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Abstract 

Differences in the distribution of social benefits and economic status can lead to health and 
power inequalities for the low-income class. Parks are a product of civil rights and an important 
space for urban life for the low-income class. It is important to understand the current 
distribution of parks in areas densely populated by low-income classes. Therefore, this paper 
examines the demographic characteristics and the current status of park distribution in low-
income densely populated areas from the perspective of inclusive cities. To improve the living 
environment of low-income classes and explore realistic policy and planning directions for 
realizing inclusive cities. The results of this thesis are summarized as follows. First. There are 
differences in demographic characteristics between areas with high concentrations of low-
income people and other areas. The physical environment also differs between areas with high 
concentrations of low-income people and is divided into three categories based on physical 
environment characteristics. Second, the park supply in Daegu is higher than the legal standard, 
and there is no correlation between the income and the park distribution. The distribution of 
parks also varies greatly within areas with high concentrations of low-income people. 
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1. Background 

Inclusive cities emphasize that everyone in the city should have equal access to public spaces (Park et al., 

2019). Through urban planning and management, we aim to improve the living environment of urban 

residents and the overall quality of life in the city (UN-HABITAT, 2016a). However, disparities in 

socioeconomic status at this stage have led to inequities in the distribution of power and health 

resources among disadvantaged groups such as low-income classes (Sundquist et al., 2004; Penny et al., 

2006). As a product of civil rights (Jacobs, 1961), parks are an important urban space and health resource 

in urban life (Bedimo-Rung et al., 2005). It is a public place where sports equipment (sports facilities, 

basketball courts, tennis courts, etc.) and recreational facilities are available free of charge to all residents 

(Cohen et al., 2012). The low-income class has difficulty using private health clubs due to income 

limitations. Therefore, the low-income class will value and use parks more. In the existing studies, when 

there are park areas in areas with high-income population density and a low-income population density, 

they are influenced by different physical environments by showing different results such as positive 

correlation, negative correlation, and no correlation(Maroko et al., 2009; Wen et al., 2013; Lakes et al., 

2014). However, it is common for parks in areas with low-income residents to have problems such as 
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poor distribution, old facilities, and poor maintenance and management, which also deter the potential 

for low-income strata to access the parks (Huang et al, 2020). Resistance for promoting social interaction 

(meeting with friends, participating in social activities, etc.) and physical health (Orsega-Smith al et. 2004; 

Schipperijn et al. 2017). In addition, problems are increasingly evident in terms of residential segregation 

and the density of low-income populations due to unequal economic status. It is important to understand 

the current distribution of parks in areas with dense low-income classes. In Korea, the distribution of 

parks in areas with a high density of low-income people is still in the research stage. Few foreign studies 

have focused on neighborhood parks and have mostly compared by race, ethnicity, and income. Korea is 

less referential as a single-race country. 

From the perspective of inclusive cities, this paper elaborates the demographic characteristics and 

physical environment of low-income population-dense areas through existing literature. It also uses basic 

data to explore the current distribution of parks in areas with high concentrations of low-income people. 

The aim is to improve their living environment and to explore realistic policy and planning directions for 

achieving inclusive cities. 

2. Research design 

2.1. Research Scope 

In this paper, a central city in the south-eastern part of the 

Korean peninsula is selected for this study. Daegu 

Metropolitan City is in the middle of Daegu Basin in the 

eastern part of Nakdong River. It is located at 35°52′00″N 

128°36′00″E. It has an area of 883.49 square kilometers 

with a total population of 2,446,144 in 2020, and with a 

population density of 2,769 people per square kilometer. The 

city is formed around Dongseong-ro and Jungang-ro, and the 

area is divided into 7 districts and 1 county. As one of the 

major industrial cities in Korea, Daegu's major industries 

include textiles, metallurgy, and machinery. A location map of 

Daegu is shown in Figure1. 

 

2. 2. Research Methodology  

To classify the scope of dense areas of low-income strata, four variables such as national margin 

obtainers, house purchase and sale prices, house rental prices, and 'living area less than 60m²' were 

identified through the study of Boone et al.(2009), Kim(2015) etc .The principal component analysis used 

by Gordon et al. (2011) and Chen-Li (2012) in studying the spatial characteristics of cities and the 

distribution of dense areas of low-income people was used for dimensionality reduction. Using Clustering 

analysis, regions with great similarity were grouped. In this study, the 1,2 groups with the lowest values 

were selected and set as low-income stratum dense areas. Finally, 49 areas were selected, accounting for 

35% of Daegu city as a whole. The location of the dense low-income population areas in this study is 

shown in red in Figure 2. 

Rigolon (2016) selected park neighborhoods, park size, and park area per capita to evaluate the balance 

of urban parks. Therefore, in this study, we selected children's parks and neighborhood parks, which are 

the most constructed and most easily used in Daegu, as the study sites based on the park green space 

Figure 1. Location of Daegu City. 

Source: drawn by authors. 
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information of Daegu Metropolitan City. And to select the park service area first we choose the radius 

proximity method, and the service area of urban parks as stipulated by the Korean park law is 250 m for 

children's parks, 500 m for neighborhood parks below 30,000㎡, and 1000 m for neighborhood parks 

above 30,000㎡. The overall park distribution and service area of Daegu City is shown in Figure 3. 

2.3. Data sources 

The data used in this study were collected from the Korea Statistics Agency and relevant Korean 

government public information in the last two years, and the data were reliable and authentic. The 

specific sources and data time are shown in Table 1. 

3. Results 

3.1. Demographic characteristics of low-income regions 

The characteristics of people living in the low-income densely populated areas of Daegu are analysed into 

three categories: demographic characteristics, household characteristics, and residential characteristics. 

areas show that the population living in low-income areas, the ratio of children, the average number of 

households, and housing prices are much lower than the average of Daegu. On the other hand, the ratio 

of the elderly population and the number of people with a basic livelihood are higher than the average of 

Daegu(Table 2). 

 

 

 

 

Figure 2 Estimated average income in each 
eup/myeon/dong in Daegu. 

Source: drawn by authors. 

Figure 3 Daegu park area and service area. 

Source: drawn by authors. 
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Table 1. The specific sources and data time 

Characteristic indicators Provenance Year 

Percentage of basic livelihood recipients National Statistical Office, 

Daegu Metropolitan City. 

2020 

Residential area <60m² The Ministry of Land, 

Infrastructure and Transport's 

actual transaction price 

disclosure system. 

2019, 

2020 
Sale price per square meter 

Jeonse price per square meter 

Status of administrative districts in each district and county. National Statistical Office 2020 

Status of urban parks in each district and county National Statistical Office. 

 Daegu Statistics Office 

2019 

Continuous theme and cadastral map 2020 

Urban management plan 2020 

Population density National Statistical Office 2020 

Use area 2020 

Local slope Ministry of Environment 2020 

 

Table 2. Demographic characteristics of low-income regions 

Characteristic indicators low-income 

areas. 

The average 

in Daegu. 

High-income 

areas 

Population Number of people** 12386 17497 18739 

Number of elderly people* 2510 2826 2726 

The proportion of the elderly 

population** 

22.5% 19.3% 16.7% 

The number of children...** 1436 2924 3787 

Percentage of children's population** 10.6% 14.3% 18.3% 

Basic life** 1116 903 561 

Basic living expenses** 9.4% 6.3% 3.7% 

Furniture Number of generations* 6209 7648 7437 

Population per generation** 1.98 2.19 2.42 

Housing Percentage of houses less than 60㎡** 57.7% 42.4% 22.0% 

Housing price (KRW/㎡)** 261.0 373.3 555.4 

Jeonse price (KRW/㎡)** 169.3 265.4 387.5 

**t test result was significant at level α=0.01 

* t test result was significant at level  α=0.05 
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The analysis of the results based on characteristics of the residents in the low-income densely populated 

Based on the topographical features and site selection characteristics, the areas with dense low-income 

strata are typified and can be broadly classified into 3 types. 

Table 3 Three types of low-income areas 

Sortation Type 1 Type 2 Type 3 

Characteristics Old city residential area. Mountain-type 

residential area. 

Industrial and complex 

areas. 

Major areas Bisan 1-dong, Pyeongri 6-

dong, Naedang 2.3-dong 

Sanryeok 4-dong, Sinam 

5-dong, Daemyung 9-don 

Sindang-dong, Sinam 4-

dong, Sanryeok 2-dong 

   

Bisan 1-dong Sanryeok 4-dong Sindang-dong 

* Source: Daegu 3D Map Portal, Author's own photography 

 

Although Daegu City Government has made efforts to improve the neighborhood environment in areas 

where socially disadvantaged people live, it has failed to fundamentally address the neighborhood 

environment in areas where low-income people live. Therefore, to develop an effective and targeted 

policy, it is necessary to analyze the characteristics of low-income dense areas, the proximity 

environment, and park characteristics. 

 

3.2. Analysis of park distribution characteristics 

An empirical study was conducted on the distribution of urban parks, centering on eight autonomous 

regions and counties in Daegu. According to the survey, the overall park supplies and park area per capita 

in Daegu city are higher than the legal requirements. The highest ratio of parks was found in the southern 

district, followed by Suseong-gu, Dalseo-gu, Dalseong-gun. On the contrary, Seo-gu, which has the 

densest areas of low-income strata, has the lowest park ratio of 3.2%. 

In terms of demographic characteristics, there were statistically significant quantitative (+) correlations 

(p<0.01) between the number of district population, child population ratio, and number of households in 

park area, park area ratio, and park service area in terms of park distribution. Conversely, there was a 

negative (-) relationship between the elderly population ratio and park distribution (p<0.01). That is, the 

higher the population and child population ratios, the more extensive the park area and service area. 

Conversely, the higher the elderly population ratio, the smaller the park space and service applicability. It 

is evident that inequality in park distribution still exists at this stage. 

The average park space (174,142 m2) and park area (7.2%) in the dense areas of the lower-income strata 

are lower than those with higher-income strata (188,620 m2 and 8.5%). Conversely, park service area, 

service area per capita ratio, and park area were higher compared to the higher income strata. However, 
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in the one-dimensional dispersion analysis, there was no statistically significant difference between the 

two groups because the p-value was greater than 0.05. The "irrelevant results" presented in Abercrombie 

et al. (2008) and Maroko et al. (2009) are consistent. 

Table 4. Analysis of park distribution characteristics 

Characteristic indicators low-income areas. 
The average in 

Daegu. 
High-income areas 

Park area. 174,142  159,794  188,620  

The park area ratio. 7.2% 7.3% 8.5% 

The scope of the park 

service. 

1,213,998  1,095,132  783,024  

Park service area ratio. 91.9% 87.1% 82.1% 

Park area per person. 13.7  10.6  11.6  

**t test result was significant at level α=0.01 

* t test result was significant at level  α=0.05 

 

The distribution of parks in areas with dense low-income strata is related to the slope of the area. 

Comparing the distribution of various types of parks in areas with dense low-income strata, it appears 

that the distribution of parks concentrated in the urban center area is the worst. The area around the 

foothills is mostly surrounded by proximate parks of 30,000 m2 or more. Therefore, the area covered by 

park services in the region is high. However, the overall distribution of parks within the dense low-income 

stratum area is the same as in Daegu city, and there are large deviations in the distribution of parks 

between regions. 

Therefore, in the existing urban planning, regional planning, park planning, and policies, in addition to the 

physical ecological park protection standards, the rationality of park distribution should be considered 

and priority areas should be designated. In particular, it is difficult to secure land for park construction in 

dense areas of low-income strata located in old urban areas. 

4. Discussion 

To achieve an inclusive city and improve the living environment of low-income strata, we have acquired 

the distribution of low-income strata-dense areas. And to improve the living environment of these areas 

with dense low-income strata through this research, it is necessary to first consider demographic 

characteristics, living environment, and economic development. 

As a result of a survey of low-income areas, the elderly population accounted for more than 20% of the 

total population, much higher than other areas. On the other hand, the proportion of children is much 

lower than the Daegu average. Therefore, a detailed evaluation of the psychological and physical needs 

of various residents is required. It is also important to ensure fair distribution of open spaces in the 

region, promote interaction between residents by class, and ease the separation and differentiation of 

social classes. Based on appropriate social research and analysis, small-scale activity spaces, play spaces, 

leisure spaces, and social spaces should be designed to meet the diverse spatial needs of the people 

around them. Currently, there is a big difference in the distribution of parks in Daegu-si and low-income 

areas. Land use, slope, and residential distribution can all affect the equity of urban parks. The essence of 

the inequality problem in urban parks is the lack of urban land resources. To solve this problem, it is 

necessary to simultaneously consider the distribution of equity of resources and maximization of park 

effects. When constructing or improving a park in a low-income dense area, differences in the physical 

environment of the park should be considered.  Recreation facilities reflecting modern trends and 
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regional population characteristics should be installed to improve the physical environment. In areas with 

a high concentration of the elderly, it is possible to consider building more park sports facilities and 

convenience facilities suitable for the elderly's park usage habits. 

The purpose of this study was to explore the distribution and utilization needs of parks in low-income tier 

dense areas. However, when extracting low-income stratum dense areas, only materials that could be 

collected were selected for selection, and although a trustworthiness analysis was done to improve 

accuracy, more accurate extraction of low-income stratum dense areas could not be performed. Also, 

only children's parks and near-neighborhood parks located in low-income tier areas were analyzed. 

Residents using open spaces such as schools, green space buffer areas, and waterfront parks were not 

considered. 

Future research needs to conduct a more in-depth analysis of the physical environmental characteristics 

of low-income areas. Further research should be conducted on open spaces such as local schools, trails, 

and green buffer areas, as well as neighborhood environment factors such as transportation 

environment, walking environment, convenience facilities, and welfare facilities for the elderly. It is more 

effective in improving the health of low-income families, quality of life, and happiness. In-depth research 

should be conducted to provide the information necessary to derive effective policies. 

5. Conclusion 

From the perspective of an inclusive city, the park policies and improvement programs are as follows: In 

terms of policies, the main emphasis is on improving the living environment of low-income groups, the 

balance of park distribution, and the inclusiveness of park users. In terms of improvement programs, the 

design and improvement of the physical environment in the area is adapted to the characteristics of the 

area, and the improvement programs are developed after investigating the characteristics and needs of 

the local population to further enhance physical health, relieve psychological stress, and promote social 

interaction. 
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