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The high rate of loss of urban green spaces is reducing 
connectivity between people and nature, and the ability 
of the urban population to appreciate and enjoy the nat-
ural environment. However, not much is known about 
the extent to which ongoing efforts at planning green 
infrastructure are influencing residents’ connectedness 
to nature, especially in cities in sub-Saharan Africa. This 
study investigates the influence of green infrastructure 
(GI) on residents’ self-perceived connectedness with na-
ture in selected residential neighbourhoods in Lagos, Ni-
geria. Through a multi-stage sampling technique, 1,560 
residents were included in a survey and the data were 
analysed using descriptive and categorical regression anal-
yses. The results showed that, although the residents were 
generally dissatisfied with the quality and quantity of GI 

in their neighbourhoods, they felt that the existing GI 
has a significant positive influence on their connection 
to nature. The regression analysis also revealed that the 
current state and availability of green areas for relaxation 
in the neighbourhoods were the two GI characteristics 
with the most influence on residents’ sense of connect-
edness to nature. These findings are instructive in noting 
that, to improve the urban population’s connectedness 
to nature using GI, city planners and managers should 
pay specific attention to providing and maintaining green 
areas for relaxation in residential neighbourhoods in the 
study area and beyond.
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1 Introduction

As cities’ populations grow with massive expansion of physical 
infrastructure to meet burgeoning needs, the green spaces in 
built-up areas are becoming smaller and more fragmented. This 
development is a serious threat to environmental sustainability 
and human connectedness with nature (Shwartz et al., 2014; 
Botzat et al., 2016), and it has greatly reduced the availability 
of the natural environment in cities (Matz et al., 2014; Soga & 
Gaston, 2016), leading to drastic impairment of the contribu-
tion of the natural environment to public health, the quality 
of urban life (Shwartz et al., 2014; Ives et al., 2016), and the 
liveability of urban areas (Forouhar & Forouhar, 2020). In 
the midst of these challenges, some researchers (Naumann et 
al., 2011; Soga et al., 2014; Richardson et al., 2020; Dipeolu 
et al., 2020, 2021a) have contended that the design of urban 
green infrastructure can be an effective tool for reconnecting 
people to nature and creating more liveable and sustainable 
urban neighbourhoods.

The term green infrastructure was first coined in Florida in 
1994 in a report on land conservation strategies and the im-
portance of natural systems (Benedict & McMahon, 2006). 
It is not entirely a new concept in environmental studies, but 
it is a new expression and a more ecologically-oriented focus 
for an older approach to the green space strategy of plan-
ning and urban design that originated in the nineteenth and 
twentieth centuries due to increasing environmental problems 
in American and European cities (Sandstrom, 2002; Fábos, 
2004). These problems gave rise to Ebenezer Howard’s gar-
den city concept, leading to planning central parks in cities 
such as New York and urban parks in other cities in North 
America and Europe (Nabila, 2021), and the emergence of new 
professions such as landscape architecture and the greenway 
movement in the UK (Turner, 2006). Therefore, the term green 
infrastructure, as used here, refers to a collection of various 
green elements and natural features capable of reconnecting 
people to nature by providing essential ecosystem services in 
the built environment (Naumann et al., 2011; Adegun, 2018). 
It includes natural or semi-natural elements such as gardens 
and parks, sports fields, grass, community forests, green roofs, 
bodies of water, and other manmade systems that provide vi-
tal ecosystem services (Naumann et al., 2011; Adegun, 2018; 
Dipeolu et al., 2021b). Similarly, the concept of connection to 
nature is used to explain how people perceive nature and relate 
to it, and how they self-assess the extent of inclusiveness in 
nature (Soga & Gaston, 2016; Richardson et al., 2020). Briefly, 
it is a measure of an individual’s tendency to feel emotionally 
attached to nature and its elements (Mayer & Frantz, 2004).

Green infrastructure serves various functions, including re-
connecting fragmented urban spaces (Naumann et al., 2011), 

enhancing the sense of community (Cramm & Nieboer, 2015; 
Dipeolu et al., 2020), improving physical and psychological 
health (Tzoulas et al., 2007), stimulating carbon sequestration, 
reducing urban temperature and wind velocity (Idiata, 2016; 
Dipeolu & Ibem, 2020), and enhancing the aesthetics of the 
built environment (Adegun, 2018). Based on these benefits, 
several authors (Hartig et al., 2014; Botzat et al., 2016; Nisbet 
et al., 2019, 2020; Zuniga-Teran et al., 2020; Dipeolu et al., 
2021b) observed that studies on the role of GI in revitalizing 
the connectivity between people and nature in the rapidly ur-
banizing world have been on the increase. Research has shown 
that spending more time in and among gardens and parks, 
community forests, sport fields, street trees, woodlands, and 
water features can improve human health, wellbeing, and the 
quality of life ( Ja-Choon et al., 2013; Allen & Balfour, 2014). 
Other studies also reported that residents that had access to 
green spaces in their neighbourhoods received care and sup-
port from neighbours (Park & Mattson, 2009), experienced 
less crime and violence (Cramm & Nieboer, 2015), and had 
a good sense of community (Dipeolu et al., 2020). In con-
trast, the absence or poor supply of GI has been reported 
to reduce people’s connectivity with nature and to increase 
negative health outcomes in the urban population (Soga & 
Gaston, 2016).

In spite of the insights gained from previous studies, there 
is limited empirical evidence on how the availability of GI 
can influence residents’ perceived connectedness to nature in 
cities in sub-Saharan Africa. Consequently, there is a limited 
understanding of the specific type(s) of GI that foster greater 
human connectedness to nature in a rapidly urbanizing coun-
try like Nigeria. This study therefore investigates the influence 
of GI on residents’ perceived connectedness to nature in Lagos, 
Nigeria. The following objectives were pursued in this research. 
Specifically, it examines residents’ perception of the general 
characteristics of GI in selected residential neighbourhoods 
in Lagos, investigates the extent to which available GI has 
influenced residents’ perceived connectedness to nature, and 
identifies aspects of GI with the most significant influence on 
residents’ perceived connectedness to nature in the study area.

This study extends the existing body of knowledge on sustain-
able urban design, planning, and management by improving 
understanding among stakeholders in urban design, planning, 
and management of the specific aspects of urban GI that 
contribute most to enhancing connectedness between people 
and nature in densely populated cities in sub-Saharan Africa. 
Hence, this study contributes to the ongoing efforts to identify 
potent strategies for reconnecting the large urban population 
to nature and to optimize the various socioeconomic and en-
vironmental benefits of GI in the developing countries.

The influence of green infrastructure on residents’ connectedness with nature in Lagos, Nigeria
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1.1 The concept of connectedness with nature 
and its importance

Connectedness with nature (or nature connectedness) is one of 
three main structural components of Schultz’s (2002) human–
nature relationship framework (i.e., connectedness, commit-
ment, and caring), which has been defined in various ways in 
the literature. For example, it has been described as the extent 
to which individuals permit nature within their understanding 
and especially how individuals gain access to the natural en-
vironment (Schultz, 2002) as well as the affective individual 
experience with nature (Mayer & Frantz, 2004). Navarro et 
al. (2017) have also defined connectedness to nature as the 
relationship one has with the natural environment as perceived 
by the individual. Based on these definitions, connectedness 
with nature as used in this current study refers to the extent 
to which people have physical access the natural environment, 
and are mentally and emotionally attached to it and its ele-
ments in the urban environment.

Studies on connectedness between people and nature are based 
on the notion that what people perceive, hear, and experience 
at any moment has the capacity to influence their emotional 
attachment and response or behaviour (Hartig et al., 2003). 
Hence, connectedness between people and nature has been 
viewed as a sign of the human affinity for natural elements, 
such as rich and flourishing green vegetation (White et al., 
2017). The reasons for this affinity might be linked to the 
restorative (Allen & Balfour, 2014; Uzobo, 2020) and heal-
ing (Martin & Czellar, 2016; Richardson et al., 2019) effects 
of nature and the role of natural environments in reducing 
physical and mental stress, fatigue, and low self-esteem, and 
improving the sense of belonging in the community (Cramm 
& Nieboer, 2015). In addition, there is also copious evidence in 
the literature showing that connectedness to rich biodiversity 
fosters person-to-person interactions and connectivity (Coley 
et al., 1997) and has a positive link with altruism, biospheric 
concerns (Stern, 2000), egobiocentric concerns (Olivos et al., 
2011), pro-environmental behaviour (Balundė et al., 2019), 
life satisfaction (Navarro et al., 2017), positive life perception 
(Zelenski & Nisbet, 2014), and good health and wellbeing 
(Mitchell & Popham, 2008; White et al., 2017; Nisbet et al., 
2020). These benefits of connectedness between people and 
nature associated with GI have been linked to the fact that 
seeing an environment can cause an emotional swing from 
calmness to anxiousness, happiness to sadness, or being hope-
ful to helplessness, and vice versa, depending on whether the 
environment is pleasant or unpleasant (Tzoulas et al., 2007; 
Cramm & Nieboer, 2015). Therefore, studies on connect-
edness with nature are considered important in predicting 
people’s pro-environmental behaviour and attitude, and in 

identifying ways of improving human health, wellbeing, and 
satisfaction with life in cities.

1.2 The nexus between urban green 
infrastructure and connectedness to nature

Nature is a huge reservoir of vital natural resources that provide 
several life-sustaining ecological services to people. However, 
studies (e.g., Irwin & Bockstael, 2007; Haase et al., 2014; Ko-
zamernik et al., 2020) have shown that the massive reduction 
and loss of urban vegetation due to continuous conversion of 
greenbelts and open spaces to buildings and other physical 
infrastructure have remained the key channels through which 
urban residents are being disconnected from nature and the 
associated life-sustaining ecological services. As a result, much 
research effort is focusing on ways to promote, increase, and 
sustain the connectedness between people and nature in the 
rapidly urbanizing world (Haase et al., 2014; Zelenski & Nis-
bet, 2014). In light of this, there is a consensus among authors 
(e.g., Tzoulas et al., 2007; Dipeolu & Ibem, 2020) that one of 
the best ways of reconnecting the urban population to nature 
is conserving existing green areas and/or planning additional 
GI in the built environment.

In the built environment, the most common elements of na-
ture are vegetation in the form of green gardens and parks, 
grass, street trees, shrubs, horticulture, and urban woodlands, 
bodies of water (e.g., floodplains/wetlands, streams, rivers, 
ponds, lakes, and fountains), natural landscapes (such as for-
ests, woodlands, rocky outcrops, and mountains), and other 
features (e.g., open spaces, non-green parks, wildlife habitats, 
school playgrounds, and cemeteries; Naumann et al., 2011; 
Adegun, 2018; Dipeolu et al., 2021a). Incidentally, these are 
the different forms and elements of GI identified in the litera-
ture (Idiata, 2016; Adegun, 2018; Obi et al., 2021). Therefore, 
open spaces and green areas constitute key components of ur-
ban GI that serve different functions such as mitigation of the 
adverse effects of climate change (Idiata, 2016), reconnection 
of people to nature (Tzoulas et al., 2007; Botzat et al., 2016; 
Dipeolu & Ibem, 2020), conservation of the natural ecosystem 
(Madureira et al., 2018), promotion of wildlife and biodiver-
sity (Zuniga-Tera et al., 2020), enhancement of liveability in 
urban areas (Conedera et al., 2015), and provision of food and 
medicine (Obi et al., 2021).

However, it is important to note that the potential of GI to 
effectively serve as a channel through which people are con-
nected to nature depends on a number of factors. These include 
the type and quality of GI (Tzoulas et al., 2007; Hartig et al., 
2014), extent of maintenance (Karanikola et al., 2016; Ma-
dureira et al., 2018), and accessibility (Conedera et al., 2015), 
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as well as the frequency and duration of human exposure to 
preferred forms of GI (Hartig et al., 2003; Coutts & Hahn, 
2015). On the one hand, types refer to the various forms in 
which GI occurs in urban areas and the kinds of activities it 
can support, including relaxation, creativity, and visual contact 
(see Dipeolu & Ibem, 2020). The quality, on the other hand, 
deals with the characteristics of GI in terms of the number, size, 
arrangement/orderliness (design), vegetation density, plant 
colour, leaf size, and type (Samimi & Shahhosseini, 2020). 
In fact, these factors have been identified as the key deter-
minants of preferences for GI among the urban population 
in various countries (Samimi & Shahhosseini, 2020; Dipeolu 
et al., 2021a). It is on this premise that the type and quality 
of GI within urban neighbourhoods are assumed to have a 
significant influence on residents’ perception of connectedness 
with nature in this study.

2 Research methods

2.1 Study area

This study was conducted in Lagos State in southwest Nigeria. 
In 2013, Lagos had an estimated urban population of over 
thirteen million and a population density of about 6,871 per-
sons per km² (LSBS, 2015). Administratively, Lagos State has 
twenty local government areas (LGAs; see Figure 1). Sixteen 
of these LGAs are in the metropolitan area, and the remaining 
four LGAs (Badagry, Epe, Ibeju/Lekki, and Ikorodu) are in 
suburban Lagos (Dipeolu et al., 2020). A study by Dipeolu et 
al. (2021b) reported that rapid urbanization has greatly con-
tributed to the depletion of natural environment and resources, 
including biodiversity, in the Lagos metropolitan area in the 
past five decades. Consequently, a greater proportion of the 
residents have been disconnected from the natural environ-
ment and the associated life-supporting services.

In an attempt to replace the lost green areas and reconnect city 
residents to nature, Dipeolu (2017) noted that the government 
of Lagos State initiated large-scale planning of various kinds 
of GI in the city through the Lagos State Parks and Gardens 
Agency (LASPARK). This agency, which was established in 
2011, is charged with the responsibility for greening the Lagos 
metropolitan area through planting trees, establishing parks, 
gardens, and green spaces, and enforcing compliance with 
relevant legislation related to the development, conservation, 
and management of open and green spaces. This research was 
informed by the need to better understand the extent to which 
the GI provided via LASPARK has improved connectivity be-
tween people and nature in Lagos.

2.2 Research design, population, and variables

This study is based on a cross-sectional survey research design, 
which involved observation of the selected study sample or 
a cross-section of the study population at the same point in 
time. It was adopted in this study due to the research objectives 
and the fact that similar studies on this subject (e.g., Dipeolu 
et al., 2020; Nisbet et al., 2020) also used a cross-sectional 
survey design. The research population comprised residents of 
four selected LGAs: Ikeja, Kosofe, Lagos Island, and Surulere. 
To ensure that the participants selected for the survey repre-
sent the characteristics of the research population and that a 
valid scientific method was used in doing so, Turner’s (2003) 
formula, presented in Equation 1, was used to calculate the 
sample size for the research. This formula allows accurate de-
termination of confidence and significance levels, margin of 
error, and other key parameters that may not be possible in 
other methods.

In this formula, n denotes the sample size, Zα is the critical 
value of the normal distribution as obtained in the table of 
standard normal distribution at the 95% confidence level, 
which is 1.96, r stands for an estimate of the proportion of 
the expected participants, which was fixed at 50%, f denotes 
the design effect, which is 4, and k is the non-response rate, 
estimated as 20%, p = 0.03 × 18 = 0.54, and represents the 

Figure 1: Map of Lagos, showing the location of the LGAs of Ikeja, Ko-
sofe, Lagos Island, and Surulere, selected for the study (source: Lagos 
State Ministry of Physical Planning and Urban Development, 2021).
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proportion of the total research population considered by the 
target population and upon which the parameter r was cal-
culated. A key assumption here is the value of 0.03 for each 
year of age represented by the target population and h, which 
is the average household size per family, generally taken to 
be six persons per household in most developing economies. 
Further, e denotes the margin of error (which is 0.05) or level 
of precision, set at 5% of r. In substituting all the stated values 
in the formula in Equation 1, Equation 2 was obtained with 
an estimated minimum sample size of 380 participants.

An estimated minimum of 380 participants were selected for 
investigation for each of the four LGAs. This means that a 
minimum of 1,520 participants were expected to participate 
in the survey in all four LGAs selected. However, twenty ad-
ditional respondents, representing about 5% of the calculated 
number, were added to each of the four LGAs to make up 
for no responses. As a result, the minimum sample size for 
each LGA was four hundred respondents, which resulted in 
a minimum of 1,600 participants in the survey.

The data-gathering instrument used was a structured ques-
tionnaire designed by the researchers for this study. Variables 
included in the questionnaire were identified from the litera-
ture review. The questionnaire was divided into three parts in 
line with the research objectives. Part 1 contained questions 
on the participants’ sociodemographic characteristics. Part 2 
focused on the general characteristics of urban GI in the neigh-
bourhoods investigated, and Part 3 was used to collect data 
on the specific aspects of urban GI with the most influence 
on self-perceived connectedness to nature by the participants. 
Although various scales are available for assessing human con-
nectedness with nature (see Mayer & Frantz, 2004; Martin & 
Czellar, 2016), in Part 3 of the questionnaire, residents’ per-
ceived connectedness with nature was examined using fourteen 
items on the Connectedness to Nature Scale (CNS) previously 
developed by Mayer and Frantz (2004). This choice was in-
formed by evidence in the literature (Dipeolu et al., 2019; 
Nisbet et al., 2019) showing that this scale has the capacity 
to assess individuals’ experiences with nature and to describe 
human feelings and expressions when connected to nature.

The CNS was originally based on a five-point Likert-type 
scale (l = strongly disagree to 5 = strongly agree). In this 
study, without changing the questions, it was modified to 
a seven-point rating scale (1 = Does not correspond at all, 
4 = Corresponds moderately, 7 = Corresponds exactly). It is 
important to mention that the fourteen items were used in 

research on connectedness with nature with a coefficient of 
reliability 0.86 in a previous study in Hong Kong by Sobko 
et al. (2018). However, in this study, Cronbach’s alpha for 
the CNS returned a coefficient of reliability of 0.74, which is 
higher than the recommended minimum value of 0.60. Using 
this ordinal scale, the participants were asked to indicate the 
extent to which each of the fourteen statements used to assess 
connectedness to nature corresponds to their experiences and 
feelings. To enhance the validity of the findings of this re-
search, the questionnaire used was pre-tested in another LGA 
outside the study area, and those results helped in restructuring 
some of the questions asked.

2.3 Data collection and analysis

The lists and maps of the existing Enumeration Areas (EAs) 
in Lagos State sourced from the National Population Com-
mission (NPC) office in Lagos showed that there were a total 
of seventeen EAs in the study area, comprising three EAs in 
Ikeja, five EAs each in Kosofe and Surulere, and four EAs 
in Lagos Island. The participants in the survey were selected 
based on predetermined sampling intervals (SIs) obtained by 
dividing the number of houses available in each of the seven-
teen enumeration areas (EAs) identified by the sample size. 
The result was four hundred persons for each of the EAs. The 
household heads (or adult representatives) were systematically 
sampled from the list of numbered houses in each EA un-
til the total number of household heads targeted in each of 
the EAs was achieved. In each EA, the sampling began with 
the selection of the first house at the nodal point. Systematic 
selection of subsequent houses was based on the calculated 
sampling interval for each of the four selected LGAs. Copies 
of the questionnaire were administered and retrieved by hand 
from the participants between March and July 2017. A copy 
was given to each household to complete, and of the 1,600 
copies of the questionnaire administered by the investigators 
and field assistants, 1,560 copies retrieved were found to have 
been correctly completed by the respondents, representing a 
high response rate of 97.5%.

Two basic types of analyses were performed in this study. The 
first was simple descriptive analysis used to calculate the fre-
quency and percentage distributions of the sociodemographic 
profiles of the participants and the mean scores (MSs) of the 
general characteristics of urban GI and the CNS as rated by 
all 1,560 respondents together. The second type of analysis 
performed was categorical regression analysis. This was used 
to examine how the perceived quality of GI has influenced 
residents’ self-perceived connectedness to nature in the neigh-
bourhoods. In the regression analysis, the mean value for CNS 
was the criterion variable, and the independent variables were 
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the mean values for each of the ten items describing GI quality 
in the survey. Categorical regression analysis was used in lieu 
of other types of regression because the dataset mainly consists 
of ordinal data, and Shrestha (2009) recommended categorical 
regression analysis for its optimal scaling feature in dealing 
with this type of dataset. The results are presented in Section 
3 of this article mainly using tables.

In line with ethical requirements, the questionnaire instrument 
used had an introductory section explaining the purpose of 
the research, the voluntary nature of participation, and how 
informed consent would be obtained from each participant. 
This section was also used to inform the participants that the 
information provided would be treated with the highest level 
of anonymity and that participation in the survey posed no 
kind of harm or risk to them.

3 Results

3.1 Participants’ perceived quality of GI in Lagos

The participants’ sociodemographic data revealed that 58.6% 
were males and 41.4% females, and most (85.8%) of them 
were between 30 and 49 years old. It was also observed that a 
majority (57.4%) of the respondents were married, with 88.8% 
of them having a household size of two or more. In addition, 
62.1% of the respondents had a tertiary education, and a very 
high proportion were employed in various sectors of the Nige-
rian economy. The results generally show that a good number 
of the participants are literate and were able to provide valid 
answers to the questions in the research instrument with little 
or no supervision.

Table 1: Residents’ perception of general characteristics of GI in the study area.

Characteristics of GI Mean SD

There is small quantity of green areas in this residential environment. 3.57 1.26

We are experiencing fast depletion of many green areas in this environment. 3.47 1.28

We have at least one garden or park where people interact in this neighbourhood. 3.28 1.27

This neighbourhood has green areas for residents’ relaxation needs. 3.10 1.33

There are no parks in this neighbourhood where children can freely play. 2.82 1.40

The majority of green spaces in this area are close to the residents. 2.68 1.26

This neighbourhood has well-equipped green areas. 2.54 1.27

Residents usually enjoy the services of parks located in other neighbourhoods in this city. 2.53 1.29

This neighbourhood has green areas that are in good condition. 2.46 1.24

This neighbourhood has adequate green areas. 2.05 1.11

Table 2: Residents’ self-perceived connectedness to nature in Lagos.

Influence of GI on residents’ self-perceived connectedness to nature Mean SD Rating

Makes me position myself as a top member in the hierarchy of nature. 5.51 1.61 1st

Helps me to recognize the intelligence of other living organisms. 5.50 1.32 2nd

Helps me understand how my actions affect nature and vice versa. 5.50 1.32 3rd

Helps me think about life and see myself as part of a larger cycle of living organisms. 5.48 1.36 4th

Enhances my feeling and understanding that I belong to the Earth and vice versa. 5.47 1.36 5th

Makes me identify with nature as a community I belong to. 5.47 1.33 6th

Helps me feel I am part of the web of life. 5.45 1.37 7th

Makes me feel part of the natural world, just like a tree is part of a forest. 5.40 1.44 8th

Helps me feel that all life on Earth, also nonhuman, shares a common life force. 5.36 1.43 9th

Helps me feel that my personal welfare is as important as the natural world’s welfare. 5.35 1.55 10th

Enhances the feeling of a sense of oneness with the nature around me. 5.31 1.48 11th

Enhances the feeling of kinship with animals and plants. 5.21 1.55 12th

Reduces the feeling of being disconnected from nature. 5.16 1.69 13th

Reduces poor self-esteem and makes me feel important. 4.89 1.87 14th

The influence of green infrastructure on residents’ connectedness with nature in Lagos, Nigeria
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The descriptive statistics of the participants’ perception of the 
general characteristics of GI in the study area indicate that the 
mean scores for the ten items of GI quality investigated ranged 
from 2.05 ± 1.11 to 3.57 ± 1.26 (Table 1). This means that 
there are variations in the assessment of the characteristics of 
urban GI among the respondents in the survey.

The results show that a majority of the participants agreed 
that there was at least a park or garden where residents can 
relax and interact with one another in their neighbourhoods, 
and that the quantity of green spaces in the neighbourhoods 
was small. In contrast, the participants strongly disagreed that 
their neighbourhoods lacked parks where children can freely 
play, the majority of green areas in their neighbourhood were 
close to residents, and there were well-equipped green spaces 
in their neighbourhoods.

3.2 Residents’ self-perceived connectedness to 
nature in Lagos

The results of the descriptive analysis of the fourteen items used 
to investigate residents’ self-perceived connectedness to nature 
revealed that the mean scores ranged from 4.89 ± 1.87 to 5.51 
± 1.61 (Table 2). The results indicate that the participants felt 
that all the statements on connectedness to nature ranked from 
first to thirteenth positions in Table 2 corresponded signifi-
cantly with the influence of GI on them, and that they thought 
the influence of GI on reducing poor self-esteem and making 
them feel important just like the grass on the ground or the 
birds in the trees moderately corresponded with their experi-
ence. These results suggest that GI has a positive influence on 
participants’ feeling of connectedness to nature.

3.3 The influence of GI on residents’ self-
perceived connectedness to nature

The regression model used in this study produced F (329.881, 
1230.119) = 20.636, p < 0.000, and R² = 0.211, and these 
indicate that around 21% of the variance in the influence of 
GI characteristics on residents’ self-perceived connectedness 
to nature was accounted for in this research. The p-values also 
revealed that only two of the ten characteristics of urban GI 
investigated – existence of green areas in the neighbourhood 
for residents’ relaxation (p = 0.000) and the condition of green 
areas in the neighbourhood (p = 0.000) – are significant pre-
dictors of residents’ perceived influence of GI on connected-
ness to nature in this study (Table 3). These mean that they are 
the only two aspects of GI that explained residents’ perceived 
connectedness to nature in this research.

The beta (β)-coefficients also show that conditions of green 
areas in this neighbourhood being good (β = 0.302) has a 
higher influence on residents’ self-perceived connectedness to 
nature than the existence of green areas for relaxation in the 
neighbourhoods (β = 0.177; Table 3).

4 Discussion

This study investigated the influence of GI on residents’ 
self-perceived connectedness to nature in selected neighbour-
hoods in Lagos, Nigeria. From the results it was observed that 
the residents generally agreed that green gardens, parks, and 
other green spaces where residents can recreate and interact 
were available in their neighbourhoods. However, they felt that 
the quantity and quality of GI in the neighbourhoods were 

Table 3: Coefficients of the regression analysis of the influence of GI on residents’ connectedness to nature.

Characteristics of green infrastructure in the neighbourhoods Standardized coefficients

β SE df F p

There are enough green areas in this environment 0.087 0.119 2 0.526 0.591

This neighbourhood has green areas for residents’ relaxation 0.177 0.057 3 9.595 0.000*

Residents in this neighbourhood usually access parks in other city neighbo-
urhoods

0.023 0.092 1 0.066 0.798

There are very few green areas in my neighbourhood −0.082 0.060 2 1.869 0.155

Parks for children to play freely are lacking in this neighbourhood −0.059 0.057 2 1.053 0.349

This neighbourhood has at least a garden or park for residents’ recreation −0.110 0.085 1 1.686 0.194

The condition of the green areas in this environment is good 0.302 0.060 2 25.543 0.000*

In this neighbourhood many green areas are continuously depleted 0.092 0.054 2 2.957 0.052

The green areas in this neighbourhood are well-equipped 0.085 0.095 3 0.799 0.494

Most green facilities in this residential area are close to the public −0.145 0.113 2 1.646 0.193

Note: Dependent variable = mean score of connectedness to nature scale;*significant predictors
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inadequate due to the large-scale conversion of green spaces to 
buildings and other physical infrastructure. This suggests that 
they have poor access to urban greenery, which could have 
implications for their self-perceived connectedness to nature. 
This result was expected and can be explained based on the 
finding by previous authors (Irwin & Bockstael, 2007; Haase 
et al., 2014; Obi et al., 2021) that there was large-scale loss 
of vegetation and green areas in cities of various countries, 
including Nigeria.

The results also revealed that, in spite of the relatively small 
quantity and poor quality of GI in the neighbourhoods, the 
residents felt that the available stock of GI has some level of 
positive influence on their perceived connectedness to nature. 
In fact, the data in Table 2 show that the participants were 
in agreement that access to GI offers them several benefits, 
including recognition of the contribution of other living or-
ganisms on Earth, having the feeling of being part of the web 
of life and belonging to a community of nature, and having a 
sense of oneness with nature and belonging to the Earth and 
its environment. These findings are on the one hand similar 
to those of previous studies (White et al., 2017; Hoyle et al., 
2019) on the role of GI in reinforcing the connection between 
people as social beings and nature. On the other hand, these 
benefits of being connected to nature identified in this study 
further reinforce the feelings of people as not just dwellers and 
modifiers, but as an integral part of the environment.

Furthermore, the study revealed that the presence of GI in 
the neighbourhoods has also helped reduce the feeling of low 
self-esteem among residents and has increased their sense of 
community and feeling of importance in the urban environ-
ment. These findings provide support for previous research 
(Martin & Czellar, 2016; Hoyle et al., 2019), which identified 
these as some of the indices for measuring human connect-
edness to nature and its nexus with good quality of life and 
wellbeing. They also suggest that these positive contributions 
of GI to connectedness to nature as reported by this study are 
capable of helping the urban population see the environment 
as a life-support system (Stern, 2000), develop a positive per-
ception of life (Zelenski & Nisbet, 2014), maintain calmness 
and joy (Cramm & Nieboer, 2015), improve mental health 
(Mitchell & Popham, 2008), and experience positive health 
outcomes (Allen & Balfour, 2014; Hartig et al., 2014). It can be 
inferred that the presence of GI in residential neighbourhoods 
has contributed positively to residents’ self-perceived health 
outcomes and sense of value and oneness with the urban built 
environment. Apart from helping enhance the quality of life, 
these can foster pro-environmental behaviour among urban 
residents, as claimed by other authors (Soga & Gaston, 2016; 
Richardson et al., 2020).

It was also found that, of the ten aspects of GI investigated, 
only two (“the condition of green areas in the neighbourhood 
is good” and “existence of green areas for relaxation in the 
neighbourhoods”) appeared to have a significant influence 
on residents’ connectedness to nature. These seem to support 
previous studies (Martin & Czellar, 2016; Richardson et al., 
2019) regarding the strong link between GI and the connec-
tion between people and nature. Notably, the identification of 
“the condition of green areas in the neighbourhood is good” 
as one the features of GI with a significant influence on resi-
dents’ self-perceived connectedness to nature can be explained 
by evidence in the literature (Madureira et al., 2018) showing 
that cleanliness, adequate facilities, and regular maintenance 
are the key determinants of the condition of and residents’ 
visits to GI sites in Portuguese cities. It can also be linked to the 
findings by Samimi and Shahhosseini (2020) in Tabriz, Iran, 
that tall evergreen plants and flowers, which also describe the 
condition of GI, were among the factors that influenced visits 
to GI sites by the residents of this city. It can be inferred from 
this study that the level of maintenance of GI is an influential 
factor in residents’ perception of connectedness to nature in 
urban areas.

Similarly, the result regarding the “existence of green areas for 
relaxation in the neighbourhoods” as the other component 
of urban GI that influenced residents’ self-perceived connect-
edness to nature is also consistent with the findings by Shan 
(2014) and Hoyle et al. (2019) that parks, grass, sport fields, 
street trees, and other natural elements have consistently been 
attractive and acceptable spaces where people meet, interact, 
and associate with one another in cities. It also seems to be in 
line with the findings by Samuelsson et al. (2020) indicating 
that locating GI closer to where people live provides them with 
the opportunity to engage in activities that can help reduce 
stress, especially during unusual periods, such as a pandemic 
(e.g., COVID-19), when people need to engage in much-need-
ed recreation close to their homes without violating laws on 
restriction of movement (Hanzl, 2020). Therefore, appropriate 
location and accessibility to various forms of GI that encour-
age relaxation and recreation can have a significant influence 
on residents’ self-perceived connectedness to nature in urban 
environments.

5 Conclusion

This study investigated the influence of GI on residents’ con-
nectedness to nature in selected residential neighbourhoods 
in Lagos, Nigeria. Three distinctive conclusions were derived 
from the findings. The first conclusion is that the study par-
ticipants perceived the existing GI in Lagos to be small in 
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quantity and of low quality. This suggests that the residents 
were dissatisfied with the quantity and quality of the GI in 
their neighbourhoods and were not enjoying the full benefits 
associated with GI in the urban environments. Hence, there is 
a need to improve the provision of and access to green spaces 
and other GI in Lagos with priority attention given to neigh-
bourhoods where it is conspicuously absent or in short supply. 
The second conclusion is that, in spite of the perceived small 
quantity and low quality of the existing GI, the residents felt 
that the available GI has a positive influence on all aspects of 
self-perceived connectedness to nature. This implies that the 
provision of more and high-quality green spaces, parks, and 
other forms of GI will further enhance residents’ self-perceived 
connectedness to nature. The last, but not least important, 
conclusion is that the two attributes of GI with the most signif-
icant positive influence on residents’ perceived connectedness 
to nature are “the condition of green areas” and “existence of 
green areas for relaxation in the neighbourhoods.” The implica-
tion of this is that having high-quality, adequately maintained, 
and well-equipped GI would make green areas such as parks 
and gardens attractive and appealing to the people that use 
them. These will encourage them to walk, relax, recreate, and 
have close contact with natural elements, leading to an im-
proved feeling of connectedness to nature in urban residential 
neighbourhoods. It is therefore suggested that city planners 
and managers should give priority to these aspects in future 
planning and development of GI. In view of the methodolog-
ical limitations of this research, future studies might consider 
using mixed methods to reveal other GI characteristics influ-
encing self-perceived connectedness with nature among the 
urban population in Nigeria and beyond.
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