely on
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purely vegetation based criteria, as is the case of the first objective, will overestimate
accessibility to UGS (Le Texier et al., 2018).
3.

Determine how the spatial qualities of the Accra Metropolitan Area affect access to Public
Parks.
Access to parks is indisputably affected by spatial qualities. These spatial qualities comprise
park qualities (amenities) and the surroundings. These include the geographic conditions of
walking such as sidewalks, geographic features (Ngom et al., 2016) such as water, spatial
organisation – land use and population density surrounding parks. The combination of these
factors not only increases walking time but ultimately affects walking behaviour. From this
background, it is essential to compute accessibility to parks based on the park amenities,
distance and surrounding conditions, which are all central to the physical justice of public open
spaces. This, therefore, drives the objective to determine accessibility to public parks with
spatial qualities.

4. To analyse the extent to which the integration of spatial qualities into park accessibility provides
a comprehensive understanding of green space accessibility.
This objective aims to provide a reflexive account of how the integration of spatial qualities
supports understanding UGS accessibility. This is to inform the body of UGS accessibility
literature on the extent to which the measure could be or not useful to UGS accessibility
analysis. This will primarily be a synthesis of the outcomes of the second and third research
objectives.

3.2. Research Questions
The main research question is ‘How fair is access to UGS in the Accra Metropolitan Area?’ The research
question will be attempted based on the following sub research questions:
1. What is the spatial distribution of UGS and its relationship with residential densities in the
Accra Metropolitan Area?
•
•

To map UGS and population density in the Accra Metropolitan Area.
Generate a spatial distribution map of UGS in Accra in relation to people’s residential
density. This objective will also provide information on the UGS per capita in the Accra
Metropolitan Area and the degree of inequality at the city scale.

2. What is the quality of public parks in the Accra Metropolitan Area?
•
•
•
3.

Provide a general understanding of park qualities in Accra
Produce a spatial analytical map depicting the spatial qualities of public parks in Accra.
Investigate whether the amenities of a park meet the recreational needs of visitors.

How does accounting for spatial qualities affect accessibility to public parks in the Accra
Metropolitan Area?
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•
•
•

Conduct analysis of the accessibility to the public parks with the addition of the path
quality.
Compare path-quality based accessibility with cost distance
Generate a map of accessibility to the Public Parks in the Accra Metropolitan Area on
a detailed neighbourhood scale.

4. To what extent does the analysis of the spatial qualities provide a comprehensive
understanding of green space accessibility?
• This question generally reflects the importance of accounting for spatial qualities in
accessibility to parks within the overarching body of research on UGS.
The methodological steps followed to answer these questions are explained in the proceeding chapter.
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4. METHODOLOGY
This section commences with the Study design, Case description and rationale behind the spatial
definition. This is followed by data collection methods, analytical processes, and the rationale behind
selected methods per all sub-research questions asked in the preceding chapter. Next to that, the study’s
societal and academic relevance are discussed. This chapter closes with a statement on ethical
considerations.

4.1. Study Design
This research was guided by a case study design because it provides the right frame for understanding
precise real-world phenomena through in-depth, concrete, and contextual analysis (Flyvbjerg, 2006).
Given the contextual variations concerning UGS provision, the case study design is deemed appropriate
to unravel the underlying factors of UGS provision. This warrants a detailed contextual analysis of UGS
(parks), which this study seeks. Generally, UGS studies have not received much attention in Accra; this
means there is still so much to be known about it. Looking at the limited information about UGS in
Accra, adopting the case study design is necessary since it is suitable for investigating a phenomenon
that has attracted limited investigation (Elbardan & Kholeif , 2017). More also, Stake (1994) celebrated
the fact that it is appropriate for a “specific, unique, bounded system” (Stake, 1994, p. 237). Given this,
the historical, political, physical, and economic underpinnings of UGS provision in Accra, as proven in
the societal problem section (ibid, p. 2), also make it helpful for this study.
A case study design gives room to apply multiple data gathering methods. This strengthens the validity
of the information generated in the study (Anastas, 1999). Moreover, the flexible choice of data
collection and analysis methods within Case study design makes it more appropriate to apply it to this
study. This is because data collection and analysis dwelt on different approaches, ranging from (spatial
data collection and analysis, fieldwork observations, and interviews. Lastly, Case Study is a suitable
study design because it provides the right frame to contextualise variables for measuring park qualities
to suit a typical African Metropolitan City like Accra.

4.2. Case Description: Accra Metropolitan Area
This research focuses on the Accra Metropolitan Area. As Africa’s largest millennium city, Accra has
been the pivot of industries and multinational companies contributing to the large spatial expansion
(MCI, 2012). Even though a recent delineation of the Accra Metropolitan Area has caused a massive
shrinkage into three districts, this research refrains from using the current administrative boundaries for
the following reasons. Firstly, using the old administrative boundaries makes this research’s outcome
comparable to previous studies in Accra. Secondly, Wheeler and Rosan (2021) assert that regreening
cities typically starts with developing regional green space networks suitable from a metropolitan
outlook. This green space network means that green space overlaps the boundaries of individual cities
(districts). Hence, green spaces within the current administrative conceptualisation might have linkages
with other areas in the city, albeit within the larger metropolitan area. Lastly, the historical antecedents
within some districts which used to be part of the previous AMA boundaries also warrant studies of
metropolitan outlook. This helps connect findings to history. Regarded as Ghana’s most urbanised
metropolitan region, the AMA covers 138 km2 and is home to 2,052,341 (Ghana Statistical Service
[GSS], 2019). AMA is perched between latitudes 5o40’N, 5o31’N, and 0o17’W, 0o8’W (Figure 3). The
vegetation characteristics comprise shrubs, grassland, and coastal lands but the dense cluster of trees
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and shrubs with an average height of 5 meters dominates the region (GSS, 2013). This diversity in
vegetation points to the various ecosystem services they provide in Accra (Puplampu & Boafo, 2021).
The AMA is a conurbation, thereby sharing fluid borders with other districts: to the North by Ga West,
the west by Ga south, and La Dadekotopon Municipal to the East. The south shows an exception since
the city lies in the Gulf of Guinea.
The fair provision of Green Space has been a root of Accra city development since the early part of the
post-colonial period witnessed the ‘Accra Plan 1958’. The plan instituted by the Nkrumah2-led
government sought to ensure the fair provision of green spaces. This was a reaction to the unfair green
space provision orchestrated to meet the needs of the colonial government (Government of Ghana,
1958). In this plan, there was, for instance, a proposal for the realisation of major open spaces in the
coastal belt of Accra (Arku et al., 2016). Unfortunately, this proposal has not come to fruition due to
land management friction. The state institutions officially govern the AMA; these institutions
encapsulate the Accra Metropolitan Assembly and the Greater Accra Regional Coordinating Council.
Nonetheless, the land management in Accra, like many other cities in Sub-Saharan Africa, is not solely
the responsibility of state institutions but under the dual land ownership system (Mintah et al., 2021).
Under this system, a majority (80%) are under customary ownership3 , with a limited share (20%) under
the hegemony of the state and private ownership (Bugri, 2013). This duality of land ownership is
confirmed as the primary culprit for excessive non-adherence to land use planning decisions. Evidence
from Arku et al. (2016) problematises the land tenure system in Accra because it fuels the nonadherence to planning decisions that do not spare the provision of UGS.

2

First President of Ghana
Customary ownership refers to a system of land ownership that existed under pre-colonial
traditional authority system which considered the chiefs or heads of family as custodians to lands.
3
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Figure 3: Administrative boundaries of the Accra Metropolitan Area
Source: Adopted construct from the Ghana Statistical Service, October 2021
In Accra, the dominant mode of transport is trotro4 (75%). The second is walking with a smaller share
(13%) whilst the remaining goes to private cars (Ministry of Roads and Highways, Ministry of
Transport & Ghana Statistical Service, 2012). It must be stated that poor road conditions and heavy
congestion hugely affect mobility to places. Thus, statistics at the level of Greater Accra show that half
of the people consider bad roads as a predicament in accessing their workplace. At the same time, a
quarter sees heavy congestion as the main barrier (Picarelli et al., 2017).

4.3. Research Methods
This research adopted a quantitative and qualitative approach (mixed-method approach) for collecting
and analysing data based on the sub-research questions developed. A systematic literature review was
performed to map out indicators that affect people’s perception of quality green space in the AMA. The
quantitative spectrum of this research included a data transformation to generate weight assignment
from a previous study in Accra that explored factors that attract urbanites in Accra to UGSs. This formed
a basis for which factors to account for auditing public park qualities. The quantitative approach also
included spatial analysis to investigate the physical/geographic accessibility to public parks in Accra.
Qualitatively, this research adopted a semi-structured interview to help deepen the understanding of the
spatial qualities of parks from the perspective of professionals. Provision of and access to UGS is not
just an issue of a technical fix but also highly embedded in society. This points to the complexity of
UGS provision and accessibility issues. From this premise, the mixed-method approach was preferred
due to its ability to effectively explain complex behaviour embedded in a multifunctional social reality
4

Trotro is an informal shared mini-buses whose operation dominates the public transport sector of Ghana.
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(Teye, 2012). Thus, mixed-method was chosen because it affords a broader understanding of the
problem and provides more robust opportunities for policy formulation in dealing with complex social
problems. Last but not least, it provides a good frame for the complementarity, convergence and
corroboration of results from the different methods (spatial analysis, questionnaires and interviews).

4.4. Data Collection Methods and Analysis
This subsection discusses the methods for data collection and the respective analysis performed in the
order of the sub-research questions.

4.4.1. What is the spatial distribution of UGS and its relationship with residential densities in
the Accra Metropolitan Area?
The spatial distribution of green spaces was assessed through remote sensing techniques, while density
was extracted from a raster population density map of Ghana. Subsequently, the green space per capita
for both OUGS and PUGS was calculated. UGS, PUGS and the population data were used to calculate
the inequality analyses. Finally, the container approach (network-based buffer) to green space
accessibility was used to ascertain access to PUGS in the AMA.

4.4.1.1. Data Acquisition
The process began with the spatial definition of the AMA. For this question, the spatial definition was
adopted from the (GSS, 2013, see figure 3), with the districts as the unit of analysis. The rationale
behind this spatial definition was to make the outcome of this study directly relevant to the planning
authorities, which are based at the district levels. Very high-resolution satellite imagery – Planet Data
at 3 meters resolution (see figure 4) was downloaded with Google Earth Engine with some search
parameters. These were: Tropical Africa; the acquisition period of June 2021 was chosen because June
is a growing vegetation season in Ghana. Since Planet satellite imagery is pre-processed data (level 3),
noise and cloud correction were not needed. The Planet Satellite imagery was chosen for this study
because it is the only open-source imagery with such a high-resolution image, according to the
researcher’s knowledge. In light of high-resolution data, Boyle et al. (2014) demonstrated that highresolution images support more precise land cover classifications and pattern analysis. This
significantly improves land cover detection and measurement of land cover change for conservation
purposes.
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Figure 4: Planet satellite imagery of AMA at 3 M resolution.
Source: Author’s construct
For population, the 30-meter resolution population density by Facebook Connectivity Lab and Center
for International Earth Science Information Network – CIESIN – Columbia University (2016) for the
year 2020 were used. The population 2020 was intentionally selected since it is the closest to the
observation year of planet data used. It is prepared from the residential density of Accra (through social
media use) and the UN population census projection of Ghana (Details of the metadata can be found at:
https://data.humdata.org/dataset/highresolutionpopulationdensitymaps-gha). The residential density of
the Accra Metropolitan Area is shown in figure 5 below:
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Figure 5: Spatial distribution of population per 30 m within the Accra Metropolitan Area
Source: Author’s construct (generated from HDX data)

4.4.1.2. NDVI Calculation
An NDVI analysis was performed on the planet data with Google Earth Engine. This was done with the
formulae,
𝑁𝐼𝑅−𝑅𝐸𝐷

𝑁𝐷𝑉𝐼 = 𝑁𝐼𝑅+𝑅𝐸𝐷

(1)

Where NIR – reflectance in the near-infrared spectrum and RED – reflection in the red range of the
spectrum.
All typologies of green space, which suit the primary definition of green space in this research, were
captured. To date, scholarship on NDVI is inconclusive about a uniform threshold value. In other words,
there is nothing of the sort of ‘one size fits all’ threshold. Given this, different studies justify their
threshold based on their accuracy assessment. For example, while Hashim et al. (2019) proved that an
NDVI threshold of 0.2 accurately detects vegetation with a high-resolution image, Van de Voorde
(2017) chose a threshold of 0.275 based on their accuracy assessment. The following thresholds did not
show inaccurate vegetation classification when applied in this study. After visual accuracy assessments
of several thresholds, the threshold in this study was set at 0.25 since it was the most accurate. Following
the study of Nesbitt et al. (2019) and Wu and Kim (2021), the virtual ground-truthing approach was
adopted to verify the accuracy of the NDVI classification. One hundred and twenty (120) reference
points were randomly sampled from the NDVI image and further compared with a High-Resolution
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Google Satellite imagery with an ingestion period of May 2021. Since the NDVI date is June 2021, the
closest available Google Earth Satellite imagery was selected (May 2021). Classes (vegetation or nonvegetation) were assigned to each of these points. The choice of 120 (66 vegetation and 54 nonvegetation) reference points corresponds to the absolute minimum of 50 samples per each class
recommendation (Story and Congalton, 1986; as cited in Congalton, 2001). They argued that only at
such a minimum sample size can the results of an error matrix be trusted. Therefore, an accuracy
assessment and the kappa statistic were calculated to validate the accuracy of the classification (see
appendix 1).

4.4.1.3. Public Urban Green Space (PUGS)
From the spatial distribution map of UGS, urban open spaces (isolated or remnant undeveloped green
spaces and continuous patches of green spaces) that do not have restricted access in Accra were
generated. The selection of PUGSs included green spaces on school compounds, around churches,
shops, and hospitals. This selection was guided by Mmofra Foundation's (2020) report on mapped parks
and public open spaces in Accra. However, only green spaces of 2 hectares or more were given
consideration. This selection was made based on Coombes et al. (2010) findings. They argued that only
2 hectares or more green spaces would give the optimal benefits.

4.4.1.4. City-wide and District-based UGS and PUGS analysis
UGS per capita was calculated from total green space to assess if the available green space at the city
and district levels complies with the 9 m2 UGS per capita recommended by the World Health
Organisation – WHO (2016). This was also performed at the district level. The districts were chosen
mainly because it is the lowest administrative division of Ghana. Another reason is that the planning
agencies are based in all districts. This will make the findings of this study directly useful to them.
Therefore, the shapefile of all UGS was intersected with the shapefile of AMA to determine UGS per
capita (units of UGS area were converted to m2). With the outputs of UGS and PUGS, equation (2) was
used to calculate UGS and PUGS per capita:
𝐺

𝐺𝑟𝑒𝑒𝑛 𝑆𝑝𝑎𝑐𝑒 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 = ∑𝑛𝑖=1 𝑃𝑖

(2)

; where 𝐺𝑖 is green space per square meter of 𝑖 𝑡ℎ unit, 𝑃𝑖 is the population of 𝑖 𝑡ℎ green space in m2.
This analysis will give a good view of how much square meter UG is accessible to each person.

4.4.1.5. Network-Based accessibility to PUGS
A network-based accessibility analysis was performed with service area function within ESRI ArcGIS
Pro 2.9. By network-based approach, road networks were preferred over the traditional buffer for the
service area since people get to destinations by routes and not as the crow flies. Following this, multiple
service areas were performed to identify the serviceability of green spaces. This is due to the variability
of the standards of the green space threshold. The multiple buffers were chosen to provide a good basis
for comparing the conditions of UGS accessibility to other cities. The first buffer was based on the
walking distance value of 300 m recommended by English Nature as part of their accessible green space
standards (Handley et al., n.d., p. 21). Secondly, safe routes to park standards, of

1
2

a mile/800 m was

adopted as applied in a previous study (Rigolon, Toker, et al., 2018). Previous studies (Wu & Kim,
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2021; Xiao et al., 2017) have observed that urban residents in the GS tolerate walking long distances to
access parks. This is because of the lower park per capita in cities in the GS compared to advanced
countries. Similarly, Abankwa and Quaofio (2020) observed that distance is not a significant factor that
nudges residents in Accra to visit a UGS. This implies that green space users in Accra tend to
compromise on close proximity to visit parks. Given this, another buffer of 1600 m≈1.6 km (Xiao et
al., 2017) was also chosen. An output of the vector layer of all urban parks accessible within 300, 800,
and 1600 m walking distance was exported. The percentage of the population within Accra with access
to UGS (≥ 2 ℎ𝑒𝑐𝑡𝑎𝑟𝑒𝑠) within 300, 800 and 1600 m were determined by intersecting the three walking
distance thresholds with population distribution data.

4.4.1.6. Statistical and Inequality Analysis of UGS and PUGS
To understand the relationship between the per capita green spaces (both UGS and PUGS) and
population density within the districts of AMA, simple linear regression were calculated in Microsoft
Excel. For the regression analysis, the 10 districts within the AMA were the unit of analysis. Thus, the
number of observations for the analyses was 10.
Following this, the Gini index and Lorenz curve metrics were used to assess the degree of inequality in
UGS and PUGS distribution in the AMA. The Gini coefficient is the ratio of the area that lies between
the Lorenz curve and the Line of equality (45 degrees), as represented graphically in figure 6. Hence,
the Gini index measures the amount of deviation from perfect equality. To do this, the cumulative
percentages of UGS and PUGS within each district were calculated and applied with the formulae: 𝐺 =
𝐴
,
(𝐴+𝐵)

where G means Gini Index. The Gini index ranges from 0 to 1, where 0 means perfect equality

and 1 means perfect inequality.

Figure 6: Graphical representation of Gini coefficient by plotting the Lorenz curve.

kokgy
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4.4.2. What is the quality of public parks in the Accra Metropolitan Area?
This section presents the methods used to arrive at the qualities of public parks. To answer this, public
parks fit for the study were identified. This was followed by adopting variables and weight assignment
for the park quality index (PQI). Finally, methods and procedures for questionnaire and interview design
and administration were discussed.

4.4.2.1. Selection of Public Parks
Public parks were identified based on previous studies (Abankwa & Quaofio, 2020; Arku et al., 2016;
Mmofra Foundation, 2020; Town and Country Planning Department, 2001) (see appendix 2). To
confirm the suitability of these parks for the study, an email questionnaire was sent to the Department
of Parks and Gardens and other city park managers/green space activists (Mmofra Foundation). They
were asked to verify the suitability of the public parks identified from previous studies. The
confirmation criteria were: recognisability of the park’s existence, amenities, not entirely brown or bare
fields and non-conservatory in function. Therefore, only five parks (see appendix 3) qualified for
consideration under the abovementioned criteria. After settling on the investigatable parks, each park’s
spatial extent (polygon) was digitised from Google Earth Pro for further spatial analyses.

4.4.2.2. Variables for Park Quality Index
The PQI for this study was built from the work of Abankwa and Quaofio (2020). They investigated the
factors influencing people’s perception of quality and visits to green spaces in Accra. The adoption of
variables from Abankwa and Quaofio (2020) was necessitated by the goal of developing an auditing
tool that reflects the context of Accra (drivers of green space use by inhabitants). This is inspired by
Astell-Burt et al. (2014) and Engelberg et al. (2016). They inferred that findings from green space
studies vary across space. Therefore, contextualizing green space studies is a good approach to carry on
with UGS research. Moreover, Hoffimann et al. (2017) asserted that extrapolating results (transposing
assumptions to other contexts) are impossible in green space research. However, only 15 of their
variables were adopted for this study since some were perception-based and cannot be objectively
measured. Therefore, the park auditing was carried out between January to February 2022 by trained
researcher assistants, mostly on Thursdays to Sundays, due to their availability and limited financial
resource.
It must be emphasised that not all the park qualities were observed on the field. Some (Size of green
space and Green coverage rate) were derived from Google Earth Pro. The combination of field
observation and Google Earth information has been proven viable for park quality assessments (Taylor
et al., 2011). Details of how each variable was scored have been elaborated in Table 1. The initial
observation was followed up by another research to validate the data from the observation. An interrater reliability test was performed following the park audit, and the results are shown in appendix 4.
Some variables (with Asterix (*), as shown in Table 1) were standardised with their relative scores in
all public parks. The standardisation was necessary since they were measured at scales other than binary
which was the case for most variables. Variables were standardised with the formulae below:
Standardisation=

𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 ′𝑋′−𝑀𝑖𝑛
𝑀𝑎𝑥−𝑀𝑖𝑛

(3)

; where X is the value of an indicator; Max and Min is the highest and lowest value of that indicator in other public
parks.
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4.4.2.3. Weight Assignment
Following the standardisation, weights were assigned to the variables. The weights were estimated from
the corresponding mean values of the selected variables, as indicated by respondents of Abankwa and
Quaofio's (2020) survey. From this premise, it was possible to deduce a weight from the mean of each
variable considered:
𝑊𝑖 = 𝑀𝑖

(4)

; Where 𝑊𝑖 is the weighting of a variable; 𝑀𝑖 is the mean of a variable
To generate weighting multipliers with a range 𝑊𝑖 = {𝑊1 , 𝑊2 , 𝑊3 , … , 𝑊𝑚 }, where (0 ≤ 𝑊1 ≤ 1), the
weighting multiplier function was adopted from Osei-Kyei et al. (2017):
𝑊𝑖

𝑊𝑒𝑖𝑔ℎ𝑡 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 = 𝑊

(5)

𝑚𝑎𝑥

Where 𝑊𝑖 is the weight for a variable; 𝑊𝑚𝑎𝑥 means the maximum Weight.
The weight multiplier for each variable, as shown in Table 1, was aligned with the values observed on
the field to develop a PQI that reflects the perception of residents of Accra. The results were used to
determine the PQI of the public parks. The standardisations and weight assignments were performed in
Microsoft Excel. Following this, the visualisation of the PQI was conducted in ArcGIS Pro 2.9.2

Table 1: Variables for measuring Park Quality5
Variables
Size of Green
Space*

Measurement
Park sizes were digitised on
Google
Earth
Pro
and
converted into metric scale.
They were then standardised
along with the size of other
parks on a scale of 0 to 1.

Rationale and Studies that used them
It is one of the leading indicators of
measuring access to parks. A large Park
size is likely to accommodate more
green spaces and people, thereby
increasing recreation.
(Abankwa & Quaofio, 2020)

Green
Coverage
Rate*

All greenery (both trees and
grasses) was digitised. These
were translated into how much
of the park area they cover (in
percentages).
There
were
subsequently standardised with
the score of other parks on a
scale of 0 to 1.

It is regarded as the baseline for
measuring park quality. A park with
little greenery/trees is not viable to
reduce heat stress and provide the
required relaxation. (Abankwa &
Quaofio, 2020; J. Zhang et al., 2021)

Weight

0.057

0.070
Lighting*

Functional light bulbs in a park
were counted and standardised
to compare them on a scale of 0
to 1.

This fosters the use of Parks in the
evenings. This also makes a recreational
centre much safer to use. (Abankwa &
Quaofio, 2020; Biernacka et al., 2020; J.
Zhang et al., 2021)

5

0.071

These variables were developed from factors that attracts people to UGS in Accra based on the
study of Abankwa and Quaofio (2020).
28

Signage

A binary scale indicating the
presence or absence was used,
where 1 and 0 denoted present
or absent, respectively.

Signage helps direct visitors to all
recreational amenities in a park and
pays heed to safety precautions.
(Abankwa & Quaofio, 2020; J. Zhang et
al., 2021)
Boost the convenience of the Park in
instances of ‘nature call’. (Abankwa &
Quaofio, 2020)

Washroom

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absence
or presence, respectively.

Waste bins*

The number of waste bins was
counted and standardised to
audit them on a scale of 0 to 1.

The availability of waste bins
prevents/reduces chances of littering
and the consequent transformation of a
park into a garbage dump, thereby
making a park filthy-free. (Abankwa &
Quaofio, 2020)

Benches

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absence
or presence.

The availability of benches stimulates
relaxation. It also nudges visitors to stay
longer in a park, stimulating
socialisation. (Abankwa & Quaofio,
2020)

Playground

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absent
and present.

The presence of a playground for
children and adults makes parks vibrant
child-friendly spaces. Also, it exposes
kids and adults to the recreational and
health benefits of green space.
(Abankwa & Quaofio, 2020; Biernacka
et al., 2020)

0.065

0.071

0.071

0.071

0.069
Catering
facility

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absence
and presence. Consideration
was also given to only catering
services within 100 meters
straight line around parks. This
was performed with the buffer
tool in ArcGIS Pro.

The presence of catering in or around a
park makes it easier for people to travel
from farther places and even stay longer
in a park since they can get food to eat.
(Abankwa & Quaofio, 2020; J. Zhang et
al., 2021)

0.071
Water
landscape

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absence
and presence, respectively.

Water also reduces heat stress making a
good space for relaxation. (Abankwa &
Quaofio, 2020; J. Zhang et al., 2021)

Maintenance*

All
unmaintained
(seats,
signage, walls, and other
amenities were counted and
standardised to rank each park
on a scale of 0 to 1. Since a

Well maintained parks are of good
quality (zero or no broken chairs,
signage, wall and other amenities).
(Abankwa & Quaofio, 2020; Rigolon et
al., 2019; J. Zhang et al., 2021)

0.066
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0.065

higher value means low quality,
the scale was reversed by
subtracting each score from 1.
No Entrance
Fees*

The amount charged in a park
was standardised to rank the
park on a scale of 0 to 1. The
scale
was
reversed
by
subtracting the standardised
value from 1 since a higher
entrance
fee
affects
accessibility.

The non-affluent may not be able to
access parks regularly due to the charge
of entrance fees. The lower/absence of
entrance fees, the higher the park is
accessible to all walks of life. (Abankwa
& Quaofio, 2020; Biernacka et al.,
2020)

Security

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absence
and presence, respectively.

The availability of strong security
guarantees visitors’ safety and attracts
many people to visit. (Abankwa &
Quaofio, 2020; J. Zhang et al., 2021)

No
Garbage/Litter

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absence
and presence, respectively.

The presence of garbage or litter makes
parks inconvenient to use. (Abankwa &
Quaofio, 2020)

Provision for
Aged/Disabled

A binary scale indicating the
presence or absence was used,
where 0 and 1 denoted absence
and presence, respectively.

Provision for the aged/disabled makes
parks more user-friendly to the
vulnerable persons in the society,
thereby making them convenient and
accessible and reducing inequality.
(Abankwa & Quaofio, 2020)

0.058

0.067

0.065

0.063

4.4.2.4. Questionnaire design and data collection
A questionnaire comprising a single choice, multiple-choice, 5-point Likert scale and open-ended
questions were administered to park users. By park users, the study referred to staying, walkthrough,
and living in the vicinity (when parks are barely used). These questionnaires were mainly designed
using KoBo Toolbox6 to explore people’s experience in parks: ‘satisfaction with amenities’ and
‘whether it is only the amenities that influence their choice of the park’ were asked. Additional questions
such as; the mode of transport to parks, frequency of visits and improvements people prefer in parks
were asked. The goal was to ascertain a form of indicative information to corroborate the park quality
assessment findings by giving a deeper understanding of park qualities through users’ experiences of
6

https://www.kobotoolbox.org/
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public parks. The questionnaires were administered by the research assistants who audited the parks.
The questionnaire administration occurred in the space of 9 days within 3 weeks. They were
administered on weekends and on a public holiday (6 March) since that is when most people in Accra
visit green spaces (Abankwa & Quaofio, 2020). Due to the indicative purpose of the survey, the
researcher did not follow the rule of a representative sample. Hence, 34 responses were received via a
random sampling technique, considering the time available for the completion of the thesis. The
KoBoToolbox link to the questionnaires was sent to only people who consented to participate in the
survey. For people who found it challenging to use the link, printed samples of the questionnaire were
given to them and transferred to the online system later on. The questionnaires can be found in appendix
5. The responses were descriptively analysed using IBM SPSS Statistics 26. The mean, median and
standard deviations were calculated for questions on the park qualities. Moreover, a cross-tabulation
was performed among certain items on the questionnaire.

4.4.2.5. Interview guide design and data collection
These quantitative (spatial and non-spatial) approach was complemented with four (5) semi-structured
interviews. The aim was to broadly understand the quality (including the provision) of public parks in
Accra and the reasons behind the current provision of UGS (park green space). The interviewees were
purposively sampled based on their understanding of the trend of UGS provision and active
participation in UGS initiatives. The interview questions were designed to match the expertise of the
interviewees. Hence, two different interview guides were prepared (see appendix 6a & b for the
interview guides). Even though the real names are known to the researcher, their names were not
revealed at the interviewees’ request. Hence, interviewees were identified with numbers based on the
order of time (earliest to recent) the interviews were conducted. Nevertheless, the organisation, role of
our interviews and the corresponding interview guide administered can be found in table 2 below:

Table 2: Profile of Interviewees
Interviewee
Number
1

Organisation

2

Mmofra Foundation

3

Department of Parks and
Gardens
Department of Parks and
Gardens
Department of Parks and
Gardens

4
5

7

Mmofra Foundation &
University of Ghana

Role

Interview
Guide7
The Executive Head of the Mmofra 1
Foundation and an Associate
Professor.
The International Correspondent of 1
Mmofra Foundation and partner of
Health
Bridge
and
Mmofra
Foundation research on green space
in Accra.
Acting Director, Department of Parks 2
and Gardens.
Secretary at the Department of Parks 2
and Gardens.
2

See appendix for the interview guides.
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The interviews were conducted virtually on the Zoom video conferencing platform at the convenience
of the interviewees, with an average maximum duration of 80 minutes.
The interviews were transcribed with Microsoft word online transcription tool and manually coded with
mostly apriori themes: accessibility, entrance fees, quality of amenities, management, maintenance,
funds, and future inventions. Since some insightful information appeared in the interviews, two
emergent themes (corona and collaboration) were also used to code the interviews. By manual coding,
quotations within these apriori themes were coded by assigning a comment with themes they fell under
in the transcript. Afterwards, similar quotations were grouped in a different document.

4.4.3. How does accounting for path quality affect the assessment of accessibility to public
parks in the Accra Metropolitan Area?
This question aimed to model spatial accessibility to all the public parks whose qualities were assessed
in the second research question. It also shows how the quality of walking paths (landscape constraints
in time-cost) was considered. This section commences with the definition of the spatial unit for analysis,
sampling of routes and scoring of the path qualities. The rest of the sections explains the cost distance
analysis and the 3-SFCA method for the integrated accessibility assessment.

4.4.3.1. Sampling of spatial administrative units and roads networks
In this objective, the Field Modified Vernacular (FMV) Neighbourhoods of Accra8 from Weeks et al.
(2010) were selected as the unit of accessibility analysis. Although the neighbourhood spatial unit has
the same spatial extent as the initial AMA boundary towards the north, south and west, the eastern
border extends to a few suburbs. The choice of the AMA neighbourhood spatial unit for this analysis
was motivated by the fact that mobility in urban areas is not necessarily restricted to administrative
boundaries. Therefore, there is a possibility that park visitors may reside at locations beyond the
administrative boundary. Besides this factor, this spatial definition reflects organic neighbourhoods
with shared identities, social networks and common socio-economic characteristics (Picarelli et al.,
2017). Furthermore, it is more accurate and beneficial to report accessibility on this level of detail,
which considers the extent of local community and neighbourhood level of residential sorting (Picarelli
et al., 2017).
Road networks were obtained from the Geofrabrik website9. All routes within the Accra Functional
neighbourhoods were selected for the accessibility analysis with the intention that the cost distance
analysis will exclude all areas that are not for walking. The road network was used as a proxy for
walking routes due to the researcher’s knowledge of the context. In fact, people walk along highways
and all other roads.

8

This map was created with funding from grant number R01 HD054906 from the Eunice Kennedy
Shriver National Institute of Child Health and Human Development (“Health, Poverty and Place in
Accra, Ghana,” John R. Weeks, Project Director/Principal Investigator).
9

Geofrabrik.de
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4.4.3.2. Cost of Commuting
Commuting over a surface is confounded by geographic factors. To model accessibility to public parks,
the study first accounted for the potential geographic cost of movement in the study area. Amongst
those include the slope, land use, and road types. For barriers that cause one to detour, water bodies,
military bases, cemeteries, and landfills were used. To produce anisotropic accessibility to parks,
various travel speeds were set for all categories of roads and land use surfaces. The various travel speeds
for each surface, their rationale and their source are explained in table 3. Following this step, a cost
raster was generated for the study area (particularly) areas within 1600 meters of maximum walkable
distance from a park in the context of this study. Accessibility (transport cost of commuting) to a park
was defined as the time-cost of commuting following the standard in the literature, of which there is a
strong justification that the time-cost unit better depicts the opportunity cost of time (Picarelli et al.,
2017). The various datasets and their sources can be found in appendix 7.

Table 3: Land Use types and walking speeds for Cost-Distance analysis
Land Use Type
Residential

Walking Speed
4 km/hr

Commercial

2 km/hr

Grassland

3 km/hr

Industrial

4 km/hr

Airport

Non-passable

Landfill

Non-passable

Cemetery

Non-passable

Water Bodies

Non-passable

Rationale
Walking is the main mode of transport within residential
areas in Accra. So, the average walking speed of 4 km/hr
(Picarelli et al., 2017) in Accra was maintained for
residential areas.
Traversability in commercial areas in Accra is minimal,
thus causing a reduction in walking speed. Thus, the
walking speed in commercial areas was arbitrarily set at
2 km/h below the average walking speed of 4km/hr
Adopted from walking speed on grassland in Niger by
(Blanford et al., 2012a)
The average walking speed was used for industrial areas
since no conditions could reduce walking on those
landcover types.
Airports are not non-passable to park. It is impossible to
walk through the airport to other destinations except for
people moving to the airport itself.
Landfill sites are places of inconvenience; therefore, it is
not ideal for people to walk to such areas to a park.
Cemeteries were also considered a barrier since most of
the cemeteries that fell within the study area was fenced.
An exception was made for the cemetery with road
passage.
Water bodies are geographic barriers, except there was a
bridge across them. (This was considered in the analysis).

Walking speeds were also assigned to the road types (see table 4). Since the cost distance analysis
requires an average travelling speed for each road type, I observed 10% of all road types to determine
whether they have sidewalks. Road types with sidewalks were assigned an average walking speed of 4
km/hr, as reported by (Picarelli et al., 2017). However, routes without sidewalks were assigned 3 km/hr
due to the potential detours one would make and obstructions that affect commuting.
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Table 4: Road Types and their respective walking speeds.
Road Type
Primary (Sidewalk)
Secondary (Sidewalk)
Tertiary (Sidewalk)
Tertiary link (No Sidewalk)
Residential (No Sidewalk)
Motorway (Sidewalk)
Trunk (Sidewalk)
Unclassified (No Sidewalk)

Walking Speed
4 km/hr
4 km/hr
4 km/hr
3 km/hr
3 km/hr
4 km/hr
4 km/hr
3 km/hr

4.4.3.3. Cost Distance Analysis
To account for landscape constraints accessibility to public parks, the cost-distance analysis (time-cost
unit) was performed in AccessMod 5.0 web-based accessibility software of the WHO. The
‘accessibility’ analysis tool was used because it is designed to compute the spatial distribution of travel
time to and from the nearest facilities (in this case, parks). This is done through an anisotropic travel
scenario where landscape constraints and travel scenarios (speed for commuting of each road surface)
are considered.
Since the mode of commuting is walking, the slope was considered to impact walking velocity. To do
this, the Tobler’s formula (1993) was applied in the analysis:
𝑉 = 6 ∗ 𝑒 −3.5∗𝑎𝑏𝑠(𝑆+0.05)

(6)

where V is the walking velocity (km/h) while S represents slope (degrees)

4.4.3.4. Three-Step Floating Catchment Area (3SFCA)
Achieving fair access to urban green spaces and, for that matter, public parks are crucial in making
intricate cities more liveable. To get there, there is a need for an evidence-based accessibility analysis
devoid of biases (overestimation) as much as possible while revealing areas with a shortage of public
parks. The 3SFCA is basically a gravity-based model that spatialises accessibility to destinations by
accounting for the demand around a facility and the distance/travel time. The 3SFCA method was
developed by Wan et al. (2012) to improve the traditional two-step floating catchment area (2SFCA),
which has widely been used for accessibility analysis in health geography and public health literature.
The 3SFCA’s improvement minimised the facility-demand overestimation (healthcare-demand)
problems associated with the conventional 2SFCA. In its original application, the proponents argued
that the 3SFCA is ‘a promising method to provide health professionals and decision-makers with useful
healthcare accessibility information’ (Wan et al., 2012, p. 1).
Like the 2SFCA, the 3SFCA has proved its potential to estimate accessibility to healthcare and
supermarkets and schools (L. Zhang, 2021). Owing to its versatility and ability to avoid public facilitydemand overestimation, this study utilised the 3SFCA to model the accessibility of inhabitants to public
parks.
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4.4.3.4.1. Data preparation for 3SFCA
Using the 3SFCA method, 3 CSV files, namely, population points, facilities with their service capacity,
and an OD cost matrix were required. The CSV of population points was proxied by the Accra
neighbourhoods since that is the unit of analysis. To do this, the geographic centroid of all
neighbourhoods was derived in QGIS Desktop 3.2.2.3. The population of each neighbourhood was
joined to the centroids based on their unique IDs. The output, which contains the unique ID of the
neighbourhood, and the respective population, was exported as CSV. The CSV for public parks was
generated with a column for unique IDs and their PQIs as the service capacity, while the CSV of OD
cost matrix between each population point and the public parks was generated in QGIS Desktop 3.2.2.3
with the road dataset used in the first objective. Since the mode of travel is walking, the walking speed
was correspondingly set; the average walking speed of 4 km/h (Picarelli et al., 2017). Since the OD cost
matrix returned the total network cost in seconds, the total cost was converted to minutes for convenient
travel cost interpretation. The OD cost matrix returned travel times greater than the Cost Distance
analysis. Therefore, the 24-minute threshold used in the cost distance analysis would have
underestimated accessibility zones if used in the OD cost matrix. For this reason, a new travel time
under which all neighbourhoods which fall within the 24-minute distance threshold of the cost distance
was needed. By manual reference, 36 minutes was the appropriate travel time under which the exact
neighbourhoods which were accessible under the cost distance would be selected.
Therefore, the maximum distance for the OD matrix was set at 36 minutes instead of 24 minutes from
the cost distance. The 36-minute was purposefully selected after comparing neighbourhoods whose
centroid falls within the cost distance threshold and the OD cost matrix. Hence, for the output of the
OD cost matrix, only centroids within 36 minutes of walking distance were selected. This selection was
necessary since it is only at that threshold that all centroids that fell within the walking threshold through
the cost distance could be accurately accounted for and avoid overestimation in the 3SFCA analysis.
Thus, all demand points beyond 36 minutes were deleted from the OD cost matrix CSV. These datasets
were linked to the 3SFCA steps explained in the equation below.

4.4.3.4.2. 3SFCA methodology
Before implementing the three steps, a Gaussian function (see equation 6) was used to assign distance
weights to each population point’s travel time (weighted population).

𝑒

𝑊(𝑡𝑘𝑗, 𝑡0 ) = {

𝑡𝑘𝑗
1
)
−( )∗(
2
𝑑0

1−𝑒

2

−𝑒

1
−( )
2

1
−( )
2

, 𝑖𝑓 𝑡𝑘𝑗 ≤ 𝑡0

(7)

0, 𝑖𝑓 𝑡𝑘𝑗 ≥ 𝑡0
Source: (Dai, 2011)
Where 𝑊(𝑡𝑘𝑗, 𝑡0 ) is the friction of distance (decay) between demand point K to facility J within the
travel catchment.
The population demand was linked to the OD cost matrix (with distance weights) based on the unique
IDs. Following this, I searched for the share of population points for each public park. Besides this,
supplier weights were also calculated for the public parks. This was calculated as:
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𝑊

𝑆𝑊 = 𝑆𝑈𝑀𝑊

(8)

where 𝑆𝑊 is supplier weight; 𝑊 is distance weight, and 𝑆𝑈𝑀𝑊 sum of all distance weights with the
same unique IDs.
The output of the travel cost (minutes), weighted population and public parks were linked. Following
this, a new weighted population was calculated.
𝑃𝑤 = 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 ∗ 𝑊 ∗ 𝑆𝑊

(9)

Where 𝑃𝑤 means the new weighted population.
As the model’s name suggests, it measures accessibility in three steps; it computes demand around
public parks. The second step computes supply around each demand point. The three steps are as
follows:
(1) For the first step, the service population of each public park was calculated by summing up all
weighted populations of the unit within its catchment.
(2) For each public park, the supply-demand ratios were calculated. To perform this, the distance matrix
containing the population was linked to public parks. Afterwards, the supply-demand ratios were
calculated, as shown in equation (7):
𝑃𝑄𝐼𝐽 ∗10000

𝑅𝑗 = ∑

𝑃
𝑘∈{𝑡𝑘𝑗≤𝑑0 } 𝑤

(10)

Where 𝑅𝑗 is service of public parks to population ratio; 𝐺𝑘𝑗 is the selection weight between public park
j and population site k, 𝑃𝑘 is the population at location 𝑘 with its centroid in the catchment from park
location 𝑗; 𝑊𝑟 is the travel impedance of each facility; 𝑡0 Threshold of travel time; 𝑡𝑘𝑗 is the travel time
from location 𝑘 (population) to the location of facility 𝑗; 𝑃𝑄𝐼𝑗 is the supply capacity at public park 𝑗.
Accessibility analysis from 3SFCA returns large decimated values below 1 since the population usually
has larger values than the supply capacities. This makes it difficult to differentiate the scores of zones.
Therefore, studies that adopt the 3SFCA magnify the accessibility values by multiplying the supply
capacity by any reasonable number. Since the PQI has smaller values (below 1), this would return with
accessibility values large to differentiate. Thus, large accessibility scores were derived by multiplying
park PQIs by 10000.
(3) For the third step, parks located within the distance threshold (𝑡0 ) were searched for each demand
population 𝑖. After this, the supply-demand ratios 𝑅𝑗 were be summed to compute spatial accessibility
𝐴𝑖 at demand location 𝑖 (see equation 8).
𝐴𝑖 = ∑𝑙∈{𝑡𝑖𝑗≤𝑡0 } R j

(11)

To do this, an existing python code written by (L. Zhang, 2021) was modified to implement equations
(6) to (10).
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With the accessibility indexes for each neighbourhood, accessibility inequalities were computed with
the Gini inequality index, as explained in section 4.4.1.6. This was done to understand how inequalities
exist among the broad population in relation to access to public parks.

4.4.3.4.3. Adjusted Accessibility Index
To understand how an idealised scenario of accessibility could impact access to public parks, the 𝑃𝑄𝐼𝑖
of all public parks was adjusted to the maximum/perfect condition of 1. Following this, the accessibility
index was recomputed with the same equation (6) to (10) above. With accessibility indexes of both the
actual and idealised PQI scenarios, the difference between the two in all the neighbourhoods was
calculated with the formulae below:
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐴𝑐𝑐𝑒𝑠𝑠 =

𝐴𝑐𝑐𝑒𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦𝑖𝑑𝑒𝑎𝑙 𝑃𝑄𝐼 −𝐴𝑐𝑐𝑒𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦𝑎𝑐𝑡𝑢𝑎𝑙 𝑃𝑄𝐼
𝐴𝑐𝑐𝑒𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦𝑎𝑐𝑡𝑢𝑎𝑙 𝑃𝑄𝐼

*100

(12)

4.4.4. To what extent does the analysis of the spatial qualities of parks provide a
comprehensive understanding of green space accessibility?
This question was answered based on the results obtained from the second and third research questions.
Therefore, information collected in sub-research questions 2 and 3 was synthesised to comprehensively
understand how the consideration of spatial qualities affected access to UGS.

4.5. Trustworthiness and Validity
The strength of every research is also proven in the degree of objectivity. The choice of a Case study
design strengthens the validity of the results derived from this study since it gives room for multiple
research methods (Anasta, 1999). The blend of interviews, surveys and spatial analysis give locationspecific characteristics of the area. By this, the results were concrete information on where
(in)accessibility to UGS manifest; this strengthened the validity of the data since it concretely informs
planning policies on UGS. Assigning weights to indicators based on the meta-analysis to determine the
spatial quality and quality of the paths to UGS strengthens the reliability of the research. This is because
the meta-analysis of peer-reviewed literature in assigning weight to the indicators compensated for the
researcher’s bias in assigning weights to indicators. To prevent misrepresentation of interviewees’
views, quotations were sent back to them to validate their responses (member checking). Hence, data
from the results were subjected to interviewees’ remarks and approval. Thereby making findings from
the research supportive of the conclusions drawn from the study. The systematic approach of public
park selection according to the criteria of recognisability, not brown spaces, amenities and not purely
used for events, created a level field for the assessed parks. Lastly, standardising the scores improved
the internal validity of the results. The standardisation made it possible to compare parks to other
contexts in Accra.
Both visual and technical image assessments were done on the spatial data quality before a choice was
made. The Planet Satellite imagery was selected based on the criteria, low cloud cover and no geometric
errors. Due to the visualisation of green spaces (vegetation), preference was given to spatial data
captured at the peak periods of vegetation. This averted potential problems of overestimation or
underestimation of vegetation. Furthermore, using planet data with the spatial resolution of 3 m was
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suitable for monitoring even informal green spaces and street trees, averting the risk of underestimating
the quantity of street trees.
Moreover, the kappa statistics performed on the NDVI classification showed the validity of the
vegetation classification within the study. The intercoder reliability test that was performed
strengthened the park quality scores. To do this, the researcher recruited two research assistants who
blindly audited park qualities for the intercoder reliability test. This averted the risk of the researcher’s
subjectivity in scoring the variables.

4.6. Positionality and Ethical Issues
4.6.1. Researcher’s Positionality
Firstly, the choice of the case study was mainly influenced by the nationality of the researcher, albeit
under justifiable reasons. This by no means affected the quality of the relevance of the study since the
context of Accra offered a much more compelling case study among other cities in Ghana and within
the green space literature.
Also, due to COVID-19 restrictions and the huge financial implication of travel, I could not travel to
Accra for the study. For this reason, recruiting research assistants (from OSM-Open Street Map Ghana
Team) from Accra was the only viable option to carry on with the data collection. Before carrying out
the data collection, they were adequately informed about their task. In training, the goal of the research
and the park quality instrument was explained to the research assistants. Afterwards, a dummy data
collection was conducted to help them understand the exercise. The dummy data collection also allowed
them to ask questions where they were in doubt since they had experienced the process. After they
understood the exercise, the actual data collection began and was carried out between January – March
2022. Data was collected mostly on Thursdays to Sundays due to their availability. Since I wanted to
avert the researcher’s bias about the context of the study, field assistants were selected who lived 50 km
away from Accra. This averted the risk of conducting desk research based on personal experience
instead of going to the field for the data collection. This ensured that the data collected in this study
were devoid of personal bias as much as possible.
Since the field assistants had to secure accommodation and pay much for travel, most of the work was
squeezed into a few days in the weeks that data were collected. This might have limited the possibilities
of getting more respondents to the survey at some parks (Nationalism, Efua Sutherland Park, Mmofra
Place and Asomdwoe Park). Hence, the potentially achievable sample size for the survey may have
been reduced. Nevertheless, the location of where data were collected and what was collected were
tracked through the Kobo Toolbox software programme, which gives the option to geocode the spatial
location of the data. This helped me to remotely verify that all data were truly collected from the parks.
Also, the researcher agreed with field assistants to constantly communicate and share via live location
via WhatsApp social messaging app. Through this, the locations of the field assistants were occasionally
tracked to verify if the data collection was ongoing at the appropriate locations.
Moreover, due to safety issues within the context, some non-Ghanaians who visited the parks perceived
the field assistants as a threat to their security. This may be attributed to how different people perceive
personalities. Hence, they turned down the request to participate in the survey. The results from the
survey may be deficient in the perspectives of these foreigners who use parks.
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In addition, my positionality regarding the choice of research method (mixed method) also posed a
challenge of prioritising some methods over others. Since the mixed method is laborious and requires
enormous time, data collection took a while before everything came together. The data collection
commenced with the spatial analysis, followed by the interviews and questionnaires. Although the
initial plan was to pay much attention to both quantitative and qualitative methods equally, the
interviews and questionnaires had to be cut off due to time constraints. In the end, the proportion of
attention given to the qualitative data analysis was less than initially planned. This may have curtailed
the extra valuable data that could have been derived from the interviews and the questionnaires.
Furthermore, the political context and power dynamics also affected the results derived from the
interviews. The fear of risking their job made some interviewees hesitant to reveal information to the
researcher. For instance, some probing questions were not answered in the light of exposing the
authorities. Although some pertinent elaborative points were mentioned, upon the recommendation of
the interviewees, the researcher could not report them in the findings. Hence, the researcher was
constrained in the reporting, that is, elaborating, amplifying and developing certain conclusions which
may have been useful to the study.
Another positionality that might have influenced the study's outcome is my cultural orientation, where
it is not encouraged to challenge an adult on issues. Although some things were worth probing, because
my interviewee disclosed at the initial phase of the interview to be a priest, I was ambivalent in probing
further since he showed postures on non-disclosure. This might have cost the reporting of the findings
of valuable information, which could have been more elaborative and explanatory.
Lastly, another positionality that affected the data derived from the study is my affiliation with a foreign
university (Wageningen University and Research). In this light, photographs and accessibility to certain
areas of the parks were constrained since the park managers perceived a potential publication of images
of unsatisfying conditions within the parks on international platforms for the readership of the
international community. For instance, field assistants were told not to take pictures of some structures
in some parks. The managers claimed: “We have had a past experience where some poor infrastructures
were posted online, thereby questioning our competency as managers”. Hence, pictures taken were
mostly constrained by park managers. This may not have revealed the entirety of the situation.

4.6.2. Ethical Consideration
Formal written consent was submitted to all the interviewees before the interviews were conducted.
Likewise, participants of the survey willingly responded. Permission was sought from the Department
of Parks and Gardens and managing authorities of respective parks before the study was conducted. All
data sources and unoriginal ideas that were used in this study were duly acknowledged.
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5. RESULTS
This section presents the findings of the study according to the sub research questions, excluding the
last one, which will be reflected upon in the next chapter.

5.1. What is the spatial distribution of UGS and its relationship with residential
densities in the Accra Metropolitan Area?
This question sought to investigate the distribution of all types of green space within the Accra
Metropolitan Region to provide reliable information for developing solid strategies for urban green
space provision in the city. It starts with the accuracy of the NDVI analysis. Following this, the total
UGS and PUGS at both city-wide and district levels were presented along with their green space per
capita metrics. This also included the results from the statistical analysis as well as the findings from
the inequality assessment. Finally, results from the network-based accessibility analysis for PUGS were
also presented.

5.1.1. NDVI Analysis
From the NDVI image, the randomly sampled reference points showed an overall accuracy of 89 %
was derived with a corresponding kappa coefficient of 77 %. The overall accuracy corresponds to
similar findings by Hashim et al. (2019), whilst the Kappa coefficient corroborates with the validity
criteria given by Congalton (2001), who states that a kappa coefficient of 40-80 per cent represents
moderate agreement. Details of the accuracy assessment can be found in appendix 1.

5.1.2. City-wide and District OUGS and PUGS
Stemming from the NDVI analysis, a total UGS (tree cover) extension of 55 km2 was detected as of
June 2021 out of 138 km2 of land area, which corresponds to 39.5% of the total AMA land area. A
visual impression of the city-wide distribution of UGS in the Accra Metropolitan Area is shown in
figure 7(a). From the results, the green space densifies in the Northern and North-eastern areas of the
metropolitan region. Isolated spots of tree cover dominated the western part of the city. At the same
time, the available green spaces from the lower central areas to the central coastal belt were scarce.
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Figure 7: Visual impression of UGS distribution at the city scale and within districts within the AMA.
The per capita green space results showed some variations at the district level. A visual impression of
green space in each district is shown in figure 7(b). The quantitative distribution of UGS, and population
in all the 10 sub metros/districts, are presented in Table 5. Owing to the goal of understanding the UGS
per capita, the district population density was calculated to compare green space distribution against the
population in the districts. The population density map of the districts is shown in figure 8b. The mean
population density was 16,471.2 people per square kilometre, with a minimum, and maximum
population density of 6,577 and 20,273 people per square kilometre, respectively (see figure 9b).
Ablekuma North had the highest population density while Ayawso west had the lowest.
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Figure 8: (a) Green space per inhabitant by district – m2 (b) Population Density Distribution by districts
– km2

Figure 9: Histogram (a) per capita distribution of Green Space (b) Population Density
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From table 5, Ayawaso West Municipality had the largest share of UGS with 17906597 m 2/17.9 km2
which is approximately 32% of green spaces in the city. Ayawaso West was followed by the Okaikwei
North, with a green space area of 14184158 m2/14.2 km2, approximately 25.6%. Conversely, Ayawaso
central shared the lowest portion of the UGS area of 140785.2 m2/0.14km2, less than 1% of the share of
green space. Besides Ayawaso central, Accra Metropolis had the next most negligible share of UGS in
the Metropolitan area. From the analysis, Accra Metropolis also emerged with less than 1% of the UGS
share, with a precise percentage of 0.9 corresponding to 531616.4 m 2/0.53 km2. Moreover, Square
meters of overall UGS per square meters of the land area was calculated for each district. The findings
followed the pattern of public green space person, where Okaikwei North had the highest value of 0.63,
followed by Ayawaso West with a value of 0.54, whilst Ayawaso Central obtained the lowest value of
0.091, as displayed in table 5.
Furthermore, the results showed that PUGS occupies 19.7% of the total surface area with a real value
of 27251019.06 m2/27.3 km2. Similar to the UGS, the Ayawso West had the largest share of PUGS of
41 %, with a slight difference from the Okaikwei North district, which had 40 % of the total share of
PUGS. Nevertheless, the Ayawaso central had no share of the PUGS. If the Ayawso central district is
omitted because it had no PUGS, the Accra Metropolis will have the lowest share of PUGS at 0.3%.
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Table 5: Quantitative distribution of UGS, population and land area of districts in the AMA.
Share of
Share of Overall
Overall UGS
UGS (%)
2
Overall UGS share of 2020 Population
(M )
Share of PUGS
District Land area
(number of
(M2)
DISTRICTS
(%)
people)
AYAWASO WEST
ABLEKUMA CENTRAL
MUNICIPAL
KORLE KLOTTEY
MUNICIPAL
ABLEKUMA NORTH
MUNICIPAL
AYAWASO NORTH
MUNICIPAL
AYAWASO EAST
MUNICIPAL
OKAIKWEI NORTH
MUNICIPAL
ABLEKUMA WEST
MUNICIPAL
AYAWASO CENTRAL
MUNICIPAL

17906597

ACCRA METROPOLIS

14184158

11067744
622704

M2 of Overall
UGS/M2 of
District Area

Per Capita
PUGS
(M2/Person)
UGS Per Capita
(M2/Person)

32.33284

54.7997

214571

0.548889

83.45298

51.6

5.405279

21.2091

262285

0.212413

11.41339

2.8

531616.4

605089

6.515384

36.49123

191580

0.365494

18.83471

3.2

3452627

1441530

15.26281

28.6195

597873

0.286625

14.13822

2.4

3071192

335532

1.878463

21.04602

96637

0.210791

10.76533

3.5

2993556

1188100

5.545461

49.50062

114012

0.495797

26.93749

10.4

3608355

10886614

25.61146

63.13149

190070

0.632292

74.62616

57.3

1040332

1001120

6.234195

26.72376

233509

0.267637

14.78585

0.43

140785.2

-

0.254207

9.029197

30844

0.090434

4.564502

-

8452862

102587

0.959907

9.44784

86930

0.094626

6.115425

1.2
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UGS per capita was calculated for each district following the WHO urban green space equity guideline
of 9 m2 green space per person. The results showed a mean, median and standard deviation of 26.6,
14.5 and 28.4 meters per individual, respectively (Figure 9a). The distribution of UGS per capita/person
is shown in figure 9a. Most districts had less green space per individual than the mean green space per
capita. However, only two of them had UGS per capita below the standard of 9 m2 per person. The
Ayawaso Central Municipality had the worst UGS area per individual, with a value of 4.5 m2 per person,
and the Accra Metropolis, with an area of 6.1 m2 per person. Conversely, Ayawaso west had the largest
of 83.4 m2 of green space per individual. (See figure 9). As shown in figure 8, the Ayawaso West district
had the highest green space per capita with the lowest population density. The same applies to the
Okaikwei North district. Green space per capita distribution tends to be high while it ranks lowest in
the population distribution choropleth. Ablekuma North showed the highest population density and
moderate green space per capita distribution on the western side of the study area. This trend is not
exclusive to the Ablekuma North but also the Ablekuma Central municipality.
Furthermore, results from PUGS per person revealed a mean of 13.28 m2/person, with a minimum and
maximum value of 0 and 57.3 m2/person, respectively. Contrary to the UGS per capita, the Okaikwei
North district had the largest share of the PUGS since it contains the largest (conservatory) green space
in the AMA, where most areas are uninhabitable. Nonetheless, Ayawaso central maintained the district
with a minimum value of no value (o), as shown in table 5. The no value for PUGS per capita is linked
to the non-existence of PUGS (see table 5). However, when per capita green space was performed based
on PUGS, Okaikwei North Municipal had the highest value of 57.3 m2 per person, followed by
Ayawaso west with 51.6 m2/person. The details of PUGS per capita for the rest of the districts are
presented in table 5.

5.1.3. Regression analysis
A simple linear regression was performed between per capita green space and population density for
UGS and PUGS (results shown in the scatterplot – figure 10a & b). Results showed that if population
density rises by 1 person per km2, per capita green space declines by 0.0054 m2. Hence, if density
increases by 1000 people, per capita green space declines by 5.4 m2. The R2 value of 86% also showed
a high spatial co-variability when per capita green space was regressed with population density. This
R2 indicates that the regression model explains 86% of the data while the P-value is 0.000099. With this
P-value (≤ 0.05), it can be averred that the independent variable population density regresses with per
capita green space. These results point to the fact that the relationship between population density and
per capita green space and the changing per capita green space is greatly affected by the increasing
densification of the city.
Similarly, PUGS per capita and population showed a high spatial co-variability, with an R2 value of
88%. This points to the fact that the regression model explains 86% of the data while the P-value is
0.000048 (see figure 10b). From the regression analysis, it can be seen that if population density rises
by 1 person per km2, PUGS per capita declines by 0.0042 m2. Thus, if population density increases by
1000, PUGS per capita declines by 4.2 m2. Since the P-value is (≤ 0.05), the independent variable
population density regresses with per capita green space. Like the UGS, the provision of PUGS and the
per capita PUGS have also been affected by the increasing densification of Accra. As depicted in
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Figures 10 a & b, both UGS per capita and PUGS per capita are inversely related to population density
in each district.

Figure 10: Scatter plot and simple linear regression for districts in the AMA showing the relationship
between (a) Overall UGS per person and Population Density (b) PUGS per person and Population
density.

5.1.4. Inequality Indicators
To understand the level of inequality regarding green space provision, a Gini index and Lorenz curve
were generated among the districts. From figure 11, the Lorenz curve rises steadily, which shows that
the UGS distribution disparity among 85% of the inhabitants is not wide until 0.85, which sees a sharp
differentiation. Conversely, the remaining 55% of green cover is associated with just 15% of the total
population in the AMA, while the remaining green space was associated with the remaining percentage.
The Gini index of 0.533 (53 %) leans towards the inequality spectrum. This shows an unequal
distribution of UGS among the inhabitants of the Accra Metropolitan Area. Hence, the Gini index and
the Lorenz curve show a moderately unequal distribution.
For PUGS, the findings showed a Gini index of 0.67, indicating the presence of inequalities. From
figure 12, it can be inferred that 20% of the population has access to a whopping 80% of the total PUGS,
while the remaining 80% share only 20%. This points to gross inequality regarding access to PUGS.
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Figure 11: Lorenz curve of UGS and PUGS in relation to population at the district level and Gini
Coefficient of green space for the entire AMA.

5.1.5. Network-Based accessibility to PUGS
To measure accessibility to PUGS in the city, network-based accessibility was conducted in ArcGIS
Pro 2.9. The resulting catchment areas of the network-based accessibility are shown in figure 12.
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Figure 12: A network-based 300-, 800- and 1600-meters catchment areas of UGS greater than 2
hectares in the AMA.

Table 6: Fraction of Population living within accessible walking distances of PUGS ≥ 2hectares
(300, 800 &1600 meter)
PUGS ≥ 2ℎ𝑒𝑐𝑡𝑎𝑟𝑒𝑠
Fraction of
Percentage
Population
300 meter Catchment
233,116
12
800 meter Catchment
792,389
39
1600 meter Catchment
1,597,224
79
Beyond Walking Threshold
421,089
21
As shown in table 6, at a catchment of 300 meters, the population who lived within walking distance is
233,116 representing 12 per cent of the total population of the study area. Within the 800 meters,
792,389 people (39%) had access to green space, whilst 1,597,224 (79%) of the population of AMA
lived within 1600 meters of the catchment. Due to the abundance of public open green spaces in the
Northern to North-eastern part of the study area, all the population living within those areas have access
to public open green spaces at varying walking thresholds.
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5.2. What is the quality of public parks in the Accra Metropolitan Area?
With this question, the research sought to understand the quality of public parks in Accra from both
quantitative and qualitative perspectives. The section begins with a general understanding of the quality
and quantity of green spaces in Accra. It was followed by the profile of survey respondents. The last
chapter focussed on the Park scale quality analysis.

5.2.1. General understanding of the quantity and quality of Green Space and Public Parks in
the Accra Metropolitan Area
By and large, reference is made to a designated open space dominated by vegetation and amenities,
such as playgrounds, fitness trails, paths, and picnic facilities, when parks are mentioned in the standard
green space literature. However, the findings from this study showed a deviation from this conventional
connotation of parks. Contextually, the study found that parks in Accra were not solely areas with
healthy vegetation but comprised mainly of places without vegetation since people have built lasting
connections with bare football pitches in schools and communities in their everyday life. Therefore, it
is only by having a flexible sense of park definition that one can count many parks in Accra. This
indicated that the concept of parks in Accra is vague unless it is approached with clear criteria.
Nevertheless, the green space-oriented definition of parks in this study found many places residents in
Accra would have considered parks inconsiderable. In summary, the study discovered that Public Parks
with greenery are scarce in the city. Toeing the line of quality green spaces, one of the interviewees
emphasised that there are practically few public parks in Accra.
“…In terms of the state itself, I don’t think…. You can’t hope there’s anything else that
you can call a park in the city. There’s, of course, the Achimota forest, and then there
are places like green spaces around monuments… like our Professor Mills has been
buried there (Asomdwoe Park), green spaces around the independence arch
(Nationalism Park) and so on. You have those kinds of small spaces with a bench here
and there. But that’s how the city is and if there are other greens, maybe smaller private
spaces. I would say that actually the Mmofra place and the Efua Sutherland Park are
the two main places that you can point to.” (INT 1, personal communication, February
9, 2022)

5.2.2. Profile of Users of public parks
To corroborate the findings from the quantitative and GIS accessibility modelling of public parks,
indicative short surveys were conducted to understand how visitors appreciate some amenities of the
public parks. People of different age and sex groups responded to the survey. From the sex ratio, the
majority of the respondents (59%) were males, followed by 29% who were females. Only 9% chose not
to reveal their sex, while 3% did not respond to that question. Age-wise, 25-34 formed the majority
with the same percentage of 59% as the sex ratio. This age bracket was followed by 19-24 – 29%, 3544 – 9%, and the remaining 3% were in the age group 16-18. It is noteworthy that the responses from
the Legon Botanical gardens formed the majority, with 74% of the total share. The response rate from
the Nationalism Park followed (15%). While 5% were visitors from the Efua Sutherland Park, responses
from both the Asomdwoe Park and the Mmofra place had the same share of 3%.
Regarding the pattern of park visitation, the majority of the respondents (50%) visited the park less
often, while those who visited once a week/more often and once/twice per year had the same share of
18%. Moreover, 9% visited parks 1-2 times per month whereas 6% visited every 2-3 months.
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Correspondingly, most respondents indicated ‘Public Holidays’ as their preferred days for a visit.
Surprisingly, none of the respondents visited parks on weekdays. Hence, it did not appear on the
frequency distribution. The combination of ‘Public Holidays and Free/casual periods’ and Public
‘Holidays and weekends’ had 3 choices each. While 2 people preferred to visit parks on both ‘weekends
and Free casual periods’, only 1 person preferred visiting parks on Public Holidays, Weekends and
Free/Casual periods.
It is noteworthy that the majority (74%) of our respondents were users of the Legon Botanical Gardens.
Next to that were respondents from the Nationalism Park – 15%. Only 6% of the responses were from
users of the Efua Sutherland Park. It must be accentuated that a very low response rate of 3% each were
received from both Asomdwoe Park and Mmofra place. With respect to the type of use, 91% were
visitors of the park. Just 6% were people who pass through the public parks, while the lowest share of
the category (3%) were people who do not visit the park but live or work in the vicinity.
To understand the reasons behind the temporal pattern of park visitation, the majority of the respondents
(13 people) indicated that their work keeps them busy, and as a result, they are not able to visit a park
often.

5.2.3. Park Scale Quality Analysis
As noted, a few parks made it to the consideration list. The location of these parks in the context
of the Accra Metropolitan Area is shown in figure 13 below:

Figure 13: Location of the Public Parks in the context of the Accra Metropolitan Area
Source: Author’s construct (2022)
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5.2.4. Nationalism Park
After the analysis of the data from the park auditing, the study found that Nationalism Park had the
lowest quality – scoring as low as 0.26/1 on the PQI scale. Despite the low PQI, the park scored high
on the variables; washroom and benches, with a score of 0.071 each. The green coverage rate of the
park wasn’t encouraging, as almost all the green had turned into brownfields. Thus, scoring as low as
0.012 out of the maximum achievable standardised score of 0.057 (see figure 14). Additionally, users
of Nationalism Park showed dissatisfaction with the quality of greenery in the park, thereby having a
lower mean value of 1, as shown in appendix 8. There was also no record for ‘No garbage/litter’ (see
figure 14) due to many rubbish that was spotted in the park. This is not surprising as the maintenance
of the park is not that good, thereby scoring 0.033/0.066.

Figure 14: Park Qualities of Nationalism Park
Source: Fieldwork (2022)
Evidence of the poor maintenance is in the broken fence in plate 1d. Also, entrance fees earned a score
above zero since entry is unrestricted to the public. Lighting also had a score on the PQI. Besides the
variables that have been mentioned, all variables that were non-existent score zero. Hence, they did not
appear in figure 14.
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Plate 1: Shots from parts of the Nationalism park (a) Monument of the park entrance (b) trees and users
seated in the park (c) green grasses turned into brownfields; littering and toilet facility (d) broken fence.
Source: Fieldwork (2022)
It must, however, be mentioned that a zero score on the size of green space does not mean the
nationalism park has no recognisable size. Instead, the value is the result after standardising its actual
size with the size of other parks. The lowest score of the nationalism park appeared unsurprising after
a worker at the Parks and Gardens (department in charge of the park's management) asserted that their
best efforts so far have not been able to yield a park whose quality is of standard. He asserted that:
“In terms of quality, I would say as a department we are doing our best. But if you are
talking about it in terms of whether we meet the required standard. I would say no.”
(INT 5, personal communication, March 12, 2022)

5.2.5. Efua Sutherland Children’s Park
In an ideal scenario, a park considered the largest national park would have great amenities and proper
maintenance. However, this idealised logic was not the case in Efua Sutherland Park. Despite being
known among some as the only recreational park in Accra, the Efua Sutherland Park had a low park
quality score of 0.35, as shown in figure 15. Like the Nationalism Park, benches had the highest score
amongst other variables, except for the catering facility, which had the same score as benches. A shot
of some of the benches is found in plate 2d.
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Figure 15: Park Qualities of Efua Sutherland Children’s Park
Source: Fieldwork (2022)
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Plate 2: Efua Sutherland Children’s Park (a) Boken rollercoaster in a brownfield (b & c) Broken child’s
play amenities (d) seats
Source: Fieldwork (2022)
Regardless of earning the highest score for playground, the quality of these materials was not in good
shape, thereby scoring very low on maintenance (see figure 15). The study discovered that the Efua
Sutherland Park has a terrible maintenance culture which is why most of the amenities are broken, as
displayed in the images (plate 2a, b & c). Regarding the poor maintenance of the Efua Sutherland Park,
two interviewees attributed the poor maintenance culture, first, to the incompetence of the management
body of the park and the consequent degeneration into ownership friction amongst agencies. The study
identified that the official management body of the park had been proven to be ineffective. This attracted
a lot of agencies to intervene, but there is no clear-cut information on the kind of contractual agreement
that went on between these entities. In this light, one of our interviewees stated that:
“When that park started officially, the ministry of gender, children and social
protection was appointed to steward the space, but my impression is that they haven’t
had the wherewithal to be able to do that effectively. Some insights we have gathered
is that very often; there’s confusion about who really has control over the park. There
are so many different agencies that at some point or other have had an interest in or
control over the Efua Sutherland Park.” (INT 2, personal communication, February
21, 2022)
Another interview also emphasised the conflicts of interest surrounding the management of the Efua
Sutherland Children’s Park. She said:
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“The parks and gardens are supposed to also have some kind of relationship to such
spaces, the Department of Parks and Gardens, but also there seems to be some inertia
in terms of the overlap of jurisdiction.” (INT 1, personal communication, February 9,
2022)
The study also found that the green coverage rate at Efua Sutherland Park is the same as the Nationalism
Park. The grass in the park is mainly brown with few greens (see plate 2). The continued nonmaintenance has also turned some areas into bare ground. Therefore, the Efua Sutherland Children’s
Park had no score for the green coverage rate. Also, entrance fees scored high on the index because
entry to the park comes at no monetary cost. While entry into the park comes at no monetary cost except
on occasions, the study discovered that there is a non-monetary cost that constrains entry when an
activity is being hosted. It was reported that entry into the park is sometimes confounded by the actions
of the security personnel at the park. Sometimes, entry is at the discretion of the workers who request
authorization. Thus, there exists a vague understanding of entry into the park. Although the park scored
high in terms of security, this shows the complexity of the presence of security at the park, as their role,
to some extent counter entry into the park. The following quotation from an interviewee emphasised
the blurriness surrounding entry into the park. She said:
“…for Efua Sutherland children’s park, it’s not at all clear… Walking in it is at the
discretion of the people who work there…. They don’t have a uniform or something
that identifies them. You do not know who is talking to you.. It is really confusing, to
be honest, and we want that to be sorted out.” (INT 1, personal communication,
February 9, 2022)
In light of this, people who successfully enter the park are sometimes approached later by an
unidentified staff of the park to show their authorisation before they can stay in. These conditions
surrounding the management of the Efua Sutherland Park occasionally stifle public use of the park.

5.2.6. Asomdwoe Park
The Asomdwoe Park scored 0.43, a little below average on the PQI, as shown in figure 16. Like
Nationalism and Efua Sutherland Park, benches were one of the variables with the highest score. It must
be mentioned that the park had the highest lighting score compared to the rest of the public parks, as
shown in appendix 9, but it had the same score (0.071) as benches. Following benches and lighting on
the PQI, from highest to lowest, were security, water landscape, Entrance fees, maintenance, waste bins,
and green coverage rate with their respective scores of 0.067, 0.066, 0.058, 0.056, 0.021 and 0.016 (see
figure 16). Despite the presence of waste bins, the study found garbage sites in the park (refer to plate
3). Therefore, there was zero score for the variable – No garbage/litter. Besides the variables mentioned,
the rest had no score. Like the Nationalism Park, the zero score on the park size is attributed to the
standardisation of the values. While the park scored 0.012 for the green coverage rate, the quantity and
coverage of the greenery were not ideal. Like the green coverage in Nationalism Park, park managers
expressed the water shortage as the challenge of maintaining greenery. In this light, the researcher
observed an inscription, ‘No Water’ (see plate 3b), emphasising the non-availability of water within the
park. The following quotations from the interviews with the department of park and gardens stressed
the magnitude of the water problem in keeping the greenery. He said:
“When it comes to lawn maintenance, water plays a very key role. Having a regular supply of
it becomes a big challenge.” (INT 5, personal communication, March 12, 2022)
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Another interviewee emphasised that water is critical to being able to maintain the green spaces within
the Asomdwoe Park:
“Well, there are a lot of mechanisms that should be put in place to make sure we ensure
the quality. Now in terms of water, it carries 90% of all that you do to make sure your
garden is okay” (INT 3, personal communication, March 12, 2022)

Figure 16: Park Qualities of Asomdwoe Park
Source: Fieldwork (2022)
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Plate 3: Shots from the Asomdwoe Park (a) a stretch of green and a pavilion (b) Benches for visitors
(c) an inscription indicating scarcity of water (d) Garbage/litter spotted within the park
Source: Fieldwork (2022)

5.2.7. Mmofra Place
Mmofra place is one of the few parks that had a PQI above the mid-point of the index of 0.59/1 (see
figure 17). In this case, benches and washrooms scored highest with a corresponding value of 0.071
each. Since the park was created to provide play space for children in the city, it was not surprising
playground followed the tally with a value of 0.069. Next to playground was security, with a value of
0.067. The location of the park guarantees a high level of security. According to one of our interviewees
from the Mmofra Foundation10, the Mmofra park is located on the Efua Sutherland family land
(residence), where a part has been transformed into a park.
“The Mmofra place is owned by the Sutherland family, so it belongs to Efua
Sutherland, and she left it to her children…. Due to her knowing what she wanted to
do, have therefore followed her legacy and transformed a part of her land into a park.”
(INT 1, personal communication, February 9, 2022)
Furthermore, the Mmofra Place had the smallest size in surface area, thereby leading to the lowest score
for the green space size.

10

Mmofra Foundation is a non-profit organisation established on the legacy Efua Sutherland with the
goal of prioritises green spaces and precisely play spaces in the city for children.
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Figure 17: Park Qualities of Mmofra Place
Source: Fieldwork (2022)
It must be stressed that the Mmofra place is the only park that had a score other than zero for no
garbage/litter. As shown in plate 4, no garbage was spotted in the park at the time of the auditing.
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Plate 4: Shots of amenities with the Mmofra Place (a) signage (b) playground (c) seats with inscription
of child play and nature (d) Trees providing shade for visitors.
Source: Fieldwork (2022)
Unlike the Efua Sutherland Park, Asomdwoe Park and Nationalism Park, the Mmofra place scored
0.065 on signage. Since the Mmofra place is both a play and learning space, the park is fitted with many
signage ranging from giving directions to the kind of games available. The surface area of the park was
almost covered with trees and grasses, leading to a score of 0.049/0.057. Despite its relatively high PQI
score amidst the parks in downtown Accra, Mmofra place scored low on entrance fees compared to
those in downtown Accra. Although the Mmofra place is open at most times of the week and charges
an entry fee below a dollar, the study discovered through the interviews a justification for the entry fees.
It was said:
“At Mmofra place, the neighbourhood park in Dzorwulu, we have tried to keep entry
fees at the lowest possible level of five cedis for a walking. You walk in five cedis. You
can stay there, you know, for several hours. And we had to do that because, you know,
there has to be some basic level of maintenance, and that is not. I mean, we saw it has
to be subsidised.” (INT 2, personal communication, February 21, 2022)
The other interviewee confirmed that the Mmofra place is open at most times of the week and costs less
to enter. She averred that:
“Mmofra Place is open from Tuesday to Saturday from 10 am to 4 pm for a walk-in.
Obviously, if there is an event, then we let people know that it is closed for this day.
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But otherwise, that is how it is, and you walk in. It is five cedis to walk in.” (INT 1,
personal communication, February 9, 2022)
Apparently, the entry fee at Mmofra Place is the reason behind the higher level of maintenance in the
park. It is therefore justifiable why the park scored high on the variable of maintenance on the PQI.

5.2.8. Legon Botanical Gardens
Legon botanical gardens emerged as the public park with the highest PQI at a value of 0.76. Apart from
the park observation, the study discovered through the interviews that the Legon botanical gardens had
many amenities, therefore, confirming the highest value PQI score.
“The Legon botanical gardens has seating and stuff like…. It also got a restaurant area
and so on and so forth... That is sort of like an amusement park, but not a plastic
amusement park. You know something that’s based on environmentally friendly stuff”
(INT 1, personal communication, February 9, 2022)
The breakdown of the PQI showed that four variables tied for the highest variable score margin (see
figure 18). These variables were washroom, waste bins, benches and catering facilities with a value of
0.071. The green coverage rate of the park was magnificent, resulting in a high value of 0.070 on the
PQI, as shown in figure 18.

Figure 18: Park Qualities of Legon Botanical Gardens
Source: Fieldwork (2022)
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In the survey, the mean for the quality of greenery and trees was relatively high, 3.04 (see appendix 10).
The Legon botanical gardens had a playground score of 0.069. A picture of these amenities can be found
in plate 5b below:

Plate 5: Shots from Legon Botanical Gardens (a) Water landscape for leisure boating (b) canopy
walkway (c) signage that educates of plant species (d) toilet facilities
Source: Fieldwork (2022)
Distinctively, this park had the largest park size. As a result, it had the highest score on the size of green
space, as shown in appendix 9. It must be accentuated that most of the parks had no value for the size
of green space because the park size of Legon Botanical Gardens was far greater than the rest of the
parks, hence resulting in the limited values after standardisation. Visitors showed enormous satisfaction
with the size of the park. In view of this, the size of the park had the highest mean value of 3.96 (see
appendix 10). The results also showed that at the time of observation, there were garbage/litter spread
across, leading to a low score on garbage or litter. Apart from less garbage/litter, the entrance fees of
the Legon botanical fees had a value of 0 because it had the highest entry fees of approximately $2. One
of our interviewees emphasised that high entry fees limit access to some categories of people in society.
She touted that:
“There are parks whose access is just limited by access fees… and so you have a
number of green spaces coming up in places like the Legon Botanical Gardens Park.
You pay around 15 cedis to 20 cedis per head for entry. If you have those price points,
basically, you are pricing out many people.” (INT 2, personal communication,
February 21, 2022)
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While the Legon Botanical Gardens has many amenities, one must pay to access or use the facilities.
This does not make it accessible to everyone. In the light of the entry fee condition, another interviewee
stated that:
“The Legon botanical gardens has seating and stuff like that you have to pay to access
it even you have to pay to participate in the things that that they have set up there”
(INT 1, personal communication, February 9, 2022)
When visitors were asked about their satisfaction with the entrance fees, one visitor of the park
expressed gross dissatisfaction. Thus, entrance fees had a mean of 2.60 in appendix 10, which is one of
the lowest among the other factors. In furtherance, one of the visitors, in response to the open-ended
question on ‘what do you need to make this park an ideal recreational site’, clamoured for a reduction
in the fees charged. He indicated that the services offered are not worth the amount paid. He wrote, and
I quote: “reduce entrance fees, it is definitely not worth the value I derive from the park”- Respondent
25. At the time of observation, not many broken facilities were discovered, resulting in quite a decent
score on maintenance. However, some of the visitors requested an improvement in the park's
maintenance. Although the Legon Botanical Gardens had a higher Park Quality, it had no provision for
the aged/disabled. Therefore, it scored zero, just as the rest of the parks assessed (see figure 14, 15, 16,
17 & 18).
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5.3. How does accounting for spatial quality affect the assessment of accessibility to
public parks in the Accra Metropolitan Area?
In this section, results from the cost distance analysis were first presented. The section ended with the
results from the 3SFCA accessibility analysis, including results from the analysis of accessibility
inequalities.

5.3.1. Cost Distance Analysis (Accounting for Conditions and Barriers)
Considering everyday walking challenges such as slope, land cover, barriers and road type
unequivocally increases travel difficulties. In the same vein, results from the cost distance analysis for
the whole metropolitan region in figure 19b showed that if everyone has to access parks via a walk,
some areas will only access the public parks at a travel time of 297 minutes (maximum walking time
for the study area). The mean walking time was 106 minutes. Due to their farthest location from the
public parks, areas eastward of the study area were bound by higher travel times. Besides the fact that
the eastern areas are far from the public parks, an inference from figure 19b shows that the airport (most
significant barrier) located between the public parks and the eastward side of the metropolitan area
generally contributes to the higher travel times. On the contrary, the study discovered that the people
living within the ‘north-central-south’ stretch of the metropolitan area walked relatively lesser travel
times. Even though those areas appear highly accessible, a large part of the north-central-south would
walk beyond the average travel time.

Figure 19: Cost Distance (a) Threshold of 24 minutes (b) the entire metropolitan region.
Source: Fieldwork (2022)
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When the distance threshold was set at 24 minutes, only a few areas in the study area could access
public parks. This 24-minute catchment covered only 10.48 km2/224.8 km2 (4.7%) of the study area.
Instances from figure 19a showed that the extreme northern area did not have an extensive coverage
area as compared to the middle part where the Mmofra place is located. This is because the northern
area had the highest elevation in the study area, contributing to lower travel speeds and the consequent
smaller catchment at the same travel times. When the cost distance-based accessibility was compared
to the network-based accessibility, the study revealed that the network-based accessibility
overestimated the catchment area at the same travel time of 24 minutes. Quantitatively, the total
catchment area of the network-based accessibility to public parks showed an area of 27.4 km2/224.8
km2 (12 %). These differences can be seen in figure 20 below:

Figure 20: Visual impression of cost distance-based and network-based Accessibilities
Source: Fieldwork (2022)
From the survey, only 17% of the respondents walked to parks. However, the majority (47%) indicated
visiting the parks via public transport. People who visited parks in a private car followed (36%) (see
figure 21). It must be emphasised that none of the respondents visited parks via cycling.

64

17%
36%

0%

47%

Walking
Cycling
Public Transport
Private Cars

Figure 21: Mode of transport people use to visit public parks in Accra.
Source: Fieldwork (2022)

5.3.2. The 3SFCA Accessibility
From the neighbourhood scale of analysis, neighbourhoods where parks are located, fell within the
accessible zone. Considering the actual park qualities, the maximum accessibility value was 9.1, while
the minimum was zero (see figure 22a). However, the mean accessibility score was 0.32, with a standard
deviation of 1.16. In terms of neighbourhoods, only twelve (12) out of a hundred in total were accessible
within the maximum travel time of 36 minutes. However, most neighbourhoods (88) did not show any
value for accessibility since their centroids were beyond the 36 minutes of travel time. The University
of Ghana neighbourhood had the highest accessibility value of 9.1. This was not surprising since the
Legon botanical gardens with the highest PQI score are located within the University of Ghana (the
dark-brown neighbourhood in the far North). Also, a whopping 88 neighbourhoods had the lowest
accessibility score. Conversely, when accessibility reports were limited to only neighbourhoods within
the walking distance threshold, the North and East Ridge neighbourhoods, the two light orange adjacent
neighbourhoods at the northern fringe of accessible neighbourhoods in the south, got the lowest
accessibility score of 0.98 each. Even though the Ministries neighbourhood (orange in the south) hosts
two of the public parks, its accessibility value was as low as 3.8, while the surrounding neighbourhoods
(including the North and East Ridge) had a lesser accessibility score.
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Figure 22: Accessibility index of an estimated 36-minutes travel time (a) Actual PQI (b) Ideal PQI.
In the ideal park quality scenario, as depicted in figure 22b, the maximum accessibility score reached
12 while the minimum stayed unchanged because 88 neighbourhoods were beyond the distance
threshold. The mean accessibility score increased to 0.77. Likewise, the standard deviation increased
from 1.16 to 2.45. Nonetheless, the University of Ghana (the dark-brown neighbourhood in the Northern
most part) maintained its position as the neighbourhood with the highest accessibility. Reporting within
the confines of the distance threshold, the neighbourhood with the least accessibility changed from the
East and West Ridges to Abelemkpe, followed by Dzorwulu residential areas (the neighbourhood in
which Mmofra Park is located) with an accessibility index of 1.97 each. For details of each
neighbourhood and its accessibility scores, refer to appendix 11.
Inequality analysis of access to public parks showed that almost 90% of the population had no access,
while those with access to UGS are the remaining 10% (see figure 23). Given this, the Gini index was
0.94. This shows extreme inequalities regarding access to public parks in the Accra Metropolitan Area.
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Figure 23: Lorenz curve of inequalities regarding access to only Public Parks in the Accra Metropolitan
Area.

5.3.3. Change in PQI on accessibility
Results from the change in accessibility analysis (see figure 24) between accessibility under ideal PQI
and accessibility under actual PQI confirmed that the neighbourhoods (Abelemkpe and Dzorwulu)
closer to the Mmofra Place did not see a change above 100%. This is possibly due to the high residential
density in those neighbourhoods (refer to appendix 11).
On the contrary, the North and East Ridge, which had the lowest score in the actual park quality, saw a
percentage rise of 186. This, therefore, explains why the neighbourhoods, as mentioned earlier, had
high accessibility value compared to Abelemkpe and Dzorwulu Residential Area. The change detection
showed that an improvement of park quality results in an expected increase in the degree of
neighbourhoods accessibility to public parks, albeit it does not modify the distance threshold.
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Figure 23: Change in accessibility between the actual and ideal PQI.
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6. DISCUSSION
This chapter provides an elaborate discussion of the findings of this study. This section aims to relate
the findings from the study to the conceptual underpinnings of this research to answer the main question;
‘How fair is access to UGS in the Accra Metropolitan Area. This section is structured according to the
research questions.

6.1. Spatial distribution of UGS and its relationship with residential densities in the
Accra Metropolitan Area.
6.1.1. Quantity-oriented measures of UGS
Vegetation coverage has been one of the key indicators of available green space in cities. In this study,
high-resolution planet data was used to assess the spatial distribution of UGS. This high-resolution
vegetation analysis revealed a green coverage rate of 39.5% in the AMA. The results were generated
with very high accuracy, of 89%. According to Anderson et al. (1976), an accuracy of 85% for land
cover classification is good for planning and management purposes. This, therefore, endorses the
credibility of these results in the planning of UGS in the city. Contextually, the 39.5% of total UGS
differs substantially from the vegetation coverage reports from Owusu (2018) and Puplampu and Boafo
(2021) in 2013 (13.45%) and 2018 (15.13%), respectively. Since the current study’s monitoring of the
green coverage rate was done in a later year (2020), there was an anticipated deterioration of UGS
relative to Owusu’s (2018) findings, considering the rapid urbanisation rate and the slight extension of
the spatial definition of the metropolitan area. Likewise, a slight deterioration of UGS was expected
relative to Puplampu and Boafo’s (2021) findings since they had the same spatial definition as this
current study.
Nonetheless, the study revealed the reverse of the anticipated trend. The divergence of these reports
might be attributable to the spatial resolution of the satellite imagery. While this study used Planet data
with a resolution of 3 meters, Owusu (2018) and Puplampu and Boafo (2021) employed Landsat 7 and
8, respectively, which have a spatial resolution of 30 meters. Concerning the spatial resolution of
satellite imagery for monitoring vegetation, Boyle et al. (2014) emphasised the ability of high-resolution
images to account for vegetation accurately. Furthermore, high-resolution imagery can even monitor a
tree canopy, whereas Landsat 7 is incapable of monitoring vegetation to such a level of detail. This,
therefore, contributes to the variation in the green coverage rate between this study and what has been
established in the literature. The observed difference might also be due to boundary differences or landuse changes. Since the arguments backing the potential cause of these differences are tentative, further
research is required to unravel activities which may have caused the discrepancies.
By shifting attention from quantity to distribution, the available UGS showed a pattern of inequal
distribution. The pattern of UGS distribution in this study reflects the historical account of green space
provision. Peeping through the pages of history, green spaces were dominant in places where the
colonial government settled, whilst small quantities were found in areas inhabited by the indigenes.
This spatial arrangement systematically deprived many indigenous areas in Accra of green spaces.
Observation from the NDVI confirmed this systematic inequality of UGS provision created by the
colonial administration. Precisely, areas such as the University of Ghana, where the elitist societies
resided at the time of the colonialism and are still based, had an abundance of UGS. This was also
consistent with the findings in existing literature (Owusu, 2018; Puplampu & Boafo, 2021). Besides the
coloniality of UGS distribution, a large part of the heavily vegetated areas in the Northern region of the
AMA is linked to the conservatory role some of the UGS available plays, thereby barring urban
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developments that are the main threat to UGS provision in a rapidly urbanising city of Accra. For
instance, the Achimota forest, which is the only conservatory UGS in Accra, can be found within the
Northern territory of the AMA. This explains why there are more UGS in the northern-most areas than
the rest. Despite this observation, the advent of an executive instrument (EI 144- Cessation of forest
reserve) since April 19, 2022, will cease to make the southern periphery of the Achimota forest a forest,
thereby ceding up about 146.30 hectares of the reserve for developments (Frimpong, 2022). According
to the government, these developments will respect the ecological integrity of the forest. Regardless of
the proposed ecologically sound nature of future developments, this will by no means spare the existing
green spaces. Thus, the green coverage rate of the AMA, precisely at the Okaikwei North municipal,
which hosts the Achimota forest, will in the near future shrink by exactly 146.30 hectares if no room is
given to green space in the development.
To remedy the coloniality of UGS, the Accra Plan of 1958 aimed to provide more green space in the
heavily deprived areas, especially the coastal belt. Unfortunately, findings from the spatial distribution
of green space have shown signs of perpetual neglect of the commitments made in the Accra Plan since
the coastal belt remains one of the most UGS-deprived areas. These findings are non-confrontational to
Arku et al. (2016), who also reported that there had been a lasting trait of non-conformity to the Accra
Plan.
While the findings from this study contrast the green coverage rate reports in Accra by Owusu (2018)
and Puplampu & Boafo (2021), they do not deny the fact that residential densities are a driver of UGS
deterioration in the city. It must be accentuated that the high population density in Accra regressed well
with UGS provision in Accra, with an R2 of 0.864. For instance, Ayawaso central municipality with the
lowest population density had the most UGS, corresponding to 32% of the total green coverage rate.
This observation supports the claims made in the existing body of UGS literature in another urban
context of Ghana. For instance, Nero (2017) observed that the population density in Kumasi strongly
relates to green space provision. Therefore, population density inversely relates to green space per
capita.

6.1.2. UGS Equity
To keep track of conformity with UGS planning guidelines and the ability of the available UGS to
deliver the necessary health benefits, the UGS per capita has been widely adopted as a metric to monitor
the performance of cities in terms of health. While many Advanced cities have their standards due to
contextual differences such as city form and population (Nero, 2017), Accra does not have a
standardised measure of how much green space each person should have. Hence, this study adopted the
WHO standard of 9 m2/person. At the city scale, findings from this study showed that the mean UGS
per capita was almost twice higher (26.6 m2/person) than the standard (9 m2/person). Conversely, the
district scale showed an enormous variation, with only two out of the ten districts ( falling below the
standard, indicating the non-deliverability of health functions by UGS in such municipal jurisdictions.
These two districts were the Ayawaso Central and the Accra Metropolis, which had 6.1 and 4.6
m2/person, respectively. By comparing the city of Accra to other areas, it appeared that the mean UGS
per individual is slightly higher than Kumasi, which is 25.5, as reported by Nero (2017). This reveals
that the two major cities in Ghana provide the same average quantity of green space per individual.
Although such comparisons should respect contexts (urban form and population of cities), Accra and
Kumasi are almost identical cities; both becoming gravitational centres of migration and do not have
many public green spaces (Arku et al., 2016; Nero, 2017). Thus, making a meaningful comparison in
the realm of UGS per capita. Since Nero (2017) utilised a very high spatial resolution in his study to
arrive at the green space provision, both are comparable. Nevertheless, the contextual variations do not
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usually make cities comparable in terms of green space per individual since the degree of accessibility
may be technically higher in areas where public parks dominate the urban vegetation than in areas with
a shortage of them. To this end, it is theoretically impractical to compare the OUGS per capita with
other cities worldwide.
On the contrary, Accra's mean public green space per capita (m2/person) of 13.3 m2 per person still
corroborates well with the WHO standard. When considering only public open green spaces, the mean
PUGS/Capita is relatively higher than some European cities such as Lodz- Poland, Bari-Italy and
Ljubljana in Slovenia, with a mean per capita of 12.5, 5.8 and 9 m2/person (Kabisch & Haase, 2015),
respectively. It is noteworthy that the current findings in Accra were almost the same as Amsterdam’s
14 m2/person of Public Open Green Space in the year 2000 (Beatley, 2000).
Although the UGS per capita indicates the average amount of green space each person is associated
with, this approach to UGS measure cannot inform the opportunity of urbanites to appropriate (use or
occupy) UGS in the city. Therefore, the UGS per capita are bound to inaccuracies, which does not
necessarily guarantee use or occupancy as there may be several contextual factors that may inhibit the
use of UGS. In furtherance, one may live in a municipality with abundant UGS but might be impeded
of access due to ownership rights of land in a context. Stemming from this shortcoming, Ngom et al.
(2016) challenged the reliance on green space per capita metrics. A classic example showed up in one
of the interviews where urbanites were constrained from appropriating public open green spaces due to
land ownership problems. This outcome is consistent with Mintah et al. (2021) assertion that the land
management system is a great determinant of the use of urban space in Ghana. These findings do not
dispute the account from Arku et al. (2016), who also stressed the criticality of the land tenure system
in the decision to assign areas as public green spaces in Accra. Therefore, it is important not to base
UGS planning decisions entirely on UGS per capita, owing to the abovementioned shortcomings. The
findings from this study have thrown more light on the bottlenecks of relying on the UGS per capita to
ensure people have access to UGS and the health benefits it provides. This has confirmed the argument
by Ngom et al. (2016) to not solely base green space planning decisions on green space per capita.

6.1.3. Spatial distribution of UGS and Right to the City
It is a fact in previous studies that UGS plays a critical role in the subject of the right to the city (Arku
et al., 2016; Jian et al., 2020). Findings from the inequality analysis revealed moderate inequality
regarding access to UGS in the AMA. Although an index of 0.53 shows a moderate level of inequality,
only 15% of the population in AMA has access to 55% of the vegetation available. Further analysis
shows that the 15% comprised the Ayawaso west and the Okaikwei north municipalities. This trend is
also due to the colonial imprints and conservatory function of some UGS within these municipalities.
Since a large part of the population (85%) had a relation with only 45% of the UGS, it is non-contentious
to stress that most of the urbanites in AMA do not have a right to the city. This finding is consistent
with Arku and Colleagues’ (2016) report which also concluded that UGS does not guarantee right to
the city of Accra.

6.2. Quality of public parks in the Accra Metropolitan Area
With green space being fundamental to this study, not many functional public parks qualified to be
assessed due to their current conditions. As noted earlier, many parks can be identified on loose
selection criteria that, for instance, accommodate even brown fields. Results from the study point to the
scarcity of public parks in Accra. This corroborates with the findings of Arku et al. (2016), who
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emphasised a scarcity of public parks in AMA. To this end, only five public parks were studied. Most
of the parks that were considered had sub-optimal qualities. The Nationalism park had the lowest park
quality of 0.26/1, while the Efua Sutherland Children’s Park – 0.35/1 and Asomdwoe Park – 0.43 also
had sub-optimal qualities. Only the Mmofra Place – 0.59 and the Legon Botanical Gardens – 0.76
crossed the 0.5/1 mark. It was observed that parks with lower PQIs (Nationalism Park, Efua Sutherland
Parks and Asomdwoe Park) had few users, most of them being passers. This is also indirectly shown in
Chapter 5.2.1.2, where most of the survey respondents (74%) were users of the Legon Botanical
Gardens, while those with low PQI had a few respondents. For the rest of the public parks, out of the
few people who use the parks, mainly passers, only a few accepted the request to fill in the surveys on
the satisfaction of park qualities since most people claimed to have limited experience with it. The low
usage of these parks during the observation corroborates with arguments in the existing literature. For
instance, Jansson et al. (2020) argued that the qualities of green spaces (including parks) influence the
frequency of park use. Thus, the lesser the qualities, the lesser the frequency of use. These findings add
to the existing evidence that park amenities (park qualities) are critical to park use (Jansson et al., 2020).
Moreover, the low usage of the parks with low qualities as observed on the field is in sync with results
from the PQI, which was developed from the preferences of people in Accra. Therefore, it can be
inferred that the low visits are a result of the perceived low scores of such parks on the ‘variables’ that
attract people to use green space in Accra.
Despite the observed differences in quality, it must be noted that all parks were deficient in age or
disability-friendly amenities. For this reason, the ‘provision for the aged/disability’ variable had no
score across. Considering the pervasiveness of the deficiency, it is therefore not an overstatement to say
that the available parks do not support the attainment of the UN SDG goal 11.7, which demands cities
to provide universal access to safe and inclusive green space for the aged and persons with disability
(UN, 2016).
Furthermore, the scores for ‘size of green space’ are not the actual but relative size of parks. Hence,
some parks had a zero score. This is precipitated by the standardisation process, which returned the
actual park size on a scale of 0 to 1. This relativity of scores also manifested in the standardised park
quality variables (green coverage rate, lighting, washrooms, maintenance, and no-entrance fees). This
study is not a pioneer in taking this approach. For instance, Kukoleca et al. (2019) arrived at similar
outcomes in their social interaction index of public space, where some public spaces scored 0 in park
size due to the standardisation process. Since the outcome is in relative terms, it should therefore not be
interpreted as an error (Kukoleca et al., 2019).
The reliability test of lighting, waste bins and maintenance PQI variables were relatively low due to the
discrepancies that emerged from the counting of such variables between the first and second round
(mainly to check reliability) of park auditing. Some of these discrepancies emerged from some
restrictions meted out to a field assistant on accessing certain areas of some parks in the second round
of park auditing. This points to the human in counting some variables. For lighting, this was caused by
the temporal installation of some fluorescent light bulbs in Mmofra Place at the time of the second
auditing. These were counted per the discretion of the second auditor. Similar to lighting, waste bins
also had a lower reliability score due to their non-stationary nature. Precisely, at the Efua Sutherland
Park, the second auditor observed that some waste bins were removed from vantage points. The second
auditor considered some of these waste bins, leading to a difference from the first.
While it has been established that parks in the AMA generally have sub-optimal qualities, those below
0.5 had the same management. Contrarily, parks with PQI above 0.5 are under a management regime
other than the initial. The study discovered that the only state-managed parks had PQI below 0.5,
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whereas those above were privately owned. In the study, ownership and management have been striking
contributors to the quality of parks. It was discovered that state-owned parks lack competent managing
authorities. The incapacity of state agencies in charge of providing and maintaining green spaces (the
Asomdwoe Park, Nationalism Park and the Efua Sutherland Children’s parks)) is heavily attributed to
the non-availability of funds. In making their comment on park qualities, two of the interviewees stated
that:
“My understanding is that it is their funds, you know. It is sort of central. By this, I
mean state funds have not been properly allocated to these spaces that are supposed to
be.” (INT 1, personal communication, February 9, 2022)
“When it comes to lawn maintenance, water plays a key role. Having a regular supply
of it becomes a big challenge. But here is the challenge: we do not have the required
funding for basic things like this.” ( INT 5, personal communication, March 12, 2022)
For the Efua Sutherland Park, the non-availability of funds lead to the invitation of private agencies and
some government agencies who felt much more competent for managing, thereby creating inertia or
conflict of ownership. Rather than improving the situation, this has created years of conflict, and no
sustainable revival action has happened in the space.
Diving deeper into the probable cause of the low qualities and the existence of few parks in Accra, the
study found a strong association between the deterioration of green spaces with political barriers. To
this end, some efforts to create more public parks and ensure the quality of existing ones have suffered
political twists and turns. On the one hand, the lack of political will for green space provision has not
been healthy for acquiring necessary funds since the politicians approve those. On the other hand, some
political action almost led to the commercialisation or repurposing of the current parks. Reminiscing
from the EI 144 mentioned in section 6.1.1, it appears that politicians have the overriding power to
determine land use. This trend attracts public mistrust with the actual use of the ceased green space in
the future due to the obviosity of political games which pervade almost every aspect of life in Ghana.
For example, some members of the current government challenged, at the time they were in opposition,
the ecological integrity of transforming the southern periphery of the Achimota forest into an Eco-Park
by the erstwhile administration. Contrarily, they did not maintain their stand about the Achimota forest
when they assumed office, thereby fuelling public discussion on the real intention of the cessation of
the Achimota forest. This strengthens the position that politics is a great barrier to the maintainability
of green spaces.
Moreover, the short tenure of the politicians in Ghana has severely derailed plans that are intended to
maintain green spaces. There are scores of evidence that show, for the Efua Sutherland Park and other
parks, the Mmofra foundation's intervention to step in to revive parks proved futile due to politics. The
following expressions from some of the interviewees confirmed the sabotaging role city politics has
played in the park provision and maintenance:
“We are treated with a certain amount of respect in terms of our ideas. It has not been
easy because what happens is that you know the four-year cycle you know of the change
of the people who are in charge of whatever sector. It has not helped at all. So, by the
time you start talking something through, somebody else comes, and you have to
reorient them again. So, we have not made the progress that we would have liked to
make, so this is another push to try and see if we can sort of getting over that hump.”
(INT 1, personal communication, February 9, 2022)
“There are other ways in which the political class actively sabotages provision of green
space. In one project where we revived the park, a neighbourhood park, the project
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failed not because we were unable to do the revival…. it was then locked off and was
not used. We had the impression that it was made subject to a political calendar
whereby some politicians say; let us wait until campaign season, and then we can show
this place as part of what we have achieved. Nevertheless, the whole place
disintegrated again….. it failed more because of the actions and negligence of
municipal agencies than the public itself.” (INT 2, personal communication, February
21, 2022)
These findings offer no contention with previous studies (Arku et al., 2016; Cobbinah et al., 2021),
which found that political interference is the major cause of deteriorating public parks in Accra. They
emphasised that even some politicians consider the vast spaces of green within the densified city as a
waste of resources since, cost-benefit wise, they can be transformed into more profitable economic use.
They further highlighted that Accra has not been able to keep up with green space plans due to extreme
political interference. For instance, the EI 144 orders the land use and spatial planning unit of the district
under whose jurisdiction the Achimota forest is located to demarcate the ceased area into 5 parcels
(Frimpong, 2022). Still, on political barriers, the pervasive nature of the political arrangements in Accra
sets other direct challenges rolling to park provision and maintenance in the city. To understand the
cause of limited public parks, findings show that the non-adherence to existing land use plans is a major
culprit. One of the interviewees emphasised that:
“We have not been absolutely deliberate about them in our urban planning in terms of
implementing, but if you go into the urban plans, you will see parks designated in the
schools, parks.........they are all in there, but we do not respect the way that the things
have been designed.” (INT 1, personal communication, February 9, 2022)
From the forgoing, it is evident that politics has too much influence on decisions regarding land use.
Although some government interventions in green space management, for example, the EI 144, claim
to ensure the ‘protection of ecological integrity’, the growing public mistrust and insecurity about such
interferences problematises the current top-down approach to land use planning. The top-down
approach has resulted in the non-transparency of the process, especially hardly ever are details of
contractual agreements between developers and the government revealed to the public. This sends a
signal of change within the urban planning approach of Ghana as it does not favour the provision of
green spaces.

6.3. Effects of spatial quality assessment on accessibility to public parks in the Accra
Metropolitan Area.
Many factors affect the quality of paths people choose to access parks. This study considered road types
and their characteristics (sidewalks), land use types and spatial barriers. The selection of attributes of
path quality was constrained by the lack of public access to most spatial data on Accra. The WHO’s
AccessMod (web-based GIS) software successfully performed the cost distance accessibility analysis
to public parks. Even though AccessMod was designed to predict accessibility to health facilities, this
study has revealed its ability to analyse green space accessibility.
With walking as the mode of travel, only a few areas are spatially advantaged to access parks within
the threshold above which recreation declines. The maximum travel time for accessibility in the cost
distance was set at 24 minutes to suit the context of the study area, where people tend to tolerate longer
walking distances (Abankwa & Quaofio, 2020) due to the scarcity of parks. The selected travel time
was the product of the average walking speed in Accra and the walking distance of 1.6 km by Wu and
Kim (2021), who found it appropriate for cities with few parks. This differs from the distance thresholds
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designed to suit the contexts they emerged. Citing examples from green space literature, Handley et al.
(n.d.), in their report for English Nature, recommended several guidelines with a minimum distance of
300 m, whilst in the US, Rigolon, Toker, et al. (2018) followed the half-a-mile recommendations as by
the NRPA (National Recreation and Park Association). Evidence from the smaller walking catchments
of public parks in Accra indicates that adopting the distance thresholds proposed in the UK and US does
not create a fair accessibility analysis due to Accra’s different reality (scarcity of public parks and
walking speeds). This suggests paying attention to the context before adopting distance thresholds in
green space accessibility studies. From the researcher’s reflection of the spatial configuration of park
locations, hardly ever would one find many people who live within, for instance, 300 meters walking
catchment of parks. This is because there are hardly any residential accommodations close to the public
parks studied. Moreover, the longer average walking time (106 minutes) throughout the city points to
the fact that many Accra residents are denied the benefits of physical activity associated with walking
to parks (Dills et al., 2012; Rigolon, Toker, et al., 2018).
The short survey outcome showed that most respondents (47%) travel to parks via public transport,
while those who visit by private cars (36%) were the second. Conversely, active mobility to public
parks was almost non-existent, with only 17% for walking whilst cycling was not a mobility option
(0%) for park users in Accra. These findings corroborate Sogbe's (2021) findings, who also found out
that most residents of major cities in Ghana, including Accra, usually travel by public transport,
followed by private cars/motorbikes and then walking. Their study also confirmed that only a negligible
number of residents in Accra utilise cycling. In furtherance, results from the cost distance and the survey
reinforced each other to a certain extent. Considering the smaller walking catchment as revealed through
the cost distance analysis (section 5.3.1.), it is no surprise that only a few people walked (5.3.1.).
Furthermore, the SSATP (2018) reported that most pedestrian facilities outside the CBD of Accra lack
sidewalks, thereby making walking unattractive. The report from the SSATP is consistent with the
findings of this study because fewer people in Accra are likely to choose walking as a mode of travel.
Even though walking to a park is not solely dictated by the walking infrastructure but also the spatial
proximity of parks (Jian et al., 2020; Rigolon, Toker, et al., 2018; Weiss et al., 2011), this does not
contend the fact that the poor pedestrian facilities (sidewalks) are a contributor to the longer average
travel times. When the six people who walked to parks were cross-tabulated with ‘the extent to which
road conditions (pavement and safety) affected them, the effect of road conditions was quite great (see
appendix 12). This points to the fact that people who walk to parks in Accra are hugely affected by the
walking infrastructure, such as sidewalks. Some studies on urban walkability have already shown that
walking to parks (Rigolon, Toker, et al., 2018) and health facilities (Blanford et al., 2012b) in cities are
affected by the physical conditions, which include sidewalks, land use, and barriers (such as water and
military base). Findings from this study support Blanford et al. (2012a) argument that walking to health
facilities in a sub-Saharan context is amenable to geographic conditions, although this research reports
access to public parks in the context.
Commenting on the cost distance accessibility and network-based accessibility, it is apparent from
figure 2 that network-based accessibility overestimates travel catchments. In essence, not accounting
for path quality does not present the reality of accessibility, thereby pointing to inaccuracies with the
standard measurements of accessibility, such as the network-based accessibility (container-approach).
This corroborates with the submission of Ngom et al. (2016), who argued that standard measurement
of accessibility is limited because they are unable to account for the complexity of geographic
constraints to accessibility.
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6.3.1. Implementation of 3SFCA for neighbourhood accessibility
Since this research was mainly driven by the goal of investigating accessibility from an integrative
perspective, the initial intention was to use the Huff-2SFCA. The Improved-Huff-2SFCA from (J.
Zhang et al., 2021) predicts access to green space based on the park qualities, distance and the size of
the demand points (population) while considering the competition surrounding the choosing a park.
However, that methodology appeared irrelevant due to some emergent observations from the park
qualities analysis and cost distance. First, none of the public parks with relatively better quality - PQI
(attraction factor) had their accessibility catchments overlapping. Therefore, there was no chance of
competition between parks. As shown by Luo (2014) and J. Zhang et al. (2021), overlapping catchment
areas are a precondition for competition among the choice of facilities. Secondly, parks with
overlapping walking catchments had low qualities (low attraction), limiting the chances of competition.
This is because people are attracted to parks with better quality (Jansson et al., 2020; Weiss et al., 2011;
J. Zhang et al., 2021). Therefore, the measurement of competition for use appeared irrelevant.
To overcome the shortcomings of the initially proposed Improved Huff-2SFCA, the 3SFCA was
adopted, and this helped to predict accessibility to parks. Like the AccessMod, the 3SFCA also showed
its potential of predicting access to parks besides its original application in health care accessibility
(Wan et al., 2012). Despite the success story of 3SFCA, generating travel times between parks and
centroids of neighbourhoods (a crucial step in the 3SFCA) with the cost distance appeared challenging.
Although the final accessibility measure considered the cost distance, it must be accentuated that only
the travel thresholds influenced the 3SFCA accessibility results. To this end, the travel time of
neighbourhood centroids was based on the output of the OD cost matrix. Although the travel cost was
not based on the initial cost distance analysis, it did not affect the intent of the 3SFCA. This is because,
at that step, the 3SFCA method intends to show the relative degrees of accessibility amongst the
neighbourhoods without emphasising the actual distance.

6.3.2. Neighbourhood accessibility
For this study, the spatial qualities (park qualities – amenities and the physical configuration of
surroundings) were considered in determining neighbourhood accessibility. These physical
configuration elements are the road types and their characteristics (presence or absence of sidewalks),
land use types and the residential density (population) around the parks. Generally, findings from the
study indicate the criticality of spatial qualities in access to parks. Accounting for the spatial quality of
parks showed that a tremendous number of neighbourhoods (88) do not have access to public parks.
Only 12 neighbourhoods were considered accessible to the public parks, notwithstanding varying
intensities. Some of these neighbourhoods had low accessibility despite falling within the walking
catchment of parks. The varying intensities of accessibility were moderated by disparities in residential
density, path quality and park quality. This reveals park poverty in most neighbourhoods within the
walking catchment of public parks. It is worth mentioning that this phenomenon is a similitude to
findings from existing studies (Macedo & Haddad, 2016), which found that high residential density
could create park poverty. Moving forward, the study has shown that residential density is not the sole
cause of park poverty. It must be emphasised that path quality and park amenities are capable of creating
park poverty even within areas within walking distance thresholds. This is not a discovery in public
open space research.
In their contribution to the relevance of spatial quality on park use, Weiss et al. (2011) asserted that
living close to a park does not necessarily guarantee high spatial accessibility if the spatial qualities are
not favourable. Moreover, some interesting dynamics existed among neighbourhoods that made it to
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the accessibility zones. For instance, the anisotropic distance - a component of the spatial qualities- is
the reason behind the small walking catchments in Accra. Thus, the path quality does not foster active
recreation to parks in Accra. This is because the congestion in commercial areas (land use type) and the
non-availability of sidewalks along some roads prolong travel time. Thus, people walk shorter distances
than they would in a perfect spatial condition given the same travel time. The criticality of path quality
in the overarching spatial quality was more pronounced when the park qualities were adjusted to reflect
the ideal situation. From the results in section - 5.3.2, it was observed that accessibility to parks
increased for neighbourhoods close to parks whose original PQI were low, while the opposite is true.
This supports the wide agreement among scholarships (Dills et al., 2012; Grow et al., 2008; Jian et al.,
2020; Kaczynski et al., 2014) in physical activity and recreation research. They emphasise that the path
quality affects walking to parks.
However, improving the qualities of existing public parks solely in Accra will only increase the degree
of attraction for neighbourhoods that already have access. Undoubtedly, creating more parks in Accra
is necessary to boost spatial accessibility to parks in Accra. Nevertheless, it should be complemented
by the aims of achieving high spatial quality and not done in isolation. This is needful because the
results have shown that promoting activity mobility to parks by building quality sidewalks, considering
residential density and improving park quality is all in the quest to boost spatial accessibility to parks.

6.3.3. Spatial qualities and disparities
According to Macedo and Haddad (2016) and Weiss et al. (2011), not having good spatial quality can
create social and health inequalities. Considering the low spatial qualities in Accra (revealed through
the studies), it is not surprising to say that Accra is afflicted with social and health inequalities.
Commenting on inequalities in Accra, (Obeng-Odoom, 2011) reported that there exist vast social and
health inequalities. Therefore, the findings of this study suggest that the poor spatial qualities of public
parks are a probable precursor of the vast social and health inequalities in Accra. However, more
evidence would be required to substantiate this in order for it to be given attention in policy.
Drawing down the curtains from a physical justice (spatial justice) perspective, the findings from this
study has shown that public parks are not fairly and equitably distributed. This is complicated by their
spatial qualities, which do not present themselves as opportunities for parks to be used by the
inhabitants. Thus, it shows that the current distribution and spatial conditions of green space use in
Accra do not guarantee physical justice (spatial justice). The observation aligns with Edwared Soja's
(2010) position about spatial justice. He asserted that for spatial justice to be achieved, socially valued
resources must be fairly and equitably distributed along with the opportunities to use them.

6.4. To what extent does considering the spatial qualities of parks provides a
comprehensive understanding of green space accessibility?
Scientifically, this study aimed to provide a comprehensive understanding of the importance of
accounting for the spatial qualities of parks in accessibility analysis. Several authors have argued that
park qualities (Biernacka et al., 2020; J. Zhang et al., 2021), path quality (Ngom et al., 2016; Rigolon,
Toker, et al., 2018; Wang et al., 2015) and residential density (Jian et al., 2020) are factors which
inevitably affect accessibility to green spaces.
By taking the integrated approach in this study, the results (refer to section 5.3.1.) revealed substantial
discrepancies between accessibility analysis that includes spatial qualities and those that do not. On the
basis of path quality to parks, the results showed that the network-based approach (which does not
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account for path quality) overestimates the accessibility catchment, and since it is a container approach,
it did not show the varying degrees of distance one has to travel to reach a park. Conversely, the cost
distance analysis, which accounted for path quality, showed that people could travel less than the
network-based accessibility under the same travel time. Generally, Accra falls within coastal plains,
with low terrain and a gentle slope. If the terrain of Accra had been much steeper, the overestimation
by the network-based accessibility would have been huge. Therefore, it goes without saying that the
cost distance approach, which accounts for path quality, will yield higher travel times (small access
catchment) when applied in areas where the slope is extremely steep.
Moreover, the cost distance analysis showed the varying travel cost even amongst areas within the
accessible distance threshold. Since the quality of paths is contextual (for instance, elevation and land
use types are peculiar in different areas) to Accra, considering them in the analysis produced
accessibility results that reflect the context of the study. Having established the importance of context
in green space accessibility research, it is worth mentioning that path qualities have high significance
on accessibility and reflect the true situation of access to green space better than the network-based
accessibility.
Moreover, the 3SFCA, which integrated the park quality and residential density, also showed that
accessibility to green space is much more complex than the container approach of accessibility analysis,
where several areas are broadly classified under accessible or non-accessible zones. Thus, living within
a distance threshold means access. Contrarily, the inclusion of spatial qualities showed that most parks
in Accra had sub-optimal qualities. For this reason, even neighbourhoods that were close to some parks
still had low accessibility. This observation was confirmed by the field observation and PQI, which
showed that people were not satisfied with the qualities of some of the parks and, therefore, they barely
access (use) them.
Regarding the residential density, this study evinced that having a high population around a park limits
accessibility. For instance, because of the high residential density around Mmofra Place,
neighbourhoods such as Abelempke and Dzorwulu residential areas had low accessibility regardless of
their close proximity (by distance) to the park. Another observation that confirmed the criticality of
residential density in accessibility measurement is that when the PQI was adjusted to analyse
accessibility, there was a less change in accessibility as compared to other neighbourhoods with low
residential density. Hence, the combination of the population of the Abelempke and Dzorwulu
residential areas places a high demand on the Mmofra place, which indicates the limited accessibility
of the above-mentioned neighbourhoods. This corroborates with arguments of existing studies (Jian et
al., 2020; J. Zhang et al., 2021), which emphasise that population demand hugely impacts access to
green spaces.
Synthesising the points raised above, it is non-contentious that spatial qualities highly mediate access
to green spaces. It is also noteworthy that the inclusion of spatial qualities is a better way of making
accessibility to green space reflect the conditions of the context where the study is undertaken.
Therefore, this study argues that spatial qualities, to a larger extent, affect accessibility to green spaces
and should be a key consideration in green space accessibility analysis.
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6.5. Other emerging points
Apart from the objectives based discussion point, other issues emerged from the results worth
discussing.

6.5.1. Mode of travel and Corona pandemic
Many aspects of the urban systems were affected during the pandemic, with the public transport sector
being no exception. As noted in the results section-5.3.1.1, most park users in Accra visited via public
transport. This was still the case during pre-corona times. The systematic organisation of public
transport (seating close to each other) made it difficult to observe social distancing. Compounding the
problem is that wearing masks was hardly a practice in public transport (Sogbe, 2021). For instance, in
a study by Sogbe (2021), the majority of the residents in cities in Ghana, including Accra, feared that
they might be infected with corona virus due to the proximity of seating arrangement of public transport.
Since most park users are left with no viable alternative to reach parks in a shorter travel time, their
frequency of visits declined. This was confirmed by one of the interviewees who indicated that:
“Another limiting factor of park use during the corona times is mobility. If you cannot
walk to a park, you have to take a Trotro or a public transportation system, which
makes you feel vulnerable. For this reason, you are not going to visit a park...
Absolutely, mobility and access are so closely tight together.” (INT 2, personal
communication, February 21, 2022)
Park maintenance is heavily linked to money mainly generated through entry fees in the case of public
parks that are privately owned. In light of that, a park manager (Mmofra Place) indicated that visits to
their park have substantially declined, which has quite affected the maintainability of parks. Also, the
same interviewee recounted that children have been the most affected by the corona pandemic in park
use, albeit linked to corona and not the travel mode. In most cases, children visit parks collectively
under school arrangements. Since the pandemic led to school closure, very few kids visited parks. It
was stated that:
“A lot of the organisation for children to go into green spaces is done through the
school system. So, when schools have been out because of COVID, that impacted the
capacity to reach children and their parents through schools.” (INT 2, personal
communication, February 21, 2022)
This has again limited their ability to generate funds to ensure satisfactory quality. Considering the fact
that children are most affected, achieving accessible green space for children as envisioned by the UN
SDG goal 11.7 will be difficult. Moreover, this situation contravenes the findings of Berdejo-Espinola
et al. (2021), who emphasised that green space use significantly increased during the pandemic. Based
on the study by Erdönmez and Atmiş (2021), corona-related restrictions to green space access tend to
increase physical and psychological problems among residents in Accra. It is worth stating that mobility
choices in Accra coupled with park visit arrangements were mediating factors for park visits during the
pandemic.
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6.6. Reflection on Conceptual Framework
The initial conceptual framework (figure 2) envisaged urban green spaces and how they guarantee
inhabitants' right to the city. For this reason, the right to the city concept was chosen as the higher-level
construct. To reveal the right to the city, physical justice was adopted as a mediator between different
levels of UGS and how they grant people the right to the city. Furthermore, the existence of land
management problems and the management of green spaces was also envisaged as potential influencers
of the allocation and appropriation of UGS. After data collection and analysis, the study found that
physical justice is a better yardstick for understanding the right of inhabitants to urban green spaces.
This is because some of its attributes (spatial qualities) could accurately reveal the right to appropriate
public parks. Despite the fact that acreage per person and acreage (size) has been theorised to show the
extent of health benefits people derive from green space, the contextual challenges such as land
management challenged the use of PUGS by inhabitants in the city. Therefore, these metrics do not
always guarantee the right to appropriation. This is why in figure 24, the connection between quantityoriented measures and right to the city was represented with a dotted line ( pointing out the inaccuracies
surrounding its use as a measure to tell right to the city). Likewise, the management of some parks
hindered access and, consequently, the right to appropriation. Therefore, the yet to be established lines
in the initial framework (figure 2) changed to the continuous line in the final conceptual framework.
As indicated in section 6.3.3., spatial qualities, however, proved to be the better approach to measuring
access to green space. Hence, it still has continuous lines connecting them to the right to the city (figure
2). One thing that escaped the conceptualisation of the initial framework was the nexus between
mobility in Accra and the corona pandemic. As discussed in section 6.5, access to parks was greatly
limited by the corona pandemic-mobility nexus, thereby preventing many people from using the green
spaces available in the city. As globally known, several people have not disentangled from the memories
of the pandemic since the world is still in the recovery phase of the pandemic. Thus, it is unarguable
that this will continue to influence access to public parks for some time, at least in the context of Accra
and other areas where the corona pandemic-mobility nexus manifest like Accra. Therefore, the corona
pandemic-mobility nexus was added as another confounder which influences access to green space and,
consequently, the right to the city.
In conclusion, the initial conceptual framework could not adequately explain all the conditions
surrounding how green space guarantees rights to the city in Accra. It was expedient for the study to
make allowance for emerging confounders affecting access to urban green space. This resulted in a new
conceptual framework (as shown in figure 24 below) other than the one that was proposed at the
prestudy phase.
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Figure 24: Final conceptual framework of the study

6.7. Limitations
Despite the feasibility of this study, some challenges were encountered. These limitations are explained
in the subsequent sections:
To begin, the study encountered modified unit problems (MAUP). Since the city of Accra does not have
a current population of data for the districts and unsurprising neighbourhoods, the study aggregated the
vectorised data of raster population density data to derive populations within districts and
neighbourhoods. There was a high chance that the aggregate populations were confounded by Modified
Aerial Unit Problems (MAUP). MAUP is a statistical bias that either overestimates or underestimates
the population within a zone. While this is inevitable, the high spatial resolution of population data (30
meters) minimises the overestimation/underestimation problems. More also, not much MAUP impacted
the aggregation of populations at the neighbourhood level since most neighbourhoods have a relatively
small spatial extent compared to the AMA districts.
Another limitation of this study emanated from the survey and interviews. The indicative purpose of
the survey does not support the making of generalisation out of the findings. Moreover, due to the nonresponse and non-availability of park users for most public parks, most survey respondents emerged
from the Legon botanical gardens. Therefore, the survey could not give enough information about
visitors’ experience of public parks. The online interviewing was quite challenging due to the instability
of the internet connections of some interviewees. This caused the session to be postponed. This
eventually brought about delays in the data collection. Also, scheduling online interviews convenient
for the interviewees was a challenge due to their busy schedules. This also led to several postponements.
Generally, these factors delayed the data collection process.
Also, some of the variables for the PQI did not reveal the relative difference in quality among parks.
For instance, some lights were much larger and brighter than others, hence giving varied experiences
to park users. Since the instrument only counted functional lights, we could not account for the relative
contribution of different lights to park quality. In the same vein, ‘No garbage/Litter’ gave an indication
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of the sanitary conditions of the park; it, however, did not show the varying intensities of good or bad
sanitary conditions. Hence, this item did not discriminate well among the parks.
More also, the subjectivities surrounding human preferences expose the weakness of the PQI to show
how much of an amenity will be enough for different park users. For instance, some park users
recommended that parks could be improved with more benches, improved washrooms and improved
signage – maps at vantage points. Since the desirability of improvements can be subjective (vary), it is
difficult to develop park qualities that reflect everyone's preference in terms of the extent of
improvement. Besides this, the adoption of multicriteria (variables) based on the perception for
assessing park qualities prone the results of the park quality assessment to value judgements that may
lead to (under)overestimation of such qualities.
Moreover, the enormous data constraints of Accra placed huge limitations on what this study could
have achieved. For example, despite the emergence of private green spaces in Accra, the lack of public
access to land use plans and the non-availability of spatial data on houses in Accra made it challenging
to account for how much of the available green spaces were privately owned and used, which is one of
the emerging green spaces in the city.
It is also worth mentioning that the corona pandemic impacted the research process. The initial idea
was to travel to Accra and collect data. However, the corona virus restrictions and the associating
financial obligations did not permit me to travel. For this reason, the completion of the study was
delayed for a month because it took a while to organise a viable alternative of using field assistants and
explaining the goal of the data of collection and what data was needed.
Another limitation is the assumption of speed achievable on different terrains. Since there is no data on
the walking speeds in varied terrain (road types and land uses), the study made assumptions based on
the researcher’s knowledge of the context, studies in Accra and other studies in Sub-Saharan Africa
(SSA). These may be affected by quite some uncertainties, thereby having a slight impact on the cost
distance accessibility results.
Lastly, a key limitation of this study stems from the integration of cost distance and 3SFCA. Although
this study managed to link the cost distance and 3SFCA by using the catchment of cost distance analysis
as a basis for neighbourhood accessibility analysis, the grid-based travel times generated from the cost
distance analysis could not be integrated into the 3SFCA as the travel cost for each neighbourhood
centroid. To this end, the OD cost matrix travel times that vary from the cost distance were used.
Nevertheless, this did not impact the results since non-accessible neighbourhoods were already
eliminated by the walking thresholds created through the cost distance.
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7. Conclusion
7.1. Research Objective and Overall Research Question
This study focussed on the Accra Metropolitan Area, where under-researched issues of green space
deterioration and inaccessibility could be envisaged as precursors to the vast social and health
inequalities afflicting the city. To diagnose these issues, this research was driven by a main scientific
objective: ‘To integratively assess UGS provision and accessibility inequalities in the AMA.’ By integral
assessment, this research explored inhabitants' access to UGS by considering critical components of
green space assessment such as green space per person, the qualities of green space ‘public parks’ and
the quality of the paths of ‘public parks’. In short, this paper investigated UGS by considering both
quantity and quality-oriented measures of green space, which were a missing piece in the current body
of research on UGS accessibility. The study thrived on the main research question to investigate this
problem: How fair is access to UGS in the Accra Metropolitan Area?

7.2. How fair is access to green space in the AMA
In response to this question, the study began with the NDVI analysis to understand how much vegetation
is left in the city, including street trees and small green spaces close to residential locations. Following
this, the quantity of PUGSs was derived. The study narrowed the focus to public parks to derive a
weighted park quality. The qualities were derived from field observations and spatial analysis and
further aligned with the factors that influence green space use in Accra. Lastly, a combined cost distance
analysis and 3-SFCA were utilised to predict accessibility to parks within neighbourhoods.
Findings from the study showed that, on average, each individual in Accra has a fair share of UGS that
would yield the health benefits of green spaces. This is because the green space per capita was above
the 9 m2 green space person standard by the WHO. However, variabilities were identified at the level
of the district. Thus, green spaces were not fairly distributed in the districts. The Gini inequality analysis
expatiated the degree of inequalities in the city. For overall UGS, only 15% of the population in the city
was associated with 55% of overall UGS. In the same vein, inequalities regarding access to PUGSs
showed that just 20% of the population shares 80% of green spaces at the expense of the 80% population
who shares only 20%.
Many parks were discovered per everyday discourse of what a park is in Accra. However, the study
recognised only five of them since most of the existing ‘parks’ in Accra's everyday discourse were bare
ground or brownfields. The study showed that most of the parks had sub-optimal qualities. These low
qualities were mainly attributable to the lack of funding, ownership conflict, and political interference.
The integrated approach (spatial quality) showed that several neighbourhoods do not have access to
public parks. This is because many neighbourhoods cannot access parks within walking distance due to
the huge cost one has to incur to reach them. Most notably, the existence of few parks is the cause of
the scores of public park deprivation in Accra. This observation suggests a gross unfairness with access
to green spaces. For a few neighbourhoods that had access to public parks, the study also showed the
existence of park poverty, where people live within parks but do not have high spatial accessibility.
Pointing to the precursors, the park's low park qualities and the cost of commuting (path quality) were
the culprits. In addition, the residential densities around parks contributed to this inaccessibility.
By synthesising the findings from all the research questions to answer the main research question, the
study showed that it is only at the regional level that green spaces are fairly distributed. At the district
level, green space access, to some extent, was fair. Conversely, the Gini inequality indicator defied the
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accessibility revealed at the regional and district levels. Moreover, studying accessibility to parks brings
more nuances to the accessibility problem since it showed huge accessibility inequalities in the AMA.
By deducing from these points, it is apparent that considering all green spaces at the metropolitan level
gives fair access to inhabitants in the AMA, while access to public parks points to wide disparities in
access. Obviously, the observed trend of this study parallels the ideology of physical justice under
spatial justice, and as a result, people cannot use or occupy most public parks due to their spatial
qualities and management scare. The entry fees charged and the management issues restrict people from
using parks. This contradicts Lefebvre’s vision of right to the city. He argued that for right to the city
to be guaranteed, inhabitants must have full and complete usage of urban space, in this case, green
space/parks. Since the study revealed the opposite, it must be emphasised that inhabitants of Accra do
not have the right to the city. By inferring from the trend, it must be asserted that the outcome of the
study, to a larger extent, deviates from the tenets of physical justice and right to the city. Against this
background, this paper concludes that access to urban green spaces in the Accra Metropolitan Area is
not fair. Therefore, the people’s right to the socially valued resource of green spaces is tremendously
curtailed.
For the scientific objective, the study evinced that accounting for spatial qualities in urban green space
accessibility reveals the true nature of accessibility. That also simulates the complexity of the context
in affecting access to green space.

7.3. Recommendations for urban planning
Findings from the study are informative to urban green space planners in Accra in the following ways:
Firstly, urban planners need to have green space network plans to bridge the inequalities with green
space provision and access. This is best done when green spaces are considered at the metropolitan
scale. As shown in this study, beginning the investigation of green space provision from the regional
perspective offered useful insight on priority areas and where connections could be made to ensure
seamless urban green space coverage. Also, approaching green space provision from the metropolitan
scale help maximise the broad climate adaptation impact it delivers. For this reason, this study advises
urban green space planners to approach green space provision from the metropolitan level.
Subsequently, the focus must be narrowed to the neighbourhood scale, where parks or public open
spaces play an important role in the ecosystem services green spaces deliver.
Secondly, the easiest way of boosting access to public parks (with amenities) is to fix existing parks.
This means transforming the public parks with poor qualities into good and ensuring that the good ones
even become better. From this perspective, urban green space planners need to consider users'
preferences since the definition of quality green spaces is meaningful if it satisfies their recreational
needs. As demonstrated by this study, it is apparent that the inhabitants of Accra do not appreciate the
qualities of existing green spaces. This suggests the importance of planning green spaces collectively
with citizens. By taking a co-creative approach, urban parks can meet recreational needs and supply the
necessary ecosystem benefits. Studies on urban green space research in Accra have shown that citizens
possess rich knowledge of green space and appreciate its usefulness. This green space consciousness
among the citizenry is an asset for citizens-expert collaboration. Following this collaboration, green
space planners should also consider the residential densities to avert creating undersupplied quality
green spaces. This will inform city planners not to create green spaces that deepen park poverty.
Thirdly, the study discovered a scarcity of public open space in most districts within the AMA. This
requires the creation of more PUGSs in the city. This means creating more urban natural spaces.
Considering the land management problems and the resulting difficulty in acquiring new lands for green
space provision, the educational institutions which own spaces (brownfields) could be a potential site
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for regreening. In doing so, the Ghana Education Service can sanction both publicly and privately
owned schools to consider green spaces as a requirement of the standard school environment. This calls
for collaboration between the Ministry of Education and the Departments of Parks and Gardens. This
is necessary because the Department of Parks and Garden's expertise would ensure that green spaces
are well maintained to avoid deterioration. Furthermore, the sheer competition surrounding land use in
the city might challenge the provision of green space with a size greater than 2 hectares. By
manoeuvring around this contextual challenge, urban green space planners must give attention to
greenways. Collaboration between the Town and Country Planning, Parks and Gardens and the Ministry
for Roads and Highways is required to provide extensive green space along roads. The aggregate
benefits of the small patches will amount to greater ecosystem benefits. Another way to overcome the
space challenge is for green space planners to consider temporary green spaces. While space is very
important in green space provision, the dimension of time could neutralise the space challenge. This
can be done when temporary contractual arrangements are made between city authorities and owners
of abandoned lands or spaces whose uses are not urgent. Infrastructure wise, temporary green spaces
could be created by aggregating several plant pots rather than planting soil. This approach can minimise
the potential fears of perpetual colonisation of land on the part of landowners.
Fourthly, one of the key findings of this study is that the path quality of green space can militate
accessibility. This points to the need for a safe and pedestrian-friendly walking environment to foster
access to green spaces. This means urban green space planners should consider interventions that can
boost path quality while planning for new green spaces. Some pro-path quality interventions range from
providing enough greenways to providing quality sidewalks. However, this emphasises the necessity
for urban green space planners to collaborate with transport planners and government institutions in
charge of mobility.
Fifthly, cities' intricate state demands a multi-functional approach to solving urban challenges. To this
end, green space planners should pay attention to green space-oriented developments where solutions
to other urban challenges are engineered from the circle of green spaces. Taking this approach can
appeal to the sensibilities of people who resist green space development. For example, flooding has
been one of Accra's most worrying urban challenges. As a result, finding solutions to curb flooding
unites everyone. While providing green space as an isolated urban planning policy might face
resistance, proposing green spaces as a critical intervention in solving the flooding can be an opportunity
for killing several birds with a stone (green space).
Sixthly, the focus on spatial justice and equity should be the central focus of urban green space planning.
This is because the creation of green spaces is only meaningful if people can use them (access). Since
access is a social issue (embedded in spatial justice), it must be viewed from a spatial point of view
instead of a mere green space strategy. Thus, ensuring access to UGS should begin with questions such
as which areas lack more green space and who needs more. Taking a departure from the spatial justice
viewpoint is important for ensuring accessibility because once a green space strategy is created, it will
be difficult to retrofit spatial justice. This is because the rationality (technicality) that created them is
likely to pre-empt and fight every meaningful proposal of spatial accessibility.
Finally, it appeared that the current top-down planning system in Accra is susceptible to enormous
political interference leading to difficulties in provisioning, preserving and maintaining green spaces.
To this end, there is a need for transformative change in the urban planning system to accommodate
citizens' perspectives. This would make the process transparent and empower citizens to be stewards of
green spaces.

7.4. Recommendations for future research
This paper recommends future studies to investigate the seasonality of green space accessibility. This
is important because commuting on certain land use and unpaved roads can create more difficulties
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regarding walking. For instance, walking on unpaved/roads without sidewalks during rainy season
slows travel speed due to muddy conditions they create. This ultimately affects travel time. In doing so,
this can be included in the spatial quality assessment of parks.
Since the socio-economic dynamics of Accra was not a focus of this study, it is recommendable for
future studies to focus on the role demographic dynamics play in access to urban green space in Accra.
This is necessary to understand who has more access to green space. Undertaking this research in Accra
would be quite challenging since data on socio-demography is not publicly accessible at the
neighbourhood scale. Therefore, a preliminary study that identifies the city’s socio-demographic
dynamics is required before one can draw the relationship between access to green space (spatial
qualities) and socio-demographics.
In addition, the friction between planning, politics and land ownership is a major threat to green space
provision in Accra. This means the political ecology (power dynamics) of green space provision is
critical in increasing green areas and the associated accessibility issues. Thus, there is a need for
peaceful co-existence among these bodies to foster the provision of green spaces in Accra. Against this
backdrop, future research should explore how the planning-politics-ownership nexus can co-exist
(power dynamics) to boost the provision of green spaces. To be precise, studies can investigate the
pathways through which these important stakeholders of UGS can harmonise to advance green space
provision in cities.
Even though the 1600 meters distance threshold (24 minutes travel time) proposed by Wu and Kim
(2021) for the accessibility analyses is a semblance of the Accra context, further research is required to
understand how long people are willing to travel to green spaces in Accra. This investigation must occur
in light of other socio-demographic dynamics (age, education, economic prowess) to aid the
development of a more accurate distance/travel time threshold for the context of Accra. This will be
useful for siting new parks in the city to avoid potential spatial inequalities. It is necessary because there
are few parks in Accra, and as a result, people tend to walk longer distances than usual. It is also
important to consider whether access is free or paid when UGS research is carried out in other contexts.
This is important because this study has shown that entry fees were a major factor that inhibits
accessibility to some parks in Accra.
Besides this, it was expected that the OD cost matrix would return a smaller travel catchment than the
cost distance analysis under the same travel time since the cost distance considers more barriers than
the OD cost matrix. However, the opposite was found. It is, therefore, important for GIS developers to
investigate why the travel catchment of the OD cost matrix is lesser than the travel catchment of cost
distance analysis given the same travel time.
Considering the variance of contexts, there could be other confounders of spatial qualities of parks. This
can be the noise and air pollution in the surroundings of parks. Since the list of factors that affect spatial
qualities is not exhaustive, future research should consider some more variables as long as such data
are available and usable.
Given the spatial quality dimension of park accessibility, this research attempted to come up with an
integrated approach to understand the phenomena. This was successful conceptually and only to an
extent, methodologically. Thus, it was impossible to completely link the cost distance output with
3SFCA. This methodological bottleneck suggests the interdisciplinarity of urban green space research.
Therefore, coming up with accurate measurement methods would thrive on an interdisciplinary
approach involving urban planning and geoinformatics researchers. It is recommendable for future
studies to consider an interdisciplinary approach towards developing a GIS approach that can perfectly
integrate travel cost from cost distance analysis with any of the catchment flow area methods (2SFCA,
3SFCA, Huff-2SFCA and Improved Huff-2SFCA) for urban green space accessibility. This will
advance the methods for accounting for spatial qualities in urban green space accessibility research.
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Also, the combination of methodologies (spatial analysis, survey and interviews) showed the
inefficiencies of using a single methodology in determining green space accessibility. For instance,
while no entry fees were charged for some parks, the existing management structures prevented people
from using the park. This was revealed only through the interviews. It is therefore important for future
studies on green spaces to blend both qualitative and quantitative methods to understand the deep
contextual underpinnings of green space provision.
Given the limitations of the park quality instrument, future research should focus on improving park
auditing tools by taking into account the varying intensities of some park amenities, such as sanitary
conditions and lighting. This will advance methods for assessing park qualities.
Last but not least, this study found a possible association between the vast social and health inequalities
and the spatial qualities of parks. However, more evidence is required to substantiate this association.
Therefore, future research should explore the degree of spatial relationships between the health and
social inequalities and the spatial qualities. This is also necessary to find out whether other confounders
exist to the spatial qualities and health/social qualities.
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9. Appendix
Appendix 1: Accuracy Assessments of the NDVI Classification

Non-Vegetation
Vegetation
Total

Non-Vegetation

Vegetation

Total

42
12
54

1
65
66

43
77
120

Overall Accuracy
Kappa Coefficient

0.891667
0.777015

Commission
Non-Vegetation
1
Vegetation
12

Omission
Non-Vegetation
Vegetation

12
54

43
77

%
2.325581
15.58442

Producer's accuracy
Non-Vegetation
42
Vegetation
65

54
66

%
77.77778
98.48485

54
66

%
22.22222
81.81818

User's accuracy
Non-Vegetation
42
Vegetation
65

43
77

%
97.67442
84.41558

Appendix 2: List of Public Parks in Accra from Literature Study and verification from Department of
Parks and Gardens
Public Parks

Management
Regime
Public owned

Status

Source

Not selected because it is
conservatory green space
and has no amenities

Efua
Sutherland
Children’s Park

Publicly owned

Met the selection criteria.

Legon Botanical Gardens

Public-Private

Met the selection criteria.

Asomdwoe Park

Public owned

Met the selection criteria.

Rose Dekha Park

French Embassy

No more a park

Nationalism Park

Public owned

Met the selection criteria.

(Arku et al., 2016; Mmofra
Foundation, 2020; Town
and Country Planning
Department, 2001)
(Arku et al., 2016; Mmofra
Foundation, 2020; Town
and Country Planning
Department, 2001)
(Mmofra
Foundation,
2020; Town and Country
Planning
Department,
2001)
(Arku et al., 2016; Mmofra
Foundation, 2020, 2020)
(Arku et al., 2016; Mmofra
Foundation, 2020)
(Arku et al., 2016; Mmofra
Foundation, 2020)

Achimota Forest
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Rufus Green Park n/a

Privately owned

Not within the study area

Timora Gardens n/a

Privately owned

Not within the study area

Marvels Gardens n/a

Privately owned

Not a public park

Matelo
Recreational
Centre n/a
Cleaver House Gardens
n/a
Top Venue Gardens n/a

Privately owned

Not within the study area

Privately owned

Not within the study area

Privately owned

Not within the study area

Rawlings Park

Publicly owned

Turned into a car park

Mmofra Place

Privately owned

Met the selection criteria.

(Abankwa & Quaofio,
2020; Mmofra Foundation,
2020)
(Abankwa & Quaofio,
2020)
(Abankwa & Quaofio,
2020)
(Abankwa & Quaofio,
2020)
(Abankwa & Quaofio,
2020)
(Abankwa & Quaofio,
2020)
Arku
et
al.,
2016,
Department of Parks and
Gardens.
Department of Parks and
Gardens;
Mmofra
Foundation.

Appendix 3: Selected Parks for Spatial Analysis
Park

Description

Efua Sutherland Children’s

Established in 1979 as the largest national park in downtown Accra

Park

primarily for children but also for the vast population within Accra.
Historically, the place is considered the largest national park in Ghana.

Asomdwoe (Peace) Park

It is an official public park located a few meters away from the formerly
Danish, Christianborg castle. Developed nearly a decade ago as a burial
ground for former president Mills, the expanse of the green enclave is open
to the public for recreational activities. The park was named after the
former president Mills, who was considered the ‘King of Peace’.

Mmofra Place

Created as a model environment that inspires play and outdoor learning,
the Mmofra place serves several communities, especially children with
recreational functions. It also functions as an advocacy space that
promotes design inspiration for parks in Accra.

Legon Botanical Gardens

It is a privately owned public park designed with a wide range of amenities
to support the recreation of many locals, serving diverse functions ranging
from extreme sociability to extreme ecological purity.
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Nationalism Park

Nationalism Park is a public park near the independence square of Ghana.
The creation of the park is affined to the independence and sovereignty of
Ghana. Making it not just a park but also a historical site.

Appendix 4: Cohen’s Kappa inter-rater reliability for park quality audit.
Variable
Lighting
Signage
Washroom
Waste bins
Benches/Seats
Playground
Catering
Water Landscape
Maintenance
Entrance Fees
Security Guards
Garbage/Litter
Provision for
Aged/Disabled

Minimum
2
0
0
0
1
0
0
0
0
0
0.5
0

Maximum
13
1
1
7
1
1
1
1
7
10
1
1

Median
5
0
1
2
1
1
0
1
1
0
1
0

Mean
0.4
0.4
0.6
0.372
1
0.6
0.4
0.6
1
3
0.9
0.4

Reliability
.32 (.018)
1 (.025)
1(.025)
.55 (.000)
1(.025)
1(.025)
1(.025)
1(.025)
.44 (.025)
1(.025)
1(.025)
1(.025)

0

0

0

0

1(.025)

Appendix 5: Park Visitors Questionnaires

Park Visitors Questionnaires
This survey intends to understand the experience of visitors of Public Parks in Accra Metropolitan Area. The researcher is
aware of ethical responsibilities of undertaking survey and therefore your participation is anonymized. The outcome of
this study will help Planners, Park Managers and Government authorities to provide adequate facilities that will meet
your recreational needs as a resident. Therefore, your participation is highly appreciated.

Biodata
Please indicate which one of the following parks you are receiving this survey. (All subsequent responses about Park
Qualities applies to the park in which you received the survey)
Legon Botanical Gardens
Mmofra Place
Efua Sutherland Park
Asomdwoe Park
Nationalism Park
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Please indicate whether you are visitor, passing through or live in the vicinity.
Visitor
Passing through
Live or work in the vicinity
Gender
Male
Female
Prefer not to say
Age
In years

16-18
19-24
25-34
35-44
45-54
55-64
65+

Pattern of Park visitation and Road way conditions
How often do you visit public parks?
Once a week or more often
3-4 times per month
1-2 times per month
Once every 2-3 months

Once/Twic
e per year
Less often
Which of the following describes your pattern of park visitation (In relation to the answer to the previous question).
Select all that apply
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Perception that park visit is for high class of people
Work wouldn't permit me (busy)
Modern lifestyle (social media, gaming, television etc)
Personal routines
Stigma of lingering without purpose (Have nothing to do)
Safety issues/Places of risk
My decision to visit a park is greatly affected by these factors than the amenities of a park itself (eg. trees, benches, size
of a park ect)
True
False
Preferred Days for visiting a park
Public Holidays
Weekdays
Weekends
Free/Casual periods
Which hours do you prefer visiting a Park?
Morning (6:00-9:59)
Mid-day (10-11:59)
Afternoon (12:00 to 14:59)
Evening (15:00 to 17:59)
Night (After 18:00)
What mode of transport do you use to reach this park? (Please select all that applies)
Walking
Cycling
Public Transport
Private Car
To what extent does the conditions of the road network (safety and pavement quality) between your residence and the
park affect your interest in visiting this park?
1 mean affected less while 5 means the effect is much.
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1
2
3
4
5

Satisfaction with Park (On a scale of 1-5, where 1 means less satisfying and 5
means most satisfying, to what extent does the following conditions meet your
recreational needs?
The quality of greenery/trees
1
2
3
4
5
Size of the Park.
How satisfied you are with the size of the park.

1
2
3
4
5
Public Advertisement about the park
There are enough public awareness about the park (outside of it, or media etc)

1
2
3
4
5
Presence of drug and alcohol users
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1
2
3
4
5
Proximity to public transport transit/Pedestrian circulation system
1
2
3
4
5
Entrance fees
1
2
3
4
5
Hospitality and Welcoming
1
2
3
4
5
Facilities for Active Sport and Exercise
1
2
3

4
5
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Provision for the aged and disabled (Wheel chair accessible entrances, assistance for aged, facilities for them)
1
2
3
4
5
Playground/amenities for Children
1
2
3
4
5
Safety within the Park (Security)
1
2
3
4
5
Control of Crowd
1
2
3
4
5
Sanitary conditions (garbage and litter)
1
2
3
4
5
Lighting
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Available and conditions (broken, maintained..)

1
2
3
4
5
Washrooms/Toilets
Within or close to the park

1
2
3
4
5
Signage within Park (Directions, Inscriptions and Instructions)
Available and condition (broken, maintained..)

1
2
3
4
5
Eatery
Within or close to the park.

1
2
3
4
5
Benches/Seats/Pavilions
Enough for visitors and at vantage points (satisfaction with conditions, e.g. broken)
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1
2
3
4
5

In your opinion, what do you need to make this park an ideal recreational site?
List as many things as possible that will attract you to visit this park.

Appendix 6a: Interview guide for INT1 and INT2
1. What is the Mmofra Foundation and how did it come about?
2. Why is the Mmofra Foundation keen on greenspace (Park) provision in Accra?
3. How would you describe the current state of parks in Accra with regards to quality
(maintenance, safety, infrastructure), fair distribution and accessibility?
4. How has your department managed to provide/sustain green spaces in the city?
5. Which agencies are responsible for the provisioning and maintenance of green space in Accra?
6. In your comprehensive report, it states that non-compliance to plans is one of the causes of
green spaces (parks) desecration. Why is there this non-conformity?
7. How is the relationship between these bodies in managing green spaces?
8. With your experience with green space provision activism in Ghana, how receptive are
government institutions (in charge of green space) to your call of prioritising green space?
9. What are the challenges you encounter in sensitising and promoting the need for more Parks in
the city?
10. How do you think creation and maintainability of green spaces could be improved to ensure
accessibility to the population?)
11. Any other things (insights) that are worth mentioning to me?

Appendix 6b: Interview Guide for INT3, INT4, INT5
1. What is the department of Parks and Gardens’ role in green space provision?
2. Which agencies are responsible for the provisioning and maintenance of green space/Parks in
Accra?
3. How is the relationship between these bodies in managing green spaces?
4. How would you describe the current state of Green Space (Parks) in Accra in terms of provision,
quality, accessibility and equity?
5. What do you consider to be some of the benefits of urban green spaces in the city?
6. How has your department managed to provide/sustain green spaces in the city?
7. What are the challenges you encounter in performing your duties?
8. What are the future plans of your department towards UGS provision in Accra?
9. What do you need to be able to surmount the challenge of UGS in the city?
10. How can solutions be best implemented to strengthen the provision of UGS?
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Appendix 7: Datasets and Sources for Cost-Distance analysis
Data
Road Networks
Slope (30 meters)
Land Use

Source
geofabrik.de
https://earthexplorer.usgs.gov/
nextgis.ru

Appendix 8: Survey results of Nationalism Park

N

Minimum

Maximum

Mean

Std. Deviation

The quality of greenery/trees

5

1

1

1.00

.000

Size of the Park.

5

2

4

3.00

1.000

Public Advertisement about

5

1

1

1.00

.000

5

2

4

2.80

.837

5

4

5

4.40

.548

Entrance fees

5

1

5

2.60

1.673

Hospitality and Welcoming

5

1

2

1.40

.548

Facilities for Active Sport and

5

1

1

1.00

.000

5

1

1

1.00

.000

5

1

1

1.00

.000

5

1

4

3.00

1.225

Control of Crowd

5

1

5

2.80

2.049

Sanitary conditions (garbage

5

1

1

1.00

.000

Lighting

5

1

4

2.80

1.643

Washrooms/Toilets

5

1

4

2.00

1.225

Signage within Park

5

1

3

1.80

1.095

Eatery

5

1

1

1.00

.000

Benches/Seats/Pavilions

5

2

5

4.00

1.225

the park
Presence of drug and
alcohol users
Proximity to public transport
transit/Pedestrian circulation
system

Exercise
Provision for the aged and
disabled (Wheelchair
accessible entrances,
assistance for aged, facilities
for them)
Playground/amenities for
Children
Safety within the Park
(Security)

and litter)

(Directions, Inscriptions and
Instructions)

110

Valid N (listwise)

5

Appendix 9: Table for Park Quality Index

PQI Variables
Size of Green
Space
Green Coverage
Rate
Lightning
Signage
Washroom
Waste bins
Benches
Playground
Catering facility
Water landscape
Maintenance
Entrance Fees
Security
No Garbage/Litter
Provision for
Aged/Disabled
Park Quality
Index

Asomdwoe
Park

Nationalism
Park

Efua Sutherland
Children's Park

Legon
Botanical
Gardens Mmofra Place

0.000

0.000

0.003

0.057

0.000

0.016
0.071
0.000
0.000
0.021
0.071
0.000
0.000
0.066
0.056
0.058
0.067
0.000

0.012
0.010
0.000
0.071
0.000
0.071
0.000
0.000
0.000
0.037
0.058
0.000
0.000

0.000
0.000
0.000
0.000
0.007
0.071
0.069
0.071
0.000
0.000
0.058
0.067
0.000

0.070
0.026
0.065
0.071
0.071
0.071
0.069
0.071
0.066
0.056
0.000
0.067
0.000

0.049
0.010
0.065
0.071
0.028
0.071
0.069
0.000
0.000
0.065
0.029
0.067
0.065

0.000

0.000

0.000

0.000

0.000

0.427

0.259

0.346

0.759

0.590

Appendix 10: Survey results for Legon Botanical Gardens
N

Minimum

Maximum

Mean

Std. Deviation

The quality of greenery/trees

25

1

5

3.04

1.306

Size of the Park.

25

2

5

3.96

.978

Public Advertisement about

25

1

4

1.96

1.020

25

1

5

2.60

1.683

25

1

5

3.60

1.414

25

1

5

2.60

1.155

the park
Presence of drug and alcohol
users
Proximity to public transport
transit/Pedestrian circulation
system
Entrance fees
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Hospitality and Welcoming

25

1

5

3.16

1.375

Facilities for Active Sport

25

1

5

3.36

1.469

25

1

5

2.32

1.406

25

1

5

3.28

1.339

25

1

5

2.88

1.453

Control of Crowd

25

1

4

3.24

1.091

Sanitary conditions (garbage

25

1

5

3.88

1.201

Lighting

25

1

5

2.72

1.339

Washrooms/Toilets

25

1

5

2.68

1.249

Signage within Park

25

1

5

2.96

1.306

Eatery

25

1

5

2.68

1.180

Benches/Seats/Pavilions

25

1

5

2.72

1.400

Valid N (listwise)

25

and Exercise
Provision for the aged and
disabled (Wheelchair
accessible entrances,
assistance for aged, facilities
for them)
Playground/amenities for
Children
Safety within the Park
(Security)

and litter)

(Directions, Inscriptions and
Instructions)
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Appendix 11: Neighbourhoods in the AMA and their respective population and Accessibility
scores
Geographic
ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

FMV_NAME
Abeka
Abelemkpe
Abofu
Abossey Okai
Accra Central
Accra New Town
Achimota
Achimota Forest
Adabraka
Addogonno
Airport Hills Residential Area
Airport Residential Area
Akweteyman
Alajo
Apapa
Apenkwa
Asylum Down
Awoshie
Awudome Estate
Banana Inn
Buade
Bubiashie
Burma Camp
Cantonments
Chantan
Chorkor
Christian Village
Christianborg
Dansoman Estate
Darkuman
Dzorwulu Residential Area
East Dzorwulu Residential
Area
East Legon Residential
East Ridge
Gbegbeyise
Greda Estates
Industrial Area
Jamestown
Kanda Estate
Kaneshie
Kokomlemle
Korle Bu Hospital
Korle Dudor

Population 2020
Accessibility Score
33658
0
38138
1.163
11889
0
27598
0
14302
2.030
11229
0
2441
0
8365
0
33227
0
9697
0
14860
0
71108
0
3331
0
40723
0
37190
0
7639
0
13785
0
10256
0
6835
0
31820
0
15009
0
18351
0
210978
0
88912
0
19528
0
10367
0
13968
0
18294
2.918
122903
0
27110
0
32164
1.163
14494
35486
9621
35754
12784
27386
12263
37075
34979
31963
38023
9305
113

0
0
0.977
0
0
0
0
0
0
0
0
0

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
67
68
69
70
71
72
73
74
75
76
77
78
80
81
82
83
87
88
89
90
91
92
93
94
95
96
97

Korle Lagoon Area
KorleGonno
Kotobabi
Kpehe
Kwashieman
La
La Bawalshie
Lapaz
Lartebiokorshi
Mamobi
Mamponse
Mamprobi
Mataheko
Medina Estates
Mepeasm
Ministries
New Achimota
New Fadama
New Mamprobi
New Russia
Nima
North Dzorwulu Residential
Area
North Industrial Area
North kaneshie
North labone Estate
North Ordokor
North Ridge
Nungua
Nungua Old Town
Nungua Salem
Nyanbia Estates
Official Town
Okponglo
Old Damsoman
Osu
Otinshie
Pig Farm
Ringway Estate
Roman Ridge
Sabon Zongo
Santa Maria
Sodom & Gomorah
South Industrial Area
South La Estate
South Ordokor
Spintex Road
Tesano
114

14129
25645
18724
24583
16673
37190
9161
15307
42331
18437
44427
28661
44398
4137
5675
31131
15710
26392
17030
30786
39890

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3.896
0
0
0
0
0

10942
64702
71480
48821
50803
25358
20362
20847
22867
18897
50831
4537
5026
39315
589
13842
16513
43077
5715
14481
5686
31906
15881
63123
52334
29436

0
0
0
0
0
0.977
0
0
0
0
0
0
0
2.918
0
0
3.896
0
0
0
0
0
0
0
0
0

98
99
100
101
102
103
104
105
106
107

Teshie
Teshie Manheam
Teshie Nungua Estates
Teshie Old Town
Trade Center
Tsabaa
Tudu
University Of Ghana
Victoriaborg
West legon Residential

61750
19468
12784
8878
11832
32725
10396
34971
28230
5380

0
0
0
0
0
0
0.977
9.084
2.030
0

Appendix 12: Cross-Tabulation of People who walk to parks and the extent to which conditions of
the road network between residence and park affect their interest in visiting park.

Count
To what extent does the conditions of the road network (safety and pavement
quality) between your residence and the park affect your interest in visiting this
park?
1

2

3

4

5

Total

What mode of transport do 0

3

3

9

9

4

28

you use to reach this

0

0

3

3

0

6

3

3

12

12

4

34

1

park? (Please select all
that applies)/Walking
Total

115

