
Sustainable Energy Planning Towards 
Low Carbon City : The Case of Seoul

2013.  12. 5 

□ International Symposium on “Realizing Low Carbon Cities in NE Asia”

WoonSoo Kim
woonkim@si.re.kr



The image part with relationship ID rId4 was not found in the file.

The image part with relationship ID rId6 was not found in the file.

The image part with relationship ID rId7 was not found in the file.

The image part with  
relationship ID rId8  
was not found in the 
file.

The image part with relationship  
ID rId10 was not found in the  
file.

The image part with relationship ID rId11 was not found in the file.

The image part with relationship ID rId16 was not found in the file.

The image part with relationship ID rId18 was not found in the file.

The image part with relationship ID rId21 was  
not found in the file.

The image part with relationship ID rId23 was not found in the file.
The image part with relationship  
ID rId24 was not found in the  
file.

The image part with relationship ID rId29 was not found in the file.

The image part with  
relationship ID rId30 was  
not found in the file.

The image part with relationship ID rId32 was  
not found in the file.

The image part with relationship ID rId34 was not found in the file.

The image part with relationship ID rId36 was not found in the file.

The image part with relationship ID rId38 was not found in the file.

The image part with relationship ID rId40 was not found in the file.

The image part with relationship ID rId51  
was not found in the file.

The image part with relationship ID rId52  
was not found in the file.



1. Ways to the Low Carbon City

2. Conditions of LCC Development

3. Sustainable Energy Planning in Seoul

4. Steps to Sustainable Energy Planning

5. Concluding Remarks

Contents



Cover 1.2% of Earth’s surface
Host 50% of the population
Contribute 75% of energy 
consumption & CO2 emissions

100 largest cities 
produce 30% of global 
GDP …

1 Megacity like Seoul is larger than every one of the
150 smallest UN member states

Source : Maryke(2013), “Global Climate change and Challenges for metropolises”

Cities ….

Integrating climate priorities
Into urban policy-making
process

synergies between 
climate & urban policy

application of 
cost-effective actions

urban policies leading to 
global Climate & 

Green growth agenda

major contributors 
& vulnerable to impacts

predominant consumer
of energy

Global is Local,
Local is Global
(Think Globally, Act Locally)

 Why cities are heading for the Low Carbon City?

Source : OECD(2010), “Cities and Climate Change”

① Ways to the Low Carbon City
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The Power of Local Action : “Cities are central in tackling
climate change. They are proving grounds for our efforts in
ensuring a low carbon future that benefits people and the
planet”.
- UN Climate Change Conference in Warsaw (COP19/CMP9) from UN Secretary General Ban Ki-Moon

 Local action moves the world
Low Carbon City : “Low-carbon, low-emission or even carbon-
neutral cities, are signposts to sustainability and global climate
change mitigation”. from ICLEI Global/Low-carbon City

building

transportation

recycling
Water circulation

Green
Life StyleGreen space

Sustainable
development

energy• preparing ‘Low Carbon Green Growth Plan in 2030’

• new movements until 2014 by focusing on combinations of ‘energy 
saving and efficiency’ with clean fuel supply

 Transition to Climate Positive City in Seoul

 Advantages of sustainable energy action planning

Sustainable
energy
Action

planning

New
partnerships

Improvements 
in local air quality

Financial 
Saving

Local economic 
development

New jobs

① Ways to the Low Carbon City
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 Increase of Average Temp.(℃) is faster
than global warming by triple times

 Global Warming + UHI effects

 Remarkable Increase of Lower Temp.

Trend of Average Temp.(℃)

 Urban Climate Change (Temp.)
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② Conditions of LCC Development

• Days of Winter are shorted by 27days(1920s vs. 1990s)

• Days of both Spring and Summer are extended 

 Urban Climate Change (Seasonal Period)

JAN MAR JUN SEP DEC

Winter Spring Summer Autumn Winter

Winter Spring Summer Autumn Winter

1920s

1990s

Winter Spring Summer Autumn Winter 2000s

※ Assumption : Daily Average Temp.(℃) in Winter<5℃, Summer>20℃
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KoreaKorea

SeoulSeoul

BuildingBuilding

37,54237,542

8,6648,664

TotalTotal

205,863205,863

15,49615,496

TransportationTransportation

36,87536,875

4,6314,631

IndustryIndustry

126,886126,886

1,1971,197

Public ·
Others
Public ·
Others

4,5604,560

1,0041,004

(unit : thousand toe)

Building
18%

Transportation
18%

Industry
62%

Public · Others 2%

Transportation
30%

Industry
8%

Building
56%

Public · Others 6%

< Korea > < Seoul >

 Energy Consumption By Sector (2011)

② Conditions of LCC Development
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 Trend of CO2 Emissions(Seoul)
19901990 19951995 20002000 20052005

TotalTotal 44,98344,983 49,65549,655 48,33648,336

EnergyEnergy

1,5181,518 1,5351,535 1,5261,526 1,4141,414

2,2892,289 2,5812,581 995995 1,4911,491

8,8148,814 11,31611,316 11,67911,679 10,67310,673

21,84221,842
6,1656,165 8,4938,493 8,3068,306

10,06210,062 5,3325,332 4,5384,538

405405 284284 309309 382382

917917 2,8382,838 905905 1414

1212 5959 100100 118118

8585 714714 1,2291,229

Direct 
Emission

Direct 
Emission

38,53338,533 38,42338,423 32,34632,346 29,71929,719

49,46749,467

150150

20102010

1,4921,492

386386

10,18510,185

7,0167,016

4,4644,464

169169

122122

1,5411,541

26,10326,103

49,75149,751

258258

20112011

1,3791,379

349349

9,7779,777

6,8036,803

9393

117117

1,5461,546

49,00849,008

Direct Emission TotalDirect Emission Total

Energy IndustriesEnergy Industries

Manufacturing IndustriesManufacturing Industries

TransportationTransportation

ResidentialResidential

CommercialCommercial

PublicPublic

Agriculture & fisheryAgriculture & fishery

Fugitive EmissionFugitive Emission

Industrial ProcessIndustrial Process

Fuel
Combustion

Fuel
Combustion

electricityelectricity

Heat energyHeat energy

Agriculture, Land UseAgriculture, Land Use -733-733 122122 -61-61 7373 -658-658 9999

Indirect Emission TotalIndirect Emission Total

WasteWaste

Indirect 
Emission
Indirect 

Emission

26,05126,051

4,3594,359

WasteWaste 3,4703,470 3,3773,377 2,3542,354 1,4811,481 1,2351,235 1,2711,271

6,2326,232 9,5289,528 13,22613,226 17,30417,304 21,61021,610 20,97620,976

218218 125125 348348 263263 377377 414414

1,5781,578 2,4162,416 2,1802,180 1,6611,661 1,5681,568

6,4506,450 11,23211,232 15,99015,990 19,74819,748 23,64823,648 22,95822,958

(unit : thousand ton CO2)
 Trend of CO2 Emissions(Korea, Seoul)

0.0%

5.0%

10.0%

15.0%

20.0%

1990 1995 2000 2005 2006 2007 2008 2009 2010

15.2%

11.1%
9.4% 8.7% 8.5% 8.6% 8.3% 8.1% 7.4%

KoreaKorea

SeoulSeoul

(unit : MT of CO2)

19901990

296.1296.1

45.045.0

19951995

445.9445.9

49.749.7

20002000

512.0512.0

48.348.3

20052005

568.8568.8

49.549.5

20062006

575.4575.4

49.049.0

20072007

590.3590.3

50.550.5

CO2  Emission  Ratio  of   Seoul

20082008

604.1604.1

50.450.4

20092009

609.1609.1

49.149.1

20102010

668.8668.8

49.849.8

② Conditions of LCC Development
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 Declaration of Low Carbon & Green Growth
1St. Declaration

2007.4.2.
1St. Declaration

2007.4.2.

• 2020 yr. Energy Saving 15% (Ref. 2000 yr.)
GHG Emission Reduction 25% (Ref. 1990 yr.)
Renewable Energy Use 10%

Low Carbon Green 
Growth Paradigm

Low Carbon Green Growth Plan
2009. 7.2

Low Carbon Green Growth Plan
2009. 7.2

• 2030 yr. Energy Saving 20% 
GHG Emission Reduction 40%
Renewable Energy Use 20%

③ Sustainable Energy Planning in Seoul
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 New Movement to Energy Saving & Production

Energy Saving 
& Production 

eq. to 1 Nuclear 
Power Plant

Strength of Energy 
Sufficiency

Secure of Safe and 
Sustainable Energy

Reduction of CO2

Low Ratio of Electricity
Power(2.8%)

(Sharp increasing of 
Electricity Demand)

Fukushima Disaster Case
(Spread of Safety Problem)

Global Warming Climate 
Change

(Intensified Urban Climate 
Change)

③ Sustainable Energy Planning in Seoul

via energy saving & recirculation of resources
World-leading Climate & Environment 

Capital City, Seoul

Climate & Environment Governance

Energy Saving 
& Production 

eq. to 1 Nuclear 
Power Plant

Top-runner in 
resources 
recycling 

Healthy & 
comfortable Living 

Environment

Promotion of Green 
Industry & Creation 

of Green Jobs

• Goal: Energy Savings of 2Mtoe by 2014

• Production of Renewable Energy : 0.3Mtoe
• Energy Efficiency : 0.8Mtoe 
• Citizen Participation : 0.9Mtoe by 2014
• Capacity Building

<10/24>



 New Movement to Energy Saving & Production

1
Production of 

Renewable 
Energy

2
Energy 

Efficiency

• Solar-light power generation ≥ 5,000 units(~2014)
- Rooftop of public building and school
- FIT subsidy & Financial loan to private buildings (Apt., Commercial Buildings)

• Hydrogen fuel cell Power generation
• Production of sewage heat energy for district heating
• Use of waste heat from incineration, power generation from 

neighboring local governments

• Energy-efficient Building
- BRP 10 thousands detached houses(~2014)
- BRP 1,221 large-scale buildings(~2014)

• Low Carbon green campus : 30 units(~2014)
• Lighting Energy Efficiency

- LED lighting to public facilities : Underground Subway & Shopping area
- LED lighting subsidy to private sector

• Energy-efficient Transportation
- Introduction of Car-Sharing

③ Sustainable Energy Planning in Seoul

3
Citizen 

Participation

4
Capacity 
Building

• Citizen’s Campaign for Energy Savings eq. to One nuclear power Plant generation
• Public Promotion and education for tailored energy savings

- School education
- Training green leaders(Students and Housewives)

• Establishment of “Seoul Energy Complex Information Center” for energy demand 
management

• Fund-Raising & Operation for Energy Savings eq. to One nuclear power Plant generation 
• Application of more stringent RPS
• Enforcing “energy-diagnosis” to private sector(Building with 2,000 TOE/year to 

1,000TOE/year)
• Upgrading total building energy use management
• Recommendation of guidelines to standardized building energy use 
• Pilot model of school, community, subway station to save energy eq. to One nuclear power 

Plant generation 

<11/24>



 Local Government’s Initiatives ?_common Questions

1. What is the major source of GHG emissions in your city?

2. What is the projected growth of total GHG emissions by sector
and modes of energy consumption?

3. How sensitive is the urban climate change issue in your city and
what are the implementing strategies in major source of energy
consumption?

4. Currently implemented and planned measures to reduce emissions
from sources. Priorities and future strategies

5. What are positive trends or good practice examples in your city?

④ Steps to Sustainable Energy Planning
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 Inventory is the first step in energy planning
• Sustainable energy policy supporting system is referred by inventories.
• Requirements: Energy Census Survey

Energy Inventory

Heat Island
Mitigation

Heat Island
Mitigation Improvement

Air Condition
Improvement
Air Condition

Production
Renewable 

energy

Production
Renewable 

energy

Energy
Saving
Energy
Saving

Reduction
greenhouse

Gas

Reduction
greenhouse

Gas

Sustainable 
Energy policy

• Primary Energy Production
• Primary Energy Consumption by Source
• Primary Energy Consumption
• Final Energy Consumption
• Final Energy Consumption by Sector
• Coal Consumption
• Petroleum Products Consumption by Sector

:

④ Steps to Sustainable Energy Planning
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 E2 Management _combinations of instruments

 Planning instruments that include measures on urban land use and 
infrastructure changes, 
• e.g. Reduction of travel distances and increased use of public transport

 Regulatory instruments that include norms, rules or standards to 
influence behavior of individuals and corporate entities
• e.g. defining allowable levels of emissions, quality of fuel

 Economic instruments, such as taxes, fees, and markets

 Informational instruments that can increase the public awareness of 
alternative modes
•e.g. changing of peoples’ travel behavior, encouraging the use of public 
transport, minimizing the length and frequency of trips and improving 
driver behavior

 Technological instruments that can reduce the emissions from 
motorized transport
•e.g. provision of cleaner fuels and improving vehicle efficiency.

④ Steps to Sustainable Energy Planning
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④ Steps to Sustainable Energy Planning

Instruments for 
Energy Planning
Instruments for 
Energy Planning

Planning instruments 

Regulatory instruments

Economic & informational
instruments

Technological instruments

Eco-friendly Energy 
Town Development

50% energy reduction & 65%
carbon emission reduction annually

<Hydrogen fuel cells  in Magok>

Energy-saving
house

Eco-friendly
building

Hydrogen fuel cell  
power plant

Waste heating

Reducing GHGs

Building Retrofit Projects 
at existing building

Energy Efficiency
for New Building

Reduce energy loss and
increase energy efficiency by
energy-use condition audits

Strongly encourage to follow
green architecture standard
from design stage

Photovoltaic System

<Seoul City hall>

Seoul-type Solar Map

Eco-mileage project

Citizen’s voluntary 
energy(electricity, gas, water) 
saving action program

Citizen can use to learn 
about the potential for solar 
on their buildings and across 
the city, thereby providing 
practical information and 
steps for installing solar

<http://ecomileage.seoul.go.kr>

ㅇㅇ

Eco mileage

incentive

Energy saving
reinvestGreen

lifestyle
Energy saving

<http://solarmap.seoul.go.kr>

Infrastructure(hydrogen 
station, charging points, etc) 

for Green Cars

Provision of eco-friendly
green cars for reducing both
air pollutants and GHGs

<Sangamdong Hydrogen station >

<15/24>



 E2 Management in Transportation Sector _key principles

“Avoid – Shift – Improve” approach

 Avoid (i.e., avoid travel or avoid travel by motorized modes)

 Shift (i.e., shift to more environmentally friendly modes

 Improve (i.e., vehicle technology improvements, fuel technology 
improvements, including alternative fuels) 

<16/24>
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Monitoring 
& Reporting
Monitoring 

& Reporting

ImplementationImplementation

Action PlanningAction Planning Target SettingTarget Setting

AssessmentAssessment

Getting StartedGetting Started

\

Political Commitment
Process

Baseline(BEI)
Benchmark

Champion
TargetPlan Action 

Political Commitment

Implement Action
Measures Implemented

Achievement
Monitor & Evaluate
Report

Energy Saving
Energy efficiency
Renewable energy
Sectoral Activities

Financing Concepts
Public-Private Partnership

Vision and Strategy
LegislationLocal leaders, Municipal Staff

Local stakeholders

④ Steps to Sustainable Energy Planning

1

2

34

5

6

 Toolbox of Methodologies Climate and Energy
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 GHGs Reducing Calculation Tool
GHGs•Energy

Inventory

Reduction Project
classification system

Reduction
Action plan

Reduction effect
Assessment

• GHGs Emission Inventories with BAU Forecasts
• Energy statistics

• Low carbon Green Growth master plan
• Energy Saving & Production eq. to 1 Nuclear Power Plant

• Yearly calculation of GHGs & Energy reduction
• Reduction ration to Target year(%)

Inventorysector Reduction Project

Total 
Reduction

Management

Sectoral
Reduction

Management

Quantitative
criteria

Qualitative
Criteria

NO Yes

Seoul GHGs•Energy
Assement Tool

Seoul  GHGs·Energy
Reduction Target achievement

④ Steps to Sustainable Energy Planning
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Energy Production SectorEnergy Production Sector

Fluorescent light Electricity Consumption 66 W

LED light Electricity Consumption 40 W

Lighting time time/day

Lightingday day

ElectricityTon of Oil Equivalent 0.000086 TOE

ElectricityCO2 Emission factor 0.443 Kg/kWh

ElectricityCO2 Emission factor 5.15 tCO2/TOE

1. Sunlight generation(Solar PV)

Unit 
Requirement

Unit 
Requirement

Energy savingEnergy saving

GHGs ReductionGHGs Reduction

0.28 0.28 

1.471.47

PlanPlan Projects/MeasuresProjects/Measures 2,5502,550

TOE/kW

tCO2/kW

kW

EffectsEffects
Energy savingEnergy saving

GHGs ReductionGHGs Reduction

725.85725.85
3,748.53,748.5

TOE

tCO2

Generating Day 365 day

Generating Time 24 time

Generating efficiency 15.4 %

Electricity Ton of Oil Equivalent 0.000211 TOE

Electricity CO2 Emission factor 0.443 Kg/kWh

Electricity CO2 Emission factor 5.15 tCO2/TOE

Energy Efficiency Sector
12. LED light supply

1)  Public sector

Unit 
Requirement

Unit 
Requirement

Energy savingEnergy saving

GHGs ReductionGHGs Reduction

0.0100.010

0.0540.054

PlanPlan Projects/MeasuresProjects/Measures 10,00010,000

TOE/unit

tCO2/unit

unit

EffectsEffects
Energy savingEnergy saving

GHGs ReductionGHGs Reduction

104.98104.98
540.8540.8

TOE

tCO2

 GHGs Reducing Calculation Sheet

④ Steps to Sustainable Energy Planning
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 Virtuous Circle Design for Energy Management
• Incomplete Process for Energy Management.

- Step 4 is sufficient ? 
- What’s next step ?
- Where are we going to ?

“More Solid, Substantial 
Energy Plan To Be Guaranteed”

Milestone
1

Milestone
2

Milestone
3

Milestone
4

Milestone
5

Energy Analysis:  
Baseline 
Inventory & 
Forecast

Develop & 
Adopt 
Local 
Action 
Plan

Implement 
the Local 
Action Plan

Monitor Progress 
& Report Results

Set the 
Energy Plan 
Target

• Establishment of Monitoring System

• Performance Measurement 

⑤ Concluding Remarks
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 Adoption of Integrated Management System
• Elements of sustainable energy planning: energy, air pollution, CO2, etc.
• Multi-sectoral/lateral approach is more efficient for co-benefit

Green
Park

Green
Park

Air
Pollution

Air
Pollution

EnvironmentEnvironmentTransportationTransportation

EnergyEnergy

Urban
Plan

Urban
Plan

NGONGO

DistrictDistrict

CityCity

NationNation

CO2CO2

Urban
Climate
Urban

Climate Multi-sectoral
Integration

Co-benefit 
Integration

(+ Institution 
Integration)

Multi-lateral 
Integration

⑤ Concluding Remarks
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•Academic Groups
•The Press
•Household
•Commerce
•Business
•Religion Groups

 Governance is the best policy in energy planning
• Low carbon society is expected through participation & collaboration.
• Requirements: enforcement and incentives

•KNREA, KIPIA 
Institute etc.

•Academic Groups
•NGOs

Citizen Group
(Planning Committee)

Production
steering committee

Energy Saving
steering committee

District
(Head office)

City of Seoul
(Headquarter) Implementation &Assessment

Support

•ESCO
•LED Institute etc.
•Academic Groups
•NGOs

Energy efficiency
steering committee

Energy Saving eq. to 1 Nuclear Power PlantEnergy Saving eq. to 1 Nuclear Power Plant

Climate & Environment
Headquarter

•Energy Management Cooperation
•Korea Electricity Power Cooperation
•Power Producers

•Seoul Metropolitan Office of Education

•Regional Organization Women’s 
association, etc.

•Grass-roots Organization, etc.

<Schematic Diagram of Citizen Governance System>

⑤ Concluding Remarks
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 Energy Welfare for Better Low Carbon Society
• Sustainable energy planning be considered efficiency and equity.
• Requirements : elimination of possible blind spot for poor class

• Low-Income Groups
• A person of merit
• Social facility

energy welfare

Program to Improve Energy Efficiency
for Low-Income Families

Program to Improve Energy Efficiency
for Low-Income Families

Program to Provide Emergency Support
for Heating Fuel in Winter

Program to Provide Emergency Support
for Heating Fuel in Winter

Program to Support Payment of 
Defaulted Power Bills for families whose 

Power Service is Suspended

Program to Support Payment of 
Defaulted Power Bills for families whose 

Power Service is Suspended

⑤ Concluding Remarks
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Clean 
Air

woonkim@si.re.kr


