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Abstract: Cities play a critical role in addressing climate change, and urban master plans, as guiding
frameworks for subordinate plans, must effectively incorporate carbon neutrality strategies. This study
developed evaluation indicators for assessing such strategies in urban master plans and applied them
to domestic cities, employing a hierarchical decision-making approach to determine indicator weights.
Results show that cities such as Uijeongbu, Osan, and Yangju scored highly by establishing detailed
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energy conservation and efficiency targets, improving industrial technology and production systems,

and formulating support plans for vulnerable populations. In contrast, Hwaseong, Guri, and Paju

scored lower due to insufficient energy targets, industrial technology improvements, and local

renewable energy development plans. While the “Greenhouse Gas Emission Status and Causes”

indicator received high marks for its robust weighting and systematic data collection, indicators for

inter-agency cooperation and vulnerable group support were notably underdeveloped. This study

suggests that clarifying urban master plan formulation guidelines and mandating key directives can

significantly enhance their contribution to achieving the government’s carbon neutrality goals.

Keywords: Carbon Neutrality, Climate Change, Urban Master Plan
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Table 1. Comparison of the Linkages between Indicators and the Urban Master Planning Guideline

Plan Component Indicators

Key Elements of Urban and County Master Planning Guidelines

Population change and impact

Identify current population composition and trends <Chapter 4,
Section 1>

Land development and impact

Analyze current land use and predict future land use based on land
suitability assessment <Chapter 4, Section 4>

An inventory of existing

Factual Basis resources and energy usage

Identify energy demand and supply status <Chapter 4, Section 7>

Impacts and vulnerability of
climate change

Establish plans considering disaster vulnerability analysis to respond
to increased risks from urban environmental changes <Chapter 4,
Section 7>

Recognition of greenhouse gas
emission

Assess GHG emissions and reductions by investigating the 9 NDC
sectors closely linked to urban master plans <Chapter 4, Section 3>
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Table 1. Continued

Plan Component

Indicators

Key Elements of Urban and County Master Planning Guidelines

Carbon emission reduction target

Set GHG reduction targets based on yearly and sectoral analysis of
GHG emissions and absorption <Chapter 4, Section 2>

Promotion of compact or
multi-center urban forms

Establish urban spatial structures favorable for achieving GHG
reduction goals <Chapter 4, Section 3>

Goals and Objectives - -
Energy conservation and Consider energy demand and the share of renewable energy supply
efficiency <Chapter 4, Section 7>
Support of climate change Explore measures to reduce disaster vulnerability <Chapter 1,
vulnerable group Section 2>
.. TS Ensure public participation throughout the urban master plannin,
Citizen participation initiatives PubLC participatio ughoutthe u P €
process <Chapter 5, Section 2>
Coordination with other Consider opinions of related cities, local councils, and administrative
Governance S . . .
institutions agencies during plan development <Chapter 5, Section 2>
Policy measures for climate Propose urban planning measures to respond to climate change-
change disasters related disasters <Chapter 4, Section 3>
Expansion of parks and Propose plans to expand and preserve carbon sinks within urban areas
green areas <Chapter 4, Section 7>
Improvement of park and "
prov P Composition of green space & network (Jeon et al., 2014)
green networks
Protection and restoration of | Plan to restore and protect ecosystems and green spaces to support
urban and forest ecosystems | carbon neutrality <Chapter 4, Section 9>
Spatial and Develop strategies and implementation tools to expand green

Transportation Plans

Green infrastructure system /
Low impact development

infrastructure in old city areas <Chapter 4, Section 6>
Develop strategies to reduce impervious surfaces and control non
point source pollution in development areas <Chapter4, Section7>

Mixed-use development

Establish urban spatial structures that minimize fossil fuel use and
promote renewable energy <Chapter 4, Sections 3 & 7>

Green transportation system

Establish a transportation system for achieving carbon neutrality
<Chapter 4, Section 7>

Energy Management
Strategies

Improvement of industrial
technology and production
system for carbon reduction

Introduce GHG mitigation measures when adopting fossil fuel-based
infrastructure, and improve energy efficiency through industrial
system transition <Chapter 4, Section 7>

Facilitation of local renewable
sources

Establish measures and infrastructure to promote supply and use of
renewable energy <Chapter 3, Section 2; Chapter 4, Section 7>

Funding and incentives for energy
efficiency and conservation

Establish the institutional support program like education, promote
and incentive (Oh et al., 2013)

Establishment of cap and trade
system / carbon tax / carbon point
system

Carbon Point System <Ministry of Environment Notification No.
2024-30>, Emissions Trading Scheme <Article 46, Enforcement
Decree of the Framework Act on Low Carbon, Green Growth>,
etc. — systems implemented by the Korean government

Zero waste/high recycling
strategy

Develop strategies to reduce pollutant emissions and minimize waste
incineration and landfill <Chapter 4, Section 7>

Building codes for energy
efficiency

Develop strategies and implementation tools for green remodeling
and green buildings; present GHG reduction measures through energy
efficiency and renewable energy in housing <Chapter 4, Section 6>

Implementation and
Monitoring

Continuous monitoring,
evaluation and update

Establish a monitoring and evaluation system for policy
implementation <Chapter 4, Section 12>

Financial/budget plan based
on investment priority

Set revenue principles, funding methods, and investment priorities
based on estimated financial needs <Chapter 4, Section 12>

Public participation program

Promote participation and education to encourage public engagement
<Chapter 5, Section 2>
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Table 2. AHP analysis result

Plan Component Indicators Weight Rank
By Item | Overall
Population change and impact 0.01953 5 24
) Land development and impact 0.02293 4 22
Fac(tge;lsli)a SIS An inventory of existing resources and energy usage 0.03404 2 14
Impacts and vulnerability of climate change 0.03354 3 16
Recognition of greenhouse gas emission 0.05507 1 4
Carbon emission reduction target 0.06539 1 2
Gogls gnd Promotion of compact or multi-center urban forms 0.03905 3 11
Objectives - -
(0.221) Energy conservation and efficiency 0.05447 2 5
Support of climate change vulnerable group 0.03074 4 18
Citizen participation initiatives 0.01953 3 24
G(z\(;e(l)‘ggl)lce Coordination with other institutions 0.01953 2 24
Policy measures for climate change disasters 0.02463 1 21
Expansion of parks and green areas 0.03465 4 13
Spatial and Improvement of park and green networks 0.02794 5 20
Transportation Protection and restoration of urban and forest ecosystems 0.04266 3
Plans Green infrastructure system / Low impact development 0.04336 2
(0.168) Mixed-use development 0.01632 6 27
Green transportation system 0.04746 1 7
Improvement of industrial technology and production system for carbon reduction | 0.06789 1 1
Energy Facilitation of local renewable sources 0.06018 2 3
Management Funding and incentives for energy efficiency and conservation 0.03404 5 14
Strategies Establishment of cap and trade system / carbon tax / carbon point system 0.03655 4 12
(0.212) Zero waste/high recycling strategy 0.02894 6 19
Building codes for energy efficiency 0.04766 3 6
Implementation Continuous monitoring, evaluation and update 0.04085 1 10
and Monitoring Financial/budget plan based on investment priority 0.03344 2 17
(0.146) Public participation program 0.01961 3 23
0L 27 2 7% ol Yool Aoz bt
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Evaluation Results of Urban Master Plans by City
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Figure 1. Evaluation Results of Urban Master Plans by City
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Table 3. Evaluation Results by Indicator

Plan Component Indicators Average Rank
Population change and impact 0.039 18
Land development and impact 0.046 15
Factual Basis An inventory of existing resources and energy usage 0.037 20
Impacts and vulnerability of climate change 0.067 7
Recognition of greenhouse gas emission 0.110 2
Carbon emission reduction target 0.120 1
o Promotion of compact or multi-center urban forms 0.059 11
Goals and Objectives - -
Energy conservation and efficiency 0.045 16
Support of climate change vulnerable group 0.023 25
Citizen participation initiatives 0.039 19
Governance Coordination with other institutions 0.008 27
Policy measures for climate change disasters 0.049 13
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Table 3. Continued

Plan Component Indicators Average Rank
Expansion of parks and green areas 0.061 10
Improvement of park and green networks 0.053 12
Spatial and Protection and restoration of urban and forest ecosystems 0.075 6
Transportation Plans Green infrastructure system / Low impact development 0.047 14
Mixed-use development 0.015 26
Green transportation system 0.095 3
Improvement of industrial technology and production system for carbon reduction | 0.090 4
Facilitation of local renewable sources 0.085 5
Energy Management Funding and incentives for energy efficiency and conservation 0.034 22
Strategies Establishment of cap and trade system / carbon tax / carbon point system 0.033 23
Zero waste/high recycling strategy 0.041 17
Building codes for energy efficiency 0.064 9
) Continuous monitoring, evaluation and update 0.031 24
lmp fg;ﬁfgﬁg and Financial/budget plan based on investment priority 0.067 8
Public participation program 0.034 21
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