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Ⅰ Research Background & 

Purpose





With the “Fourth Industrial Revolution” emerging as a central 

keyword in the Korean economy and industry, big data analysis 

has become a major concern of policymakers in South Korea, 

as they strive to design data-driven policies and better public 

services appropriate to citizens’ needs. Based on a growing da-

tabase of administrative and spatial data, Korean policymakers 

are also exploring the need to identify the spatial distribution 

of policy targets and infrastructure and the ways in which loca-

tion-based analyses and predictions can be used to promote 

policy ends. In line with these trends, this study develops a da-

tabase on local-level administrative and spatial data and ana-

lyzes it using the latest techniques in statistics with a view to 

establishing an advanced basis for data-driven policymaking on 

welfare. Specifically, this study determines the changes in spa-

tial distribution of policy targets and infrastructure caused by 

changes in the policymaking environment, and simulates and 

predicts how best to expand and locate additional welfare re-

sources in response to the spatial distribution of demand.

The childcare service infrastructure in Korea, which forms 

the central subject of this study, is in need of more refined and 

accurate analysis on access and distribution due to the growing 

<<Research Background & 
Purpose
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supply-demand imbalance in childcare services and changes in 

the policy environment. The accessibility of childcare facilities, 

such as daycares, is the first and foremost criterion parents 

consider in choosing, and should therefore be considered in 

the development and implementation of plans on increasing 

different types of childcare facilities in the future. Despite 

these needs, much of the literature on the supply of childcare 

facilities has so far focused on the number of facilities of dif-

ferent types available at the municipal level (city-, county-, and 

district-wide) and their capacities. Few studies have ever ad-

dressed the importance of accessibility. 

Aware of this deficiency in the existing literature, this study 

establishes its own database combining diverse types of avail-

able public data, and analyzes and assesses childcare services 

and infrastructure in terms of accessibility. This study also pre-

dicts the likely changes in accessibility of the childcare service 

infrastructure resulting from the creation of additional facili-

ties, and explores the policy implications of accessibility-based 

clustering of those facilities. In particular, this study uses di-

verse accessibility indicators, analyzes and assesses how an in-

crease in the number of national and public childcare facilities 

can improve accessibility, simulates changes in accessibility of 

these services by simulating various locations at which new fa-

cilities could be located, and performs clustering analyses on 

the accessibility of childcare infrastructure for each region or 
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municipality. The objective is to provide an empirical basis 

upon which the Ministry of Health and Welfare (MOHW) and 

local governments can base their plans for expanding the 

childcare infrastructure.

The findings and policy suggestions provided by this study can 

also be cited as examples of data-driven policymaking on ex-

panding the national and public infrastructure for childcare, 

emphasized by the recently-elected Moon Jae-in administration.

   





Ⅱ Literature Review

1. Literature Review

2. Departing from the Existing Literature

3. The Need for Future Research





  
1. Literature Review

There is growing demand for analysis and development of 

policy measures regarding accessibility of the childcare service 

infrastructure in Korea, on the basis of spatial data that reflect 

changes in policy environment, the rising demand for childcare 

services, and the existing accessibility of available services and 

infrastructure. Childcare services are a policy area where the 

growing supply-demand imbalance is most acutely felt.

Accessibility, a concept that reflects not only physical dis-

tance but also the surrounding conditions and available modes 

of transport, is one of the foremost criteria that parents con-

sider when selecting which childcare facilities their infants and 

toddlers will attend. It is thus an issue that policymakers ought 

to consider high-priority when planning to expand childcare 

facilities and infrastructure. The MOHW’s Surveys on the 

Current Status of Childcare, conducted every three years (Kim 

et al., 2015; Seo et al., 2012), have surveyed the main reasons 

for parental selection of the facilities their children currently 

attend. These surveys confirm that the distances between fa-

cility and home is the most important factor. Aside from pa-

rents who entrust their children to private or workplace day-

Literature Review <<
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care centers, those who enroll their children in national, pub-

lic, and other types of childcare centers emphasize the im-

portance of accessibility above all else.

The existing literature, however, analyzes and assesses the 

childcare service infrastructure using conventional concepts 

and measures only such as the number of available facilities at 

the municipal level, the ratio of facilities to the total number of 

infants and toddlers, and facility admission rate. There have 

been almost no studies in recent years on the accessibility of 

childcare facilities.

Kim and Yu (2013), for instance, analyzes the supply and use 

of childcare facilities across Korea by examining the number of 

facilities of each type available in cities, counties, and districts 

and their capacities, and analyzing the ratios of these facilities 

to the total number of infants and toddlers. In addition to ana-

lyzing the quantitative aspects of infrastructure, their study also 

assesses the quality of childcare services by measuring the dis-

parities between parental expectations and satisfaction levels, 

and between the materiality of childcare and parental 

satisfaction. Lee et al. (2014) explores the distribution and 

equity of childcare infrastructure across different regions by 

comparing the number of facilities of each type and their ad-

mission capacities by municipality, the availability rate (i.e., 

the ratio of facilities to the total population aged five and un-

der), and the admission rates. The study also provides an analy-
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sis of the survey on parental use and perception of childcare 

and education services. 

Of the more recent studies, Choi et al. (2015) categorizes mu-

nicipalities into different types according to the availability of 

childcare service infrastructure, using the same measures as 

those used in the foregoing studies. The study also looks into 

the correlation between local factors (e.g., the density of the 

under-five population, the employment rate of married wom-

en, and the aggregate sales revenues per region) and the supply 

of daycares and kindergartens.

Recent studies on the types of social service infrastructure oth-

er than childcare services have begun to attempt an introduction 

of the concept of accessibility or analyze locally-available spatial 

data to assess the accessibility of social services, with a view to 

finding more data-driven policy alternatives.

Analyzing the current status of social welfare in Seoul, Choi 

et al. (2013) attempted an analysis of whether all social service 

facilities in the city are accessible to citizens within 10 minutes. 

As there were limits to the availability of analyzable data, the 

authors conducted a separate opinion poll, asking participants 

whether they were able to arrive at various social service facili-

ties on foot or by public transit within 10 minutes. Park et al. 

(2013) uses a geographic information system (GIS) and its data 

to analyze the social services supply and demand in relation to 

the characteristics of each given region. The authors sought to 
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identify areas from which it was particularly difficult to access 

the necessary services, and which were thus comparatively ne-

glected by the welfare system. The authors also provide a de-

tailed discussion on the concept of social services as well as ac-

cessibility-related issues, in addition to the GIS-based analysis 

on the supply and demand of social services in municipalities.

Kim et al. (2012), exploring the demand for trauma centers 

and the possibility for establishment of a trauma treatment sys-

tem in the Seoul-Gyeonggi region, analyzed the demand for 

beds and medical practitioners catering exclusively to patients 

with severe trauma, and estimated the appropriate number and 

locations of local trauma centers in the region. In addition to 

analyzing the number of trauma patients in the region and the 

recommended number and location of trauma centers by mu-

nicipality, the authors also suggested a design for the system of 

delivering trauma treatment throughout the region. The au-

thors divided the Seoul-Gyeonggi region into four zones, and 

suggested establishing at least one trauma center in each, ana-

lyzing the likely changes in the number of patients delivered 

based on mathematical programming. 

Nobels et al. (2014) sought to present a model and framework 

for analyzing how policy changes affect the spatial accessibility 

of pediatric primary healthcare for different policy target 

groups. Having analyzed how the relevant policy changes affect 

children’s spatial access to medical care and benefits, the au-
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thors used a GIS to visualize their findings.

2. Departing from the Existing Literature

This study analyzes the supply of childcare facilities in terms 

of accessibility, on the basis of spatial data and the information 

on available transportation resources. It then assesses the past 

policy plans on expanding childcare infrastructure and suggests 

ways in which new childcare facilities should be located in the 

future. This central focus on the accessibility of childcare facili-

ties is what distinguishes this study from the existing literature.

For statistical optimization, we analyze spatial and trans-

portation information of each of the smallest area units from 

which Statistics Korea collects data. Based on this, we then 

identify the indicators of accessibility, and apply them to ana-

lyzing and assessing the distribution of childcare facilities at 

the neighborhood level (eup, myeon, and dong), and tailor our 

recommendations of new childcare facility locations accord-

ingly, in light of predicted changes in accessibility.

This study analyzes the distribution of childcare facilities on 

the basis of spatial and accessibility data, and provides empiri-

cal evidence necessary for more informed policymaking. Table 

2-1 summarizes the points that distinguish this study from the 

existing literature. 
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〈Table 2-1〉 Departing from the Existing Literature: Using Spatial & Accessibility 

Data to Analyze the Adequacy of Childcare Infrastructure

Differences Existing Literature This Study

Focus

Total infant and toddler   
participation and current 
admission capacities and 
rates

- Accessibility and demand
- Segmentation of the infant 

and toddler population by 
region and age

Unit of 
Analysis

Municipalities (cities, 
counties and districts)

Neighborhoods (eup, myeon, 
and dong)

Analysis of 
Supply Side

- Number of facilities
- Availability and admission 

rates
- Availability and admission 

rates of national/public 
facilities

- Ratio of facilities
- Availability and admission 

rates by age (0, 1, and 2)
- Ratio of national/public   

facilities
- Availability and admission 

rates of national/ public 
facilities by age (0, 1 and 2)

Analysis of 
Demand Side

Density of infant and 
toddler population

- Numbers and proportions of 
infants and toddlers

- Numbers and proportions of 
infants and toddlers from 
households receiving family 
childcare allowances by age 
(0,1, and 2)

Accessibility N/A

- Accessibility of national/public  
facilities (duration of travel, 
number of facilities accessible 
in 20 minutes)

- Accessibility of hourly care   
facilities (duration of travel, 
number of facilities accessible 
in 20 minutes)

Rather than merely visualizing the spatial distribution of 

childcare facilities across the given administrative or municipal 

areas, as much of the existing literature does, this study applies 

the concept of accessibility to the analysis itself, and assesses 

the distribution of actual childcare facilities and the plans for 
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increasing them on the basis of accessibility data. Moreover, 

this study simulates how the creation of additional facilities 

would affect accessibility for the given population and thereby 

provides empirical information necessary for policymaking.

Furthermore, whereas the existing literature mostly analyzes 

all types of childcare facilities or focuses narrowly on national 

and public facilities only, this study starts its analysis with na-

tional and public childcare facilities from the outset, in light of 

parental demand and preference. On the other hand, acknowl-

edging the growing demand for hourly daycare services under 

the reformed childcare policy service system, this study also 

analyzes the distribution of hourly childcare facilities and how 

the creation of additional such facilities would change the ac-

cessibility of childcare.

Whereas much of the existing literature analyzes childcare 

statistics by municipality and using supply-side indicators only 

(e.g., admission rates), this study focuses on the smallest unit of 

administration in Korea, i.e., neighborhoods (eup, myeon, and 

dong) and uses a set of indicators developed on its own to ana-

lyze not only the supply of childcare facilities, but also the de-

mand side, as measured by the numbers and proportions of in-

fants and toddlers from households on family childcare 

allowances. Unlike the existing literature that defines demand 

in terms of the size of the 5-and-under population by munici-

pality, this study sets up its own database on admission capaci-
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ties and rates of childcare facilities by age and determines the 

actual demand for these facilities by those ages. By adding in-

dicators of accessibility to its clustering analysis, we also iden-

tify the local characteristics of distribution and accessibility, 

articulating the empirical basis upon which policy priorities 

are to be decided.

Having thus set itself apart from the existing literature, how 

specifically can this study help improve the quality of policy-

making on childcare services?

First, note that the existing literature fails to solve the prob-

lem of policymakers having to rely on their intuition, rather 

than scientific data, because it provides broad-ranging analysis 

on larger administrative units (mostly municipalities) and mere-

ly visualizes and maps existing statistics using conventional 

GISs. On the contrary, this study combines diverse types of 

public data with spatial data over and beyond the scope of ad-

ministrative statistics, thereby opening up the possibility of sig-

nificantly expanding the scope of research on childcare policy. 

By merging together spatial, accessibility, and childcare data 

available from public sources, this study caters to the current 

Korean government’s emphasis on data-driven policymaking 

and “Government 3.0,” providing detailed analyses, simulations, 

and visualization necessary for improving and customizing pol-

icy services for citizens.

Second, the indicators of accessibility, analysis of spatial data 
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with the help of transportation data, the latest statistical techni-

ques for analysis and prediction, and the cutting-edge visual-

ization method used in this study can also be used to improve the 

quality of research on other types of social service infrastructure 

beyond childcare policy services. The types of data and methods 

used by this study, in other words, can help policymakers and lo-

cal governments establish databases capable of providing needed 

information on specific types of policy targets and improve the 

accessibility and quality of policy services they provide.

Third, this study also contributes to the advancement of aca-

demic research with its original method for analysis of accessi-

bility and for the unique statistical analysis it provides by com-

bining spatial data and data on supply and demand for child-

care service infrastructure, as well as simulation and visual-

ization techniques.

3. The Need for Future Research

This study targets Seoul and the province of Jeollanam-do as 

the main regions for analysis. Although the scope of this study 

was radically confined to only these two regions, the amount of 

data that had to be handled was vast—some 40,000 items—with 

respect to the locations of individual facilities on top of the al-

ready daunting amount of transportation-related big data to be 

analyzed. Although this study considers the differences between 
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metropolitan and rural areas in terms of transportation envi-

ronment and accessibility and the progress that has been made 

over the last few years under the policy plans to increase the 

number of national and public facilities in both regions, the fact 

that this study is not nationwide in its scope of analysis is its 

most significant limitation. In the future, though, the nation-

wide childcare service infrastructure can be studied as part of 

the MOHW’s periodical policy research or by requiring period-

ical assessments on the adequacy and accessibility of such in-

frastructure by law. Metropolitan, provincial, and local govern-

ments, too, can conduct studies similar to this one in the future 

with a view to finding empirical evidence on the actual demand, 

supply, and accessibility of childcare facilities in their purview.

In analyzing the accessibility of childcare facilities, this study 

looks into two main modes of transportation: passenger ve-

hicles and public transit. We analyze access by passenger ve-

hicle at two different periods of time, i.e., free flow hours 

(non-rush hours) and the morning peak time (rush hours), by 

simulating actual traffic conditions. This study then compares 

access by passenger vehicle to access by public transit at the 

morning peak time. We then measure the periods of time taken 

to commute to and from childcare facilities not only with re-

spect to actual households with children, but in terms of the 

distances between actual facilities and the centers of each clus-

tering unit of analysis. Once a database is created that provides 
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information on facility locations and actual users, it will be-

come possible for future researchers to analyze accessibility 

with much greater accuracy.

In determining the demand for childcare facilities, it is im-

portant to go beyond analyzing only the size of each local in-

fant and toddler population or the number of households on 

family childcare allowances, to the actual number of house-

holds on enrolment waiting lists, the actual preferences of pa-

rents for different types of childcare facilities, and the admin-

istrative data on how the all-day and parent-customized care 

classes have been run since July 2016. Establishing a central-

ized database providing all these types of information is crucial 

to conducting a refined analysis on the accessibility of national 

and public facilities and the imbalance in supply and demand.

In sum, further research will be needed to account for the lo-

cations of actual infants and toddlers using such facilities, the 

number of households on waiting lists, the assessed quality of 

different facility types, and the details of running parent-cus-

tomized and all-day care classes in measuring accessibility of the 

public childcare service infrastructure. Such detailed analysis, 

backed by assessments and simulations, should provide empiri-

cal basis for better policymaking. The methods and techniques 

used in this study may be applied to research on other diverse 

types of social service infrastructure to assess and analyze policy 

plans for expanding and improving social services provided.





Ⅲ Databases & Research 

Method

1. Scope & Database of Accessibility Analysis

2. Accessibility Analysis: Method & Indicators

3. Clustering Analysis & Indicators Based on 

Spatial Data





The march of the Fourth Industrial Revolution in Korea has 

made it essential for policymakers to develop and implement 

data-driven policies on the basis of big data analysis and fore-

casts, and improve the quality of public services for citizens by 

tailoring policy programs to specific group needs.

This study is set apart from existing literature as it marks the 

first attempt to analyze and evaluate the supply of and demand 

for childcare facilities in terms of accessibility, and to simulate 

diverse new locations for such facilities. This study uses the in-

dicators of supply, demand, and accessibility in its local clus-

tering analysis with a view to identifying clusters in need of ex-

pansion of the childcare service infrastructure.

We analyze the spatial data and accessibility by setting up 

our own databases for big data analysis, including one on the 

socioeconomic and demographic situations of clustering units 

(pertaining to local infant and toddler populations), another on 

childcare facilities drawing upon data provided by an open 

portal on daycares (for information on locations, admission ca-

pacities and rates of existing facilities), another on the loca-

tions of childcare facilities, another on traffic volumes and 

household accessibility, and a final one on the availability of 

roads and public transportation networks.

<<Databases & Research 
Method
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1. Scope & Database of Accessibility Analysis

The scope and database of accessibility analysis attempted by 

this study, on the basis of available spatial data, are summar-

ized below.

〈Table 3-1〉 Scope & Database of Accessibility Analysis

Type Scope & Database

Spatial 
scope

- Regions with national/public and hourly childcare facilities, and 
amenable to accessibility analysis, i.e., Seoul and   Jeollanam-do. 

- Clustering based upon supply and demand for childcare facilities, 
i.e., 3,500 or so neighborhoods (eup, myeon, and dong) 
nationwide.

- Clustering analysis on changes to accessibility in 424 neighborhoods 
(eup, myeon, and dong) in Seoul. 

Temporal 
scope

- Information available as of the end of April 2016 via the open 
portal (API) on daycares nationwide, was used.

- Information on clustering units, available as of 2014 via 
Statistics Korea, was used.

- Information on infant and toddler populations, as of the end 
of March 2016, was used by proportionally applying the 
populations at age two and under identified in the Housing 
Census of 2010.

- Transportation information available as of 2014 was used.
Facilities 
subject to 
accessibility 
analysis

- Of the infrastructure facilities listed under the Act on the 
Utilization and Management of the National Territory, 
transportation and national/public and hourly childcare 
facilities were included.

Means and 
hours of 
transportati
on

- Passenger vehicles and public transit 
※ Access by passenger vehicles was analyzed with respect to 

two different time periods, i.e., free flow (early-morning 
non-rush hours) and the morning peak time (rush hours).

Big data 
used

- Data on the socioeconomic status of clustering units   
(providing information on service target populations)

- Data on childcare facilities (their locations, admission capacities 
and rates, etc.) as disclosed via the open portal on  daycares

- Data on the locations of facilities
- Data on household transportation
- Data on available roads and transportation networks
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The spatial scope of this study’s accessibility analysis consists 

of Seoul and the entire province of Jeollanam-do.1) Clustering 

analysis on the indicators of supply and demand for childcare 

facilities, on the otherhand, concerns the 3,500 or so neighbor-

hoods(eup, myeon, and dong) across Korea. Clustering analysis 

focusing specifically on accessibility concerns the 424 eup, 

myeon, and dong neighborhoods in Seoul alone.  

The temporal scope, encompassing the periods analyzed in 

this study, was designed to ensure inclusion of the latest avail-

able data from diverse sources. We draw basic and location in-

formation on individual childcare facilities from the open API 

(portal) on daycares nationwide as of the end of April 2016. For 

information on clustering units smaller than the eup, myeon 

and dong neighborhoods, this study relies upon the findings of 

Statistics Korea’s census of 2010, updated in 2014. As public 

information on daycares is kept separately from public in-

formation on kindergartens, and in light of the recent so-called 

“Nuri Curriculum” controversy, this study focuses on daycares 

and care facilities only, and excludes kindergartens. 

1) Seoul Metropolitan City and Jeollanam-do Province were chosen as the 
regions subject to analysis in light of how representative the two regions are 
of urban and rural areas in Korea, the significant difference between the 
two regions in terms of the accessibility of transportation and childcare 
infrastructure, and the extents to which the national and public childcare 
infrastructure has been expanded in the two regions over the last few years. 
It will be necessary, however, to expand the scope of analysis to include all 
regions in Korea in future research conducted on behalf of the Ministry of 
Health and Welfare, and also to provide in-depth analyses upon the request 
of other metropolitan, provincial, or local governments in Korea.
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Accordingly, we apply the proportions of infant and toddler 

populations between the ages of zero and two, identified in the 

census of 2010, to the resident registration statistics available 

as of March 2016 to estimate the infant and toddler population 

size. Finally, we derived the information needed on traffic vol-

umes and public transportation services from an official trans-

portation information database, updated in 2014. 

The facilities subjected to accessibility analysis in this study 

are the transportation facilities and daycares of different types 

(specifically, national/public and hourly care facilities) listed as 

part of national infrastructure by the Act on the Utilization and 

Management of the National Territory. The modes of trans-

portation included in the accessibility analysis are passenger 

vehicles and public transit. This study analyzes access by pas-

senger vehicles for two different time periods, i.e., the free flow 

(early-morning non-rush) hours and the morning peak time 

(rush hours), and simulates actual traffic conditions at these 

hours to estimate the duration of travel needed to the given 

facilities. The estimated durations of travel by passenger ve-

hicles are then compared to the estimated durations of travel 

by public transit. The departure points are the clustering unit 

centers, while the destination points are the actual childcare 

facilities.
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2. Accessibility Analysis: Method & Indicators

The concept of “place accessibility” provides a widely-used 

indicator with which we can measure how easily people can 

access a given place using diverse modes of transport. There 

are a number of such measures, such as the distance, cumu-

lative opportunity, gravity, and utility-based measures (Markri 

and Follkesson, 1999). As our goal is to measure the average 

accessibility of childcare facilities for very specific groups of 

populations within each given area, this study uses distance 

and cumulative opportunity measures.

According to Markri and Follkesson (1999), distance measures 

are used to estimate the distance, duration, and cost of travel-

ing to a certain destination from a given departure point. 

Accordingly, the less time it takes, the shorter the distance, or 

the lower the cost is to travel to the destination, the more ac-

cessible that destination is. In the formula below, represents 

the size of facility , →, the cost of traveling from location  

to facility , and  the number of facilities that can be accessed 

from location . The minimum cost of traveling to any available 

facility from location  can be thus expressed as: 

→ → → …→ 
The average cost of travel, taking into account the weights 

assigned to the sizes of the given facilities and other such fac-

tors, can be estimated as:
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Indicator Definition & Operationalization

Travel time

Average access time
The average minimum amount of time it takes to access each childcare 
facility in each unit area by each mode of transportation.
I.e., the amount of time it takes to access the nearest childcare facility in 
each   unit area. 

Destination

The proportion of population that can access a given childcare facility 
within a given margin of time
The proportion of the relevant population able to ccess each given 
childcare facility in the given unit area within the given margin of time.
I.e., the proportion of infants and toddlers able to access the childcare 
facilities within each given unit area within 20 minutes.

Departure 
point

The number of childcare facilities accessible within a given margin of time
The number of childcare facilities that can be accessed in each given area 
within a given span of time.
I.e., the number of childcare facilities in each unit area that can be 
accessed within 20 minutes.








→ × 

The cumulative opportunity measures are used to estimate 

the number of facilities accessible within predefined margins of 

travel time or cost. The larger the output, the more accessible 

the facility. With  representing the marginal cost, we can es-

timate the number of facilities accessible within the given mar-

gins of travel time and the cost as: 




 → ≤ 

Based on these measures, this study uses the following in-

dicators of accessibility. 

〈Table 3-2〉 Indicators of Accessibility

Source: UK Department for Transport (2014), re-quoted in Jang et al. (2015).
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The indicators of facility accessibility are intended to meas-

ure how long it takes people to access the given facilities, how 

often, how well, and what percentage of the local population 

can use them. In reference to the UK Department for Transport 

(2014), this study uses three indicators—travel time, destina-

tions and departure points—in its analysis.

The indicators of accessibility as defined in the UK 

Department for Transport (2014) and Jang et al. (2015) were 

modified to apply to infants and toddlers, as they are the main 

users of childcare facilities.

Travel time indicates the average amount of time it takes to 

access multiple given facilities from a given departure point. In 

this study, travel time is operationalized as the weighted aver-

age of the amounts of time it takes to access the nearest child-

care facilities from the center of each clustering unit, and ex-

pressed as:


∈



∈
 × →

Here,    …  represents the number of clustering 

units within administrative area , , the size 

of the infant population within clustering unit  ; and → , 

the amounts of time (→ →…→) it takes to access 

the multiple childcare facilities   … from the 
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center of clustering unit  . 

The destination indicator refers to the proportion of infant 

population in each given unit area able to access given child-

care facilities within 20 minutes. The formula used to estimate 

this indicator is shown below, with representing the number 

of clustering units within the area served by facility .


∈



∈
 ×  →  max 

Finally, the departure point indicator measures the weighted 

average of the number of childcare facilities that the infant 

population of each clustering unit can access within the mar-

ginal time (max ), i.e., 20 minutes. The formula is stated as: 


∈



∈ × ∈ →

 max 

3. Clustering Analysis & Indicators Based on Spatial 
Data

Of the 41,777 daycare centers identified on the open portal 

on daycares nationwide in Korea, this study developed a data-

base on 40,621 of them, excluding the 939 that had no admit-
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ted infants in their care at the time of analysis. The database 

was designed to gather information on facility type, admission 

capacities and rates of infants aged two and under, and the in-

dicators of accessibility based on the daycare location 

information. This study then applied the database to the clus-

tering analysis of the 3,500 or so eup, myeon, and dong neigh-

borhoods across Korea to estimate the supply and demand for 

childcare facilities.

The clustering analysis performed by this study is an example 

of unsupervised machine learning, which requires the machine 

to learn and analyze only the observed data that have been 

entered. The technique involves dividing the whole into a few 

groups or clusters on the basis of the distance or similarity 

among diverse observed values.2) The process of dividing a 

whole into clusters can be either hierarchical or 

non-hierarchical. The hierarchical technique either sorts 

closely-located objects together or separates far-off objects ac-

cording to a given order. Objects sorted together according to 

this technique cannot be broken apart. The non-hierarchical 

technique, on the other hand, involves optimizing the cluster-

ing criteria using diverse measures of dispersion. Objects that 

are once separated can be re-grouped or re-clustered through 

a repetitive process. An example of the parametric non-hier-

archical technique is the Gaussian mixture model (GMM). The 

2) See Song (2004) for a detailed explanation of clustering.
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K-means is an example of the non-parametric non-hier-

archical technique.

This study applies the GMM, which reflects the covariance of 

data, to comparing and analyzing the eup, myeon, and dong 

neighborhoods in terms of supply-demand and accessibility 

indicators. The GMM uses a probability model to estimate 

means and dispersions. Parameters that can be used as soft 

classifiers and that must be inferred from the given data in-

clude means (), co-variance (), and mixing coefficients (). 

These parameters are estimated using the expectation max-

imization (EM) algorithm. This involves setting up the initial 

values for , , and , and assigning an allocated score, 

, to the  of each cluster, .  

 






   

   

Then the , , and  are modified in light of the given al-

located score with respect to cluster .
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Next, the maximum likelihood function is estimated until 

maximum likelihood and parameters converge. 

              ln       
 

 ln
 



   

With this technique, the analysis proceeded by dividing the 

3,500 or so eup, myeon, and dong neighborhoods nationwide 

into a number of clusters according to supply-demand 

indicators. The clusters were next compared against one 

another. The accessibility indicators were then additionally ap-

plied to the clustering analysis of the 424 eup, myeon, and 

dong neighborhoods in Seoul, with a view to finding im-

plications for future policymaking on creating additional na-

tional/public and hourly care facilities.

A total of 30 indicators were used as variables in the cluster-

ing analysis. The database on the eup, myeon, and dong neigh-

borhoods nationwide provided information on 22 of these vari-

ables, including 14 pertaining to the supply of childcare facili-

ties (number of all childcare facilities per 100 infants, number 

of national/public childcare facilities per 100 infants, avail-

ability rate of all childcare facilities by infant age (zero to two), 

availability rate of national/public childcare facilities by infant 

age (zero to two), admission rates of childcare facilities, etc.) 

and eight pertaining to the demand for childcare facilities (size 
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of infant population, proportion of infants in the total pop-

ulation, number of infants by age (zero to two) whose guardians 

receive family childcare allowance, allowance receipt rate, etc.).

In addition to these supply and demand variables, the clus-

tering analysis of the 424 neighborhoods of Seoul also ac-

counted for eight indicators of accessibility, combining the 

types of childcare facilities (national/public vs. hourly), travel 

time (average amount of time to access vs. number of facilities 

accessible within given margins of time), and different modes 

of transportation (passenger vehicles at the morning peak time 

vs. public transit).

All these variables were standardized and their averages ex-

ponentiated before use in the analysis. The optimal number of 

clusters found in each analysis was subjected to a principal 

component analysis to find the number of principal compo-

nents with an Eigen value of one or greater. In the end, six 

clusters were identified.
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Childcare Facilities and Assessment of the 

Accessibility of Childcare Services After 

Expansion of National & Public Childcare 

Infrastructure in 2012

2. Distribution of Hourly Care Facilities & 

Forecasts on Changes in Accessibility Based on 

Simulation of New Hourly Care Facility 

Locations

3. Clustering Analysis on the Supply-Demand 

Indicators & Characteristics of All 

Neighborhoods Nationwide

4. Clustering Analysis on Supply-Demand and 

Accessibility Indicators & Characteristics of 

Neighborhoods in Seoul





This study set up databases drawing upon diverse sources of 

public data, including the open portal on daycares nationwide 

and the integrated information system on childcare, and used 

these databases to analyze the accessibility-based distribution 

of the childcare service infrastructure, evaluate policy plans on 

expanding this infrastructure, forecast changes in the accessi-

bility of childcare services due to increases in the number of 

facilities, assess the accessibility-based distribution of child-

care facility supply, and explore future policy implications on 

the basis of local clustering analysis.

This study combined diverse types of transportation in-

formation using indicators of the accessibility of childcare fa-

cilities of different types (national/public and hourly) in addi-

tion to the variables on supply of childcare facilities found in 

the existing literature. We use such additional indicators to an-

alyze the distribution of national/public childcare facilities and 

how their accessibility can be improved, to simulate how the 

addition of new hourly care facilities would change accessi-

bility, and to perform local clustering analyses (with the out-

comes visualized) toward providing empirical evidence for bet-

ter policymaking in the future.

<<Research Findings
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1. Analysis of the Distribution of National/Public 
Childcare Facilities and Assessment of the 
Accessibility of Childcare Services After 
Expansion of National & Public Childcare 
Infrastructure in 2012

The distributions of national and public childcare facilities in 

Seoul and Jeollanam-do were analyzed using the accessibility 

indicators. The effect of the expansion of national and public 

childcare facilities in and after 2012 on improving the accessi-

bility of childcare services was also assessed. A database was 

set up combining administrative data from multiple sources. 

Then the national and public childcare facilities that were au-

thorized in these two regions between January 2012 and April 

2016 were analyzed to determine whether and to what extent 

their accessibility improved.

The accessibility indicators pertaining to travel time, destina-

tions, and departure points were applied to analyzing the 990 

national and public childcare facilities in Seoul and 92 national 

and public facilities in Jeollanam-do by clustering unit and 

neighborhood. The results were used to identify neighborhoods 

with accessible facilities and those with not-so-accessible 

facilities. Expansion of the national and public childcare serv-

ice infrastructure in these two regions over the last four to five 

years has resulted in an improvement to childcare service 

accessibility.
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The database shows that there were 679 authorized national 

and public childcare facilities in Seoul in 2011, and that the 

number increased by 29 in 2012, 65 in 2013, 82 in 2014, 80 in 

2015, and 55 by April 2016. The 311 newly-authorized national 

and public childcare facilities in Seoul amount to 45.8 percent 

of the number of national and public childcare facilities that 

had existed in the city prior to 2012. 

There were 71 national and public childcare facilities in 

Jeollanam-do in 2011, increasing by five in 2012, four in 2013, 

six in 2014, four in 2015, and two by April 2016. The number of 

national and public childcare facilities in the province in-

creased by 29.6 percent over 2011.

〈Table 4-1〉 Number of Newly-Authorized National & Public Childcare Facilities 

by Year

Region Pre-2012 2012 2013 2014 2015 April 2016 Total

Seoul 679 29 65 82 80 55 990

Jeollanam-do 71 5 4 6 4 2 92

The extent to which the numbers of national and public 

childcare facilities were increased differed widely even within 

Seoul and Jeollanam-do, depending on the political will of local 

governments and other such factors. Differences in availability 

of childcare services across areas translated into differences in 

the extent to which accessibility of childcare services was 

improved. In Seoul, for instance, the expansion of childcare 
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service infrastructure made little improvement to the amounts 

of time parents spend driving during the morning peak time in 

Jung-gu, Dongdaemun-gu, Nowon-gu, and Yongsan-gu. On the 

other hand, the expansion of childcare service infrastructure 

since 2012 has significantly improved the accessibility of child-

care services in Gangdong-gu, Seongdong-gu, Seongbuk-gu, 

Eunpyeong-gu, Yeongdeungpo-gu, and Yangcheon-gu. 

Similarly, little change was noted in the cities and counties of 

Gwangyang, Damyang, Goheung, Boseong, Yeonggwang, and 

Jangseong in Jeollanam-do, while the average amount of travel 

time was significantly reduced in Naju, Gokseong, and 

Hampyeong in the same province, with travel time by personal 

vehicle almost halved in Hampyeong.
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In the meantime, analysis of changes in the number of child-

care facilities accessible within 20 minutes from each de-

parture point, resulting from the expansion of childcare service 

infrastructure, reveals that they have almost doubled in 

Seongdong-gu, Seoul, since 2012.

〈Table 4-2〉 Changes in Average Number of National/Public Childcare Facilities 

Accessible within 20 Minutes in Seoul (Passenger Vehicles during 

Morning Peak Time)

District Pre-2012 2012 2013 2014 2015 April 2016

Jongno-gu 27.40 28.05 29.56 29.56 35.13 36.01 

Jung-gu 54.25 58.10 67.61 67.61 75.96 76.79 

Yongsan-gu 36.61 38.21 42.76 42.76 47.66 49.50 

Seongdong-gu 83.76 88.96 102.13 102.13 115.22 116.16 

Gwangjin-gu 72.81 74.51 83.87 83.87 90.97 91.55 

Dongdaemun-gu 84.42 86.39 92.79 92.79 103.62 104.92 

Jungnang-gu 81.93 83.40 87.87 87.87 95.07 97.63 

Seongbuk-gu 71.89 73.76 76.20 76.20 95.34 104.24 

Gangbuk-gu 60.71 61.62 62.01 62.01 77.56 88.90 

Dobong-gu 69.14 70.13 70.20 70.20 81.80 93.62 

Nowon-gu 74.69 75.96 77.11 77.11 88.33 97.42 

Eunpyeong-gu 14.49 16.48 18.61 18.61 21.48 24.68 

Seodaemun-gu 26.97 30.50 32.13 32.13 36.86 38.05 

Mapo-gu 35.99 38.10 39.17 39.17 46.81 49.60 

Yangcheon-gu 66.34 67.88 72.87 72.87 97.34 100.52 

Gangseo-gu 44.80 44.92 49.89 49.89 65.86 66.90 

Guro-gu 61.60 64.25 67.83 67.83 92.10 95.25 

Geumcheon-gu 52.14 52.56 56.93 56.93 72.26 81.63 

Yeongdeungpo-gu 69.74 70.50 75.29 75.29 94.54 100.94 

Dongjak-gu 57.79 59.01 64.55 64.55 76.61 83.27 

Gwanak-gu 61.93 62.86 68.15 68.15 81.68 88.95 

Seocho-gu 41.77 44.32 52.74 52.74 58.23 59.77 

Gangnam-gu 52.29 55.71 64.82 64.82 71.58 71.80 

Songpa-gu 56.47 58.78 67.59 67.59 76.10 76.66 

Gangdong-gu 38.89 40.75 46.03 46.03 57.70 59.62 
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〈Table 4-3〉 Changes in the Average Number of National/Public Childcare 

Facilities Accessible within 20 Minutes in Jeollanam-do 

(Passenger Vehicles during Morning Peak Time)

City/county Pre-2012 2012 2013 2014 2015 April 2016

Mokpo 5.68 6.77 6.77 7.77 7.77 7.77 

Yeosu 5.41 6.69 6.69 6.72 7.57 7.57 

Suncheon 9.14 9.55 9.55 10.47 10.47 10.47 

Naju 3.55 3.55 3.56 3.57 3.57 4.45 

Gwangyang 7.04 7.04 7.04 7.31 7.31 7.31 

Damyang 0.01 0.01 0.01 0.01 0.01 0.01 

Gokseong 0.45 0.45 0.54 0.54 0.54 1.11 

Gurye 0.77 0.77 0.85 0.85 0.85 0.85 

Goheung 0.47 0.47 0.47 0.47 0.47 0.47 

Boseong 1.81 1.81 1.86 1.86 2.16 2.16 

Hwasun 0.93 0.93 0.93 0.93 0.94 0.94 

Jangheung 0.68 0.68 1.30 1.30 1.99 1.99 

Gangjin 0.04 0.04 0.04 0.04 0.09 0.09 

Haenam 0.61 0.62 0.62 0.62 0.70 0.70 

Yeongam 2.06 2.80 3.00 3.00 3.00 3.01 

Muan 1.56 1.89 1.89 2.37 2.37 2.37 

Hampyeong 0.16 0.16 0.16 0.81 0.81 0.81 

Yeonggwang 0.64 0.64 0.64 0.64 0.64 0.64 

Jangseong 2.15 2.15 2.15 2.15 2.15 2.15 

Wando 0.46 0.46 0.47 0.67 0.67 0.67 

Jindo 0.48 0.48 0.48 0.48 1.00 1.00 

Sinan 0.47 0.48 0.48 0.59 0.59 0.59 

These figures and tables show that the expansion of child-

care service infrastructure has had different impacts (or no im-

pact at all) across cities, counties, and districts in Seoul and 

Jeollanam-do. There are still certain districts or eup, myeon, 

and dong neighborhoods whose access to childcare facilities 

has not improved despite a significant increase in the overall 

number of national and public childcare facilities. MOHW offi-

cials and the civil servants at local governments ought to keep 
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these disparities in mind when planning future expansions of 

childcare infrastructure.

2. Distribution of Hourly Care Facilities & Forecasts 
on Changes in Accessibility Based on Simulation 
of New Hourly Care Facility Locations

The distribution of hourly care facilities, whose numbers are 

increasing in Korea nowadays, was analyzed in terms of 

accessibility. Moreover, the likely locations of new hourly care 

facilities were analyzed and simulated to forecast likely changes 

in accessibility. Using the data on existing hourly care facilities 

and the big data on transportation to these facilities, the supply 

of hourly care facilities in Seoul and Jeollanam-do was analyzed 

and simulated to identify areas in which additional hourly care 

facilities are needed. Using the destination indicator (i.e., the 

proportion of infant population with access to childcare facilities 

within a given area within the given margin of time), three eup, 

myeon, and dong neighborhoods with the lowest destination in-

dicators were identified for Seoul and Jeollanam-do each. Then 

simulations were run on how creating additional hourly care fa-

cilities in these neighborhoods would change accessibility.

There were 61 hourly care facilities in Seoul and 14 in 

Jeollanam-do at the time of this analysis, and their numbers are 

increasing under MOHW plans. There were only a few hourly 

care facilities accessible by public transit within 20 minutes. In 
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Seoul, only the districts of Gangnam-gu, Jung-gu, Jongno-gu, 

and Geumcheon-gu had two or more hourly care facilities each 

accessible within an average of 20 minutes. Gangseo-gu, 

Mapo-gu, Jongno-gu, Seongbuk-gu, Gangdong-gu, and 

Seocho-gu had none accessible within the same time frame. 

The number of accessible hourly care facilities varies greatly 

even among the 25 self-governing districts in Seoul. This was a 

discovery not available to previous studies, where the number 

of childcare facilities were analyzed by city or county only, ne-

glecting the accessibility of these facilities on much smaller and 

intimate scales, such as districts and eup, myeon, and dong 

neighborhoods.

By simulating how the creation of new hourly care facilities 

would affect the accessibility of childcare infrastructure, this 

study also sought to forecast likely changes in that accessibility. 

Running the simulations under optimized conditions for the 

placement of additional childcare facilities and using techni-

ques to predict likely changes in accessibility, this study identi-

fied three eup, myeon, and dong neighborhoods of the 424 in 

Seoul that showed the lowest level of accessibility. Simulated 

analysis of these three neighborhoods (Buam-dong in 

Jongno-gu, Gangil-dong in Gangdong-gu, and Gireum 1-dong 

in Seongbuk-gu) revealed that not only did the destination in-

dicator grow by 100 percent in these three neighborhoods, this 

was also the case in the 16 adjacent neighborhoods. 
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〔Figure 4-3〕 Additional Hourly Care Facilities in Seoul (● = Existing/ X = New)
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〔Figure 4-4〕 Forecasting Changes in the Accessibility of Childcare Services 

with the Creation of Additional Hourly Care Facilities in Seoul

<Destination indicators concerning the existing hourly care facilities>

<Destination indicators after creation of new hourly care facilities>
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The four counties of Jeollanam-do with the lowest degrees of 

accessibility were also identified: Hampyeong, Yeonggwang, 

Hwasun, and Wando. Simulations confirmed that the creation 

of new hourly care facilities in these counties would increase 

the destination indicators by 6.5 percent (Hampyeong) to 80.7 

percent (Hwasun). 

While the simulations and forecasts on how adding new 

hourly care facilities would improve the accessibility of child-

care services in these regions will help policymakers in making 

future decisions, it is also important to analyze big data on the 

use of hourly care facilities as well in order to determine how 

extensively resident parents in areas with high degrees of ac-

cessibility are actually using the available hourly care services. 

Such analysis will be essential to determining the correlation 

between the hours at which hourly care facilities are used and 

the accessibility of those facilities.
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3. Clustering Analysis on the Supply-Demand 
Indicators & Characteristics of All Neighborhoods 
Nationwide

Clustering was performed on all eup, myeon, and dong 

neighborhoods using the supply-demand and accessibility in-

dicators of childcare infrastructure based on spatial data. A da-

tabase was set up to this end, drawing upon public information 

available from diverse sources, including the open portal on 

daycares nationwide and the integrated childcare information 

system. The 3,500 or so eup, myeon, and dong neighborhoods 

across Korea were then analyzed using the database. As a re-

sult, these neighborhoods were divided into six clusters, which 

were then compared in terms of childcare service supply and 

demand. 

There were 22 indicators used as variables in this clustering 

analysis, including 14 pertaining to the supply of childcare fa-

cilities (number of all childcare facilities per 100 infants, num-

ber of national/public childcare facilities per 100 infants, avail-

ability rate of all childcare facilities by infant age (zero to two), 

availability rate of national/public childcare facilities by infant 

age (zero to two), admission rates of childcare facilities, etc.) 

and eight pertaining to the demand for childcare facilities (size 

of infant population, proportion of infants in the total pop-

ulation, number of infants by age (zero to two) whose guardians 

receive family childcare allowance, allowance receipt rate, etc.).



Ⅳ. Research Findings 51

All these variables were standardized and their averages ex-

ponentiated before use in analysis. The optimal number of 

clusters found in each analysis was subjected to a principal 

component analysis to find the number of principal compo-

nents with an Eigen value of one or greater. In the end, the 

3,500 or so neighborhoods across Korea were divided into six 

optimized clusters. Table 4-4 shows the findings on the charac-

teristics of these six clusters. Figure 4-5 visualizes the findings 

along with spatial data.
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〔Figure 4-5〕 Clustering Analysis on Eup, Myeon, & Dong Neighborhoods 

Nationwide Based on Supply-Demand Indicators of Childcare 

Service Infrastructure

☞ A  ☞ B  ☞ C ☞ D  ☞ E ☞ F
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Indicator/Variable
A

(1,257)
B

(454)
C

(355)
D

(175)
E

(640)
F

(607)
Total

(3,554)

35.4% 12.8% 10.0% 4.9% 18.0% 17.1% 100%

Supply
-

side 
indicat

ors
(14)

No. of 
childcare 

facilities per 
100 infants

3.4 0.0 3.5 4.8 2.4 3.1 2.8 

No. of 
national/publ
ic childcare 
facilities per 
100 infants

0.0 0.0 1.1 4.3 0.2 0.3 0.4 

Childcare 
facility 

availability 
rate (%): 
Age 0

13.8 0.0 15.5 11.4 11.2 17.0 12.0 

Childcare 
facility 

availability 
rate (%): 
Age 1

67.2 0.0 73.7 61.8 71.3 71.9 59.6 

Childcare 
facility 

availability 
rate (%): 
Age 2

85.8 0.0 93.3 85.7 91.7 93.2 76.7 

National/publ
ic childcare 

facility 
availability 
rate (%): 
Age 0

0.0 0.0 3.4 9.4 1.2 1.0 1.2 

National/publ
ic childcare 

facility 
availability 
rate (%): 
Age 1

0.7 0.0 27.9 60.6 5.5 8.0 8.4 

National/publ
ic childcare 

1.1 0.0 48.9 85.3 10.1 12.5 13.5 

〈Table 4-4> Analysis of the Characteristics of the Six Clusters of Eup, Myeon, 

& Dong Neighborhoods Nationwide Based on the Supply-Demand 

Indicators of Childcare Service Infrastructure 
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Indicator/Variable
A

(1,257)
B

(454)
C

(355)
D

(175)
E

(640)
F

(607)
Total

(3,554)

35.4% 12.8% 10.0% 4.9% 18.0% 17.1% 100%

facility 
availability 
rate (%): 
Age 2

Childcare 
facility 

admission 
rate (%): 
Age 0

69.8 0.0 74.9 27.7 91.1 90.3 65.7 

Childcare 
facility 

admission 
rate (%): 
Age 1

79.8 0.0 83.3 74.7 84.0 84.4 70.1 

Childcare 
facility 

admission 
rate (%): 
Age 2

78.8 0.0 82.3 75.3 81.3 82.9 68.9 

National/publ
ic childcare 

facility 
admission 
rate (%): 
Age 0

0.0 0.0 31.3 26.7 35.9 34.7 16.9 

National/publ
ic childcare 

facility 
admission 
rate (%): 
Age 0

7.0 0.0 78.8 74.6 60.5 77.6 38.4 

National/publ
ic childcare 

facility 
admission 
rate (%): 
Age 0

7.0 0.0 86.8 75.3 71.6 78.5 41.4 

Deman
d-side 
indicat
ors (8)

No. of 
infants

207.
8 

22.1 
162.

3 
35.7 

1,140
.7 

668.
9 

416.
6 

Proportion of 
infant 

population
1.9 1.1 1.8 1.1 3.9 2.5 2.2 
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Indicator/Variable
A

(1,257)
B

(454)
C

(355)
D

(175)
E

(640)
F

(607)
Total

(3,554)

35.4% 12.8% 10.0% 4.9% 18.0% 17.1% 100%

No. of 
infants whose 

guardians 
receive 
family 

childcare 
allowance: 

Age 0

59.3 6.5 46.8 9.8 246.2 
200.

3 
106.

1 

No. of 
infants whose 

guardians 
receive 
family 

childcare 
allowance: 

Age 1

43.0 4.8 33.8 7.9 178.9 
143.

3 
76.8 

No. of 
infants whose 

guardians 
receive 
family 

childcare 
allowance: 

Age 2

16.1 2.1 12.3 3.0 70.5 55.8 29.8 

Proportion of 
infants whose 

guardians 
receive 
family 

childcare 
allowance 
(%): Age 0

83.7 79.5 85.0 79.7 56.0 91.3 79.3 

Proportion of 
infants whose 

guardians 
receive 
family 

childcare 
allowance 

64.0 64.3 63.8 64.9 62.3 63.5 63.7 
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Indicator/Variable
A

(1,257)
B

(454)
C

(355)
D

(175)
E

(640)
F

(607)
Total

(3,554)

35.4% 12.8% 10.0% 4.9% 18.0% 17.1% 100%

(%): Age 1

Proportion of 
infants whose 

guardians 
receive 
family 

childcare 
allowance 
(%): Age 2

25.5 33.1 23.9 24.8 24.7 25.2 26.2 

Note: Of the 3,554 eup, myeon, and dong neighborhoods nationwide, 66 
neighborhoods (1.8 percent) lacking childcare facilities or data supporting 
analysis were omitted. The remaining 3,488 were divided into six clusters.

The comparative analysis of the six clusters can be summar-

ized as follows.

First, as Figure 4-5 shows, Cluster A (indicated in purple) en-

compasses 1,257 neighborhoods in 17 cities and provinces 

across Korea. Cluster A takes up 35.4 percent of all neighbor-

hoods analyzed. These neighborhoods possess relatively smaller 

infant populations (208 per neighborhood or 1.9 percent of the 

total local population on average). Contrary to infant pop-

ulation size, the number of childcare facilities per 100 infants 

amounts to 3.4 while the availability and admission rates of 

childcare facilities for all infant age groups hover above the 

national averages. However, these neighborhoods either lack 

national or public childcare facilities or possess only a few. 

There may not be high demand for public childcare infra-

structure in these neighborhoods, but the shortage will likely 
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serve as a source of inequality. Policymakers therefore need to 

consider the number of infants waiting to enter the existing na-

tional and public childcare facilities in these neighborhoods, 

and make decisions regarding their accessibility accordingly.

Next, Cluster B (indicated in dark green) encompasses 454 

eup, myeon, and dong neighborhoods (12.8 percent of the to-

tal) across Korea. The Cluster-B neighborhoods show the low-

est infant populations (22 per neighborhood or 1.1 percent of 

the total local population on average) and, by extension, the 

least demand for childcare infrastructure. The number of child-

care facilities per 100 infants in these neighborhoods is almost 

zero. These neighborhoods are usually found in counties affili-

ated with metropolitan cities and myeon-type areas in small 

cities or rural towns. These neighborhoods show the least need 

for expansion of the childcare infrastructure.

Cluster C (indicated in pale green) consists of 355 eup, 

myeon, and dong neighborhoods or 10.0 percent of all neigh-

borhoods found in Korea. These neighborhoods, too, show rel-

atively smaller infant populations (162 per neighborhood or 1.8 

percent of the total local population on average), and therefore 

have the third-smallest demand for childcare infrastructure, 

next to Clusters B and D. Yet there are 3.5 childcare facilities 

(1.1 national or public facilities) per 100 infants in these neigh-

borhoods, with availability and admission rates hovering well 

above the national averages. These figures far from indicate 
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oversupply, but Cluster-C neighborhoods are equipped with 

sufficient numbers of childcare facilities overall.

Cluster D (indicated in yellow) accounts for 175 neighbor-

hoods or 4.9 percent of the total. Like Cluster-B, the neighbor-

hoods in this cluster possess little need for childcare infra-

structure, with quite small infant populations (36 per neighbor-

hood or 1.1 percent of the total local population on average). 

Interestingly, however, the areas in this cluster possess by far 

the highest numbers of childcare facilities per 100 infants (4.8) 

and national and public childcare facilities per 100 infants 

(4.3), with the availability and admission rates of these facilities 

on a par with, or hovering above, the national averages. Note 

that, while there are significantly more national and public 

childcare facilities for infants in these neighborhoods, their ad-

mission rates lag behind those of Clusters C, E, and F—all clus-

ters with high demand for childcare services—indicating an 

oversupply of public childcare infrastructure. These neighbor-

hoods are found in counties attached to metropolitan regions 

or in hearts of cities with particularly small infant populations. 

They are mostly found in small cities and rural towns. As na-

tional and public childcare facilities are already over-abundant 

in these neighborhoods, policymakers ought to consider main-

taining or reducing the number in these areas.

Clusters E and F have the greatest need for urgent policy 

intervention. As Figure 4-5 shows, Cluster E (indicated in red) is 
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found in metropolitan and major cities across Korea and con-

sists of 640 eup, myeon, and dong neighborhoods or 18.0 per-

cent of the total. These are neighborhoods with the greatest in-

fant populations (1,141 per neighborhood or 3.9 percent of the 

total local population on average), with the highest demand for 

public childcare infrastructure. The ratio of households with 

infants whose parents receive the family care allowance in 

Cluster E is lower than for other clusters. Nevertheless, the 

number of childcare facilities per 100 infants amounts to 2.4, 

while the number of national and public childcare facilities per 

100 infants is a pale 0.2 in these neighborhoods on average, far 

below the national averages. These facilities also show high ad-

mission rates, indicating that they are almost meeting their 

maximum admission capacities. As the supply of childcare fa-

cilities, including national and public, falls quite short of the 

demand in these neighborhoods, it is important for policy-

makers to review the distribution and accessibility of existing 

childcare facilities as well as the number of people on waiting 

lists, and significantly increase the number of available facili-

ties accordingly without delay.

Finally, Cluster F (indicated in red) encompasses 607 eup, 

myeon, and dong neighborhoods, or 17.1 percent of the total, 

most of which are found in metropolitan and major cities and 

major counties. Cluster F possesses the second-largest infant 

population next to Cluster E (669 per neighborhood or 2.5 per-
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cent of the total local population on average). While the ratio 

of households on family care allowance is greater in Cluster F 

than in Cluster E, Cluster F, too, has higher-than-na-

tional-average demand for childcare facilities. Although the 

number of childcare facilities of all types per 100 infants in this 

cluster is higher than the national average at 3.1, the number 

of national and public childcare facilities remains far below the 

national average, at 0.3. Cluster F, moreover, boasts the highest 

admission rates of the national, public, and other types of 

childcare facilities of all the six clusters compared. Cluster A, 

too, has relatively few national or public childcare facilities, 

but it also does not have as great an infant population as 

Cluster F. Considering the demand and parental preference for 

national and public childcare facilities in this cluster, we can 

conclude that Cluster F, too, is plagued with a supply-demand 

imbalance in public childcare infrastructure. As is the case for 

Cluster E, policymakers thus need to consider the distribution 

and accessibility of existing childcare facilities as well as the 

status of waiting lists in Cluster F, and intervene accordingly.

Policymakers ought to consider these findings of clustering 

analysis in planning the expansion of public childcare infra-

structure nationwide in the future.
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4. Clustering Analysis on Supply-Demand and 
Accessibility Indicators & Characteristics of 
Neighborhoods in Seoul

In this section, the accessibility indicators of childcare infra-

structure are analyzed in addition to the supply and demand 

indicators with respect to the 424 neighborhoods making up 

Seoul. The findings of the analysis are then presented in visu-

ally comprehensible ways to enable policymakers at the metro-

politan and district governments to make better and more in-

formed decisions about national/public and hourly childcare 

facilities in the future.

In this analysis, a total of 30 indicators or variables were 

used, including 14 pertaining to the supply of childcare facili-

ties (number of all childcare facilities per 100 infants, number 

of national/public childcare facilities per 100 infants, avail-

ability rate of all childcare facilities by infant age (zero to two), 

availability rate of national/public childcare facilities by infant 

age (zero to two), admission rates of childcare facilities, etc.) 

and eight pertaining to the demand for childcare facilities (size 

of the infant population, proportion of infants in the total pop-

ulation, number of infants by age (zero to two) whose guardians 

receive family childcare allowance, allowance receipt rate, etc.) 

that were used in the preceding analysis on the six clusters 

nationwide. Furthermore, eight additional indicators of acces-

sibility, combining the types of childcare facilities 
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(national/public vs. hourly), travel time (average amount of 

time to access vs. number of facilities accessible within given 

margins of time), and different modes of transportation 

(passenger vehicles during the morning peak time vs. public 

transit), were used.

Figure 4-6 visualizes the outcome of dividing the 424 neigh-

borhoods in Seoul into six clusters. Table 4-5 lists the findings 

from analysis of the supply, demand, and accessibility of child-

care facilities in each of these clusters. 

〔Figure 4-6〕 Clustering Analysis of Eup, Myeon, and Dong Neighborhoods 

Based on Supply-Demand & Accessibility Indicators of Childcare 

Service Infrastructure in Seoul

 ☞ A   ☞ B   ☞ C   ☞ D   ☞ E   ☞ F
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Indicator/Variable
A

(266)
B

(11)
C

(18)
D

(42)
E

(69)
F

(18)
Total
(424)

62.8% 2.6% 4.2% 9.9% 16.3% 4.2% 100%

Supp
ly-si
de 

indic
ators
(14)

No. of 
childcare 

facilities per 
100 infants

2.8 11.0 2.0 2.9 2.5 2.6 2.9 

No. of 
national/public 

childcare 
facilities per 
100 infants

0.5 2.9 0.0 0.9 0.4 0.4 0.5 

Childcare 
facility 

availability rate 
(%): Age 0

15.5 53.9 11.5 17.6 15.0 16.3 16.5 

Childcare 
facility 

availability rate 
(%): Age 1

66.3 93.4 46.3 73.2 57.6 63.6 65.3 

Childcare 
facility 

availability rate 
(%): Age 2

89.4 95.5 58.6 90.2 81.2 81.4 86.6 

National/public 
childcare 
facility 

availability rate 
(%): Age 0

2.6 11.9 0.0 6.7 2.5 2.1 3.1 

National/public 
childcare 
facility 

availability rate 
(%): Age 1

14.0 46.3 0.0 27.6 10.5 9.7 14.9 

National/public 
childcare 
facility 

availability rate 
(%): Age 2

20.9 58.0 1.0 46.9 16.0 13.5 22.5 

Childcare 
facility 

94.5 69.2 83.9 92.3 95.6 96.0 93.4 

〈Table 4-5〉 Analysis of the Characteristics of the Six Clusters of Eup, Myeon, 

& Dong Neighborhoods in Seoul Based on Supply-Demand and 

Accessibility Indicators of Childcare Service Infrastructure
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Indicator/Variable
A

(266)
B

(11)
C

(18)
D

(42)
E

(69)
F

(18)
Total
(424)

62.8% 2.6% 4.2% 9.9% 16.3% 4.2% 100%

admission rate 
(%): Age 0
Childcare 

facility 
admission rate 

(%): Age 1

86.7 76.6 75.3 87.2 88.8 85.6 86.3 

Childcare 
facility 

admission rate 
(%): Age 2

86.0 79.7 81.0 84.6 85.6 86.0 85.4 

National/public 
childcare 
facility 

admission rate 
(%): Age 0

55.7 28.8 0.0 67.5 65.6 68.9 55.9 

National/public 
childcare 
facility 

admission rate 
(%): Age 1

95.5 50.0 0.0 93.7 96.2 91.6 90.0 

National/public 
childcare 
facility 

admission rate 
(%): Age 2

96.8 56.9 11.1 94.2 97.3 96.4 91.9 

Dem
and-
side 
indic
ators
(8)

No. of infants 477.2 51.3 
402.

6 
316.

7 
862.9 

1356.
6 

547.
2 

Proportion of 
infant 

population
2.2 1.3 2.0 2.0 2.7 3.0 2.2 

No. of infants 
whose 

guardians 
receive family 

childcare 
allowance: Age 

0

147.6 16.7 
123.

5 
88.3 270.3 369.7 

166.
7 

No. of infants 
whose guardians 
receive family 

childcare 
allowance: 

Age 1

103.3 9.3 95.4 63.4 193.9 299.6 
119.

7 
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Indicator/Variable
A

(266)
B

(11)
C

(18)
D

(42)
E

(69)
F

(18)
Total
(424)

62.8% 2.6% 4.2% 9.9% 16.3% 4.2% 100%

No. of infants 
whose 

guardians 
receive family 

childcare 
allowance: 

Age 2

46.3 5.1 55.4 27.8 91.6 137.6 55.1 

Proportion of 
infants whose 

guardians 
receive family 

childcare 
allowance (%): 

Age 0

90.7 76.1 92.4 83.7 92.2 87.3 89.8 

Proportion of 
infants whose 

guardians 
receive family 

childcare 
allowance (%): 

Age 1

65.2 59.9 69.2 60.8 66.5 66.2 65.0 

Proportion of 
infants whose 

guardians 
receive family 

childcare 
allowance (%): 

Age 2

30.1 32.9 41.2 28.2 33.4 29.0 30.9 

Acce
ssibil
ity 

indic
ators
(8)

Travel time (by 
car) to 

national/public 
childcare 

facilities during 
morning peak 

time (min.)

1.64 3.20 3.49 1.85 1.61 1.52 1.77 

Travel time (by 
public transit) 

to 
national/public 

childcare 
facilities (min.)

7.23 7.88 
10.4

3 
6.11 7.04 7.63 7.26 
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Indicator/Variable
A

(266)
B

(11)
C

(18)
D

(42)
E

(69)
F

(18)
Total
(424)

62.8% 2.6% 4.2% 9.9% 16.3% 4.2% 100%

No. of 
national/public 

childcare 
facilities 

accessible by 
car during 

morning peak 
time

77.07 
51.2

3 
81.4

7 
85.7

0 
88.00 65.26 

78.7
2 

No. of 
national/public 

childcare 
facilities 

accessible by 
public transit

8.53 5.16 4.76 9.46 7.77 8.42 8.24 

Travel time (by 
car) to hourly 

childcare 
facilities during 
morning peak 

time (min.)

8.35 7.47 8.15 5.88 8.59 8.40 8.11 

Travel time (by 
public transit) 

to hourly 
childcare 

facilities (min.)

17.28 
13.7

2 
19.1

2 
12.4

3 
18.26 17.95 

16.9
8 

No. of hourly 
childcare 
facilities 

accessible by 
car during 

morning peak 
time

2.97 5.69 3.25 5.29 3.77 2.87 3.41 

No. of hourly 
childcare 
facilities 

accessible by 
public transit

0.38 0.69 0.25 1.20 0.30 0.33 0.45 
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The findings from analysis can be summarized as follows.

As Figure 4-6 shows, Cluster A (indicated in purple) encom-

passes 266 dong-type neighborhoods, or 62.8 percent of the 

total. The size of the infant population in this cluster (477 per 

neighborhood of 2.2 percent of the total local population on 

average) thus approximates the citywide average most closely. 

In the meantime, there are 2.8 childcare facilities of all types 

per 100 infants in these neighborhoods and 0.5 national or 

public childcare facilities per 100 infants. These figures are al-

so similar to citywide averages. The admission rates of national 

and public childcare facilities for infants aged one and two in 

these neighborhoods, however, hover above the national 

averages. The average amounts of time to travel to childcare 

facilities by car and public transit, as well as the number of na-

tional and public facilities that can be accessed within the giv-

en span of time, are close to the citywide averages. The acces-

sibility of hourly childcare facilities falls slightly below the city-

wide average.

Cluster B (indicated in dark green) encompasses 11 

dong-type neighborhoods, or 2.6 percent of all neighborhoods 

in Seoul. Although the cluster shows the least need for child-

care infrastructure, with a small infant population (51 per 

neighborhood or 1.3 percent of the total local population on 

average), it possesses far greater numbers of childcare facilities 

of all types per 100 infants, at 11.0, and of national and public 
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childcare facilities per 100 infants, at 2.9. This cluster, in other 

words, enjoys the most extensive supply of childcare 

infrastructure. Cluster B is another region (in addition to 

Cluster C) with the lowest admission rates for childcare facili-

ties, including national and public. These neighborhoods typi-

cally have relatively greater elderly populations or particularly 

small infant populations. As the supply of public childcare in-

frastructure far outweighs the demand, policymakers ought to 

consider reducing childcare support in these neighborhoods.

Cluster C (indicated in pale green) makes up 18 dong-type 

neighborhoods or 4.2 percent of the total. With a relatively 

small infant population (403 per neighborhood or 2.0 percent 

of the total local population on average) and a relatively high 

ratio of households receiving family care allowance, this clus-

ter, too, has below-average demand for childcare 

infrastructure. However, the number of childcare facilities of 

all types is only 2.0 per 100 infants, while the number of na-

tional or public facilities per 100 infants is close to zero. 

Policymakers therefore ought to consider how best to adjust 

the supply-demand balance in this cluster, which also shows 

the poorest access to national and public facilities and be-

low-average access to hourly care facilities. It may be neces-

sary to increase the number of national/public and hourly care 

facilities here.

Cluster D (indicated in yellow) encompasses 42 dong-type 
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neighborhoods or 9.9 percent of the total. This cluster shows 

the second-smallest demand for childcare infrastructure next 

to Cluster B, with a relatively small infant population (317 per 

neighborhood or 2.0 percent of the total local population on 

average), but offers 2.9 childcare facilities of all types per 100 

infants, which is close to the citywide average, and 0.9 national 

or public childcare facilities per 100 infants, which is higher 

than the citywide average. The supply of childcare facilities by 

age is quite high in this cluster, with national and public facili-

ties almost double the citywide average. However, the childcare 

facilities in this cluster also have high admission rates. 

Policymakers therefore need to consider the number of chil-

dren on waiting lists as well as distribution and accessibility of 

the existing facilities in making decisions regarding the future 

of childcare infrastructure in this cluster. Both national/public 

and hourly care facilities in this cluster are relatively more ac-

cessible than those of other clusters, in terms of average travel 

time and departure point indicators.

The two remaining clusters, E and F, are in need of urgent 

policy intervention based on the empirical findings of this 

study.

Cluster E (indicated in orange) consists of 69 dong-type 

neighborhoods or 16.3 percent of the total. After Cluster F, this 

cluster has the largest infant population (863 per neighborhood 

or 2.7 percent of the total local population on average). While 
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the ratio of households receiving family childcare allowance is 

higher in Cluster E than in Cluster F, both clusters have strong 

demand for childcare infrastructure. Cluster E offers relatively 

fewer childcare facilities—2.5 facilities of all types per 100 in-

fants and 0.4 national or public facilities per 100 infants, both 

slightly below the citywide averages. Cluster E has a lower 

availability rate than Cluster F when it comes to childcare fa-

cilities of all types and a higher availability rate when it comes 

to national and public childcare facilities. However, Cluster E 

has the highest admission rates of all six clusters. Existing fa-

cilities in this cluster are relatively less accessible than in other 

clusters, particularly with respect to hourly care facilities. 

Cluster F (indicated in red) includes 18 dong-type neighbor-

hoods or 4.2 percent of the total. This cluster shows by far the 

strongest demand for childcare infrastructure, yet critically 

lacks national and public childcare facilities, even in compar-

ison to Cluster E. The existing childcare facilities in Cluster F 

are almost at maximum capacity. The few national and public 

childcare facilities, as well as the hourly facilities, in this cluster 

are also less accessible than the citywide average. This cluster 

has the largest infant population (1,357 per neighborhood or 

3.0 percent of the total local population on average) and has a 

significantly lower ratio of households receiving family child-

care allowance. Nevertheless, the cluster offers only 2.6 child-

care facilities of all types per 100 infants and 0.4 national or 
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public childcare facilities per 100 infants, far below citywide 

averages. In the meantime, the admission rates at existing 

childcare facilities are as high as those in Cluster E. 

Policymakers need to address this critical supply-demand im-

balance in the childcare infrastructure of Cluster F, and exert 

particular effort towards increasing the number of national and 

public childcare facilities and improving the accessibility of 

hourly care facilities.





Policy Implications and 

RecommendationsⅤ





We developed databases specifically for this study to analyze 

the accessibility of childcare facilities across Korea using spa-

tial and transportation data. In the process, this study also in-

volved simulations on how the creation of new childcare facili-

ties would affect their accessibility, providing detailed analyses 

on the supply, demand, and accessibility of the existing child-

care infrastructure. Based on these analyses, the authors rec-

ommend the following three policy changes.

(1) Require periodic assessments of the balance of supply and demand for childcare 

infrastructure by law (every three or five years).

  • Periodic assessment may be needed for other areas of social services and infra-

structure beyond childcare.

(2) Establish and implement, at the metropolitan/provincial and local government lev-

els, plans for expanding childcare infrastructure on the basis of analysis of spatial 

and accessibility data.

  • Develop checklists, including requirements regarding accessibility, for use in devel-

oping and evaluating policy plans for expansion of childcare infrastructure.

(3) Create and put into action policies in a data-driven and scientific manner as the fol-

lowing steps, through development and use of comprehensive databases to support 

policymaking.

  • (Step1) Collect data and establish databases. 

    ☞ (Step2) Integrate the data and databases. 

    ☞ (Step3) Analyze data and evaluate. 

    ☞ (Step4) Forecast changes and ripple effects through simulations. 

    ☞ (Step5) Identify policy priorities based on clustering and comparative analysis. 

    ☞ (Step6) Summarize and visualize information and analyses to facilitate policy 

decisions. 

    ☞ (Step7) Make policy decisions.

Policy Implications and 
Recommendations

<<
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This study links together the big data on transportation and 

spatial data concerning childcare facilities that were in oper-

ation in Seoul and Jeollanam-do as of April 2016. It also in-

volved analyzing the distribution of these facilities using in-

dicators of accessibility. On the basis of this analysis, the au-

thors assessed how expansion of the national and public child-

care infrastructure in the two regions had improved accessi-

bility of childcare services since 2012. Furthermore, this study 

identified the optimal and most accessible locations at which 

hourly care facilities should be installed, and simulated how the 

creation of new facilities at these locations would affect the ac-

cessibility of childcare services in general.

Based on extensive databases combining information on 

transportation (including local road and public transportation 

networks), the locations of individual facilities and so forth, 

this study involved applying diverse accessibility indicators to 

analyze how the supply and demand for childcare infra-

structure should be re-balanced in consideration of accessi-

bility requirements. We also estimate the demand for childcare 

services by measuring infant population sizes and the pro-

portion of households receiving family childcare allowances. 

Having analyzed these data, the authors of this study suggest 

that mandatory evaluations of the supply-demand balance of 

childcare infrastructure be conducted periodically, every 3~5 

years, taking into account the number of children on waiting 
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lists to enter national and public facilities, the patterns of use 

of customized and all-day classes, and the locations of house-

holds and individual childcare facilities. Such empiri-

cally-based assessments should become part of the govern-

ment’s master plans on raising birth rates and improving child-

care in the intermediate and long term, and support optimal 

expansion of the national/public and hourly care 

infrastructure. The progress and outcomes under these policies 

should be assessed on a regular basis.

Policymakers should also consider conducting similar man-

datory assessments regarding the supply-demand balances of 

diverse social services, including those facilities that local gov-

ernments manage with subsidies from the national treasury.

Policymakers at the metropolitan/provincial or local govern-

ment level should also plan, implement, and evaluate the ex-

pansion of childcare infrastructure on the basis of spatial and 

accessibility data. They should develop checklists with which 

they can evaluate the accessibility of childcare facilities under 

their expansion plans.

Although municipal and district governments have so far 

sought to expand the supply of childcare services on the basis 

of local infant and toddler population sizes and the supply and 

admission rates of existing childcare facilities, an increasing 

number of initiatives are in process to increase the number of 

national/public and hourly care facilities at the level of eup, 
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myeon, and dong neighborhoods based on actual demand and 

accessibility concerns. This study analyzes the state of child-

care infrastructure in Seoul and Jeollanam-do, taking into ac-

count differences in the two regions’ transportation environ-

ments and performance under recent plans on expanding pub-

lic childcare infrastructure. The MOHW should attempt similar 

analyses concerning all regions in Korea in future policy 

research. Metropolitan/provincial and local governments, too, 

can attempt similar in-depth analyses within their respective 

jurisdictions.

Metropolitan/provincial and local government policymakers 

can also use models similar to the ones offered in this study to 

simulate the most accessible locations of new national or pub-

lic facilities and determine areas for prioritization. The govern-

ment of the district of Seongdong-gu in Seoul, for example, can 

analyze, evaluate, and simulate the accessibility of na-

tional/public and hourly care facilities before setting out to ex-

pand the actual local childcare infrastructure.

Finally, this study proposes the development and use of a 

policymaking support system, consisting of databases support-

ing data-driven and scientific policymaking. To perform analy-

sis of the distribution of childcare infrastructure in terms of ac-

cessibility, this study involved setting up a number of databases 

and carried out clustering analysis and simulations. The proc-

ess included collecting data and developing databases, merging 
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and integrating this data, analyzing and evaluating it, forecast-

ing changes and ripple effects through simulations, determin-

ing policy priorities based on clustering and comparative anal-

ysis, and visualizing the findings of analysis to support 

policymaking. In other words, rather than collecting and ana-

lyzing random data, the authors of this study carefully chose 

data according to the models and databases they established in 

order to provide actual help for policymaking. By systemati-

cally applying data-based analysis and machine learning meth-

ods to diverse areas of policymaking, policymakers can effec-

tively make use of big data and find data-driven policy 

solutions. Such a policymaking support system, designed to 

support diverse simulations and provide and visualize in-

formation necessary for effective policies, should be used in all 

areas of policymaking over and beyond childcare.
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