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Abstract

The purpose of this study is to empirically analyze the characteristics of sales distribution in Seoul in 2019 by region
and age using big credit card data. Prior to the analysis, similar consumption spaces were noted in all age groups, but
there were age groups such as 20s, 40s, and 60s that showed characteristic spaces. In the 20s age group, consumption
was observed around university districts such as Hwayang-dong, Gayang 1-dong, and Seocho 3-dong, whereas in the 40s
age group, consumption was observed in Daechi 1-dong and Yongsin-dong, which are specialized in education. Finally,
in the 60s age group, consumption was confirmed in large hospitals and places where living facilities were concentrated,
such as Sangil-dong, Sinjeong 7-dong, and |hwa-dong. This demonstrated that there were differences in areas where
consumption occurred by age. To clearly identify and classify the regional characteristics of consumption areas by age, the
main components were analyzed to correct the variables, and then a cluster analysis was conducted. Consequently, seven
groups were classified as administrative districts in Seoul. A closer look at the seven clusters revealed that the elderly,
the higher was the expenditure of the financial/insurance/property and medical sectors, and the young, the higher was
the expenditure of the tourism/entertainment/leisure/wear sector. This identified differences in the types of businesses
consumed by age. Furthermore, the results of the current situation analysis show that regional characteristics affect age-
specific sales differences. A combination of local sales and commercial areas has shown that differences in population
guidance facilities and business types have a greater impact on age-specific consumption than on commercial regional
distributions.
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Zxlof XHEH, HlCI0lE], 71= HEY, HHE AH|ZHE, X% L Al

| . Introduction opment, consumption has a greater impact on the regional

economy of Korea than does production. According to data

1. Research Background and Purpose from the National Statistical Office, the impact of consump-
tion has increased continuously since 2009, when profit

As Korea is entering a period of sluggish economic devel- from industry was exceeded by profit from consumption.
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Accordingly, the government has announced that the vir-
tuous circle of income-consumption-economic revitaliza-
tion to facilitate consumption within the regions will be one
of the key methods of economic growth, and has promoted
relevant policies. The realization of specific policies requires
not only national policies but also customized strategies
developed by individual municipal governments to increase
consumption (KRIHS, 2017; Kang and Lee, 2018).

This requires thorough understanding of the spatial distri-
bution of consumption in cities as well as the regional char-
acteristics that cause differences in consumption. However,
few studies have been conducted on interactions between
consumption and urban spaces.

Previous studies based on life cycle theory have shown that
the consumption behavior differs among stages of the life
cycle. However, the differences have been interpreted by
focusing only on typified consumption expenditure pat-
terns, such as housing expenses and food expenses. In addi-
tion, because previous studies were mainly based on data
acquired from surveys such as household budget survey and
family status surveys, the spaces in which consumption
occurs have not been studied sufficiently.

Data limitations of consumption studies may be supple-
mented by using the credit card big data, which has started
to be utilized in recent studies. Credit card big data, collected
through a computer system on a real-time basis when credit
card transactions take place, is valuable data that can show
the overall characteristics of consumption by the civilian
sector in Korea (Yoo, 2018; Kim and Kim, 2019). The data
rapidly reflect the actual consumption occurring in urban
spaces, and include almost no errors with regard to the mea-
surement positions.

The present study was conducted using credit card sale big
data to investigate the spatial distribution of consumption
and consumption behavior of different age groups in Seoul,
and to typify the differences in the consumption depending
on the regional characteristics through a cluster analysis to
understand the regional characteristics. The results of the
present study will provide basic data of current status exam-
ination to establish a plan for managing land use and density
in each region and district according to the Basic Urban Plan

and the Management Plan.

2. Research Method and Flow

The temporal range of the present study is the year 2019;
the spatial range and analytical units include the 424 admin-
istrative dongs of Seoul. The data utilized in the study were
credit card purchases big data from Hyundai Card, wherein
the amount of purchases was estimated in consideration of
the utilization of credit cards of other companies. The credit
card sales data provide the sum of annual purchases with
reference to the gender, age, day of the week, time and busi-
ness category.

Figure 1shows the flow of the present study. First, the the-
ory and previous studies on consumption were reviewed to
discuss the research flow and the methodologies of the pre-
vious studies, describing how the present study is different
from previous studies. After that, credit card sales big data of
2019 were used to investigate the spatial distribution of the
amount of purchases by age in the individual administrative
dongs of Seoul. Based on the analytical results of the current
status, a two-stage analysis was performed. First, a factor
analysis was performed to remove from the regional charac-
teristic variables affecting the consumption; these are vari-

ables that have a low importance and thus are not combined
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Figure 1. The flow chart of research
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as a factor. In addition, principal component analysis was
performed based on the eigenvalues and variances of the
individual factors. Second, cluster analysis was performed
with the extracted variables to typify the differences in the
consumption consumption for each region, and the results
were interpreted. Finally, using the conclusions of the pres-
ent study, this article provides suggestions of urban policies

related to consumption.

I1. Review of Theory and Previous
Studies

1. Review of Life Cycle Theory on Consumption

Life cycle refers to the stage-by-stage procedure of individ-
uals, which changes along with the time flow; life cycle the-
ory highlights the importance of recognizing and adapting
to changes in each stage because the social and economic
roles of individuals are dependent on the life cycle. The life
cycle is divided into stages according to changes that occur in
the lives of individuals or families, and the stages are gener-
ally associated not only with age, physical changes or psy-
chological factors of individuals but also the social roles
played by the individuals. Previous studies on life cycle the-
ory have shown that the income of individuals may be
dependent upon the stages in the life cycle of individuals.

The life cycle theory in the field of consumption, pre-
sented by F. Modigliani and A. Ando, is a consumption the-
ory that suggests that people determine the currently
appropriate consumption level in consideration of income
throughout life. Individuals maintain a reasonable level of
consumption to maximize the efficacy of consumption; the
consumption expenditure is determined with reference to
the resources available in life. This implies that consumption
expenditure behavior of middle individuals, who have a rela-
tively high income and thus save much, is different from that
of youths and the elderly, who have relatively low income.

With the assumption that economic factors, such as the
income and asset of individuals in each stage of the life cycle,
change according to life cycle theory, and individuals show
different consumption expenditure behaviors accordingly, the
present study was conducted to investigate the regional char-
acteristics that affect the consumption expenditure behavior

of different age groups by using credit card sales big data.
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2. Review of Previous Studies

As shown in Table 1, the previous studies related to the
present study were reviewed from the two aspects. First, the
previous studies on consumption were reviewed to analyze
the differences in the credit card sales with regard to the
characteristics of consumption expenditure, change of con-
sumption patterns, and regional consumption structure.
Second, the studies on regional characteristics were reviewed
to set the variables related to the difference of the consump-
tion among the regions, centered on the studies in which
the regional types were classified and their characteristics

were analyzed.

1) Previous Studies on Consumption

Consumption occurs in actual spaces and is directly con-
nected with regional consumption. Since the enhancement
of regional consumption may revitalize the overall regional
economy without actively extending the basis for export,
consumption is expected to be used as a method for revital-
izing the regional economy. As the role of consumption
increases, the government has prepared various policies to
revitalize consumption, and there is an increasing need for
study of the consumption characteristics of individual
regions (\Von and Chung, 2015; Kim and Seo, 2016; Kim and
Yeom, 2017; Song and Park, 2017).

Kim and Yeom (2015) divided the entirety of South Korea
into 7 regions, and analyzed the proportions of business cate-
gories in credit card sales in the individual regions. The
results showed that Gangwon-do is focused on tourism and
Jeju-do showed a high share in food and accomodations,
indicating that business categories having large shares in
consumption are different among regions. The Seoul Metro-
politan Area accounted for more than 50% of credit card
sales of the entire country.

Previous studies on consumption showed that consump-
tion decreases from middle age to old age in a N-shaped
curve (Kim and Kim, 2019). It was also found that eating-out
and accomodations expenditures account for a higher por-
tion in consumption by youths and the middle aged group,
while food expenditures accounted for a higher portion in
the consumption by the elderly (Sung, 2013; KIF, 2014;
Hwang et al,, 2015; HRI, 2017). These results show that the

expenditure pattern is different among age groups, as
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Table 1. Review of prior research

Researcher

(year)

Classification Research content
Proposal for continuous credit
card statistics tracking survey as
an auxiliary indicator for the
selection and development of
growth industries in the
appropriate region and
improvement of local
government infrastructure

Kim and
Yeom
(2017)

Confirmation through estimation
that credit card statistics can be
used for short-term prediction of
real economic indicators and
economic judgment

Kim and
Yeom
(2015)

Prior Considering that the

research on consumption expenditure of
consumption single-person households is
stronger than that of multi-
person households, the
necessity of responding to the
government's customized
policies is mentioned

Kim, S.J.
and Kim,
H.B. (2019)

For single-person households,
comparing and analyzing
different consumption
expenditure patterns by age,
identifying the characteristics of
each type, mentioning the
necessity of establishing
appropriate welfare policies for
each age

Sung
(2013)

Providing policy implications for
preserving regional identity and
Jang industry diversity by identifying
(2019)  factors that affect the spread of
gentrification-prone areas and
industry diversity in Seoul

Through multiple regression
analysis, the factors that affect
sales in alleys in Seoul are
identified by dividing into
commercial districts, hinterland
areas, and spatial structure
characteristics

Kim and
Lee(2019)

Regional

characteristics

Identify the potential for
factor study

improving urban creativity by
examining the impact of regional
characteristics of 25
autonomous districts in Seoul
on urban creativity

Kang and
Lee
(2017)

Identify regional characteristics
that affect the inflow and outflow
of population, and find out that
business and workplace factors,
qualitative level of cultural
facilities, and expansion of
transportation infrastructure
affect population inflow factors

Kim and
Yang
(2013)

assumed by the life cycle consumption theory. This suggests
that the differences of the consumption among the age
groups should be considered in order to thoroughly under-

stand the spatial distribution of consumption.

2) Studies on Regional Characteristics Factors

Since regions have multifaceted factors, the regional types
should be defined more clearly to understand regional char-
acteristics (Lee and Ji, 1998; Lee, 2002). Regional characteris-
tics are generated by the accumulation of the changes in the
activities by the residents caused by the differences of the
planning factors, such as the regulation and management of
land use, and the physical environment (]ang, 2019).

Kim and Lee (2019) conducted a study with local busi-
nesses that play important roles in the basic economic life of
local residents to analyze the factors affecting the amount of
sales, and identified that the factors are the economic level of
the customers in the surrounding region and the large-scale
distributors (Turan et al., 2013), which can increase the
number of consumers by attracting customers. The results
also showed that the amount of sales by the local businesses
increased as they were distanced from a developed commer-
cial area, suggesting that the analysis should include not only
the internal characteristics of a commercial area, such as the
population density and income level of the adjacent areas,
but also the spatial characteristics of the surrounding region.

Kim and Yang (2013) analyzed the factors affecting the
inflow and outflow of population, which are important to
securing of independent financial sources of municipal gov-
ernments, and found that the factors are changes in busi-
nesses, the conditions of local infrastructure, and access to
mass transportation.

Kang and Lee (2011) analyzed the factors affecting urban
creativity, the internal force to sustain local development, in
terms of population, household, industry, economy, land
and settlement environment, and reported that the number
of medical centers per 10,000 population, the ratio of foreign
residents, and the area of parks per person have a positive
effect on the urban creativity, the medical centers having
the highest impact.

Based on these previous studies, the present study was
conducted with the regional characteristic factors of popula-
tion, housing, industry, economy, land use, transportation,

and customer attracting facilities, which were used in select-
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ing the variables for analysis.

3) Differences from Previous Studies

As consumption plays an increasing role in the revitaliza-
tion of overall regional economy, many studies have been
conducted to investigate the characteristics of consumption in
different regions. Most of the studies were conducted to inves-
tigate differences of the consumption behavior among the age
groups based on the life cycle assumption and the difference of
the portions of consumption items among the regions. In
addition, the regional characteristics factors affecting the pop-
ulation inflow and outflow and urban creativity were ana-
lyzed to understand the multifaceted factors of regions. The
revitalization of the overall regional economy requires studies
on consumption in smaller units of the regions. However,
such studies have not been conducted sufficiently.

The present study is different from the previous studies in
that the regional characteristic variables that affect the
amount of consumption were established in consideration
of the consumption behavior of different age groups, and the
regional characteristics that incur consumption were clearly
typified through a cluster analysis of the variables. The credit
card big data, used in the present study, are a highly useful
consumption variable in modern society, which is seeking a
cash-free nature, and enable the researchers to accurately
investigate the consumption characteristics in different
regions and business categories. The present study is different
from previous studies in that the present study is an empiri-
cal study conducted by using the credit card big data, which
provide comprehensive information about consumption

status of individual regions.

lll. Analysis of Consumption Status

1. Description of Credit Card Sales Data

This study was conducted using the credit card sales big
data of Hyundai Card, provided by SKT. The data include
annual amount of purchases with reference to different gen-
ders, 10-year age groups, days of the week, time slots, and
business categories in the Seoul Metropolitan Area in 2019,
estimated in consideration of the utilization of the credit
cards of other companies. The data consist of 30,315,084 cells

and show the sales status according to the reference date,
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sub-regional code, large/medium/small business category,
day of the week, and time slots. According to the purpose of
the study, the data for the time slots were integrated with
the data for one day, and the total amount of yearly sales
from each region was converted to the amount of the daily
sales.

The present study was conducted by using the data
according to the age groups, days of the week and the busi-
ness categories. For the sake of analytical convenience, the
data were arranged in the units of the 424 administrative
dongs of Seoul. With regard to the business category, the
business category classification by the credit card company,
which is closely related to the actual business categories of
the private businesses, was applied instead of the standard
business category classification provided by the National Sta-
tistical Office. The conventional business category codes,
including 28 large categories and 198 medium categories,
were rearranged to 18 business types, including eating-out,
life service, education, manufacturing, accomodations,
healthcare, and general merchandise, in consideration of the
proportions of the business categories in the amount of sales.
After confirming that all of these business types are classified
as service industry, the business types were used as the busi-
ness category classification in the present study.

The business categories of the highest sales identified for
the weekdays and the weekends were hospital and miscella-
neous sales industry, respectively. The top 3 administrative
dongs in the weekday sales were Yeoksam 1-dong (13.54%),
Daechi4-dong (4.29%) and Sajik 4-dong (3.50%), and the top
3 administrative dongs in weekend sales were Yeoksam
1-dong (9.26%), Mok I-dong (3.58%) and Sogong-dong
(3.05%). This means that the consumption behavior is differ-
ent between weekdays and weekends, and thus the data
should analyzed separately. Therefore, the present study was
conducted with the weekday data.

The data for January and February 2019 were excluded
from the analysis because of the absence of sub-regional
codes that happened in the early data collection stage. In
addition, the amount of purchases by the teenage group was
not included in the calculation of the total amount of pur-
chases, because credit cards are not issued to youths in their
teens and thus the data for teens is hardly considered as data

purely from teens.



Big Data-Based Analysis of Characteristics of Consumption Sales by Region and Age

2. Consumption Sales Status in Seoul

1) Status in Entire Seoul

(1) Consumption Sales Status by Age Group

According to the amount of purchases by the age groups
in Seoul, purchases by those in their forties were 33.8 trillion
KRW (29.86%), the highest share, followed by those in their
thirties (31.8 trillion KRW, 27.68%), fifties (24.7 trillion KRW,
21.86%), sixties (11.7 trillion KRW, 10.35%) and twenties (11.6
trillion KRW, 10.25%).

() Consumption Sales Distribution in Administrative
Zones (Gu)

The amount of purchases by all age groups in the 25
administrative zones (gu) in Seoul was analyzed. The total
amount of purchases was 113.9 trillion KRW. The top 4
administrative zones were Gangnam-gu (34.6 trillion KRW,
30.5%), Jung-gu (9.2 trillion KRW, 8.14%), Seocho-gu (8.8
trillion KRW, 7.84%) and Jongro-gu (7.3 trillion KRW, 6.48%),
accounting for 53% of the total amount of purchases in
Seoul. It was noted that 7 administrative zones out of the top
10 list were south of the Han River, indicating that con-
sumption in specific regions has a large share in the total

amount of purchases in Seoul.

(3) Characteristics of Administrative Dongs ranked in the

top 10% in Sales

Among the 424 administrative dongs in Seoul, the admin-
istrative dongs ranked in the top 10% in sales account for
61.79% of the total amount of sales in Seoul. Therefore, the
regional characteristics of the administrative dongs were
investigated (see Figure 2 and Table 2).

The amount of sales was highest in Yeoksam 1-dong
(13.54%), followed by Daechi 4-dong (4.29%) and Sajik
4-dong (3.50%), Sogong-dong (3.05%), Gonghang-dong
(2.66%), Sinsa-dong (1.97%), Jongno 1, 2, 3, 4ga-dong
(1.95%), Mok 1-dong (1.82%), Hoehyeon-dong (1.81%), and
Myeong-dong (1.79%)‘ In Yeoksam 1-dong, the amount of
sales was highest in the general merchandise among the busi-
ness categories. The commercial areas are around subway
stations, such as Gangnam Station, Yeoksam Station, Seonre-
ung Station and Seonjeongreung Station, where there are
large-scale customer facilities including CGV, Megabox, Le

Merdian Seoul, and the Gangnam Cha Medical Center.

The analysis showed that administrative dongs ranked in
the top 10% in sales included at least 3 subway stations of dif-
ferent subway lines or double or triple subway station

spheres or commercial areas with a complex transfer center,

6 135 25 5

Figure 2. The present situation of the top 10% card sales area
in Seoul

Table 2. Region where the top 10% card sales have occurred

Ranking Dong name Ranking Dong name
1 Yeoksam 1-dong 22 Seogyo-dong
2 Daechi 4-dong 23 Pungnap 2-dong
3 Sajik-dong 24 Gasan-dong
4 Sogong-dong 25 Balsan-dong
5 Gonghang-dong 26 Sindaebang 2-dong
6 gz:g;g?:%'u 27 Deungchon 1-dong
7 jgzgno 1.234g2- 28 Suseo-dong
8 Mok-dong 29 Yeoksam 2-dong
9 Hoehyeon-dong 30 Daechi 2-dong
10 Myeong-dong 31 Guro 3-dong
11 Bangbae-dong 32 Hangangno-dong
12 Apgujeong-dong 33 Jamsil 6-dong
13 Seocho 4-dong 34 Seocho 3-dong
14 Nonhyeon 1-dong 35 Zgzggdeungpo-
15 Cheongdam-dong 36 Namyeong-dong
16 Dogok 1-dong 37 Shinchon-dong
17 Samsung 1-dong 38 Munjeong 2-dong
18 Banpo 4-dong 39 Yangjae 2-dong
19 Cheonho 2-dong 40 Jamwon-dong
20 Nonhyeon 2-dong 41 llwonbon-dong
21 Yeouido-dong 42 Jamsilbon-dong
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such as a bus terminal, where there are large complex facili-
ties including department stores and hotels. In addition, the
amount of sales is high in areas where specialized industrial
and business facilities are concentrated.

Considering these characteristics, the analysis showed that
amounts of sales are high in regions that play roles of central
places in Seoul, where transportation facilities and commer-

cial and business areas are concentrated.

(4) Characteristics of Administrative Dongs Ranked Bot-
tom 10% in Sales

Among the 424 administrative dongs in Seoul, the amount
of sales is lowest in Dunchon 1-dong, where there is no con-
sumption area due to a reconstruction project. Most of the
administrative dongs ranked in the bottom 10% in sales were
regions where urban renewal projects including redevelop-
ment and reconstruction projects were being carried out,
like Dunchon 1-dong, or residential areas with small houses
in hilly areas where there are extensive green areas without

large shops (see Figure 2 and Table 3).

Table 3. Region where the bottom 10% card sales have occurred

Ranking Dong name Ranking Dong name
383 Kumho 1-ga-dong 404 Wolgye 2-dong
384 Jangwi 3-dong 405 Macheon 1-dong
385 Singil 5-dong 406 Yimun 2-dong
386 Eungam 2-dong 407 Songjeong-dong
387 Donam 1-dong 408 Myeonmok 4-dong
388 Buam-dong 409 Donam 2-dong
389 Sinwon-dong 410 Shiheung-dong
390 Jeongneung T-dong 411 Sadang-dong
391 Sinwol 6-dong 412 Sanggye 10-dong
392 Ssangmun 4-dong 1413 Nanhyang-dong
393 Sanggye 8-dong 14 Bun 2-dong
394 Chang 3-dong 415 Ichon 2-dong
395 Jeongneung 3-dong 416 Changshin 2-dong
396 Godeok 2-dong 17 Singil 4-dong
397 Samseong-dong 418 Hagye 2-dong

398 Hong Eun 1-dong 419
399 Cheongrim-dong 420

Eungbong-dong

Sungin 1-dong

400 Hyochang-dong 421 Jamsil 7-dong
401 Siheung 4-dong 422 Gaepo 1-dong
402 Garibong-dong 423 Changshin 3-dong
403 Jangwi 1-dong 424 Dunchon 1-dong
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2) Consumption Sales Status in Seoul by Age Group

With regard to the spatial background of Seoul, the
amounts of purchases by age groups in the administrative
dongs ranked in the top 10% were analyzed in the analytical
period of 2019.

The total amount of purchases by those in their twenties
was 11.6 trillion KRW; the sum of purchases in the adminis-
trative dongs ranked in the top 10% in purchases was 7 tril-
lion KRW (66.3%). According to Figure 3 and Table 4, the top
3 administrative dongs are Yeoksam 1-dong (11.1%),
Sogong-dong (4.08%) and Sinsa-dong (3.48%), and the pro-
portion of Yeoksam 1-dong is outstanding. The administra-
tive dongs that were ranked in the top 10% only in the
amount of purchases by those in their twenties are
Hwayang-dong (0.66%)), Gayang 1-dong (0.53%) and Seocho
3-dong (0.48%), wherein all the three dongs include many
commercial facilities located around universities, such as
KonKuk University, Ewha Womans University Medical
School and Seoul National University of Education. Gayang
I-dong was located in a semi-industrial district with many
education and research facilities. The analysis of the amount
of purchases in the three dongs by business category showed
that eating-out was the business category that recorded the
highest sales in all three dongs. This indicates that all three
dongs reflected consumption behavior of people in their
twenties, focused on consumption of food and beverages
around universities.

Next, the total amount of purchases by those in their thir-

ties was 31.8 trillion KRW, and the sum of purchases in the

Figure 3. The present situation of 20s consumption area



Big Data-Based Analysis of Characteristics of Consumption Sales by Region and Age

Table 4. Region where 20s consumption have occurred

Ranking Dong name Ranking Dong name
1 Yeoksam 1-dong 22 Banpo 4-dong
Sogong-dong 23 Guro 3-dong
3 gg‘s;g::%‘u 24 Deungchon 1-dong
4 Hoehyeon-dong 25 Yeongdeungpo-dong
5 Seocho 4-dong 26 Shinchon-dong
6 Gonghang-dong 27 Cheonho 2-dong
7 Daechi 4-dong 28 Namyeong-dong
8 Nonhyeon 1-dong 29 Jangchung-dong
9 Apgujeong-dong 30 Gasan-dong
10 Seogyo-dong 31 Jamsil 6-dong
11 Sajik-dong 32 Jamwon-dong
12 jg:gno 123402 g4 Hwayang-dong
13 Samsung 1-dong 34 Suseo-dong
14 Myeong-dong 35 Hangangno-dong

15 Cheongdam-dong 36
16 Sindaebang 2-dong 37
17 Nonhyeon 2-dong 38

Gayang 1-dong

Daechi 2-dong

Banpo 1-dong

18 Bangbae-dong 39 Jamsilbon-dong
19 Dogok 1-dong 40 Hannam-dong
20 Mok-dong 41 Seocho 2-dong
21 Yeouido-dong 42 Seocho 3-dong

administrative dongs ranked in the top 10% of purchases
was 20.5 trillion KRW (65.5%). The amount of purchases by
those in their thirties was 2.7 times more than the amount of
purchases by those in their twenties. As shown in Figure 4
and Table 5, the top 3 administrative dongs are Yeoksam
1-dong (14.69%), Sogong-dong (4.26%) and Gong-
hang-dong (3.36%), and there was no administrative dong
that was ranked in the top 10% only in the amount of pur-
chases by those in their thirties.

The total amount of purchases by those in their forties
was 33.8 trillion KRW, and the sum of the purchases in the
administrative dongs ranked in the top 10% in sales was 21.3
trillion KRW (63%). As shown in Figure 5 and Table 6, the
top 3 administrative dongs are Yeoksam 1-dong (15.8%),
Daechi 4-dong (4.36%) and Sajik-dong (3.40%), and the
administrative dongs that were ranked in the top 10% only
in the amount of purchases by those in their forties are Dae-
chi 1-dong (0.45%) and Yongsin-dong (0.44%). Daechi

a9t 0 123 25 5 75 0

Figure 4. The present situation of 30s consumption area

Table 5. Region where 30s consumption have occurred

Ranking Dong name Ranking Dong name

1 Yeoksam 1-dong 22 Seogyo-dong

2 Sogong-dong 23 Deungchon T1-dong

3 Gonghang-dong 24 Gasan-dong

4 Daechi 4-dong 25 Guro 3-dong

5 gz:;\da?:%‘u 26 Suseo-dong
Sajik-dong 27 Sindaebang 2-dong
Hoehyeon-dong 28 Jamsil 6-dong
Myeong-dong 29 Hangangno-dong

9 jgzgno 1234ga g9 Namyeong-dong

10 Apgujeong-dong 31 Seocho 3-dong

11 Bangbae-dong 32 Balsan-dong

12 Cheongdam-dong 33 Jangchung-dong

13 Samsung 1-dong 34 Daechi 2-dong

14 Mok-dong 35 chr)‘;gdeungpo-
15 Seocho 4-dong 36 Yeoksam 2-dong
16 Nonhyeon 1-dong 37 Munjeong 2-dong
17 Yeouido-dong 38 Jamsil 3-dong

18 Nonhyeon 2-dong 39 Pungnap 2-dong
19 Dogok 1-dong 40 Jamwon-dong

20 Banpo 4-dong 41 Samsung 2-dong

21 Cheonho 2-dong 42 Hannam-dong

1-dong includes Dachi Elementary School, Daecheong Mid-
dle School, Dan-kook High School; Yongshin-dong includes
Yongdu Elementary School, Daegwang Middle School and
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Figure 5. The present situation of 40s consumption area

Table 6. Region where 40s consumption have occurred

Ranking Dong hame Ranking Dong name
1 Yeoksam 1-dong 22 Nonhyeon 2-dong
2 Daechi 4-dong 23 Daechi 2-dong
3 Sajik-dong 24 Gasan-dong
4 Gonghang-dong 25 Pungnap 2-dong
5 Sogong-dong 26 Deungchon 1-dong
6 Mok-dong 27 Suseo-dong
7 Myeong-dong 28 Yeoksam 2-dong
8 Bangbae-dong 29 Sindaebang 2-dong
9 jgggno 1234ga- g Seogyo-dong
10 Sinsa-dong_ 31 Seocho 3-dong

Gangnam-gu

1 Hoehyeon-dong 32 Hangangno-dong
12 Apgujeong-dong 33 Namyeong-dong
13 Cheonho 2-dong 34 Guro 3-dong
14 Cheongdam-dong 35 Munjeong 2-dong

15 Nonhyeon 1-dong 36 Daechi 1-dong

16 Dogok 1-dong 37 llwonbon-dong
17 Banpo 4-dong 38 Yangjae 2-dong
18 Samsung 1-dong 39 Yongsin-dong
19 Seocho 4-dong 40 Shinchon-dong
20 Yeouido-dong 4 ggﬁggdeungpo-
21 Balsan-dong 42 Jamwon-dong

Daegwang High Shool. The analysis of the amount of sales
by business category showed that consumption was highest

in the category of educational services. One difference was
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that the amount of sales was higher near the preparatory
hagwons in Daechi 1-dong, while it was higher near the gen-
eral hagwons in Yongshin-dong. Both of the dongs reflected
the consumption behavior of those in their forties with chil-
dren of school age, focused on education services.

The total amount of purchases by those in their fifties was
24.7 trillion KRW, and the sum of the purchases in the
administrative dongs ranked in the top 10% in sales was 12.3
trillion KRW (60.2%). The amount of consumption is lower
than that of those in their forties, but the top 3 administra-
tive dongs are still Yeoksam 1-dong (12.4%), Daechi 4-dong
(6.01%) and Sajik-dong (5.28%), the same as those in their
forties and sixties. There was not an administrative dong that
particularly reflected the unique consumption behavior of
the specific age group (see Figure 6 and Table 7).

The total amount of purchases by those in their sixties was
11.7 trillion KRW; the sum of purchases in the administrative
dongs ranked in the top 10% in sales was 6.2 trillion KRW
(52.9%). The top 3 administrative dongs are Yeoksam 1-dong
(8.70%), Daechi 4-dong (5.34%) and Sajik-dong (4.76%), the
same as those in their forties and fifties. The administrative
dongs that were ranked in the top 10% only in the amount
of purchases by those in their sixties were Sangil-dong
(0.81%), Shinjeong 7-dong (0.59%), Ihwa-dong (0.56%),
Anam-dong (0.48%), Guro 5-dong (0.43%) and Guro
2-dong (0.43%)). Sangil-dong, Thwa-dong, Anam-dong and
Guro 2-dong include or are adjacent to university hospitals,
such as Seoul National University Hospital, Korea University

Medical Center (Anam Hospital) and Gangdong Kyung Hee
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Figure 6. The present situation of 50s consumption area
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Table 7. Region where 50s consumption have occurred

Ranking Dong name Ranking Dong name
1 Yeoksam 1-dong 22 Yeouido-dong
2 Daechi 4-dong 23 Gasan-dong
3 Sajik-dong 24 Yeoksam 2-dong
4 Mok-dong 25 Samsung 1-dong
5 algzgno 1.234ga- 26 Suseo-dong

Sogong-dong 27 Sindaebang 2-dong
Gonghang-dong 28 Daechi 2-dong

8 Myeong-dong 29 Shinchon-dong
9 gg‘sgrg??g_u 30 Seogyo-dong
10 Bangbae-dong 31 Seocho 3-dong
1 Hoehyeon-dong 32 liwonbon-dong
12 Dogok 1-dong 33 Hangangno-dong
13 Cheonho 2-dong 34 ng;gdeungpo
14 Apgujeong-dong 35 Yangjae 2-dong
15 Nonhyeon 1-dong 36 Jamsil 6-dong
16 Seocho 4-dong 37 Deungchon 1-dong
17 Banpo 4-dong 38 Munjeong 2-dong
18 Pungnap 2-dong 39 Guro 3-dong
19 Cheongdam-dong 40 Gil-dong
20 Nonhyeon 2-dong 41 Banpo 1-dong
21 Balsan-dong 42 Jamsilbon-dong

University Hospital. Shinjeong 7-dong and Guro 5-dong
include living facilities such as neighborhood parks and
commercial areas. The characteristics of these administrative
dongs are consistent with the finding that the amount of
purchases by those in their sixties is high in the sequence of
hospitals, insurance companies, and general merchandise
stores. The consumption behavior in the administrative
dongs reflected the life cycle characteristics of the elderly,
focused on leisure life and health management (see Figure 7
and Table 8).

3) Sub-Conclusions About Consumption Status

Summarizing the analytical results until now, the admin-
istrative dongs ranked in the top 10% in purchases include
many transportation facilities, are easily accessed from other
regions, and incorporate many commercial and business
facilities that increase the inflow of population. These char-

acteristics were generally found in the amount of purchases

a9t 0 12s 25 5 75 0

Figure 7. The present situation of over 60s consumption
area

Table 8. Region where over 60s consumption have occurred

Ranking Dong name Ranking Dong name
1 Yeoksam 1-dong 22 Nonhyeon 1-dong
2 Daechi 4-dong 23 Bangbae-dong
3 Sajik-dong 24 Cheonho 2-dong
4 1,2:13(,)22-2%@ 25 Seocho 4-dong
5 Sogong-dong 26 Gasan-dong
6 Pungnap 2-dong 27 Yeongdeungpo-dong
7 Mok-dong 28 Yangjae 2-dong
8 Gonghang-dong 29 Hangangno-dong
9 Banpo 4-dong 30 Sinjeong 7-dong
10 Hoehyeon-dong 31 Ihwa-dong
11 Apgujeong-dong 32 Seocho 3-dong
12 ngﬁzangﬁgﬁ 33 Samsung 1-dong
13 Myeong-dong 34 Gil-dong
14 Dogok 1-dong 35 Balsan-dong
15 Cheongdam-dong 36 Daechi 2-dong
16 Yeoksam 2-dong 37 Anam-dong
17 Yeouido-dong 38 Shinchon-dong
18 llwonbon-dong 39 Sindaebang 2-dong
19 Jamsil 6-dong 40 Suseo-dong
20 Sangil-dong 41 Guro 5-dong
21 Nonhyeon 2-dong 42 Guro 2-dong

by all age groups. In particular, the amount of purchases in
administrative dongs ranked in the top 10% in purchases by

those in their thirties and fifties are the same as the amount
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of purchases by all the other age groups combined. How-
ever, the consumption by those in their twenties was
focused in the areas adjacent to universities, the consump-
tion by those in their forties in the areas specialized in edu-
cational services, and the consumption by those in their six-
ties or higher in the areas with large hospitals. This finding is
consistent with the life cycle theory that the difference of the
income level among the age groups results in the difference
of the consumption, suggesting that the space of consump-
tion is dependent upon the age.

The consumption status analysis showed the difference of
the consumption spaces in Seoul according to the regions
and age groups. An additional analysis was performed for
typifying the regions to understand the causes of the differ-

ence in more details.

IV. Analysis of Regional Types
Depending on Consumption Sales

In this study, a cluster analysis was performed to typify the
regions in order to show that the regional characteristics fac-
tors, such as the density of population attracting facilities
and land use, cause the difference of the consumption space
among the regions and age groups. A principal component
analysis was employed to select the variables to be used in

the cluster analysis.

1. Principal Component Analysis

A principal component analysis is a data modification
method to combine correlated variables with those who
have similar characteristics to downscale them to a smaller
number of principal components. A principal component
analysis is performed to extract factors for describing the
entire group in consideration of the correlations between the
variables (Koo et al.,, 2005; Suh et al., 2()12)‘ The number of
principal components is determined by the eigenvalues and
variance of the factors. The determined principal compo-
nents are, not individual statistical indicators, but new com-
ponents that represent arbitrary characteristics, and the
characteristics represented by the principal components can
be understood through the variables constituting the them.
A principal component analysis is employed to understand

the structure of variables when the amount of information
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should be reduced or the variables of a low important should
be removed. In the present study, a principal component
analysis was performed to select the final variables by consid-
ering the importance of the variables selected through the

review of the previous studies.

1) Variables Used in Principal Component Analysis

The variable that was employed in the present study to
represent the consumption characteristics was the amount
of purchases by different age groups. The data were calcu-
lated for the age groups of twenties, thirties to fifties, and six-
ties of higher. This was based on the life cycle theory and pre-
vious studies, which suggested that the consumption behav-
ior is similar among the age groups of those in their thirties to
fifties, as they have higher income and a higher ratio of saving
than the youths and the elderly. In addition, the post-hoc
test of the ANOVA indicated that the age group of the thirties
is similar to the groups of those in their forties (p = 0.883)
and those in their fifties (p =0.262). Based on these findings,
the sum of the amount of purchases by those in their thirties
to fifties was used as a variable in the present study.

From the viewpoint of population characteristics, the resi-
dent population has been used as an important variable in
the classical location market area theory, being utilized as a
basic factor to calculate the size of a commercial area where
consumption occurs or to estimate the amount of sales of
stores. Hence, the resident population was selected in the
present study as the population characteristic variable that
affects the consumption, and the registered resident popula-
tion data of the individual administrative dongs, provided by
the Korean Statistical Information Service (KOSIS), was used
in the analysis.

The status analysis showed that the general merchandise
stores are ranked high places in the amount of sales by busi-
ness category in Seoul. This suggests from the viewpoint of
economic characteristics that the number of businesses and
the number of employees in the regions may affect the con-
sumption. Kim and Yang (2013) also reported that the
change of the businesses affects the inflow and outflow of
population. Therefore, the data about the number of busi-
nesses and the number of employees in the individual
administrative dongs was applied to the analysis in the pres-
ent study, as provided by the KOSIS. In addition, to correct

the difference of the number of businesses with respect to
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the area of the individual administrative dongs, the density
of businesses and the density of employees were considered
as variables.

In view of the characteristics of urban spatial structure,
land use zoning may affect the consumption, because build-
ings of different sizes, densities and uses are built according
to the land use, which gives a macroscopic effect on the loca-
tion of commercial areas. In addition, the status analysis
described above also indicates that the land use distribution
is different between the administrative dongs ranked in the
top 10% in sales and those ranked bottom 10% in sales.
Therefore, the areas of the residential, commercial, indus-
trial and green zones, provided by the Urban Planning Infor-
mation Service (UPIS), were converted to their ratios, which
were then applied to the analysis.

In view of location characteristics, customer attracting
facilities can attract population, incurring consumption not
only at the facilities but also in the surrounding areas. Cus-
tomer attracting facility, which has not been clearly defined
in previous studies, is defined in the present study as a facility
that causes consumption or that facilitates consumption in
the surrounding areas. In the present study, the business cat-
egories that show a large amount of credit card purchases in
Seoul were found, and a total of 8 facility variables were iden-
tified as facilities that cause the sales. The selected variables
were large stores, hospitals, accommodation facilities,
amusement facilities, government offices, broadcasting and
communication facilities, universities and cultural facilities.

With regard to large stores, the ‘large store’ data from the
local administrative licensing data service (LOCAL DATA)
was used to obtain the number of large commercial facilities
in each administrative dong, including department stores,
superstores and outlets, removing the businesses that are
closed temporarily or permanently. With regard to hospi-
tals, the ‘hospital’ and ‘clinic’ data from the LOCAL DATA
was used. Considering the size of the hospitals, the analysis
was performed with the general hospitals having at least 30
beds or beds for long-term care according to Article 3, Para-
graph 2 of the Medical Service Act. With regard to the
accommodation facilities, the data for ‘tourism and accom-
modation business,” ‘tourism and pension business,” ‘accom-
modation business’ and ‘urban lodging business for interna-
tional tourists’ were taken from the LOCAL DATA and pro-

cessed to be used in the analysis. Considering the size of the

accommodation facilities, only the number of accommoda-
tion facilities having at least 100 rooms was calculated. With
regard to the amusement facilities, the data for ‘general
amusement facility business,” ‘comprehensive amusement
facility business,” ‘miscellaneous amusement facility busi-
ness’ were taken from the LOCAL DATA, and only the data
for theme parks was applied to the analysis. With regard to
the government offices, only city halls and ward offices were
considered. Although consumption does not occur at city
halls and ward offices, they are anchor facilities that can
incur consumption in the surrounding areas, and thus con-
sidered as customer attracting facilities. From the data for
the government offices throughout Korea, provided by the
Korea National Spatial Infrastructure Portal, only the data
corresponding to Seoul was processed and applied to the
analysis. The data about the broadcasting and communica-
tion facilities was also obtained from the Korea National Spa-
tial Infrastructure Portal, and the facilities specifically named
as ‘broadcasting station’ were taken into consideration. Uni-
versities were also considered as customer attracting facilities
by the same rationale as city halls and ward offices. The data
about the current status of universities in 2020 was prepared
by complementing the Seoul campus big data for 2017, the
newest available data. Finally, the data about cultural facili-
ties was prepared by using the ‘urban life map — cultural
facility information’ data from the Open Data Service of the
Seoul Metropolitan Government. This dataset included the
information about the culture and leisure-related facilities,
such as movie theaters, concert halls and exhibition halls,
and the data were processed for the individual administra-
tive dongs to be applied to the analysis.

With respect to the traffic characteristics, the conventional
location market area theory explains that consumption is
decreased, as the distance to a commercial facility is
increased. Due to the development of means of transporta-
tion in the modern society, the traffic characteristics of a
region, rather than the simple distance, are considered as an
important factor to the determination of consumption loca-
tion. Therefore, subway stations, rail stations, and bus termi-
nals were selected as traffic-related variables in the present
study. The subway in Seoul, having a modal share of approx-
imately 40% as of 2018, is a critical traffic-related variable.
Therefore, the number of subway stations in the individual

administrative dongs was investigated from the data pro-
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Table 9. Principal component analysis input variables

Characteristics Description of variable Source

Consumption characteristics ~ Sales by age group SKT

Population characteristics Resident population KOSIS

' I Number of businesses, Business density, Number of employees,
Economic characteristics Worker density KOSIS
) Ratio of residential area, Ratio of commercial area, Ratio of industrial

Land use zoning area, Ratio of green area UPIS
Number of large stores, Number of general hospitals with or higher,
Number of accommodation with 100 or more rooms, Number of LOCAL DATA
amusement park

Population inflow facility Number of city hall and ward offices, Number of broadcast stations UPIS

Number of universities

Seoul big data campus

Number of cultural facilities

Seoul open data

Number of subway station, Number of rail stations

Traffic characteristics

KLID

Number of bus terminals

UPIS

As of 2019, Using Dong unit data

vided by the Korea Local Information Research & Develop-
ment Institute (KLID), and applied to the analysis. The
number of rail stations was also investigated by using the
data from the KLID, calculating the number of rail stations
of the Gyeongbu, Honam and Gyeongchun railways located
in Seoul. The data about the bus terminals was obtained
from the Korea National Spatial Infrastructure Portal to
investigate the size and location of the Seoul Express Bus
Terminal, the Nambu Bus Terminal, the Sangbong Bus Ter-

minal, and the East Seoul Bus Terminal (see Table 9).

2) Results of Principal Component Analysis

According to the results of the principal component anal-
ysis, the factors having an eigenvalue of 1 or greater were
extracted. Table 10 shows the loads of the 4 extracted factors.
The variables showing a high load on PC 1 are the density of
businesses, the ratio of commercial area, the density of
employees, and the number of large stores, which represent
the characteristics of commercial facilities and commercial
areas. The variables showing a high load on PC 2 are the
number of employees, the number of businesses and the
number of subway stations, which represent the characteris-
tics of the business areas in subway station spheres. With
regard to PC 3, the ratio of industrial area and the number of
rail stations show a load of a positive (+) value, while the
ratio of residential area shows a load of a negative (—) value.
Therefore, the variables related to PC 3 represent the charac-

teristics of the region where the ratio of industrial area is
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Table 10. Factors extracted from principal components anal-

ysis and load
Variable PC1 PC2 PC3 PC4
Sales by )
age group total 219 703 053 017
Ratio of
residential area -121  -040  -720 -071
Ratio of 820 100 037 .

commercial area

Ratio of industrial area  .105 -.045 827 .052

Number of businesses  .664 605 245 .043

Number of employees 445 744 276 042

Business density 91 .092 -004 -015
Worker density .760 444 122 024
Number of large stores  .671 200 207 053
Number of universities  -196 255 -151 .635
colurd facies 16 5 146 207
Number of

general hospitals 081 064 154 668
with or higher

Number of

subway station 100 685 161 019

Number of

rail stations -.056 .308 460 -276
Number of 070  -028 -007 518
bus terminals

Eigen value 4862 1.539 1.420 1.084
Adjusted variance (%) 3241 1026  9.50 722
Cumulative adjusted 24 4267 5217 5939

variance (%)
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high. Finally, the variables showing a high load on PC 4are ~ Table 11. Setting of variable

the number of universities and the number of general hospi- Characteristics Description of variable Unit
tals, which represent the characteristics of the university Sales
areas with a university hospital. . ranking
Consumption Sales b by age
Based on the results of the principal component analysis, characteristics ©2©S PY @ge group (207s,
the variables of a low importance, not belong to any of the 32;"’50‘)5'
sup
principal components, were removed to ensure the inde- -
Number of businesses Count
pendence of the variables applied to the cluster analysis. : -
. Business density Count/km?
Economic
characteristics Number of employees Person
2. Cluster Analysis Person/
Worker density km?
A cluster analysis is a method for classifying objects into Ratio of residential B
homogeneous groups according to the correlation based on area
their distance. The present study was conducted by using the Land Landuse Ratio of %
. L characteristics  zoning commercial area ?
K-means clustering, which is the most frequently used
. . . Ratio of o
method of non-hierarchical cluster analysis, in order to typ- industrial area %
ify the regions according to the consumption by the age Number of large ot
group (K1m and Choi, 2006; Song and Chang, 2010). The sta- stores
tistical processing was performed by using the SPSS pro- Number of hospitals
gram. In the present study, the consumption regions in Locational Pc;lpulation g;gfo OF more Count
. inflow
Seoul were typified by performing the K-means clustering characteristics facility Nurmber of
with the consumption characteristics, population charac- universities Count
teristics, economic characteristics, urban space structure Number of Count
characteristics, locational characteristics and traffic charac- cultural facilities
teristics as the variables. - Number of subway station Count
ratmc Number of rail stations Count
characteristics
Number of bus terminals Count

1) Variables Used in Cluster Analysis

As of 2019, Using Dong unit data

Table 11 shows the variables derived to typify the con-
sumption regions by the principal component analysis,
described above, performed to remove the variables of a low

importance.

2) Results of Cluster Analysis

All the administrative dongs of Seoul were categorized
through the K-means clustering into the 7 types as described
below (see Figure 8 and Tables 12 and 13).

Among 7 types, Types I, I, Il, IV and VI distinctively
showed the regional characteristics related to consumption.
Type II corresponds to a single administrative dong of
Banpo 4-dong. Although Type II well reflected the traffic
characteristics among the regional characteristics, it was

excluded from the interpretation because of the small sample

size. Types V and VI were also excluded from the interpretation, yIC- LN
because, in contrast to the other types, these types showed Figure 8. Results of cluster analysis
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Table 12. Basic statistics on sales by cluster

Standard Maximum Minimum

no significant different regional characteristics in the context

Unit: trillion Won . . . .
of consumption, and include the administrative dongs hav-

ing a high ratio of residential areas.

Cluster Average - Total

COATEE T i Therefore, the analytical results of the present study were
I type 1313 2498 15345 0109  51.201 interpreted by focusing on the four types (I, T, IV and VI)
I type 0276 0.226 0.841 0.058 5.238 that showed clear regional characteristics in the context of
I type  1.240 0.000 1240 1240 1240 consumption and had an appropriate number of samples.
Vtype 1.075 1.178 3.458 0.049  10.746

y — -sales any -employee Number on
(1) Type I —High-salesand High-employee Number Reigi

Viype 0044 0.021 0123 0002  7.340 Type I included the administrative dongs that had the
VItype  0.205 0.231 1.652 0.062 33569 highest average sales and the highest number of employees
Vitype 0.176 0.129 0.568 0023  4.040 among the 7 types, and was named as ‘high-sales and

high-employee number region’.

Table 13. Description and source of variable

Cluster Characteristics Count Area
Yeoksam 1-dong, Daechi 4-dong, Sajik-dong, Gonghang-dong, Sinsa-dong_Gangnam-gu,
Mok-dong, Bangbae-dong, Nonhyeon 1-dong, Cheongdam-dong, Samsung 1-dong,
Nonhyeon 2-dong, Yeouido-dong, Seogyo-dong, Suseo-dong, Daechi 2-dong, Hangangno-
I High-sales business 39 dong, Jamsil 6-dong, Seocho 3-dong, Yeongdeungpo-dong, Namyeong-dong, Munjeong
type density area 2-dong, Yangjae 2-dong, Banpo 1-dong, Yongsin-dong, Samsung 2-dong, Gayang 1-dong,
Yangjae-dong, Hannam-dong, Gil-dong, Guro 5-dong, Sangam-dong, Mangwoobon-dong,
Gongreung 1-dong, Banghwa 2-dong, Garakbon-dong, Sadang 1-dong, Sadang 2-dong,
Yongdap-dong, Garak 1-dong
Highly business- Gasan-dong, Deungchon 1-dong, Guro 3-dong, Seongsu 2-ga 3-dong, Guro 2-dong, Mullae-
II . . . dong, Doksan 1-dong, Seongsu 2-ga 1-dong, Shiheung 1-dong, TangShan 2-dong,
intensive Semi- 19
type Industrial Zone Yeomcha‘ng-dqng, TangShan 1-dong, Seongsu 1 ga 2-dong, Yangpyung 1-dong, Gocheok
1-dong, Sindorim-dong, Chang 2-dong, Dorim-dong, Guro 1-dong
m Bus terminals and
t large stores Included 1 Banpo 4-dong
ype Area
Y Urban commerce and 10 Sogong-dong, Jongno 1, 2, 3, 4 ga-dong, Hoehyeon-dong, Myeong-dong, Euljiro-dong,
type business density area Gwanghui-dong, Jongno 5, 6 ga-dong, Sindang-dong, Hwanghak-dong, Changshin 1-dong
Gahoe-dong, Junggye 1-dong, Junggyebon-dong, Yeomni-dong, Sinjeong 2-dong,
Seongbuk-dong, Jeungsan-dong, Hongje 1-dong, Sinjeong 1-dong, Macheon 2-dong,
; ) I Sinnae 2-dong, Jamsil 2-dong, Guui 2-dong, Ssangmun 3-dong, Songpa 2-dong, Seongsan
t\ o I/‘\(:; sales Residential 168  1-dong, Muk 2-dong, Sinsa 1-dong, llwon 2-dong, Jungnim-dong, Oksu-dong, Myeonmok
P 7-dong, Dobong 1-dong, Sinsu-dong, Jayang 2-dong, Doksan 2-dong, Bulgwang 2-dong,
Doksan 3-dong, Junggok 4-dong, Hwagok 8-dong, Oryu 1-dong, Bomun-dong, Gocheok
2-dong, Sinwol 1-dong, Myeonmok 5-dong, Chang 1-dong, Gusan-dong, Sinwol 5-dong, etc
Apgujeong-dong, Seocho 4-dong, Dogok 1-dong, Cheonho 2-dong, Pungnap 2-dong,
Balsan-dong, Sindaebang 2-dong, Yeoksam 2-dong, Jamwon-dong, llwonbon-dong,
Jamsilbon-dong, Seocho 2-dong, Jamsil 3-dong, Seocho 1-dong, Ihwa-dong,
VI High-sales Residential 164 Cheongnyong-dong, Yongsan 2 ga-dong, Bangi 2-dong, Sanggye 6, 7-dong, Daechi 1-dong,
type Area Deungchon 3-dong, Jeonnong 1-dong, Sanggye 2-dong, Daerim 1-dong, Sangil-dong,
Haengdang 1-dong, Banpo 3-dong, Jangan 1-dong, Bangbae 1-dong, Sinjeong 4-dong, Guui
3-dong, Eungam 1-dong, Seokchon-dong, Jayang 3-dong, Hwagok 1-dong, Songjung-dong,
Dongseon-dong, Sangbong 2-dong, etc
Shinchon-dong, Jangchung-dong, Hwayang-dong, Anam-dong, Bangbae 3-dong, Hoegi-
VI dong, Heukseok-dong, Sageun-dong, Gongneung 2-dong, Sangdo 1-dong, Wolgok 2-dong,
type Nearby universityarea 23  Daeheung-dong, Seogang-dong, Samseon-dong, Hyehwa-dong, Gunja-dong, Daehak-dong,

Cheongpa-dong, Chunghyeon-dong, Wolgye 1-dong, Jeonnong 2-dong, Imun 1-dong,
Jeongneung 3-dong
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The type of the high-sales and high-employee number
regions reflect PC 2 from the principal component analysis,
which includes the characteristics related to the business
areas in subway station spheres. Therefore, the variables hav-
ing the highest impacts on the consumption in the regions
of this type are the number of employees, the number of
businesses, and the number of subway stations.

It is noted that 33 dongs (84.6%) out of the 39 administra-
tive dongs constituting this type are those ranked in the top
20% in sales among all the administrative dongs in Seoul. In
addition, 29 dongs (74.4%) out of the 39 administrative dongs
are in the south of the Han River, particularly, in the Yeong-
deungpo-Yeoido area, which is one of the 3 downtown areas,
and the areas corresponding to the two Gangnam down-
town areas. While the number of subway station per adminis-
trative dong is 0.5 to 1.9 in average in other types, the number
is 2.3 in average and the maximum is 5 in Type I, indicating
that the population flow is high in the areas corresponding to
this type.

The total amount of consumption in this type is 5.12 tril-
lion KRW, including 506 billion KRW by those in their twen-
ties (9.9%), 4.164 trillion KRW by those in their thirties to fif-
ties (81.3%), and 449 billion KRW by those in their sixties and
higher (8.8%). With reference to the business category, the
amount of purchaes by those in their twenties was high in
healthcare (22.8%), food and beverage (18.7%), financing/
insurance/real-estate (15.0%), and communication service
(14.0%); the amount of purchases by those in their thirties to
fifties in financing/insurance/real-estate (24.37%), commu-
nication service (22.32%), healthcare (14.69%), food and bev-
erage (11.37%), transportation (8.58%); and the amount of
purchases by those in their sixties in financing/insurance/
real-estate (37.67%), healthcare (18.22%), communication
service (10‘39%), food and beverage (8.66%), and transporta-
tion (7.44%).

2 Type I — High Business/Employee Density Semi-in-
dustrial Regions
All the administrative dongs classified as Type I include a
semi-industrial zone, and have the highest average density of
businesses and employees. Therefore, Type I is named as
*high business/employee density semi-industrial region’.
The type of high business/employee density semi-indus-

trial region, having a high ratio of industrial area, is highly

related to PC 3. Therefore, the consumption in the regions
included in this type reflects the regional characteristics of
an industrial area.

The analysis of the status showed that the average ratio of
the semi-industrial area in the regions of this type was 61.6%
of the area of the administrative regions. This is a representa-
tive characteristic of this type, because the ratio of the
semi-industrial area is between 0.0% and 1.4% in the regions
of other types.

The total amount of consumption in this type is 0.52 tril-
lion KRW, which is in the 4th place among the 7 types. The
total amount of consumption by those in their twenties is 56
billion KRW (10.74%). With reference to the business cate-
gory, the amount of purchases by those in their twenties
was high in food and beverage (29.54%), transportation
(26.80%), healthcare (10.89%), and general merchandise
(10.52%). The amount of purchases by those in their thirties
to fifties was 414 billion KRW (79.16%), and the proportion
was high in the order of transportation (24.66%), food and
beverage (20.98%), healthcare (15.55%), general merchan-
dise (10.67%), and miscellaneous retail business (7.64%). The
amount of purchases by those in their sixties and higher was
52 billion KRW (10.09%), and the proportion was high in the
order of healthcare (24.66%), transportation (19.56%), food
and beverage (14.74%), general merchandise (13.46%), and
miscellaneous retail business (9.18%). In Type I, the pro-
portions of the sales in the business categories of transporta-
tion, retail business, and food and beverage were high in the
purchases by all the age groups, which reflects the regional
characteristics of the high business/employee density

semi-industrial region.

(3) Type IV —Urban Commerce-Business Region

The regions classified as Type IV, located in the downtown
areas of Seoul, showed the highest average ratio of commer-
cial areas and the highest number of businesses, and thus
named as ‘urban commerce-business region’.

The regions classified as this type distinctively show the
characteristics of PC 1. The large stores, such as department
stores and superstores, and the high ratio of commercial
area significantly affect the amount of consumption in the
regions classified as this type.

In contrast to other types, the urban commerce-business

regions are spatially clustered with the Hanyang Wall at the
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center. This spatial characteristic may be because the ratio of
commercial area in all the regions in Type IV is as high as
about 75% of the entire area of the administrative dongs, and
thus the many businesses are clustered in the downtown
areas where the central functions are concentrated.

The total amount of consumption in this type is 1.074 tril-
lion KRW; including 136 billion KRW by those in their twen-
ties (12.73%), 854 billion KRW by those in their thirties to fif-
ties (79.47%), and 83 billion KRW by those in their sixties and
higher (7.78%). With reference to the business category, the
amount of purchases by those in their twenties was high in
transportation (36.33%), food and beverage (21.89%), gen-
eral merchandise (16.47%) and clothing (7‘72%); the
amount of purchases by those in their thirties to fifties in
transportation (33.90%), food and beverage (16.41%) and
financing/insurance/real-estate (14.07%); and the amount of
purchases by those in their sixties or higher in transporta-
tion (32.09%), financingfinsurance/real-estate (19.21%), food
and beverage (13.58%), and healthcare (11.95%). Notably,
the proportion of transportation was highest in the pur-
chases by both those in their thirties to fifties and those in

their sixties or higher.

(4) Type VI — University-Neighboring Region

The regions classified as Type VI are adjacent to the admin-
istrative dongs incorporating a university or neighboring to
a university, and thus are under the influence. Therefore,

Type VI is named as ‘university-neighboring region’. The

Table 14. Comprehensive analysis result analysis

regions of this types show the characteristics of the univer-
sity vicinities near to a university campus or a university
hospital, which are PC 4 of the principal component analysis.

The total amount of consumption in this type is 404 billion
KRW, including 50 billion KRW by those in their twenties
(13.10%), 300 billion KRW by those in their thirties to fifties
(74.56%), and 40 billion KRW by those in their sixties and
higher (12.31%).

With reference to the business category, the amount of
purchases by those in their twenties was high in food and
beverage (38.89%)), general merchandise (23.53%), health-
care (18.05%), tourism/entertainment/leisure (4.03%), and
life service (3.74%); and the amount of purchases by those in
their thirties to fifties in healthcare (35.70%), food and bever-
age (26.89%), general merchandise (1521%), and transporta-
tion (5.69%). The amount of purchases by those in their six-
ties or higher was highest in healthcare (53.70%), like those
in their thirties to fifties, followed by food and beverage
(14.24%), transportation (12.70%), and general merchandise
(6.61%).

In this type, the business category that showed the highest
share in the purchases by both the middle-aged and the
elderly was healthcare, because the regions in the type
included general hospitals, like university hospitals, as well

as university campuses.

3) Comprehensive Analysis of Cluster Types

Table 14 comprehensively shows the regional characteris-

Cluster type Characteristics PCA result
- Including Yeongdeungpo and Yeouido, downtown Gangnam
I High-sales business 2.3 subway stations on average
Clty tvpe 9 density area - Highest average revenue PC2
center/ WP Y - Unlike other types, high medical expenses for young people are found to
UDIPer occur in plastic surgery
sales
area v Urban commerce - Include downtown Seoul City Wall
type and business - Spatial characteristics clustered around Seoul City Wall PC3
P density area - Area with high ratio of commercial area
Highly - Composed of areas that include semi-industrial areas
I business-intensive - Highest density of business and employees e
) pe Semi-Industrial - The amount of transportation is large due to the location of logistics and
Region Zone distribution facilities
of single — - - - ——
impact - Administrative dong, including or located near the university
factor .., - Expenditure on medical expenses for middle-aged and elderly people as a
t;ge Nearb;;;::alversny university hospital PC4

young people

- The characteristics of university districts generate consumption among
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tics of the types derived by the cluster analysis, which are
‘high-sales and high-employee number region (1), ‘high
business/employee density semi-industrial region (1),
‘urban commerce-business region (IV),’ and ‘university-
neighboring region (V).

The business categories ranked high in sales are different
among the types, but they are usually healthcare, financing/
insurancereal-estate, food and beverage, and transporta-
tion. There may be two reasons why the such a small num-
ber of business categories have large proportions in the sale
in all the types. One reason is that healthcare and financing/
insurancereal-estate are the business categories where the
amount of sale per transaction is greater than that of other
business categories. The other reason is that the business cat-
egories of food and beverage and transportation are large in
scale and closely related to daily living regardless of the
regional characteristics.

In addition, as found in the previous studies, the compara-
tive analysis between the cluster types showed that the main
items of consumption are significantly dependent upon the
stages of life cycle. In generally, as the age is increased, the
portion of the expenditure in financing/insurance/real-es-
tate and healthcare is high. As the age is decreased, the por-
tion of the expenditure in tourism/entertainment/leisure
and clothing is high.

Although the expenditure in healthcare is generally
increased with the increase of the age, in Type 1, the propor-
tion of purchases in healthcare by those in their twenties
was 22.8%, which is higher than that of the middle-aged
(14.7%). The proportion of the purchases in healthcare by
those in their twenties in Type 1 was almost double the
number in other types. The investigation of the sub-business
category in the healthcare purchases by those in their twen-
ties in Type 1 showed that 46.7% of the healthcare purchases
was in the plastic surgery. This explains why the amount of
purchases in healthcare by those in their twenties in Type 1
was almost double the number in other types.

Type I may be compared with Type IV, because both
types have a high amount of sales and include urban areas
with the central functions of the city. The biggest difference
between the two types is the ratio of the commercial areas in
the administrative dongs. It is generally anticipated that the
amount of consumption may be higher in the urban com-

merce-business region (IV) where the ratio of the commer-

cial area is higher. However, the amount of sales is actually
higher in the high-sales and high-employee number region
(I) where the ratio of the residential area is the highest in
the administrative dongs. This may be because different land
uses are in individual land use zones, and suggests that the
amount of consumption is affected more by the distribution
of specific business categories that incur a large amount of
sales, such as healthcare and financing/insurance/real-estate,
than the ratio of commercial areas.

The other types, high business/employee density semi-in-
dustrial region (I) and university-neighboring region (VI),
are affected by a single impact factor to the amount of sales.

First, Type I has a large number of businesses and employ-
ees because of the land use characteristics of the regions
where the key land use zone is the semi-industrial area.
Unlike other types, the proportion of the sales in transporta-
tion is high among the business categories that incur sales.
This may be because the expenditure of the circulation and
distribution-related facilities located in the semi-industrial
area. Type I suggests that the consumption pattern may be
dependent upon the specific categories of businesses located
in individual regions, because the amount of sales is high in
the administrative dongs where there are general retail
stores related to electronic devices and office machines and
many IT companies are located.

Type VI comprises the regions where the consumption by
the youths is incurred in the areas near university campuses
and the consumption by the middle-aged and the elderly is
incurred by the university hospitals. This demonstrates that
the inflow of the population, caused by the large university

hospitals, leads to the consumption in the nearby areas.

V. Conclusions

The present study was conducted by using the credit card
sale big data for the year 2019 to investigate the spatial distri-
bution of the consumption and the consumption behavior
of different age groups in Seoul, and to typify the differences
in the consumption depending on the regional characteris-
tics through a cluster analysis to empirically analyze the
regional characteristics.

The analysis of the status of the consumption by regions
and age groups showed that the spatial distribution was gen-

erally similar among the administrative dongs ranked in the
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top 10% in the consumption in Seoul and among those
ranked bottom 10%. However, the characteristics of the
consumption space were different among the age groups.
The characteristics of the consumption space were more sig-
nificant in the purchases by those in their twenties , forties
and sixties than other age groups. The consumption by those
in their twenties was most in the regions near to university
campuses such as Hwayang-dong, Gayang 1-dong and Seo-
cho 3-dong. The consumption by those in their forties was
much in Daechi 1-dong and Yongshin-dong, the regions
specialized in educational services. The consumption by
those in their sixties or higher was much in the spaces
including large general hospitals and many life convenience
facilities, such as Sangil-dong, Sinjeong 7-dong, Thwa-dong,
Anam-dong, Guro 5-dong and Guro 2-dong. These results
showed that the consumption by different age groups are
incurred in different regions. To clarify the characteristics of
the individual regions, a principal component analysis and a
cluster analysis were performed to typify the administrative
dongs in Seoulinto 7 clusters.

The comprehensive review of the analytical results
showed that, according to the business category, as the age is
increased, the portion of the expenditure in financing/insur-
ance/real-estate and healthcare is high; and as the age is
decreased, the portion of the expenditure in tourism/enter-
tainment/leisure and clothing is high. In other words, con-
sumption was occurred in different expenditure items by
different age groups. The finding of the status analysis that
the consumption by the youths is concentrated in the
regions near to university campuses was also found in the
cluster analysis, indicating that the regional characteristics
affect the amount of purchases by the individual age groups.
The analysis of the amount of sales in the individual regions
in consideration of the commercial area showed that the
customer attracting facilities and the category of the busi-
nesses have a greater impact on the consumption than the
distribution of commercial areas in the regions.

Three suggestions were derived from the analytical results
of the present study, as described below. The results showed
that 44 dongs (64.7%) out of the 68 administrative dongs
included in Types I, I, and IV with high amount of con-
sumption are located in the south of the Han River, and the
remaining 24 dongs (35.3%) are located in the north of the

Han River. The difference is related to the difference of
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amount of consumption between the regions. Therefore,
various strategies may need to be prepared to reduce the gap
in pursuit of the balanced development between the regions
in the south and north of the Han River.

The analysis also showed that the regions where much
consumption is incurred are not always commercial areas.
This suggests that an increase of the amount of consump-
tion may significantly attribute to the attraction of the busi-
ness categories with a high amount of transaction and the
activation of the consumption spaces that are closely related
to the daily living of various age groups. Therefore, it is nec-
essary to arrange and attract business categories and land
uses that can induce the consumption by not only the cur-
rent major consumption groups but also the consumers of
various age groups, especially the consumption revitaliza-
tion strategies customized to individual regions.

Finally, the results of the present study showed that the
consumption behavior and the amount of purchases are
dependent upon the regional characteristics of the types.
Therefore, when preparing the implementation plans of the
life sphere plans for individual Metropolitan, Regional and
District Centers in Seoul or establishing the district unit
plans, the consumption characteristics of individual regions
and age groups should be positively applied to the plans for
arranging the business categories and land use, and distribut-
ing the commercial and business facilities to the individual
central places.

The present study has limitations that the credit card sales
data used in the present study do not reveal the information
about the locations where the transactions actually occur,
because the amount of purchases is integrated in each collec-
tion unit. In addition, the data used in the present study may
not clearly represent the consumption characteristics of
those in their twenties and sixties whose consumption is rel-
atively small in comparison with other age groups.

In the present study, the causal relations between the
regional characteristics and the amount of consumption
were investigated by an inductive method through the typi-
fication of the regions. Further studies may need to be con-
ducted to directly investigate the causal relations of the indi-

vidual variables with the amount of consumption..
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