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1. Introduction

The universally major decline in the health standards
makes people reconsider our sedentary life. The rapid
development of the Internet allows people to know every-
thing about the world while staying indoors. The health of
the community is becoming more important in today’s
urban development. While the term “community” can be
broadly defined, community health tends to focus on
geographical areas, rather than people with shared char-
acteristics. Our awareness of the substantial benefit to
society was social capital to improve community health and
the substantial cost as the reported benefits to prove
misleading (Folland, 2007). Neighborhood social capital is
important for increasing neighborhood safety, improving
the flow of information among neighborhood residents,
aiding neighborhood collective action (Jacobs, 1961),
increasing housing values, and preventing neighborhood
decline (Putnam, 2000; Sampson and Groves, 1989;
Sampson et al., 1997). From the micro level, the increase in
social integration will make residents have a positive sense
of community (Carbone and Clift, 2021; Pérez et al., 2020).
Therefore, a socio-economic factor may affect the adjust-
ment decision of management resources through different
channels (Hartlieb et al., 2020). The influence of a com-
munity’s socio-economic characteristics may depend, to
some extent, on the degree of interaction among its resi-
dents (Vandecasteele and Fasang, 2021).

Our main research question is as follows: How does
green space accessibility affect the accumulation of social
capital and the health of community residents? While pre-
vious studies have explored the general benefits of green
spaces for community health and social capital, there is a
lack of systematic research on quantitative measures of
green space accessibility and the mechanisms by which it
specifically affects social capital. In particular, studies
often fail to consider the effect of the difference between
direct distance and path distance in residents’ green space
visits on social capital accumulation. In this study, social
capital is regarded as a basic variable. This concept, due to
its various theoretical sources of conceptualization, is not
only applicable to diverse topics and research issues, but
also rooted in many interdisciplinary fields, thus becoming
one of the most powerful viewpoints (Mikiewicz, 2021).
Social capital is complex for research, the different set of
the questionnaire, survey, and authors’ understanding of
this concept will affect the result. From a personal level,
social capital mainly refers to the degree to which in-
dividuals use social networks to achieve their personal
goals, while from the collective level, it mainly refers to
public goods generated through collective action (Kao and
Sapp, 2020). The conceptual framework proposed by
Krishna and Shrader (1999), and subsequently adopted and
utilized by Onyx and Bullen (2000), Stone (2001), who cat-
egorizes these building blocks as either norms of behavior
or societal structures, whereby the norms govern the na-
ture of personal interaction within the predominant struc-
ture of any given society (Woodhouse, 2006).

Continuous development of Internet technology is the
core of smart city development. The use of this technology
will also have a significant impact on social capital. A smart
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city is an urban development model that uses information
and communication technology (ICT) and other means to
enhance the efficiency of urban management, optimize
urban functions and services, promote economic develop-
ment, and improve the quality of residents’ lives. Through
the smart management of various aspects of the urban
environment, such as infrastructure, public services, and
transportation systems, smart cities aim to create more
sustainable, efficient, and livable environments. Some
scholars argue that using the Internet leads to physical
inactivity and lower chances of face-to-face communica-
tion. This will lead to reduced enthusiasm of individuals to
participate in group activities and in the long run will even
cause loneliness and fear (Kraut et al., 1998). The Internet
makes people stay in the virtual world for a long time and
ignore real-life problems, which is detrimental to social
capital. However, this view has limitations. In late 1990,
Hampton and Wellman conducted a survey of the Netville
community in Toronto, Canada. These studies have found
that Internet use has somewhat reduced the distance be-
tween people. People can participate in community affairs
through the Internet, which can improve their sense of
belonging and security in the community and thus increase
social capital. In conclusion, the development of smart city
plays a positive role in the accumulation of social capital
(Hampton and Wellman, 2003).

However, a complex interaction exists between the
accumulation of social capital and the environment (Holtan
et al., 2015), and the morphological characteristics of a
community have a great influence on the dimensions of
residents’ social behavior (Khosravi et al., 2020), among
which the green space is a particularly important element.
Green spaces provide a range of benefits to people in
densely populated areas: as places to use, view, and enjoy.
An increasing interest in green spaces and their effects on
people’s quality of life has emerged. Designing and main-
taining a physical healthy community by using green space
is a popular topic now. Numerous articles determined the
green space is the main place for the public to become
close to and enjoy nature, it will encourage walking and
pedestrian activities, and it is an important element for the
"healthy” community (He et al., 2021). However, that is
insufficient. The “health” should be considered on both
“physical” and “mental” aspects. The construction of urban
green space is an effective means to enhance the residents’
happiness and realize efficient urban service. The public’s
visit to urban green spaces can produce physiological and
psychological health benefits, and also indirectly bring
economic and environmental benefits to society (Lampert
et al., 2021; Rigolon, 2016; Wendel et al., 2012; Zhang
et al., 2021). A healthy community should not only
encourage people to be "active” outdoors, but also
encourage people to be “interactive” with each other.
Green spaces are always a perfect place for gathering,
which has multiple powers to provide ties and connect so-
cial capital in the community (Jackson, 2018). Active
interaction in urban green spaces can promote community
construction, increase social cohesion and enhance the
community’s consciousness by realizing individual goals or
aspirations, improving health (including mental health),
and well-being (Jennings and Bamkole, 2019), without
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causing exclusion, lack of support, and destruction to
reduce social capital stock (Kingsley et al., 2020), espe-
cially when people share work in a project or goal.

Many scholars have paid attention to the relationship
between social capital and green space. Kingsley and
Townsend (2006) explored the extent to which such a nat-
ural amenity provides opportunities and benefits for
enhancing social capital was undertaken with members of a
Melbourne urban community garden. Leyden (2003) inves-
tigated the relationship between neighborhood design and
individual levels of social capital and indicated that walk-
able and mixed-use neighborhood designs can encourage
the development of social capital. In the aforementioned
studies, O’Brien and Kingsley did not provide exact data to
prove how these two main variables are related. Baum’s
research examined the social capital from the perspective
of overall community design, not just green space (Baum
and Palmer, 2002). In Leiden’s view, large-area and high-
coverage green spaces will reduce the “walkability”
feature to reduce social capital.

To solve the problems that are not clearly stated in the
existing literature, this study takes the physical distance
between community and green space as another important
variable. On this variable, Hansen (1959) first proposed the
concept of accessibility in 1959. Accessibility in urban parks
or green areas is not only one of the main indicators to
measure the quality of urban green space construction
(Fasihi and Parizadi, 2020; Hansen, 1959), but is also an
important factor that directly or indirectly affects public
health and social adaptability (Fan et al., 2017; Guo et al.,
2019; Rigolon, 2017; Xing et al., 2020; Yang et al., 2017).
Distance to green spaces is directly related to residents’
ability to access those spaces. Green spaces can improve
physical and mental health, enhance connections in the
community, and contribute to the accumulation of social
capital. Green spaces provide residents with natural envi-
ronments that promote physical activities such as walking
and biking and are also ideal places for community mem-
bers to engage in social interaction and group activities.
Physical and social activities not only improve residents’
health but also enhance community cohesion and the sense
of belonging, thus promoting the accumulation of social
capital. Due to different understandings and considerations
of the concept, there are many different methods to
calculate accessibility, including network analysis, buffer
analysis, minimum proximity distance method, cost
weighted distance method, and so on (Li and Liu, 2009; Yin
et al., 2008). Because walking and cycling are the first
choices for urban residents to travel to green space, which
is not only beneficial to physical and mental health, but is
also low-carbon, economical, and convenient (Lee and
Maheswaran, 2011; Rigolon, 2017), and the layout of the
entrance and exit of the urban green space can significantly
affect the convenience of public visiting green spaces,
wherein this study takes not only the straight distance, but
also the path distance between community and green space
as the variables based on the minimum proximity distance
method. The aim of this article is to determine the re-
lationships between the variable social capital and distance
variables. The result will provide us with some ideas for the
inhabitancy design. This study evaluates two different
metrics when considering distance to green space: direct
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distance and path distance. Direct distance is the straight-
line distance from a person’s residence to the nearest green
space; path distance refers to actual walkable routes,
including streets and sidewalks. Direct distance may be
shorter, but path distance more accurately reflects the
ease with which residents can access green spaces and
utilize them in their daily lives. Path distance is therefore
critical for assessing the accessibility of urban green
spaces. Accordingly, to better understand the effect of
distance to green space on social capital accumulation, this
study takes path distance as the main variable for assessing
green space accessibility. For most land developers, the
high population density in a living area is an indicator of
high return of capital, but will the quality of the inhabi-
tancy be affected? The answer of the question will be found
in this article. In land development, this result will help us
see how much the green spaces weigh.

The basic variable in this study is social capital, and the
other variable is the physical distance between commu-
nities and green spaces.

2. Experimental details
2.1. Definition and explanation

This study has made an innovative and interdisciplinary
attempt to explore the variables with different attributes.
As for the social capital variables, the methods of social
investigation and statistical analysis in the field of sociology
are adopted. As for the distance variable, it is calculated
based on the minimum adjacent distance method of green
space accessibility in the urban design field.

The urban design and community development maps of
Cape Town, a rapidly growing city, can show the distances
between different communities and their location relative
to the city center and major transportation hubs.

Detroit’s history illustrates the process of urban decline
and revitalization. By comparing maps from different eras,
we can observe changes in distances between communities
and how emerging communities have formed within the
urban fabric (See Figs. 1 and 2).

Tokyo’s transportation network is complex and efficient.
By analyzing the transportation network maps, we can
grasp the connectivity between different communities and
understand how the transportation network facilitates or
restricts interactions between communities (See Fig. 3).

To show the relationship between variables by “num-
ber”, the effect of green spaces is reflected by the distance
from the center of the district near the green spaces. The
distance is measured in two ways: one is the straight dis-
tance, the other one is the path distance. The straight
distance is the distance between two nodes is the length of
the shortest path between them (Path in distance, 2014).
Compared with the straight distance, the path distance not
only calculates the accumulative cost over a cost surface, it
does so while compensating for the actual surface distance
that must be traveled and for the horizontal and vertical
factors influencing the total cost of moving from one
location to another. As the green space will encourage
gatherings, which may increase the social capital, the path
distance also makes great sense.
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Fig. 1  Detroit Housing Commission 1941 map. Source: DHC, 1941.

This study uses social surveys and statistical analysis to
quantify social capital, which reflects the quality of trust,
networks, and social interactions within a community. To
measure residents’ physical proximity to surrounding green
spaces, we calculate green space accessibility using the
minimum proximity distance method. This variable can be
measured in two ways—straight-line distance and path
distance—which are directly related to the availability of
green spaces to community residents.

The sample comes from the city of Lansing, which has a
large area of green space, a high unemployment rate, and a
singular industrial structure. The city provides an inter-
esting case for exploring the relationship between green
space and social capital. The main hypothesis of this
experiment is that there is a positive correlation between
green space and social capital; that is, the higher the green
space accessibility (either straight-line or path distance),
the higher the social capital. This is based on the theory
that green spaces encourage community gatherings and
activities. Typical questions pertain to the level of under-
standing, participation in social activities, sense of safety,
and sense of belonging to the community, all of which are
key indicators of social capital. Regarding data collection,
we surveyed 1380 residents from 46 neighborhoods to
collect data and analyze the relationship between social
capital and distance to green space.

The samples are from Lansing City, which is a non-
compact region with a relatively large green area and a
relatively large number of green spaces. The unemploy-
ment rate in Lansing, the capital of Michigan, was relatively
high. Coupled with the single industrial structure of Lansing
City, local residents need to seek better employment op-
portunities through social interaction and information ex-
change. Moreover, the industrial structure of Lansing is
relatively simple, in which local residents need to seek
better employment opportunities through social interaction
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and information exchange. Blocks are the sample unit. In
this paper, a block is the smallest area that is surrounded by
streets. City blocks are the space for buildings within the
street pattern of a city, which forms the basic unit of a
city’s urban fabric (CB, 2015). Blocks contain a certain
number of people, instead of a corner of city; the block
being discussed is a line of living areas along the road (See
Fig. 4). The survey on the social capital of residents in the
blocks covered several aspects: Safety, Connection,
Belonging feeling, Support from others, and Participation in
public events. Each question ranges from 1 to 5, which
meant the following:

1—Strongly disagree or definitely untrue;
2—Disagree or untrue;

3—Neutral;

4—Agree or true;

5—Strongly agree or definitely true.

Sampling 30 residents in each block, and the value of
social capital for each block is an average number of survey
results of respondents. A total of 1380 residents from 46
modules were selected as respondents, while the valid data
of 1350 residents from 45 blocks were collected for this
study. The reason why only Lansing City is selected as the
sample source, rather than Michigan or American blocks on
a larger scale, is that a city’s blocks have at least the same
culture and atmosphere, and can better limit other factors
that may affect social capital.

2.2. Typical questions and assumptions
Some typical questions are:

- People on this block know each other.
- People on this block participate in social activities.
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- People on this block socialize with each other.

- It is fairly safe to walk on this block at night.

- People who live in this block think of themselves as a
community.

- People on this block take care of each other’s plants,
kids, and pets.

This study needs to make numerous assumptions, as
many reasons will affect the “feelings” of people:

- Theoretically, the well-designed, expensive neighbor-
hood is most likely to promote social capital. The
financial condition will affect the result.

- Is there a community association in this area? (The commu-
nity association will make residents feel that they “belong”
to the block; provide chances for public activities).

- Whether the green spaces are in the same condition
(park or vacant lots).
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Land-use types for the Detroit area (Residential, commercial, public/institutional, industrial, and community waste land).

- Whether people do the survey live long enough on the
blocks (The connection with each other is strongly
affected by the time people live there).

In a typical situation, assuming that all factors will not
affect the survey, the two variables will help us determine
the relationship between green spaces and social capital.
As the green spaces will provide more gatherings, viewing
places, which is overly important for the social capital, the
main assumption is proposed: A positive relationship exists
between the distance and social capital. The longer the
distance is, the lower the social capital will be. Two sub-
assumptions are as follows: 1) A positive relationship exists
between the path distance and social capital. The longer
the path distance is, the lower the social capital will be. 2)
A positive relationship exists between the path distance
and social capital. The longer the straight distance is, the
lower the social capital will be.
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Based on the survey, the mean and standard deviation of
the social capital needs to be determined. In Lansing City,
how do residents feel about their living block? This is an
indicator for the social capital. If the standard deviation is
overly small, which means the difference between social
capitals is little, the correlation between these two may
not be as significant as the assumption.

2.3. T-test

In view of the fact that the data obtained from the inves-
tigation is a normal distribution with small sample size and
unknown population standard deviation o, t-test is used to
deduce the probability of the occurrence of difference by
using t distribution theory, so as to compare whether the
difference between two means is significant.

The earliest paper to describe the t-test was written by
Student (pen name of William Gossett, 1908). The paper dis-
cussed the use of t-distribution to estimate the standard error
of the mean in the case of small sample sizes and unknown
overall standard deviation. Welch (1947) proposed a variant of
the t-test for cases in which the variances of two samples are
unequal, which is referred to as Welch’s t-test. This is useful
for dealing with the problem of unequal variance between
groups. Cohen’s (1988) work is widely used in statistics and the
social sciences, especially regarding effect size and sample
size calculation. It provides an important framework for
determining statistical efficacy when performing t-tests.

2.3.1. One sample T-test result

Tables 1 and 2 provided the results of one-sample statistics and
one sample t-test of three main variables. In the tables, “so-
cialize with each other (mean 1—5)” represents the average

IS
+ TENF
Haneda Airport

Tokyo transportation network map. Source: TTNM, 2021.

119

(®m 3@ Shinjuku Line
®m K5I8 Oedo Line

—__ Tokyo Sakura Tram
SAFS (gt

FEIT
Ozekiyokocho

5
Sumiyoshi

@

T
Horishita
47
zen-nakacho

3 (e
Komis Bk michome
o g

e
Kiba Sta.  Toyocho sta.

.ﬁ’m .ﬁov .§sz
B0 BFos Pres
B=oz2 Pxo Preo
w051 sz =77
wos-2 [ aaz1 [iw ee
Bwos Pras Piess
UERRBIHBOAE,

st

SRR
Tokyo Teleport Sta.

’ g Sight
- Tokyo Big Sight

Harumi-futo

Lansmg i

Michigan

Fig. 4 Lansing downtown map. Source: LDM, 2022.

number of samples of social capital, ranging from 1 to 5,
showing the residents’ living satisfaction. The mean deviation
of social capital is 3.4019, while the standard deviation is
0.4580. Results show that the differences between blocks (the
situation of green spaces) will insignificantly affect the social
capital. Most people feel neutral and a little comfortable of the
community. High congregation in the (3.4019 — 0.4580) to
(3.4019 + 0.4580) shows that we still need to improve the
community design to increase social capital. This number
proves that people’s satisfaction of the living area is
insufficient.
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Table 1  One-Sample statistics of social capital, path distance and straight distance.
Number Mean Standard deviation Standard error mean
Socialize with each other (mean 1-5) 45.0000 3.4019 0.4580 0.0683
Path distance 45.0000 226.7964 189.2666 28.2142
Straight distance 45.0000 196.2427 140.1963 20.8992

Note: Socialize with each other (mean 1-5): the average number of samples of social capital 1-5.

The mean and standard deviation of the distance should
also be taken into account, especially the path distance
because it means more. The t-test of the two kinds of
distances will help us to see the range of the distance and
try to delete some unusual point.

2.3.2. T-test of path distance and straight distance

For the sample of 45 blocks used in the study, Tables 1 and 2
also show the data analysis of the path distance and
straight distance between community and green spaces. As
for the path distance, the average distance of all samples is
226.7964 m, while the standard deviation is 189.2666. For
the straight distance, the average distance of all samples is
196.2427 m, while the standard deviation is 140.1963.

The large range of path distance will affect the result. As
the topic is the relationship between green spaces and social
capital, when the distance exceeds some number, people
will be reluctant to visit the green spaces. When the path
distance is above certain number, it will not affect the social
capital. In the preliminary pre-survey, most respondents
indicated that 250 m was the upper limit of their willingness
towalk to the green space. So, we defined 250 m as the upper
limit for path distance, and 31 blocks left, 68.89% of the total
sample. These samples will be used for further tests.

3. Results
3.1. Groups of variables

After processing the data to test the hypotheses, all groups
of variables should be tested, including:

1) The correlation between straight distance and social
capital.

2) The correlation between path distance and social capital.

3) The correlation between path distance (less than 250)
and coordinate social capital.

3.2. The correlation

The correlation of the aforementioned groups should show
a positive relationship according to the hypotheses. How-
ever, after using the correlation test for the groups of
variables and placed the third group into a graph, these
results show a positive relationship. In Fig. 5, the horizontal
numbers are the value of social capital, ranging from 1 to 5,
thus showing a residents’ living satisfaction; the vertical
numbers are the distance from green spaces to neighbor-
hoods, which ranged from 10 to 250 m; VAR00003 and
VARO00007 show the path distance. It is not difficult to find
that being near the green space means lower social capital,
regardless of its straight distance, the path distance in total
or the path distance of less than 250 m (see Fig. 5 and Table
3).

3.3. Interpretations

The correlation shows a positive and significant relationship
between distance from green spaces and social capital, which
is opposite from the hypotheses (Tables 4-6). This result
shows that the relationship is positive between the distance
from green spaces and social capital. To find the factors that
may affect the result, we need to analyze the process of the
research design and our ratiocination process.

3.3.1. Pearson correlation
The Pearson correlation coefficient is a statistical measure
of the strength and direction of a linear relationship be-
tween two variables. Its value ranges from —1 to 1, with 1
indicating a perfectly positive linear relationship between
the two variables, —1 indicating a perfectly negative linear
relationship between the two variables, and 0 indicating no
linear relationship between the two variables.

The Pearson correlation coefficient is calculated using
the following equation:

Table 2 One-Sample test of social capital, path distance and straight distance.

Test value = 0

Test Degree of Sig. Mean 95% Confidence interval of the difference
freedom (2-tailed) deviation LT Upper
Socialize with each 49.8270 44.0000 0.0000 3.4019 3.2643 3.5395
other (mean 1-5)
Path distance 8.0380 44.0000 0.0000 226.7964 169.9345 283.6584
Straight distance 9.3900 44.0000 0.0000 196.2427 154.1230 283.3623

Note: Socialize with each other (mean 1-5): the average number of samples of social capital 1-5.
Sig. (2-tailed): interrelation of dependent and independent variables.
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_ X =X)(Yi—Y)
VE XS (Y- V)
where X; and Y; are the observed values of variables X

and Y, respectively, and X andY are the mean values of
variables X and Y, respectively.

3.3.2. Role of the Pearson correlation coefficient in
research methodology

In this paper, the Pearson correlation coefficient is used to
analyze the relationship between social capital and dis-
tance to green space. By calculating the Pearson correla-
tion coefficient between these two variables, it is possible
to determine whether there is a significant linear rela-
tionship between them, as well as the strength and direc-
tion of this relationship.

For example, if the Pearson correlation coefficient is
positive and significant, it means that as the distance to
green space increases, so does social capital, while if it is
negative, it means that as the distance to green space in-
creases, social capital decreases. If it is close to zero, it
means that there is no significant linear relationship be-
tween distance to green space and social capital.

3.4. Summary

Contrary to the initial hypothesis, we find that distance to
green space and social capital are significantly positively
correlated. The correlation between social capital and
straight-line and path distance is statistically significant
(Tables 4 and 5). However, the significance of the correla-
tion decreases when considering path distances of less than
250 m (Table 6). This indicates that shorter path distances
might not be sufficient to have a significant positive effect
on social capital.
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Fig. 5 The correlation between path distance (less than 250)
and coordinate social capital. Horizontal number: social capi-
tal, range from 1 to 5, showing residents’ living satisfaction;
vertical number: distance from green space to neighborhood,
range from 101 to 250 m; VARO0003 and VARO00007: path
distance.
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The main limitations of this study are its small sample
size and limited scope, which could limit the generaliz-
ability of the results. In addition, we do not consider other
factors that might affect social capital, such as the quality
of green spaces and community characteristics, which
could also affect the accuracy of the results.

Comparing these results with previous studies: Metwally
et al. (2021) found that green space proximity has a positive
effect on social capital. Building on Lis et al. (2024), these
findings further add to understanding of the relationship be-
tween urban design and social capital, especially when path
distance is considered. This study also echoes Zhong et al.
(2024), who explored the effect of urban spatial design on the
well-being of residents. This study contributes a new
perspective to this area of research by exploring the effect of
distance to green space on social capital.

This study’s findings highlight the importance of further
exploring the effects of distance to green space on social
capital, especially in terms of different types of green
spaces and community contexts. Future research should
expand the sample size and consider more dimensional
variables to gain a deeper understanding of the complex
relationship between green space and social capital.

Table 3  Path distance and social capital data.

Distance from green Social capital (mean 1-5)
space to neighborhood (m)

11.65 3.5
17.8 2.9
31.31 3.1
51.57 3.4
56.6 2.7
63.97 3.3
90.99 3.7
99.16 2.8
128.52 3.5
162.22 2.9
175.35 3.3
178.76 3.8
190.93 2.6
193.16 3.2
200.91 3.1
228.62 3.6
242.63 3.7
110 3.8
120.5 3.2
130.6 3.1
140.2 3.5
150.5 3.7
160.75 3.6
170.9 3.4
180.15 3.5
190.4 3.9
200.65 3.6
210.9 3.8
220.15 3.9
230.4 3.7
240.65 3.6
250.9 3.5
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Table 4 The correlation between straight distance and social capital.

Socialize with each other (mean 1-5) Straightdistance

Socialize with each other (mean 1-5)
Sig. (2-tailed)
N

Straight distance
Sig. (2-tailed)
N

Pearson correlation

Pearson correlation

1.0000 0.3380*
0.0000 0.0230
45.0000 45.0000
0.3380* 1.0000
0.0230 0.0000
45.0000 45.0000

Note: *Correlation is significant at the 0.05 level (2-tailed).

Socialize with each other (mean 1-5): the average number of samples of social capital 1-5.
Sig.(2-tailed): interrelation of dependent and independent variables.
Pearson Correlation: A correlation is a number between —1 and +1 that measures the degree of association between two variables.

4. Discussion
4.1. Summarize

First, social capital is the relationship of expectations and
trust between community members built over time that can
also gain resources from each other. It is important to
realize that these community relationships also allow peo-
ple to take action, using their community group as a
foundation. We find a significant positive correlation be-
tween proximity to green space and the social capital of
community residents. This finding at first seems to contra-
dict conventional wisdom, which suggests that when living
environments are closer to natural green spaces, it pro-
motes higher levels of social interaction and social capital
accumulation. However, when we analyze the qualitative
data and feedback from community residents, the results
start to reveal deeper social and cultural motivations. The
Importance of Walkable Neighborhoods has determined
that the mixed-use community design is overly important
for the increase of social capital. If a large area or high
coverage of green spaces exist in the block, although the
accessibility of the green spaces increases, the mixed use
will significantly decrease, which will affect the social
capital in an adverse manner. The city of Lansing is the
special example of this circumstance.

Second, relationships of expectation and trust among
community members—the core of social capital—are sub-
ject to the influence of various factors. In the case of the

Table 5

city of Lansing, we find that residents might be more in-
clined to visit green spaces at some distance from where
they live. This preference could be related to the quality of
green spaces, available amenities, and the sense of safety.
The qualitative interviews indicate that residents are
interested in not only physical proximity to green spaces
but also the attractiveness and functionality of green
spaces. This indicates that the quality of green spaces
might be more important than physical accessibility with
regard to promoting social capital. Green spaces often are
created from unsightly or unused vacant lots where local
individuals aim to create a productive, attractive, verdant
oasis in their neighborhood. In creating green spaces which
are also collective activities, the neighborhood is improved
not only through pretty green landscape but through
furthering a network of social relationships between
neighborhood users. Under this circumstance, it is possible
for residents in the city of Lansing to prefer the distant
green space for recreational activities and creating a way
to be a participant in civic duties.

The third reason may be related to obesity. The results of
the survey reveal that obesity impacts some states and ter-
ritories more than others. Michigan (Ml) had more than 35% of
adults with obesity (CDC, 2021). Obesity rates can reflect
residents’ mode choices when going out, which might affect
their willingness to participate in community activities and
their means of doing so. Higher obesity rates in Michigan
could suggest that residents are more inclined to use private
transportation than to walk or bike. As a result, they might

The correlation between path distance and social capital.

Socialize with each other (mean 1-5)

Path distance

Pearson correlation
Sig. (2-tailed)

N

Pearson correlation
Sig. (2-tailed)

N

Socialize with each
other (mean 1-5)

Path distance

1.0000 0.3540*
0.0000 0.0170
45.0000 45.0000
0.3540* 1.0000
0.0170 0.0000
45.0000 45.0000

Note: *Correlation is significant at the 0.05 level (2-tailed).

Socialize with each other (mean 1-5): the average number of samples of social capital 1-5.
Sig. (2-tailed): interrelation of dependent and independent variables.
Pearson Correlation: A correlation is a number between —1 and +1 that measures the degree of association between two variables.
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Table 6 The correlation between path distance (less than 250) and coordinate social capital.

Socialize with each other (mean 1-5)

Path distance (less than 250)

Socialize with each Pearson correlation 1.0000
other (mean 1-5) Sig. (2-tailed) 0.0000

N 31.0000

Path distance Pearson correlation 0.2350
(less than 250) Sig. (2-tailed) 0.2040

N 31.0000

0.2350
0.2040
31.0000
1.0000
0.0000
31.0000

Note: Socialize with each other (mean 1-5): the average number of samples of social capital 1-5.
Sig. (2-tailed): interrelation of dependent and independent variables.
Pearson Correlation: A correlation is a number between —1 and +1 that measures the degree of association between two variables.

still be willing to travel to green spaces that are a longer
walking distance away, but this pattern of behavior might in
turn reduce opportunities for community interaction and
affect social capital formation. The high obesity rate may
reflect that local residents may prefer to drive rather than
walk or ride when going out, so the closer the path distance
of green space is, the less the chance of choosing to go.

4.2. Justifications and evidences

In addition to the obesity variable, this result may also
involve the age difference of community residents. The age
structure of community residents is another important fac-
tor. Anincreased proportion of older people means there are
likely to be more residents in the community with specific
needs regarding green space types and characteristics. Older
people, whose green space perceptions and use habits might
differ from those of younger people, might be more focused
on safety, comfort, and opportunities for social interaction
in green spaces. The aging trend in the United States has
accelerated in the last decade. According to the 2020 census
data (United States Census Bureau, 2020), the proportion of
people over 65 years old in Michigan reached 17.2%,
exceeding the national average of 16%, and it is at the stage
of an aging society. If this data exceeds 20%, it will enter the
super-aged society. Therefore, it is important to explore the
active social participation and social capital accumulation of
the elderly, not only for the elderly, but also for the whole
society. Rashedi et al. (2021) studied the social capital of the
elderly in Iran. Through multiple linear regression analysis, it
is concluded that there are nine factors significantly related
to social capital, among which, community and neighbor-
hood conditions are important determinants, and social
policies such as further green space and clean air, more
perceived safety and better transportation can reduce the
negative social support of the elderly, help them integrate
into the mainstream community, strengthen community
cohesion and enhance their social capital. But as far as the
types of green space are concerned, not all types are
conducive to social capital accumulation. Green space as a
natural landscape may promote the social capital accumu-
lation of the elderly, but it is just the opposite if it is a kind of
green space like parks and street trees, because it will make
them feel that living in the community is not safe enough,
thus reducing their social capital (Hong et al., 2018). To some
extent, the case of Lansing probably reflects the different
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perception experiences of different types of green spaces
among the elderly.

Based on the residents’ opinions collected by the survey,
the green space recreation experience in many places
needs to be improved, and the green space is not inter-
esting and navigable, and lacks participation and interac-
tion. Residents’ feedback on their experiences with green
space recreation reveals that improving social capital re-
quires a perspective that goes beyond traditional green
space planning. It is important to not only focus on the
number and distribution of green spaces but also gain a
deeper understanding of the specific needs and expecta-
tions of residents. These can include increasing green space
interactivity and participation and providing more space for
social activities, which will more effectively promote social
interaction and capital accumulation in the community.
These are other factors that hinder the accumulation of
social capital.

Through this research, it can be found that improving
the green space environment is of positive significance to
the social capital of community residents in Lansing in
general, but the specific statistical data shows that there
may also be a positive correlation between the distance to
the green space and social capital, that is, the farther away
from the green space, the more social capital will be
accumulated. The type of green space, transportation
mode to green space, obesity rate, aging, and so on, may
all be influencing factors.

This research result reflects the complexity of social
capital accumulation. The social and human capital neces-
sary for sustainable and equitable solutions to natural
resource management comprise a mix of existing endow-
ments and that which is externally facilitated. External
agencies or individuals may act on or work with individuals to
increase their knowledge and skills, their leadership capac-
ity, and their motivations to act. They can act on or work with
communities to create the conditions for the emergence of
new local associations with appropriate rules and norms for
resource management (Pretty et al., 2001). If these can lead
to the desired natural capital improvements, then this has a
positive feedback on both social and human capital.

5. Conclusion

Nowadays, community governance still faces many chal-
lenges and dilemmas. The interval restriction of social
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space makes the current social network closed and homo-
geneous. The communication between community resi-
dents is restricted, which in turn leads to the strangeness
and preparedness between neighbors making the social
capital of the community show a weakening trend. To some
extent, building a smart community can alleviate commu-
nication problems caused by limited community space.
However, the basic solutions lie in the communication
space itself. Previous studies mostly focus on how to in-
crease the area of green space or how to shorten the dis-
tance from green space. These homogenization suggestions
may be effective for some communities, but this study may
add a new possibility, that is, the shorter the distance from
green space, the lower the social capital. On this basis, the
construction and construction of the community from the
perspective of increasing social capital will provide a new
path that is more in line with the actual situation of the
community.

In addition to policy support, capital investment, guid-
ance of professionals and promotion of social awareness, in
order to effectively save energy, reduce urban pollution and
benefit public health, the convenience of walking, riding and
taking public transportation should be emphasized in urban
development planning to encourage the public to travel
green. Specific measures include focusing on upgrading the
public transport system, appropriately increasing the
entrance and exit of urban green space, especially the
entrance and exit of medium and large green space and large
green space, and improving the convenience for the public to
reach green space. Connecting green spaces in series with
greenways can improve the accessibility of green spaces.
Adding community parks at entrances and exits such as small
abandoned plots or large commercial complexes canimprove
their service. Under the background of a smart city, the
digital landscape can be introduced into green space. Setting
up some landscape interactive devices in green spaces can
improve the interest and navigability of green spaces, stim-
ulate residents’ desire for exploration and promote infor-
mation exchange and interaction.

Future recommendations:

1) Expanding sample size and diversity

Future research should consider expanding the sample
size and encompassing a wider variety of community types
and green space categories. This approach could aid re-
searchers in more accurately understanding the impact of
green space proximity on social capital and assessing
whether this impact is consistent across different types of
communities and green spaces.

2) Considering additional influencing factors

Beyond the proximity to green spaces, more variables
that could potentially affect the accumulation of social
capital should be incorporated, such as the quality of green
spaces, the design features of communities, the socio-
economic status of residents, health conditions, and age
distribution. This could help reveal more complex in-
teractions and mechanisms of influence.
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3) Investigating the specific roles of different types of
green spaces

Given the potential diverse impacts of different types
of green spaces on the accumulation of social capital,
future research should delve deeper into how parks,
community gardens, and street greening, among others,
differently influence social capital and how these differ-
ences interact with community characteristics and resi-
dent needs.

4) Considering residents’ modes of transportation

Considering that the mode of transportation might affect
the convenience and willingness of residents to access green
spaces, future research should consider collecting data on
residents’ modes of transportation to green spaces, such as
walking, cycling, or driving, and how these modes of trans-
portation influence the accumulation of social capital.

5) Exploring new opportunities in the context of smart
cities

Against the backdrop of smart city development, future
research could explore how digital technologies can facili-
tate the use of green spaces and the enhancement of social
capital. For instance, examining how digital navigation
tools and virtual community activities could help increase
residents’ participation in green spaces and how these
technologies impact the formation of social capital.

6) Further investigating the impact of environmental
factors

Further research is needed on how urban environmental
factors, such as noise pollution, air quality, and road safety,
affect the accessibility to green spaces and the accumula-
tion of social capital. Future studies should attempt to
integrate these factors into accessibility analysis indicators
to more dstcomprehensively assess the impact of green
spaces on social capital.

7) Adopting an interdisciplinary approach

Given the complexity of the relationship between social
capital and the distance to green spaces, future research
should adopt an interdisciplinary approach, combining
theories and methods from sociology, urban design, envi-
ronmental science, and public health, among other fields,
to more comprehensively explore this topic.

As this study focuses on the distance between paths and
straight lines, urban residents may be affected by environ-
mental factors, such as road noise pollution, road congestion
and safety problems, which will actually affect the accessi-
bility evaluation of urban green space and the accumulation of
social capital of community residents. As an innovative
attempt in interdisciplinary field, this research has excluded
these factors in accessibility analysis index, which is the limi-
tation of this research and the direction of further research in
the future. This study can provide a basis for Lansing to
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formulate appropriate resource management rules and norms,
and further guide the practice in capital of Michigan and other
areas. It can be used as a useful supplement to improve social
capitalin other regions. The ideas, methods and viewpoints of
this paper can also provide reference for related research.
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