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Table 1. Reorganised pattern of urban shrinkage considering East Asian context.

Where Pattern
When How
USA Since the mid-20th e Deindustrialisation - Factory relocation
century - Unemployment
Europe Western e (Market-led) suburbanisation - Urban sprawl
- Residential segregation
e Demographic change - Decrease in population
Eastern Since the 1990s e Political change (post-socialist) - Drop in birth rate
- Out-migration
- Housing vacancy
East Asia  Japan Since the e (Inavery short period) change of industrial - Factory relocation
early 1990s structure - Unemployment
e (State-led) construction of new towns® and new - Relocation of public institutions
built-up areas® - Spatial disparity between inner-city areas® and
new built-up areas
Korea Since the e Initial poor development - Deterioration of substandard residential
late 1990s areas
e Demographic transition - Rapid aging
- Low fertility
China Since the 2010s e Coexistence of the rapid and massive - Decline of resource-based cities

industrialisation and the slowdown of economic
growth
e Uneven regional development

e Development of new towns as a form of
suburbanisation (planned and driven by the
state)

e Demographic transition

(monotonous industrial structure)

Out-migration of rural workers from inland
cities to megacities

Oversupply of real estate

Ghost cities

Aging

Notes: *New towns’ are small and medium cities with high-rise apartment complexes outside the metropolis planned by government intervention, and in most cases have

spatial connection with the metropolitan area in Korea.

“New built-up areas’ are residential areas, smaller than new towns, primarily developed through ‘housing site development projects’ in Korea, which have been built as

apartment complexes adjacent to inner-city areas.

“In this study, ‘inner-city areas’ include not only the downtown area but also old built-up areas which are widely located between the downtown and new built-up areas.
Source: Rewritten by the author with reference to Cunningham-Sabot et al. (2013), GroBmann et al. (2013), He et al. (2017), Lee et al. (2016), Martinez-Fernandez et al.

(2016), Oswalt (2005), and Yang and Dunford (2018).
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Figure |. A theoretical framework for explaining five paths associated with an increase in the number of
vacant houses in shrinking cities.
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Carbon Map Basic Info
1. Current/expected benefits of introducing Carbon Spatial Map

¢ Policy support

Based on the carbon spatial map, it is possible to identify the status of greenhouse gas reduction in
the region and establish and evaluate carbon—reducing urban plans. It can be used to designate
carbon emission concentration areas in cities, support spatial planning, and build a carbon—neutral
urban spatial structure. In particular, in Korea, the "Carbon Neutrality Basic Act" has been enacted,
making it mandatory for local governments to establish and implement carbon neutral basic plans,
which will provide policy support.

e Service model for carbon economy

The carbon spatial map can be equipped with various algorithms such as analysis, prediction, and
simulation functions, as well as current status and basic statistics on carbon emissions and
absorption. This can be expanded to develop various services based on the map, supporting the
introduction of a carbon economy.

e (itizen education and participation

Expanding the use of the Carbon Spatial Map to the general public can have the effect of increasing
interest and participation in carbon neutralization. Based on the map, the effectiveness of education,
solidarity, and participation for carbon neutrality implementation can be visualized.

2. exactly does the aims to support cities to meet their climate goals and reduce GHG emissions?
e Support for urban planning

In South Korea, the Guidelines for the Planning of Urban and County General Plans, revised in
December, 2021, require local governments to present specific measures to achieve carbon
neutrality in their general plans.The Carbon Spatial Map shows carbon emissions, absorption, and the
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combined results on a map and provides statistics by spatial unit. Through this, the current status of
emissions and absorption can be mapped and it can be utilized for spatial planning. In addition, the
statistics related to the carbon emissions and absorption at the grid or administrative district level
can be used as a preliminary investigation for the urban planning.

e Priotization of budget and policy

Under the limited budgets of central and local governments to achieve carbon neutrality, the carbon
spatial map can be used to identify priorities that require carbon neutrality policies. The carbon map
is currently built on a 100—meter grid, but will be upgraded to a 10—meter grid in the future. This
will enable the identification of not only high—carbon areas/districts, but also single buildings at a
more detailed level. By designating areas that need prioritized policy application and management,
we can prioritize budgetary investments and monitor the achievement of quantitative emission goals.
e Monitoring the effectiveness of measures

Based on the carbon spatial map, we can measure the effectiveness of different mitigation
measures. Until now, we have been tracking emissions/absorptions on an aggregate basis, but we
do not know the effect at the global level. By utilizing carbon spatial maps, we can develop a
methodology to estimate the spatially—specific effects of mitigation measures.

¢ Simulation of carbon emission

The carbon spatial map can simulate changes in carbon emissions due to various aspects of urban
planning (function—intensive spatial structure, compact cities, density adjustment around commercial
areas, development of station areas) and land use change. Quantitatively estimate changes in travel
demand due to land use changes and statistically analyze the spatial distribution of carbon
emissions.

3. Information if municipalities in South Korea already received any goals/tasks to reduce emissions,
and if yes, which once.

In South Korea, most local government GHG reduction targets mirror the national target. Therefore,
many local governments are aiming for a 40% reduction from 2018 levels by 2030, which is the
national GHG reduction target. The Carbon Neutrality Act, which serves as the model law for carbon
neutrality in Korea, requires the government, metropolitan cities, and local cities to establish carbon
neutrality plans. Accordingly, the first government—level 'Carbon Neutrality General Plan' was
published in March 2023. Currently, metropolitan cities and local cities are preparing to establish
carbon neutrality plans sequentially in line with the government's announcement. They are expected
to be released in 2024 or 2025, depending on the size of the city. The NDC of metropolitan and
local cities follows the government's goals.

4. who are relevant stakeholders/actors that support the goal?

Close cooperation between the central government and local governments is needed, along with a
clear distribution of roles. For example, the closure of coal—fired power plants is a issue of central
government, while the remodeling of old buildings is the responsibility of local governments. As
there are limited policy instruments available to local governments for carbon neutrality, some of
which overlap or conflict, it is necessary to allocate roles to different stakeholders/actors, including
central and local governments, depending on the target and scope of carbon neutrality.

e Ministries

The central government provides overall direction by identifying the current status of local
government’s carbon neutrality levels and evaluating alternatives. It also leads the overall cooperation
by eliminating redundancies in local government reduction efforts.

e Local Government

Local governments shall play a role in reducing greenhouse gas emissions from agriculture, livestock,
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transportation, buildings, and waste by sector in their areas and establish a carbon neutrality plan.
e Private sector

Companies involved in spatial information will help update and build the carbon spatial map
database, and urban planning and engineering companies will use the open system modules for
planning.

e C(Citizen

Ordinary citizens can use public information to check local carbon emission levels and participate in
the city's carbon neutralization.

5. what are the expected results/outcome of the project in seven years?

Expected Outcome

Applications

Model of calculating carbon
emission and absortion by
spatial unit

Identify national or municipal carbon emissions and sinks
Used for community diagnosis of carbon sinks and carbon
uptake by local governments, and planning for maintenance
and expansion of carbon sinks

Carbon neutrality level
diagnostic indicator based on | ®
carbon spatial map

Identification of the level of carbon neutrality at the national
or municipal level

Utilizing carbon neutrality level diagnostic indicators in urban
planning and carbon neutral city planning

Carbon emission simulation
model for urban spatial
structure change
(algorithm, SW)

Utilized for planning carbon—neutral cities through urban
spatial structure change scenarios and empirical results
Utilized for simulation of carbon neutrality in the pre— and
post—development stages of development projects
Utilization of simulation technology in urban planning and
carbon neutral city planning

Monitoring framework of local | ®
government’s carbon neutrality

Continuous monitoring of carbon neutrality level considering
plan and action

Designate more than 5 pilot cities for demonstration of the

Demonstration system
» Apply the outcome/results from the project into the
demonstration cities
e Policy Suggestions
Policy/Regulation/Act e Enactment/Amendment of related Act, regulation and
guideline
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