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Abstract This study was done to develop indicators for cities that can be used in the long term and in
a sustainable manner. Activation indicators were developed to improve the resilience in the downtown
area of Seo-gu, Incheon. Preliminary indicators were derived from prior studies on similar indicators of
resilience for urban regeneration, and an expert opinion survey was conducted to analyze the suitability
and importance of the indicators. Activation indicators were established for improving urban resilience
in six areas: population stability, social inclusion, industrial diversity, local productivity, environmental
sustainability, and social-based convenience. From 60 preliminary indicators, 42 indicators were selected
through the expert opinion surveys for securing an economically active population, establishing a living
infrastructure, improving the settlement environment, and upgrading industry to reflect the
characteristics of the West, including industrial complexes. It was found that diversification is necessary.
Further study is still necessary to improve the objectivity of the indicators and calculate a resilience
index. The significance of this study is that it looks at quantitative indicators, complements other studies
on regional decline diagnosis, and presents realistic alternatives suitable for domestic situations based

on the concept of resilience.
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Table 1. Components of urban resilience

Spec. Definition
Reflective systems are accepting of the inherent and ever-increasing uncertainty and change in today’s world. They
Reflective have mechanisms to continuously evolve, and will modify standards or norms based on emerging evidence, rather than
seeking permanent solutions based on the status quo.
Robust Robust systems include well-conceived, constructed and managed physical assets, so that they can withstand the
impacts of hazard events without significant damage or loss of function.
Redundancy refers to spare capacity purposely created within systems so that they can accommodate disruption,
Redundant extreme pressures or surges in demand. It includes diversity: the presence of multiple ways to achieve a given need
or fulfil a particular function.
Flexible Flexibility implies that systems can change, evolve and adapt in response to changing circumstances. This may favour
decentralised and modular approaches to infrastructure or ecosystem management.
Resourcefulness implies that people and institutions are able to rapidly find different ways to achieve their goals or
Resourceful K X
meet their needs during a shock or when under stress.
Inclusive Inclusion emphasises the need for broad consultation and engagement of communities, including the most vulnerable
groups.
Intecrated Integration and alignment between city systems promotes consistency in decision-making and ensures that all
8 investments are mutually supportive to a common outcome.
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Table 2. Existing indicators under the law and
guideline

Compo-

Detailed indicators
nent

(DAging Index, (2)Net mobility rate, (3)Population
Popul- |change rate, (4)Average years of education, (5)Ratio of
ation |elderly households living alone, (6)Basic life recipient,

/ (7)Boys and girls household, (8)The number of elderly
Society |population, (9)Old age support, (10)Tenant household
ratio, (11)Economically active population ratio

()Number of workers, (2)Number of workers per
business, (3)Ratio of manufacturing workers, (4)Ratio
of high-level industrial workers, (5)Number of
Indu- |employees by  major  industry,  (6)Financial
stry |independence, (7)Local tax amount, (8)Land price

/ change rate(commercial), (9)Land price change
Eco- |rate(residential), (10)Medical insurance premium,
nomy |(11)Ratio of wholesale and retail workers, (12)Total
number of businesses, (13)Total number of businesses
increase or decrease, (14)Total number of employees
increase or decrease

Physics [(1)Old housing ratio, (2)New housing ratio, (3)Small

/ housing ratio, (4)Empty house rate, (5)Vacancy rate,
Envir- |Real estate announced prices, (6)Old building ratio,
onment |(7)Road contact ratio, (8)Undersized parcels
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Fig. 1. Indicator development framework
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Table 3. Correlation between the indicator system for improving regional resilience and similar indicators of

policies and prior studies

Component Definition(Goal) al bl c| d| e] f
Population °Securing economically active population through changing population structure
s X . . i o O 0 O ©
stability Strengthening the economic capacity of the local population
°Social stability, increased equity and inclusion
Social °Improve quality of life such as education, welfare, and health
. . . o L . o . | @ @ @ O @ O
inclusion °Inducement of comprehensive participation of administrative organizations and residents
associations
Industrial *Advancement of existing industrial structure
o . . . T ] ) o] 0| @
diversity °Inducing higher industrialization through convergence of knowledge services
Local *Creating jobs through building Life-SOC

productivity

°Improve productivity through regional-based economic circulation structure

Environmental
sustainability

°Improvement of settlement foundation through improvement of old environment
*Eco-friendly space creation and energy reduction measures

Social-based

convenience

*Improve access to life infrastructure and eliminate blind spots
< Efficient supply through technological improvement of public service

Remark @ a. [13,(111 / b. 2] / c. 8] / d. B / e. [5]1 / f. [9] / @ : Very similar / © : Somewhat similar
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Table 4. Organization of expert groups

Component Configuration

Gender male 22 / 78.5%

female 06 / 21.5%

Career 1-10year 04 / 14.3%

10-20year 24 / 85.7%

Degree Master's or less 04 / 14.3%

(Ability) Ph.D or Professiona Engineer 24/ 85.7%
University 11 / 39.3%

Affiliation Research Institute 07 / 25.0%
Activity group 10 / 35.7%

Development 15 / 53.5%

Specialty Policy 04 / 14.3%
Society/Culture 05 / 17.9%

et cetera 04 / 14.3%
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Table 5. Preliminary old down-town activation indicators and results of expert opinion survey

Classifica . L Including previous research Criteria for selecting | Expert
tion Detailed indicators SLCT. a b lcdj f g h | | |A ‘B C D lE IF | opinion
Economically active population ratio O |[O]O] O] O OO e e e® e 6.11
Aging rate O |O Ol O] O] O @) © © @ |© ‘. ® 5.00
Population change rate O |OlO|O]O[0O] OO0 O © A @ @ ‘. A 5.29
Popula- Net mobility rate O [O]0[0 O o n o o @ jo | 450
St;;ﬁty Ratio of basic living recipients [OXNC) O O[Ol OlOlO oo @ e @ e 4.68
4.67) Living alone ratio x 1O O Ol O oo @0 @ o 4.18
Boys and girls household equipment rate X O O O © © @ A @ A 3.61
Poverty rate x ©) OlCo @ Ian A In A ] 411
Population stabilization degree O © ‘. A A A © K57
5 crime rates @) O [e]]e) Co @ @ © A A 4.96
Establishing a multi-cultural society O @) O A © ‘@ A A 1@ 4.86
Social Hospital bed @) O O O e coer e A 4.21
inelusi Average years of education x | Ol O] O O O Or © @ @ A |A 4.14
1n(c4u7591;m Community participation rate O O OlO[Ce @ A © A |© 5.11
’ Number of social groups O Oar A @A @ © 4.89
Efforts to vitalize the social economy O © © A A A A 5.00
Social inclusion O © @ A A A @ 518
Total number of businesses O OO (O]} o |n @ o @ o 5.46
Ratio of manufacturing workers o 10O Ol O Ol O © |© ‘. © ‘. L 5.25
Industrial Ratio of Wholesale and retail workers O 10O OO0 OO Ahlelolea 4.93
diversity Ratio pf food and lodging workers O Ol OO O Ahlelole|a 4.61
G.14) Ratio of high-level industrial workers O 1O O[O O] O] O] O (] ‘. o e e 5.89
' Efforts to collect factories O O NN 5.04
Patent registration number O O o lolern e 4.64
Industrial diversity O o @ |ananln o 529
Employees change rate [l ®) Ol O] O] O] O O Oe o ‘. o e A 5.57
Entrepreneurship rate O @) O © |© ‘A A m L 5.43
Local tax amount O OO0 e oo e n 4.89
Local Medical insurance premium [OXC) O [G]}C) NN 4.29
Vacancy rate [l ®) [e]e) A © © A @ |© 5.07
prt')c%uc- Real estate announced prices O O Ol O © © @ A © A 4.46
(Zvétsy) Commercial area activation degree O O © © A AA @ 5.07
Tenant household ratio x | OO [G]}C) OO A @ © A |© 3.86
Land price change rate(commercial) x |O [e]]e) © © @ A © A 4.79
Land price change rate(residential) x 1O O O O © © ®@ |© © A 4.39
Local productivity O © @ A A A O p54
Old building ratio O |O Ol O ® o @ |n @ © 5.43
Old housing ratio x 1O O[Ol 1O O[Ol lele @l @fo] 532
Empty house rate O O Ol O O © o ‘@ A ‘. © 5.21
New housing ratio [OXC) OO0 OO Ao @l @ o 5.04
. Dangerous areas for aging X O A © A A @ © 4.96
Environ- Hazardous areas X O [e]]e) A © A AN @ 4.64
mer}?al_ Pleasant space comfort O O A © A A A O 5.68
S:Ztliltn Residential environment satisfaction O O O @ A IA A © 5.93
(5'1037 Neighborhood park construction area O O O e oo e e 5.25
Green environment satisfaction O O @ A IA A © 5.50
Efforts to utilize renewable energy X @) A © A A A O 4.61
Waste collected and recycled regularly X O Ol Ia A A A A A 4.39
Ambient fine dust level X O @A A e e 432
Environmental sustainability @) o @ |analn o B8
Ratio of public space to urban space area O O ® © © |A ‘. © 5.46
Number of sports facilities O O Alolelrlele 5.29
. Number of care and medical facilities O O Ao ler @ o 5.39
SbO:;:(I; Village parking rate @) Ol O © © |© A ‘. ® 5.54
° o Education and learning facilities O A © @ A @ |© 5.29
i?:;se City gas supply rate X O © © © A @ A 4.18
(5.16) Water and sewage supply rate X O O O e A @ A 4.21
Traffic environment satisfaction O Oa @ A IA A © 5.50
Public transport transportation share O O O A © A A @A 5.25
Social-based convenience O o @ rlnnlo 5.46
% Including previous research(a to j) : a. [17] / b. [12] / c. [13] / d. [14] / e. [15) / £. (11 / g [16) / h. [2] / i. [8] / j. [9]
% Criteria for selecting indicators(A to E) : A Representativeness / B Directional / C Simplicity of measurement / D Theoretical basis

/ E Acquisition possibility / F Regional Characteristics / @ high / © middle / A low
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Table 6. Final result of old down-town activation indicators for improving urban resilience
" Division X
Cla§51f1 Detailed indicators QuantiQualit Formula Measuring
cation ; . method
tative ative
1.1 Economically active population ratio v 15~65 years old population + Population KOSIS
[1] 1.2 Aging rate v Population over 65 + Population KOSIS
Popula- | 1.3 Population change rate v (base yr - comparative yr) + comparative yr KOSIS
tion 1.4 Net mobility rate v (moving in - moving out) + Population KOSIS
stability | 1.5 Ratio of basic living recipients v Population in question + Population KOSIS
1.6 Population stabilization degree v Scale by resident survey Survey
2.1 5 crime rates 4 Number of crime / Population POLICE
2.2 Establishing a multi-cultural society v Scale by resident survey Survey
[2] 2.3 Quality of life satisfaction(New) v Scale by resident survey Survey
Social | 2.4 Community participation rate v Scale by resident survey Survey
inclusion | 2.5 Number of social group members v Number of members + Population Survey
2.6 Efforts to vitalize the social economy v Scale by resident survey Survey
2.7 Social inclusion v Scale by resident survey Survey
3.1 Total number of businesses v (base yr - comparative yr) + comparative yr KOSIS
3.2 Ratio of manufacturing workers v Workers in question + All workers KOSIS
[3] 3.3 Ratio of wholesale and retail workers v Workers in question + All workers KOSIS
Industrial | 3.4 Ratio of food and lodging workers v Workers in question + All workers KOSIS
diversity | 3.5 Ratio of high-level industrial workers v Workers in question + All workers KOSIS
3.6 Efforts to collect factories v Scale by resident survey Survey
3.7 Industrial diversity v Scale by resident survey Survey
4.1 Employees change rate v (base yr - comparative yr) + comparative yr KOSIS
4 4.2 Entrepreneurship rate v Under 5yr company + All company KOSIS
4.3 Medical insurance premium v Average medical insurance premium NHISS
Local . - -
4.4 Vacancy rate v Empty store + All store Dist.Office
produc- 4.5 Real estate announced prices v Average real estate announced prices KAB
tivity - — -
4.6 Commercial area activation degree v Scale by resident survey Survey
4.7 Local productivity v Scale by resident survey Survey
5.1 Old building ratio v More than 20yr + All building KOSIS
[5] 5.2 Empty house rate v Empty house + All building Dist.Office
Environ- | 5.3 New housing ratio v Less than 10yr + All building KOSIS
mental | 5.4 Residential environment satisfaction v Scale by resident survey Survey
sustain- | 5.5 Neighborhood park construction area v Total park area + Total area Survey
ability | 5.6 Green environment satisfaction v Scale by resident survey Survey
5.7 Environmental sustainability v Scale by resident survey Survey
6.1 Number of sports facilities v Total number + Population Dist.Office
6l 6.2 Number of care and medical facilities v Total number + Population Dist.Office
Social- 6.3 Village parking rate v Total number + Population Dist.Office
6.4 Education and learning facilities v Total number + Population Dist.Office
based — - - i
conve- 6.5 Living SOC satisfaction v Scale by resident survey Survey
nience 6.6 Traffic environment satisfaction v Scale by resident survey Survey
6.7 Pleasant space comfort 4 Scale by resident survey Survey
6.8 Social-based convenience v Scale by resident survey Survey
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