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Seoul is a city of superb natural beauty where mountains and rivers coexist in harmony, a base of life where a 
long history and cultural heritage lives and breathes, and the heart of a country spreading throughout the world. 

Here we have fought the ordeals of history wisely, created the Miracle on the Han River, hosted the Olympic 
games—a tradition that contributes to the concord of humanity—and achieved democratization. 

However, today’s Seoul suffers from diverse urban problems due to rapid and excessive population growth. 
At the same time, quantitative growth-oriented economic activities and social trend towards a more 
expedient lifestyle has destroyed our ecosystem living environment, eventually leading to an ever-decreasing 
quality of life.

Against this backdrop, and given our pride in being beautiful and warmhearted citizens of this fine city, we 
are committed to taking responsibility for future generations of citizens by safeguarding our brilliant cultural 
heritage as well as conserving and creating an environment in harmony with nature.

Reaffirming that these long-term commitments stem from the ideal that an environmentally sound and 
sustainable Seoul is a wise consideration for the future of the global community, we hereby state the basic 
directions of our action as follows:  

1  We set as our highest priority the increase in the quality of citizens’ lives and the securing of a 
pleasant living environment. 

2 We lead proactive measures to prevent or deter the generation of environmental problems.
3  We consider the environment paramount in further development and management of the city, and 

continue to ensure that citizens participate in the process of planning and implementing urban 
development and management. 

4  We, in accordance with the polluter pays principle, strive to encourage eco-friendly production and 
consumption activities and establish a society of recirculation.

5  We boldly pursue cooperative and collaborative efforts at home and abroad to address 
environmental issues.
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In response to climate change, the most critical issue of the century, the city of Seoul is committed to  
transforming itself as a global climate and environment capital and driving various policies to make Seoul a 
healthy, pleasant and sustainable environment.

The capital city of Korea, Seoul is surrounded by Mt. Bugaksan, Naksan, Namsan, and Inwangsan inside 
of its 4 Great Gates as well as Mt. Bukhansan, Gwanaksan, Yongmasan and Deokyangsan outside of the 
Gates while Han River runs through the city, providing water in abundance. Such features make Seoul a 
city with an excellent environment. Understanding the tremendous value of the environment, the Seoul 
Metropolitan Government is committed to carrying out policies to ensure that humans harmoniously 
coexist with the beautiful nature while developing a safe and healthy city. Furthermore, Seoul is devoted to 
hear the voices of its citizens and encourage great public participation in the process of policy design and 
implementation. 

To this end, Seoul has been carrying out a multitude of energy policies to create a healthy and safe city 
for the future generation. Specifically, Seoul is making every endeavor to improve air quality, eliminate 
malodor and noise, encourage less consumption, and to expand resource circulation in the city. At the 
same time, much efforts and resources have been channeled to create parks in the city, making it a perfect 
place walks with families. Furthermore, Seoul’s integrated urban environment policies for energy, waste, 
construction and transportation has helped the city effectively respond to climate change, reduce greenhouse 
gas emissions and enhance energy efficiency. Meanwhile, Seoul remains willing to share its exemplary 
policies, experiences and knowhow with other municipalities or cities around the world. 

Citizens have also played an important role in the transformation of the city. Through public participation, 
the city was able to reduce energy consumption by 2 million TOE, the amount generated by one nuclear 
power plant. Also, thanks to the widespread public appreciation of sharing and recycling instead of 
ownership, a secondhand market is held every Sunday in Gwanghwamun area, right at the heart of Seoul.

As such, it is the cooperation between the city government and citizens that leads to meaningful changes. 
Together, we create a culture of environmental-conscious consumption. Together, we create a dynamic city 
where recycling and energy efficiency contribute to vitalizing industries. The joint efforts help make Seoul a 
leading environment city where 10 million Seoulites and all the visitors can truly enjoy.

This booklet includes the past, the present and the future of Seoul’s environmental policies. Even against 
many great odds in the process, we remained committed to our cause, collecting the wisdom of our citizens 
and experts to make Seoul a livable city. 

Although I cannot explain all of the policies in the space allowed, I do believe that sharing our experiences 
will serve as a dynamic push for other cities to follow the footsteps of Seoul. Thank you.

Mayor of Seoul  Park, Won-soon

Seoul wishes to share the footsteps 
of our path

Preface

‘Green Seoul’, Brand for Seoul’s Environment Policy

•����The�green�tree�exemplifies�Seoul’s�streets�filled�with�
trees.
•����The�oval-shaped�circles�similar�to�dandelion�spores�

symbolize Seoul’s commitment to spreading the 
values of  ‘Green Seoul’s to the world. 



Seoul’s 

Exemplary 

Environment 

Policies

011010

The History of Seoul’s Environmental Policies

Establishing an Environmental Protection Plan
With a goal of creating a green Seoul where nature and humans co-exist, the city is enforcing an 
environmental protection plan to make a sustainable and eco-friendly city. In 1996, Seoul established its first 
Seoul Metropolitan Environmental Protection Plan that lasted until 2005. In February 2006, the capital city of 
Korea formulated its second Environmental Protection Plan by commissioning an academic service contract 
on post-2005 plan to the Korean Studies Information Service System (KISS). 

The Results of the First Environmental Protection Plan
Under the 1st Environmental Protection Plan that was implemented from 1996 to 2005 Seoul achieved 
many meaningful outcomes. First of all, the city the fine dust concentration to 58 ㎍/㎥, drastically improved 
the water quality of streams and laid the foundation for soil environment preservation. Furthermore, Seoul 
upgraded waste treatment infrastructure and increased the capacity to recycle resources while securing green 
space and turning inner city area into parks. 

Seoul also devoted its energy to create an environment-conscious urban structure, as evidenced by the 
Cheonggyecheon restoration project and the creation of central bus lanes. To complement the efforts, the 
city government also introduced the Environmental Impact Assessment and the Ecological Map. In addition, 
Seoul expanded its scope to the greater metropolitan area when it comes to air pollution and public transport. 
Meanwhile, committed to engage as many citizens as possible, Seoul established the Citizens Commission for 
Green Seoul. Equally important, Seoul launched projects for global environmental protection and international 
cooperation by seeking management systems recognized by international standards. For instance, Seoul follows 
the certification of Environment Management System (ISO 14001) established by the technical committee of 
International Standardization Organization (ISO).

Characteristics of The Second Environmental Protection Plan
Under the 2nd Environmental Protection Plan, the vision for 2015 is creating Green Seoul where nature and 

Seoul’s
Environment 
Status

Major Projects and Index 

Core Strategy Projects
Index

Item 2015

Trustworthy Bio-
resources

•�Conduct�targeted�car�emissions�control
•�Enact�indoor�air�quality�maintenance�ordinance

Fine dust (μg/m³) 38 (Tokyo, 40)

•�Build�network�for�tap�water�supply�system
•�Introduce�advanced�purification�system

Revenue Water Rate(%) 91

•�Secure�instream�flow
•�Develop�conditions�for�aquatic�plants’�habitats

Jungnangcheon BOD 
(ppm)

6 (based on law, 10)

Pleasant Living 
Space

•�Establish�resource�recovery�base
•�Clean�roads�with�water�and�expand��cleaning�zones

Heat recovery rate
25

(Achieve common use)

•��Introduce�underground�water�advanced�purification�facilities�by�
phase
•�Improve�pipelines�and�facilities�to�reduce�rain�water�outflow

BOD(ppm)
BOD of effluent water 
in Jungnang Sewage 

Treatment Center

10
(based on improved 

effluent water)

•�Maintain�response�system�against�hazardous�chemical�materials
•�Enhance�management�of�livestock�wastewater�discharging�stores

Incidence rate(%) 0

Environment Full 
of Life

•�Manage�designated�Ecological�and�Scenery�Conservation�Area
•�Link�disconnected�green�belts
•�Continue�developing��natural�type�streams

Ecological and Landscape 
Conservation area(%)

0.83
(2020, 1%

Seoul Plan 2020)

•�Enhance�follow-up�management�of�buildings’�landscape
•�Create�parks�within�5minute�distance�of�residential�area
•�Enhance�biodiversity�of�green�zones�in�parks

Area of planned park per 
person

16.91
(2020, 17.81% Seoul 

Plan)

Conservation 
and 
Maintenance of 
Healthy Land

•��Conduct�survey�on�soil�pollution�and�install�responsible�
organization
•�Purify�and�then�utilize�polluted�soil
•�Enhance�regulation�on�impermeable�pavement�by�regions

Impermeable soil area(%) 43

•��Conduct�continuous�development�and�recovery�of�abandoned�
wells
•�Designate�groundwater�conservation�area
•�Effectively�utilize�naturally�released�underground�water

Naturally-released 
underground water 

utilization

103
(Utilize all released 
groundwater from 
subway stations)

Leading 
Participation in 
Conservation 
Efforts

•�Promote�green�purchase�by�companies
•�Implement�CCP�5�phase�strategies�of�ICLEI
•�Operate�integrated�eco-friendly�car�program

Green purchase 
compared to 

procurement cost(%)

10
(2015, National 

Environment Plan)

•�Establish�mid�and�long�term�energy�basic�plan
•��Lay�foundation�for�renewable�energy�adoption�and��its�utilization

Renewable energy/
Primary energy(%)

5.0
(2011, Renewable 
Energy Basic Plan)

Environmental 
Administration 
in Preparation of  
the Future

•�Conduct�precautionary�environmental�policies
•�Secure�consistency�for�Seoul�Plan�and�Environment�Plan

Environmental budget 
compared to total 

budget(%)

12.6~13.5
(2006~2015)

•�Secure�time�for�project�initiation�and�required�materials
•�Secure�and�monitor�cooperation�system
•�Draw�the�future�of�new�Seoul�
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humans co-exist. Specific goals include creating a pleasant living space, recovering nature’s strength, and 
enhancing conservation cooperation. The underlying principles are maximizing effects of preventive measures, 
improving efficiency through integration, increasing responsibilities of polluters and beneficiaries, inducing 
voluntary participation instead of regulations, and enhancing efficacy and transparency through citizen 
participation. The core strategies are supplying reliable bio-resources, creating pleasant living space, building 
an environment full of life, conserving and managing healthy land, leading the participation in environmental 
conservation efforts, and conducting environmental administration to prepare for the future.

Environmental Conditions in Seoul 

Geographical Features 
Located in the middle of the Korean peninsula, Seoul is a basin surrounded by 26 mountains including Mt. 
Namsan,�Bukhansan,�Gwanaksan,�Dobongsan,�Umyeonsan�and�Bulamsan.�The�Han�river�flows�from�east�to�
west of the city whose proper comprises of 605km2.
The�metropolitan�area�including�the�Seoul�proper�is�mainly�influenced�by�continental�climate�from�Siberia�

and China as well as oceanic climate from Southwest Pacific. Having a combination of temperate and polar 
climates, Seoul features four distinct seasons, and temperature differences between the seasons are extreme. 
Highly�topographically�influenced,�the�cold�winter�days�tend�to�come�in�three-day�cycles�in�Seoul.�

Climatic Features 
According to data gathered from 1981 to 2010 from the Seoul Meteorological Observatory (located in Songwol-
dong, Jongno-gu), Seoul’s average temperature is 12.5℃, humidity 64.4%, precipitation 1,450.5mm, wind velocity 
2.3m/s and cloud cover 4.9. 

The average temperature of Seoul for the past 100 years stands at 11.6℃, record high 16.6℃ and record low 
7.3℃. The average temperature is showing a clear upward trend from 10.6℃ (1908-1917) to 13.0℃ (1998-2007), 
which is a 2.4℃ increase in the past 100 years.

The city’s yearly record high also went up from 16.0℃ (1908-1917) to 17.4℃ (1998-2007). In other words, 0.11℃ 
was increased every year during the past century. At the same time, the yearly record low also went up from 
5.9℃ (1908-1917) to 9.2℃ (1998-2008), which is a 3.3℃ increase. Diurnal temperature variation went down by 
1.9℃, from 10.1℃ (1908-1817) to 8.2℃ (1998-2007). 

For the past century, Seoul saw an increase in all its indicators including yearly record high, record low and 
average temperature, of which the record low in winter showed the greatest uptake. On the other hand, the rise 
in record high was clear in spring and winter whereas only a very minimal change was witness in summer and 
fall.�The�findings�suggest�that�record�low�influences�the�change�in�average�temperature�than�record�high�does.��

The figures also suggest that the global warming is affecting the country and that Korea’s winter has 
gradually shortened while spring and summer days are increasing. According to Change in Korea’s Climate in 
the Past Century and Future Forecast published by Meteorological Research Institute, the Korean peninsula is 
expected to undergo changes caused by serious global warming. It also predicts Seoul’s average temperature 
in 2020 to be 0.5℃ higher than today. It also forecasts that global warming happening faster than expected 
and that agriculture, fishery, water resources, energy system, residential environment, national industry and 
public health will be left vulnerable to the climate change. 

Socio-Economic Indicators 
As of 2013, there are 10.388 million people living in Seoul, 3.637 households and 3.547 housings, with a 
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housing supply ratio of 97.5%. 1.275 households live in single-unit or separated houses, 1.578 households 
in apartments, 1.43 million in row houses, 526,000 in multiple-unit housings and 24,000 in spaces in non-
residential buildings. The city’s population is expected to rise to 10 million by 2014, 10.05 million by 2015, 10.14 
million by 2020 and 10.20 million by 2030. 

The Korea Development Institute forecasts Seoul’s potential growth rate to be 3.6% from 2011 to 2020, 2.7% 
from 2021 to 2030, 1.9% from 2031 to 2040 and 1.4% from 2041 to 2050. Based on the growth rates, by 2021 
Seoul’s GDP is expected to reach KRW 224.5 trillion while GDP per capita is expected to be KRW 23,884,000. As 
economic status is positively related to environmental level and citizen engagement, Seoul can expect to see 
a growing public interest environment. 

History of Environmental Administrative Organization

History of Environmental Authority
To respond to the changing environmental situations and meet the growing demands, Seoul’s administrative 
organization has gone through reshuffles, mostly focused on environmental management, cleaning 
waterworks and drainage system. Accordingly, an office dedicated to dealing with environmental pollution 
issues was first set up in 1968. A division of its kind was first established in 1973 and was named Environment 
Division after the foundation of Environment Bureau. 

With the beginning of popular election in local government in 1995, environment became one of the most 
important policies along with transportation and public safety. The growing interest gave rise to the launch 
of the Office of Environment Management on January 15, 1996. As a result, the authority became equipped 
to govern all issues pertaining to environmental pollution, cleaning and parks while pursuing a more 
comprehensive and systematic approach to implementing environmental policies.

Parks and greenery projects were transferred to Green Seoul Bureau which was founded on January 15, 
2005. Subsequently, Clean Seoul Headquarters was set up on July 22, 2006, charged with improving air quality. 
During the 4th local government, Environment Bureau was reorganized and renamed to Clean Environment 
Headquarters in January 2008, which was again changed to Climate and Environment Bureau in January 2012. 

The total number of employees in the environment sector of the SMG is 6,051 with 238 working in Climate 
and Environment Bureau, 602 in Green Seoul Bureau, 365 in Office Water Management Policy Bureau of Urban 
Safety, 1,983 in the Office of Waterworks, 235 in Hangang Project Headquarters, and 2,628 in autonomous 
districts. In total, they account for 15% of the total employees working for Seoul Metropolitan Government.

Climate & Environment Bureau
On January 1, 2012, as part of the 5th local government’s reorganization efforts, the name of Clean Environment 
Headquarters�was�changed�to�Climate�&�Environment�Bureau.�The�change�was�to�reflect�the�need�to�respond�
to rapid climate changes. Also, Green Energy Division was newly established as a way to expand green energy 
development and distribution while adopting an integrated policy implementation. Climate & Environment 
Bureau is composed of 1 policy bureau and 5 divisions, and the number of employees is 241 with 193 in 
headquarters and 45 in project offices.

Green Seoul Bureau
On January 15, 2005, Green Seoul Bureau was set up to take care of issues associated with parks and greens. Later in 
January 2008, The Bureau was strengthened by establishment of a division dedicated to park development, which 
was capable of designing policies for park issues and conducting large-scale park projects. The name then changed 

to Park & Greenery Bureau on January 1, 2012 as part of the government’s 
1st phase reorganization efforts, and once again changed to Green Seoul 
Bureau in the 2nd phase on September 28 of the same year. It is composed 
of 5 divisions and 3 project offices and has 602 employees in total with 124 
in headquarters and 478 in project sites.

Water Management Policy Bureau
In order to unite water management functions, on January 1, 2008 new 
organization that incorporates Construction Planning Bureau’s sewage 
and�flood�control�tasks�with�Environment�Bureau’s�quality�management�
was established. The new organization is composed of 4 divisions and 
2 sewage treatment centers. On September 27, 2010 the name of Water 
Management Bureau was changed to Urban Safety Headquarters 
Water Management Planning Bureau. On January 1, 2012 as part of 
1st phase reorganization efforts of ‘Hope Seoul’ city government, the 
organization’s name once again changed to Urban Safety Headquarters 
Water Management Policy Bureau. Currently, 365 Employees work in the 
bureau with 108 in headquarters and 257 in 2 sewage treatment centers 
(Jungnang, Nanji Sewage Treatment Center). Meanwhile, Tancheon 
Sewage Treatment Center and Seonam Water Sewage Center began 
commissioning management and maintenance of the center to private 
entities, starting in April 1, 2000 and August 1, 2001 respectively.

Hangang Project Headquarters
The Han River Development Project was intended to maximize 
development potential of Han River and to most effectively control 
water quality of the river. The completion of the project in 1986 
necessitated an agency that can systematically take care of the overall 
management of the river. Such agency was finally set up in 1986, and 
the official name changed to Han River Project Headquarters in 2007. 
Currently, the Headquarters is composed of 15 divisions in 4 divisions 
and 11 information centers. A total of 235 employees are working for 
the Han River Project Headquarters.

The Office of Waterworks
The Office of Waterworks started from Water Supply Division and got its official name in 1989 in order to achieve sustainable supply, enhance 
services and to secure expertise. The Office of Waterworks has 1 headquarters that include 5 head divisions 23 divisions. The office also has 8 
Water Supply Offices, 6 Arisu Water Purification Centers, Waterworks Research Institute and Water Supply Material Management Centers with 1,983 
employees. 

Climate & Environment Bureau(238)

Environment Policy 
Division(47)

Environment & Energy Planning Bureau

Green Seoul Bureau(602)

Headquarters(124) Project Office(478)

Seoul Grand Park Landscape Office(198)Park Greenery Policy Division(36)

East Park Greenery Office(89)Park Development Division(28)

Central Park Greenery Office(98)Landscape Division(23)

West Park Greenery Office(92)Natural Ecology Division(20)

Forest Disaster Management Division(17)

Water Management Policy Bureau(365)

Sewage Treatment Plants(257)Headquarters(108)

Jungnang Sewage Treatment Plant(142)Water Management Policy Division(27)

Nanji Sewage Treatment Plant(115)Sewage Treatment Planning Division(23)

Sewage Treatment Facility Division(25)

Stream Management Division(33)

Hangang Project Headquarters(235)

General Affairs 
Division(53)

Administration 
Division(100)

Park 
Division(28)

Facility 
Division(54)

Energy Efficiency 
Promotion Division

The Office of Waterworks(1,983)

Headquarters(259) Affiliates(1,724)

Waterworks Research Institute(92)

Water Supply Offices(1,157)

Water Purification Centers(440)

Equipment Maintenance Center(35)

Facility 
Maintenance Division

Management Innovation 
Division

Budget Planning Division

External Relations Division

Public Relations Division

Human Resource 
Management Division

General Affairs Division

Management 
& Administration 

Division

Water Bill System Division

Financial Accounting Division

Measurement Management 
Division

Computer Data Division

Water Production 
Division

Production Management 
Division

Water Quality Division

Home Equipment Division

Technology Inspection 
Division

Water Supply 
Division

Supply Planning Division

Drainage Division

Supply Operation Division

Supply Equipment Division

Facility 
Maintenance Division

Leakage Prevention Division

Facility Division

Facility Management Division

Geographic Information 
Division

Advanced Purification 
Division *  Numbers in parentheses indicates 

the number of employees.
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Vehicle Maintenance 
Center(45)

ICLEI World Congress 
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We live in the 21st century when a city’s competitiveness is equal to the national com-
petitiveness. For this reason, cities around the world are making every effort to enhance their 
brand value as a city. The competitiveness of a city is built based on organic integration of a 
variety of areas including politics, economy, environment and transportations; however the 
environment is expected to make up the largest part in determining a city’s competitiveness 
in the future.

In Seoul, many economic policies have focused heavily on quantitative growth and a 
series of development plans were implemented inconsiderate of the environmental capacity. 
Consequently, Seoul’s greeneries and wetlands have shrunk while air and water pollution have 
worsened, leading to destruction of ecosystem and a degraded living environment. 

Recognizing the serious problem, the Seoul Metropolitan Government worked closely 
with civic groups for public awareness and carried out a variety of policies to tackle the 
environment problems. Thanks to the multifaceted efforts, the city garnered the public 
awareness on the importance of conservation; consequently, Seoul’s environment has 
improved since 1990s. However, there is still a long way to go. 

Fortunately, Seoul’s eco-friendly projects have gained a strong momentum ever since 
citizens began feeling the positive effects of several green projects in their daily lives. The 
city’s green projects include Cheonggyecheon restoration project in 2005, Seoul Forest and 
Seoul Hall Plaza development projects among many others. 

Developing Pleasant and 
Healthy Environment

The city of Seoul improves the environment in a way that citizens can 
experience the benefits of improved environment in real life. To this end, 
Seoul will enforce diesel particulate filters (DPF) to improve air quality, 
dispose old cars earlier and build foundation for distribution of low emissions 
vehicle including natural gas vehicles, hybrids and fuel cell vehicles while 
encouraging the use of public transportation and bicycles. Also, it will 
prevent environmental hazards such as sick house syndrome by establishing 
measures for improving indoor air in new apartment houses and multi-
use facilities.  In order to build streams clean enough to swim, the city will 
enhance management on environmental hazards materials and turning 
covered urban streams into natural streams. Safe and high quality tap 
water will be produced and supplied by enhancing quality management in 
production and supply process as well as conducting efficient management. 
Furthermore, Seoul will develop comfortable and quite city by reducing the 
level of urban noise and installing eco-friendly prevention facilities.

Creating Green City Where
 Nature and Humans Coexist

Seoul aims to protect important habitats for plants animals by expanding 
ecosystem conservation area and managing designated wildlife sanctuaries. 
It will also build botanical gardens of restored ecosystems in the city by 
turning Nanjido landfill site into ecological park, restoring Cheonggyecheon 
and creating Yongsan urban forest.  Furthermore,  it aims to create ‘Seoul 
where people can hear the sound of frogs in Cheonggyecheon’ by securing 
habitats for species living in water’s edge and developing ecological index 
based on the types of area. 
It will create ‘city with healthy soils’ by introducing soil evaluation system 
which include  building soil pollution database and operating soil restoration 
center as well as enhancing permeable pavement rate. Finally, the city strives 
to make ‘green city where people and nature coexist’ by increasing people’s 
participation in planting trees in parks and its management, providing 
various quality plants in parks, building park greenery system where 
people and nature coexist, conserving trees and laying foundation for its 
management system.  

Seoul’s
Environment 
Vision

Committed to delivering its goal of ‘Seoul, We Create Together, Seoul, We Enjoy Together,’ 
the capital city of Korea set its long-term vision to create the world’s best eco-friendly and 
healthy city by 2020. With the vision, Seoul will make every effort to create a green Seoul 
where nature and humans co-exist and citizens can enjoy high quality of life.

Concrete future prospects are as follows:

First, to improve quality of life, lower air pollution level to that of developed countries and 
increase air quality so people can see coastal waters of Incheon from Namsan and wear shirts 
for a week without washing.
Second, build parks near residential area by linking Bukansan, Kwanaksan and natural rivers, 
and create various habitats for species by expanding restored areas and conducting ecological 
urban management system.
Third, reduce wastes at the source.  Create clean city where resources circulate and recycling 
is enhanced and trash is disposed safely and in clean manner.
Fourth, ensure�safety�in�urban�water�usage�and�create�a�stream�where�water�flows�constantly�
and children can swim by turning urban streams into natural streams.
Fifth, lay foundation for Seoul to become the best eco-friendly city in the world by improving 
nature’s function of preventing harm in advance for sustainable future.
Sixth, Supply clean and trustworthy tap water. 

Low-Energy City Where 
Resource Circulate

Seoul aims to reduce the amount of landfill by increasing operation ratio 
of resource recovery facilities and replace potential energy imports by 
conducting efficient management and using waste heat for heating. Also, 
Seoul will develop ‘clean city where resources circulate’ by reusing waste 
through enhanced separate discharge and collection system maintenance. 
At the same time, high-tech disposal facilities will be secured by increasing 
vacuuming equipments and achieving world class sanitation level. By 
introducing calorimeter system for new buildings, developing low-
energy model village and building low-energy Seoul model in addition to 
building system to enhance the use of green energy, Seoul will establish 
‘low-energy city’. Finally, Seoul will develop ‘a water circulating city safe 
from flood damage’, by expanding greens, laying foundation for sewage 
and wastewater recycling, building water circulation monitoring system, 
developing�water�circulation�index,�creating�flood�control�eco-parks�in�areas�
with�frequent�flooding�and�installing�infiltration-storage�facilities.

Managing
 Eco-friendly City

Green governance is conducted by diversifying citizen partnership channels 
as well as enabling citizen and company cooperation among others. 
‘Environmental restoration system based on partnership’ is built through 
increased green product sales, big city cooperation system in Northeast 
Asia and implementation of environmental management customized 
for Seoul. Furthermore, ‘environmental education on green environment 
and ecological life’ will be conducted by building learning system linked 
to regional environments as well as enhancing experiment programs that 
include developing environmental programs, building integrated and 
customized environmental education networks as well as utilizing world 
cup parks. 
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The SMG is moving forward with the One Less Nuclear Power Plant 

project with the target of 20% energy self-sufficiency by 2020. Under 

the project, Seoul will make every endeavor to produce more energy 

from renewable sources and keep citizens from energy crisis. At the 

same time, Seoul is committed to delivering the three core values, 

which are energy self-reliance, energy sharing and public participation.

Sunlight City Project 

Fuel Cell 

District Energy 

Eco Mileage System 

LED Lamps 

Building Retrofit Project (BRP) 

Seoul Energy Dream Center  

Energy Guardian Angels Corp 

Seoul Energy Planner 

01

02

03

04

05

06

07

08

09

“Before I joined the Energy Guardian Angels Corp, I had no interest in saving 
energy. But after I became a member of the Corp, I found myself turning off 

lights and unplugging electrical devices when I’m not using them. Energy saving 
has become such a natural part of my daily life, and I even recommend my 

friends to take part in the energy conservation practices.”  
– Yoo, Dong-won, Member of Energy Guardian Angels Corp

“I drive an electric bus for Eco Tour at the center. Seeing the visiting 
students learn about the importance of energy saving is such a 
rewarding experience for me.  I hope they will grow to become a 
valuable member of the community who can contribute to making 
Seoul a cleaner and better place to live.”
 – Kim, Jung-seok, Staff for Eco-Tour at Energy Dream Center 
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1. Energy Consumption and Production in Seoul  
Energy Consumption Pattern 
As of 2012, 94.6% of Seoul’s energy came from the following three energy sources: oil (37.7%), LNG gas 
(30.8%), and electricity (26.1%). Seoul’s reliance on LNG gas has remained around 30% since 2000s while 
its electricity consumption increased from 21% in 2003 to 26% in 2012. At the same time, the proportion of 
renewable energy in the city’s energy mix jumped about three-fold from 2003 to 2012. 

By sector, industry takes up the largest portion of the energy use in the nation whereas households, 
commercial, transport together take up the biggest portion (86.2%) in Seoul. The nationwide energy 
consumption of industry sector has been on the rise for the past 10 years while Seoul is showing an opposite 
direction. 

Energy Production Pattern 
In 2012, oil accounted for the largest portion of Seoul’s primary energy consumption, followed by LNG and 
renewable energy. The total consumption of primary energy peaked in 2007 and has since been declining 
slightly. Coal, in particular, has been showing a downward trend since its peak in 2006, and oil, too, is 
showing a similar trend. As of 2013, Seoul generated 1,946GWh of electricity in a year from its power 
production facilities located within Seoul, which are mainly thermal and renewable energy production 
plants. The production level, however, accounts for only 4.2% of its annual electricity consumption which 
stands at 46,555GWh. 

Use of Renewable Energy 
Since 2000, many more renewable energy facilities have been installed in Seoul. In particular, facilities 
for PV, fuel cell and geothermal saw a great expansion as well as those for heat generation from waste. 
Although expansion of facilities did lead to a 3-times increase in production of renewable energy, as of 2012 
the green energy still contributed only 26% of the nation’s total energy consumption and a mere 1.5% of the 
city’s energy consumption. The figures suggest a clear need to expand the share of renewable energy.

Meanwhile, the share of photovoltaic (PV) generation dramatically soared from a mere 0.1% in 2003 to 
2.5% in 2012. Yet, as of 2012, 92% of the total renewable energy production came from bio-energy and 
waste combined, taking up the biggest portion of the mix. However, with Seoul’s One Less Nuclear Power 
Plant initiative, PV’s role is expected to be greater in the future. 

Seoul’s Energy Consumption Patterns 

The average daily electricity consumption increased 
from 91,291mwh in 2001 to 120,340mwh in 2014, 
representing a 35.1% increase. 

Average Daily Electricity Consumption  

<2014>

143,501bbl
<2001>

195,000bbl

The average daily electricity consumption increased 
from 91,291mwh in 2001 to 120,340mwh in 2014, 
representing a 35.1% increase. 

Average Daily Oil Consumption 

<2001>

11,681,000m2
<2014>

11,677,000m2

The average daily consumption of city gas remains about 
the same from 11,681,000m2 in 2001 to 11,677,000m2 in 
2014. It is, however, a 198-fold increase compared to the 
59,000mw daily use in 1980. 

Average Daily City Gas Consumption 

<2001>

91,291mwh

<2014>

123,340mwh

35.1%
increase 

Electricity Use by Sector

For Cooling For Summer For Seoul 

3.0% 

68.2%

 

6.3% 

22.5%

4.2%

60.2%

7.5%

28.3%

4.4%

59.5%

7.7%

28.3%

One Less Nuclear 
Power Plant 

26.4%
decrease

0.1%
decrease

Night view of Yeouido 

Industry

Service

Public 
Use

Residential 
Use
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2.  Introduction of the One Less Nuclear Power 
Plant Project 

Beginning 
As of 2011, nuclear energy accounted for 31% (154,732GWh) of the 
country’s annual power generation (496,893GWh). Though nuclear 
energy is a safe and efficient source of energy, it incurs enormous 
human, environmental and economic costs once something goes 
wrong, as was seen in the Fukushima nuclear disaster. Therefore, 
there has been an increasing demand for a safe and sustainable energy 
source. 

Meanwhile, Seoul’s power consumption accounts for 10% of the 
national total, yet its power self-sufficiency rate is a meager 3.0%. 
In addition, Seoul’s power demand has been continually rising to 
the extent that the increase is equivalent to the amount of energy 
generated by one nuclear power plant for an entire year. 

To proactively respond to energy crisis and climate change, Seoul 
worked closely with citizens to set up a comprehensive energy plan, 
one that would be the basis of the city’s attempt to reduce energy use 
and generate more energy from renewable sources. As part of this 
plan, Seoul introduced the One Less Nuclear Power Plant initiative. 
The objectives include reducing the city’s energy demand by an 
amount that is equal to replacing the capacity of 1 nuclear power plant 
(1GW) by 2014. The longer-term objective is reaching 20% energy 
self-sufficiency by 2020. 

Listening to Voices of Citizens and Experts
Seoul announced its One Less Nuclear Power Plant project on April 
26, 2012 and laid out its ambitious goal of reducing 2 million TOE, 
equivalent to production capacity of 1 nuclear power plant, by 2014. 
To materialize this initiative, Seoul created a team dedicated for this 
project and amended relevant ordinances. 

More specifically, Seoul first attracted investment from thr private 
sector to establish the production bases for PV generation in Seoul. 
The city government also amended institutions to encourage citizen 

participatory small-scale generators. This was complemented by 
Seoul’s efforts to provide small-scale PV technology that can be 
utilized by multiple-unit housings. At the same time, efforts were 
made to diversify energy mix to fuel cell and small-scale hydro power 
plant as well as PV. 

Seoul also launched the Building Retrofit Project, or BRP, for 
building energy efficiency. To engage more citizens, Seoul provides 
long-term low-interest loans. In fact, the interest rate was lowered 
from 2.5% to 2.0% in January 2013, and was further cut to 1.75% in 
December 2013. 

Another important part of the One Less Nuclear Power Plant 
initiative is LED replacement. With private sector investment, the city 
government replaced 430,000 traditional lightings in 243 subways 
stations in Seoul with eco-friendly LED lights. Lighting fixtures at 
other high energy-consuming places such as gyms and restaurants 
were also replaced with 4.97 million LED lamps. 

Of all the programs and policies, the Eco Mileage Program proved 
most effective. The voluntary, citizen participatory energy-saving 
program was participated by 1.68 million by June 2014, saving 
190,000 TOE. In addition, Seoul operates Nanumcar service, city’s 
car sharing service. With two electric vehicle companies’ taking part 
now, the service can provide as many as 1,070 cars ready for sharing 
by 150,000 members who would give up driving their own passenger 
cars for Nanumcar service. Other participatory programs include 
Energy Clinic service that gives green driving instructions to 10,000 
citizens and Energy Guardian Angel Corps. 

3. Policy Outcome and Evaluation 
Thanks to its multifaceted and multilayered approach, the city 
government successfully reached its target of reducing 2 million TOE 
during the 2 years time from April 2012 to June 2014. As of 2013, 
Seoul’s energy consumption dropped by 1.4% whereas the nation’s 
energy demand increased by 1.7%. The One Less Nuclear Power Plant 

Energy Reduction (Unit: 1,000 TOE)

Category Target
Reduction Achieved

2012 2013 2014 Total

Energy Production 410 35 78 147 260

Energy Efficiency 1,110 145 328 396 869

Energy Saving 480 151 515 245 911

Total 2,000 331 921 788 2,040

Energy Production (Unit: case)

Category Production

Power Generation (PV, Fuel Cell, etc.) 410

Waste Heat (wastewater, incineration), 
geothermal 

119,218

Environmental Impact Assessment 82,912

Total 259,533

Energy Efficiency Improvement (Unit: case)

Sector Performance

Energy Consumption 352,098

BRP 192,304

LED 201,252

Transport 123,370

Total 869,024

Energy Saving  (Unit: case)

Category Details Savings

Waste
Eco-Mileage System, Building Indoor 
Temperature Regulation 

777,376

Public Sector Public sector energy conservation 55,302

Public Participation Waste recycling 77,607

Total 910,285

History of One Less Nuclear Power Plant 

(Jan 2012) Public opinion from advisory group and civil society is heard

(Apr 2012) Official presentation to the public 
  Executive committee is formed 

(Jan 2013)  Public engagement project with 43 groups began 

(May 2013) Rent charge for PV changed

(Jun 2013) 1 million members to Eco Mileage Program
(Jul 2013) PV power plant in Amsa Arisu Purification Center (5MW) set up 

(Dec 2013) BRP interest rate cut from 2.5% to 1.75%
(Dec 2013) Operation of PV facilities in Gwangam Purification Center & Seonam 

Water Reuse Center (3.8MW)

(Mar 2014) Decision to sell city gas from Jungnang Water Reuse Center

(Jun 2014) 1,200 cars and 200,000 members to Nanumcar Service
(Jun 2014) Energy inspection service for 15,000 households through Energy 

Clinic program

(Jun 2014) 20,000 homes & buildings under BRP, 6.79 million LED lamps 
replaced

(Jun 2014) 16 Energy-related cooperatives formed 
(Jun 2014) 1.7 million members to Eco Mileage program 

(Feb 2012) Policy workshop for One Less Nuclear Power Plant 

(Jul 2012) Seoul’s energy ordinance amended

(Dec 2012) Development of project evaluation forf the project

(Feb 2013) Goduk fuel cell plant set up (20MW)
(Feb 2013) Agreement with 5 companies (LG) to cut BRP price 

(Oct 2013) Construction for district energy with Tancheon Water Reuse Center began
(Nov 2013) Seoul Global Energy Conference 

(May 2014) lightings at 243 subway stations replaced with LED

 
(Aug 2014) Presentation of the 2nd phrase One Less Nuclear Power Plant project 

2012

2013

2014



024 025

Seoul’s 

Exemplary 

Environment 

Policies

project is also meaningful in that it placed a huge focus on renewable 
energy and energy efficiency as evidenced by its BRP project. 

Furthermore, the project merits recognition as it engages citizens, 
seeks public’s perception change, creates jobs in the energy sector and 
help Seoul strengthen its image as a truly green city on the world stage. 
In fact, On October 2012, Seoul hosted the headquarters of ICLEI and 
is slated to hold ICLEI World Congress in 2015 right here in Seoul. 

4.  Phase 2 of the Project : Energy Housekeeping 
City  

In order to bring greater value and vision to the capital city of Korea, 
the SMG is launching Phase 2 of the program. For the more ambitious 
and far-reaching part of the program, Seoul made every effort to 
listen to public opinions from the very beginning of policy design. 
It organized several discussion sessions to listen to the opinions of 
the Committee composed of 48 people from academia, industry and 
civil society. It also heard through various channels such as the Seoul 
International Energy Advisory Council (SIEAC), social fiction, policy 
hearings and even online survey. 

The slogan of the second phrase, “Energy Housekeeping City” 
suggests that Seoul needs to clearly identify its role and situation and 
base that information to create an energy self-sufficient city. The three 
core values include energy self-reliance, energy sharing and public 
participation.  

20% Energy Self-Sufficiency by 2020 
The main objective of the second phase is 20% energy self-reliance. 
To materialize the ambitious goal, Seoul will create a sustainable 
energy ecosystem with a virtuous cycle in which citizens produce energy 

themselves and consume the energy efficiently. To complement 
this, eighty-eight unit projects in the 4 policy categories will 
be implemented. Seoul firmly believes that with greater citizen 
participation to many of its projects and to the comprehensive 
10 Key Actions Plan, together they can cut the city’s energy 
consumption and produce more energy from renewable, distributed 
sources. The changes, in turn, will boost Seoul’s energy self-
sufficiency rate while reducing 10 million GHG emissions and 
saving 4 million TOE. 

Decentralized Energy Generation 
Seoul is committed to creating a city based on distributed energy, 
or decentralized energy in which everyone is involved in generating 
a clean and safe energy. In order to materialize the plan of making 
every citizen an energy consumer as well as energy producer, the 
SMG plans to supply a variety of small, grid-connected devices such 
as a balcony-hanging PV system (250W) that are easily installable on 
apartment balconies. 8,000 households in Seoul will be provided with 
the mini power generators this year, and a total of 40,000 households 
will be offered the similar systems, with each household saving about 
KRW 10,000 in electricity bills. 

The SMG also plans to create the Civic Fund for PV Power 
Generation. The Fund allows citizens directly invest and earn profits 
from it. The annual fund that provides 4% return on investment is 
expected to be KRW 10 billion in size by 2018. In addition to the 
fund, Seoul now requires new buildings to generate energy and heat, 
amounting up to 20% of their energy consumption, from renewable 
sources and decentralized system. 

Efficiency and Low Energy Consumption 
In order for efficient and low energy consumption to become the 

norm in society, Seoul will target buildings, which account for 56% 
of Seoul’s total energy consumption. To this end, the city government 
offers customized consulting service for building energy performance 
and loans with 1.75% interest rate for costs required to insulate or 
enhance energy efficiency of buildings. 

For large-sized, newly constructed buildings, Seoul will strengthen 
the current standard for the Environmental Impact Assessment. In 
addition, Seoul will enforce energy-saving technology and facilities 
for all buildings to achieve ‘zero energy’ by 2023. Seoul also plans to 
disclose information on building energy efficiency to be retrieved for 
people during sale/lease process, so that the value of energy efficiency 
can be reflected in the actual price of the building. 

As for lightings, all 2.2 million lighting fixtures in public buildings 
street light and security lights in small alleys will be replaced with 
LED lamps while 65% of all private-owned buildings, or 290 million 
lightings, will be replaced with LED lamps. 

Believing that energy saving is just as important as pursuing energy 
efficiency, Seoul is making every effort to engage citizens. The most 
representative of such program is a citizen participatory program 
called Eco Mileage. Seoul expects the membership to reach 2.8 million 
by 2018 through a variety of incentives. 

Innovation and Energy Jobs 
The SMG plans to great quality, sustainable jobs by promoting the 
energy industry and facilitating innovation. To this end, the SMG will 
support the public sector first by fostering ICT electricity technologies, 
including smart gird and Building Energy Management System 
(BEMS) favorable to large cities. In addition, the city government will 
support local energy service industry while facilitating start-ups, talent 
nurturing, and finding new market openings for those in the industry. 
In this regard, Seoul plans to run pilot green cluster proejcts in 2015 

in Gasan and G-Valley in Guri, two of the most well-known clusters 
for renewable energy. The number of pilot clusters will expand to 6 
including Mapo and Nowon by 2018. 

Seoul will also foster social enterprises and cooperatives in the 
field of green energy. An energy hub center will be built in each 
neighborhood to provide support for installation, monitoring and 
postal service, which in turn will provide more jobs for the society.

Energy-Sharing Community 
Seoul will expand its support to the energy poor, or those who 
disproportionately suffer from freezing winter and scorching summer. 
These people spend 4.7 times more on energy since they only have 
access to energy sources that are relatively high in price (LPG, 
Kerosene) but low in efficiency. Unfortunately, there has been very 
limited support for this group of people. To tackle this issue, Seoul will 
take an inclusive approach to protect every citizen when it comes to 
energy security. 

First of all, Seoul will push institutional reform to ensure the 
protection of basic rights to energy use. For instance, Seoul will adopt 
a welfare charter and relevant ordinances while creating a welfare fund 
which is run and distributed by citizens themselves. Currently, Seoul 
is targeting at 100,000 participants to the fund, and the money will be 
profits gained from energy saving and energy generation (from PV, 
LED replacement, BRP) will be shared to the energy poop population. 

Furthermore, to encourage continued and voluntary civic 
participation in energy generation, efficiency and saving, Seoul will 
focus on expanding local energy communities such as the Energy 
Independent Communities. The overall goal of Seoul’s energy policy 
is to create a virtuous cycle in which everyone practices energy 
savings in their everyday life and such lifestyle becomes entrenched 
in culture. 

 

      

       

  

  

 
 

   

  
 

 
   

 

 
 

    

’Energy Housekeeping City, Seoul’

Seoul, Energy Self-Sufficient City where Citizens Produce Energy and Consume Them Efficiently

•���All�10�million�Seoulites�lead�the�energy�self-sufficiency�
movement by turning themselves from energy consumers to 
energy producers.
•���Energy�production�and�efficiency�consumption�of�energy�

become entrenched in citizens’ daily lives.
•���Sustainable,�quality�jobs�are�created�by�promoting�the�energy�

industry.
•���A�virtuous�cycle�is�created�in�which�citizen�participants�to�

energy production make profits and donate back to the society. 

Decentralized Energy Generation
Seoul’s energy needs are met by our 

own energy production.

Innovation and Energy Jobs
Promoting energy industry means that 

more energy can be generated.

Energy-Sharing Community
Energy produced by citizens is shared 

with other citizens. 

Efficient and Low Energy 
Consumption 

Citizens use energy efficiently and 
wisely.

Total Energy Production and Savings

4 Million TOE

+

Reduction of GHG Emission

10 Million Tons CO2/uiv.eq

Energy Self-Sufficient Energy Saving Energy Public Participation 
 

  

 

By 2020

20% Energy Self-Reliance

year 2013

2018

2020

4.2%

15%

20%

Institutionalization Civil Governance 
Change of Social 

Structure 

and Innovation 
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26 PV Installations Using Private Capital 
During August and September of 2012, the city government 
signed several investment agreements with companies and civic 
organizations to build additional PV power stations with a total output 
of 250 MW. Groups such as OCI, Energy Peace and Hanwha Q. Cells 
Korea joined hands with the city government and invested KRW 750 
billion to create solar PV capacity of 20MW to 100MW.

Accordingly, Seoul started leasing 26 of its unused public facilities 
including Amsa Arisu Purification Center and Gangseo Agricultural 
and Fishery Market to install PVs of 22 MW. The construction also 
utilized private sector capital. Through this project, Seoul is expected 
to make renting profits, expand renewable energy facilities and 
enhance energy self-sufficiency rate.

258 PV Facilities Using Public Sites  
Seoul rented out unoccupied space of public sites such as rooftop of 
city-owned buildings to be used for PV installations. From 2006 to 
2014, a total of 258 PV facilities were public building installations was 
completed. In 2014, in particular, 32 new PV power plants were built 
including 42kW in Mokdong baseball stadium, 40kW in Seoul City 
University campus, 30kW in Nowon district government building 
among others. 

Integrated PV Monitoring System for Public Facility PV 
Generators 
Until now, Seoul city officials had to manage operations of all 258 
PV power plants separately by real-time generation and accumulative 
generation. The difficulties involved in the fragmented system called 

for a more efficient, systematic online management system. Seoul 
responded to this need by planning an integrated monitoring system 
for public facility PV generators. The plan has three phases, first two 
of which have already been accomplished. The first phase was to 
create an integrated monitoring system for 2,208kW PV generators 
in 61 public buildings by 2013 while the second phase was to create 
the same system for 1,717 kW in 50 places by 2014. The third phase, 
which is to be completed by 2014, aims to make the system for 62 
additional public buildings with PV. 

Equipping 3,552 Households with PV Generators 
Homes equipped with PV systems can produce and consume home-
generated electricity using solar batteries on rooftop or windows. In 
2004, only 3 households had PV systems at home; however, in 2014, 
the number jumped to 3,552. Worth nothing is that 2,369 of 3,552 
households (67%) installed PV systems from 2012, the year the year 
Seoul announced the One Less Nuclear Power Plant initiative, to 2014. 
Since 2011 Seoul has provided financial support, and in 2014 alone 
it provided financial support of KRW 1.11 million for less than 2kW 
and KRW 940,000 for over 2kW but less than 3kW per every kW 
generated. 

Mini-PV System for Balcony 
Traditional PV system required a sizable space of about 25m2 and 
could only be installed on rooftop space in a single-unit house. 
Making it even worse, it was difficult to remove and reinstall the 
system, making the option unfit for apartments, the most popular type 
of housing in the capital city of Korea. To address this difficulty, in 

As part of the city’s One Less Nuclear Power Plant program and Energy 

Self-Sufficient Initiative, the Sunlight City Project aims to turn the 

entire city into a gigantic photovoltaic (PV) plant with solar panels 

everywhere. Specifically, Seoul plans to join hands with the private 

sector and civil societies to build 200MW PV generation capacity by 

installing solar facilities on roof space of public buildings, schools, 

residential housings and offices. 

Making Seoul a City of Sunlight 
Seoul’s power consumption accounts for 10% of the national total. 
However, the city’s power self-sufficiency rate is a meager figure of 
5%. For the capital city of Korea to cut GHG emissions and to raise its 
energy self-sufficiency rate in the mid to long term, renewable energy 
is an essential part. It is against this backdrop that Seoul is installing 
solar PV facilities everywhere in Seoul. 
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Entire Seoul Powered by Sunlight 

Sunlight City Project 
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Major PV Generators Funded by Private Sector 

Location Yr Established Name of Facility Capacity(kW)
1 2009 National Assembly 29
2 2012 Songpa Recycle Center 198
3 2012 Amsa Arisu Purificaiton Center 4,974
4 2012 Gwangam Arisu Purification Center 810
5 2012 Gangseo Agriculture & Fisheries Market 1,191

6 2013
Nowon District Government’s Parking 
Facility

30

7 2013 Youngdeungpo Cultural Center 50

8 2013 Daelim 3 Rainwater Pump 50

9 2013 Guii Subway Station (Line 2) 199

10 2013 Gunja Garage 998

11 2013 Suseo Garage 675

12 2013 Seonam Water Reuse Center 4,325

13 2013 Jungnang Water Reuse Center 700

14 2013 Dobong Garage 700

15 2013
Konkuk University Subway Station 
(Line 2)

100

16 2013
Guro Digital Complex Subway Station 
(Line 2)

100

17 2013 Gangnam Community Facility 78

18 2013 Dongdaemun Youth Center 59

19 2013 Eunpyeong Garage 100

20 2013 Gangbuk Arisu Purification Center 5,600

21 2013
Youngdeungpo Arisu Purification 
Center

100

22 2013 Jichuk Garage 700

23 2013 New Technology Startup Center 97

24 2013 Vehicle Repair Shop 94

25 2013 Qualty Assurance Office 36

26 2014 Dobong Cultural Information Center 20

PV system on the roof top of Seoul City Hall

Gangseo-gu Mapo-gu

Eunpyeong-gu

Seodaemun-gu
Jongno-gu

Seongdong-gu

Dongdaemun-gu

Seongbuk-gu

Gangbuk-gu

Dobong-gu

Nowon-gu

Jungnang-gu

Jung-gu

Yongsan-gu

Seocho-gu

Gangnam-gu

Songpa-gu

Gangdong-gu

Gwangjin-gu

Yangcheon-gu

Guro-gu

Geumcheon-gu
Gwanak-gu

Dongjak-gu
Yeongdeungpo

-gu

Goyang city 

Hanam city 

Euijeongbu city

Namyangju city 
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2013 Seoul ran a pilot trial of mini solar PV systems that can be set up 
in balcony of apartment buildings. 

The small (balcony-hanging solar power system came in 6 models 
with capacity from 210W to 260W and they generate electricity from 
20kWh to 25kWh depending on the model. This amount can help a 
household save KRW 3,000 to 10,000 every month. 

The small PV system does not require too much space as it comes 
in a simple package: solar panel, terrace-hanging device, and ultra-
small inverter. Thanks to the many benefits and convenience, 1,777 
households were supplied with the small PV system in 2014, and a 
total of 40,000 households are set to have the system in place by 2018, 
generating 10 MW of electricity from the PV system. 

PVs For School 
School buildings make the best place for PV since they are mostly 
constructed to face South with a simple rooftop design and they get 
an ample amount of sunlight. As of 2014, there are 1,348 schools 
including elementary, middle, high and special schools in Seoul. If 
just 50% of the schools install 100kW capacity PV systems, 67MW of 
electricity can be generated with sunlight only. 

As of 2014, there were 173 schools (6,488kW) that have either 
already installed or have acquires permit to install PV. 20 (1,473kW) 
of them have been authorized to be PV plant operators and 13 (925kW) 
are currently in operation. The remaining 7 schools are currently 
setting up the necessary systems. 

Multifaceted Efforts to Make Seoul a Energy Housekeeping City
Seoul faces a multitude of limitations when it comes to PV installing, 
such as short hours of sunlight, high production cost due to high rent 

and small generation capacity due to the presence of too many high-
rising buildings. To overcome the limitations, the Seoul government 
has come up with various institutions and has thus far led to great 
success. Other municipalities are looking to Seoul to replicate its 
success case. 

Seoul’s Own Feed-in-Tariff Program
Seoul introduced the Seoul’s own Feed-on-Tariff, or FIT program, in 
April 2013 to support the small-scale solar businesses for the first time 
in Korea. PV plants with 100kW or less PV capacity are entitled to the 
support which pays KRW 50 per kWh for five years.

Changing Rent Calculation System to Improve Profitability 
Seoul’s high rent price reduces profitability of PV business, making 
the city not a very attractive option for PV solar power. To address the 
issue and thus encouraged private investment in PV power generation, 
the city government rented unused public facilities for PV power 
generation. In addition, it changed the calculation method for public 
facility rents to be based on power generation volume of a building. 
Since 2015, rent charge for 100kW and below is set at less than KRW 
20,000 a year and KRW 25,000 for 100kW or over. 

Low Interest Rates for PV Plant Operators 
Since 2012 Seoul has been providing low-interest rate loans for PV 
plant operators whose capacity is smaller than 100kW to induce more 
public engagement in the market. Loans up to KRW 150 million, 
within 80% of the investment for the plant can be taken out at an 
annual rate of 1.75% payable in installments over an 8-year period. 
As of 2014, 54 loans have been made, and the total amount of money 

loaned amounts to KRW 2.57 billion. 

Increasing Permits to PV Operators 
A permit is required to become a PV power operator who can sell the 
electricity that it produces. In order to make Seoul a city of Sunlight, 
the capital city decided to shorten the time required to receive a permit 
from 60 days to 25 days. Thanks to the streamlined process, the 
number of permits for PV power plants jumped from 32 in 2003 to 
190 in 2014.  

Seoul Solar Map 
The Seoul Solar Map was first offered in May 2013 to identify all 
building and houses with the capability to accommodate PV panels 
and determine potential capacity. The map is made public on the 
Internet (http://solarmap. seoul.go.kr/) in order to engage more 
citizens in the PV move. The Solar Map provides information 
regarding all buildings and rooftops, whether PV power plants 
can be installed, the generation amount, and the profitability 
of the business. The Solar Map is an excellent guide for the 
plant operators and citizens who wish to engage in the PV plant 
business.

Support to the PV Workers Cooperative
The PV Workers Cooperatives are established by citizens who are 
committed to energy saving and the use of renewable energy sources 
instead of fossil fuel or nuclear power. The cooperatives usually 
rent public building or school rooftop spaces to operate a PV power 
plant for 10-15 years and use the profits to support other community 
activities. 

After the lease period is over, they return the facility back to society. 
Seoul is providing a multitude of supports to the cooperative such as 
providing city-owned land and facilities for PV plants, supporting 
sales of REC and offering loans for installation costs. As of 2014, 12 
PV cooperatives are in operation with 683kW capacity at 18 different 
places. 

Building Energy-Independent Community 
Seoul is also creating resident-led energy-independent communities 
where new and renewable energy is produced on site and external 
energy supply is kept to a minimal level. The residents are pursuing 
various energy businesses on their own initiatives, and currently 

there are 11 such communities across Seoul. As these communities 
are garnering greater attention from home and abroad, the city 
government is considering to designate the community to special 
energy tourist zones. 

First Step Towards Making the Entire City Powered by 
Sunlight 
As a result of multifaceted efforts by Seoul to lower the barriers to 
PV installation, the number of PV power plants in Seoul has greatly 
increased since 2012. The number of permits for PV power plants 
jumped from 27 in 2012, 94 in 2013 and 69 in 2014, suggesting a 5.9 
times increase compared to the preceding 8 years. In total, Seoul 
has secured a total of 84.3MW of PV generation since 2003. For the 
past 3 years (2012-2014), the public sector supplied 33.3MW, schools 
supplied 4.6MW, and the private sector supplied 26MW to total 
63.9MW. This is 76% of the total generation.

Spreading Seoul’s Experiences and Sharing Expertise 
In November 2013, Seoul put together the Seoul International Energy 
Advisory Panel, composed of 10 globally renowned energy experts 
including the likes of international energy expert Emery Robinson in 
a bid to get advice on finding the right strategy for expanding the PV 
power plant business. Not only that, Seoul has been hosting the Seoul 
International Energy Conference and Energy City Safety Forum, to 
share Seoul’s experiences as well as learn from other international 
cities.

Many other municipalities and private enterprises in Korea are 
benchmarking Seoul for its creative and conducive policies. Despite 
the limitations it faces as a local government, Seoul’s PV project is 
deemed to have brought about a meaningful change and achieved 
a successful policy model through unique projects. In particular, 
outstanding policies such as the Seoul’s Feed-in-Tariff system, 
the improvement of rent for photovoltaic installation, and the 
distribution of mini PV systems have already been implemented or 
are being contemplated by other local governments.

Thanks to the efforts, Seoul won the award in the green energy 
category for the project at the 2nd C40 & Siemens City Climate 
Leadership Awards held in New York City on September 22, 2014. 
Furthermore, officials from Dak Nong Province in Vietnam visited 
Seoul in October 16 to discuss and learn about Seoul’s successful PV 
policies. 

Example of Seoul’s Solar MapPV Facilties (Unit : MW)

Category
Total 

Capacity(MW)
Public 
Facility

Private 
Facility 

School

2012~2014 63.9 33.3 26 4.6

2003~2011 20.4 6.3 12.2 1.9

total 84.3(100%) 39.6(47%) 38.2(45.3%) 6.5(7.7%)

*As of the end of 2014

year 2003~2009 2010 2011 2012 2013 2014

63.8

986

1338
1607

2476

3396

6173

84.3

35.5
20.3

15.4
9.8

Case Study

Gangbuk Arisu Purification Center, 
the Largest PV Power Plant in Seoul 

The largest PV power plant in Seoul is housed in Gangbuk Arisu 
Purification Center that has been in operation since July 2014. In the 
space of 96,000 m2, size of 13 soccer fields combined, 18,720 sheets of 
solar modules produce 6,500MWh every year, enough to power 2,180 
households of 4 members for an entire year. 
This magnificent facility did not cause any financial burden on the Seoul 
city since the entire cost was covered by the private sector investment. 
In addition, Seoul is expected to earn KRW 2.8 billion from renting for 
the next 20 years. Besides the financial benefits, the facility can reduce 
2,930 tons of CO2 every year. 

PV Deployment by Year

 Capacity (Unit : MW)
 # of Facility (Unit : facility)



030 031

Seoul’s 

Exemplary 

Environment 

Policies

developed and applications for vehicles, homes, power generation, 
and compact and mobile power were made available. The outstanding 
progress helped form a budding market for fuel cell in Korea. 

In 2008, the Korean government announced an ambitious plan 
of 1 Million Green Home Project in its 60th year anniversary of the 
country’s founding. The project aims to establish as many as 1 million 
households in Korea to generate energy through renewable energy 
sources. As a result of vigorous efforts to realize the plan, 19,224 
households across the country produced 10,157 TOE of energy in 
2009 from renewable energy sources including fuel cell. 

Expansion of Fuel Cell Deployment 
The government’s support in the form of FIT (2006-2011) and RPS 
(since 2012) have helped fuel cell to be widely adopted in Korea. As 
of the end of 2014, there are 22 fuel cell power plants with generation 
capacity 154 MW. 

Seoul at the Forefront of Fuel Cell Deployment 
In line with the central government’s green initiative, the Seoul 
government announced in April 2007 the Seoul Eco-Friendly 
Energy Declaration. Seoul pledged a strong commitment for energy 
conservation, energy efficiency, renewable energy and climate change 
response. Specific targets of the plan include increasing the share of 
renewable energy generation to 2% by 2010, 10% by 2020, 20% by 
2030 and 700 MW of power generation from fuel cell technology. 

Seoul Raises Power Generation from Renewable Energy Sources 
Seoul constructed a 2.4MW fuel-cell power generation plant in 
Sanggye in December 2009, and another same capacity plant in 
Sangam in November 2010, followed by a 100kW plant in Children’s 
Grand Park in Gwangjin-gu in February 2012. Furthermore, Seoul’s 
new Guideline on Calculation of Energy Generated from Renewable 
Energy Facility set in July 2013 provides an institutional framework 
for new construction of residential and commercial buildings of over 
500m2 to install renewable energy generators such as geothermal, PV 
and fuel cell. 

Leveraging Private Sector Capital 
Seoul has utilized the central’s government-initiated RPS as part of 
the city’s One Less Nuclear Power Plant initiative since April 2012. 
With this, Seoul is making use of idle land such as water reuse centers 

and subway trains garage space while focusing on leveraging private 
capital to get the greatest possible benefits.

To this end, a 19.8MW fuel cell power plant was constructed in 
October 2014 using idle land in Goduk and another 20MW fuel 
cell power plant will be constructed at World Cup Park’s waste 
management facility by the first half of 2015. 

In addition, a 30MW fuel cell power plant is to be constructed in a 
water reuse center in Magok, one that will be the largest fuel cell park 
of its kind in Seoul. The facility is expected to produce 236 GWh per 
year, enough to meet the electricity needs of 65,000 households every 
year. It should also be able to produce 12 Gcal of heat, enough to serve 
district heating to 10,000 homes in Seoul. 

Expansion of Fuel Cell Adoption for Large Buildings 
Seoul applied 6% minimum requirements of renewable energy use 
for all newly-constructed, large-scale buildings in Seoul. In 2014, the 
requirement was strengthened to 12%, facilitating the widespread 
adoption of fuel cells in buildings from 1kW to some hundreds kW. 
Seoul plans to continue to strengthen the minimum requirement to 
15% by 2015 and 18% by 2018. 

Seoul’s Renewable Energy Target 
By adopting more fuel cell, Seoul hopes to use renewable sources 
to generate enough power to meet the energy demands of 420,000 
households by 2020. To materialize the plan, Seoul formulated the 
second phase of One Less Nuclear Power Plant in April 2014, under 
which Seoul will build the decentralized system of fuel cell facilities 
with 195MW generation capacity. 

When the construction of power plants in Goduk, Noel and Seonam 
are completed as planned, the total capacity of fuel cell generation in 
Seoul will be 75MW. This should enable Seoul to raise its energy self-
sufficiency rate from the current 0.7% to 1.2%, a two-fold jump. This 
accounts for power generation of 590 GWh, enough to meet electricity 
needs of 160,000 households as well as 300,000 Gcal heat to meet 
heating demands of 30,000 households.

The SMG is committed to extensive research on potential fuel cell 
deployment in energy-hogging buildings and those located around 
district energy pipelines while commissioning researches to analyze 
future directions and potentials of fuel cell. Its focus on research 
should help Seoul expand the basis of wider fuel cell adoption and 
formulate a long-term roadmap to achieve its cause. 

A fuel cell is an electrochemical device that generates electricity by 

a chemical reaction between oxygen and hydrogen. Since fuel cell 

generates low levels of noise and less than 1% of harmful gas while 

offering high energy efficiency, it is touted as a viable alternative to 

fossil�fuel.�In�addition,�because�fuel�cell�facilities�do�not�require�large�

space, fuel cell is considered the most suitable energy source in large 

cities such as Seoul. 

National Attention to Fuel Cell Technology and Adoption 
Investment to Develop Fuel Cell Technology 
Korea has heavily invested in the development of fuel cell technology. 

The first effort began back in 1985 when Korea imported a main body 
of a 5.9kW capacity phosphoric acid fuel cell from Japan for testing 
purposes. Soon, Korea began developing a 2kW-phosphoric acid fuel 
cell power generator as part of the nation’s 6-year development plan in 
1987. In addition, Korea began a research on polymer fuel cell since 
1996 while developing a 6kW fuel cell stack and system for residential 
application in 2001. 

Basis for Fuel Cell Deployment 
Another milestone was set in 2002 when the private sector succeeded 
in developing a highly efficient and more compact, 1-3kW FC-CHP 
(fuel cell & combined heat power) system. The system was further 

02

High Efficient, Decentralized Energy System 

Fuel Cell 

Air Pollution by Generation Facility 

CO2                                        NOx                                      SOx                           Noise(dB)

17
1

23
3

18
2

17
5

11
1

10
0

nea
r-z

er
o

nea
r-z

er
o

25
0

10
0

10
0

23
0

65

nea
r-z

er
o42

1~
2

1,4
00

 Gas engine   Gas turbine   Diesel   Fossil fuel   Fuel cell

Fuel Cell Deployment 

285 Residential-type 
(Gov’t project), 285kW

1 Building-type 
(SMG project), 100kW

1 Building-type 
(private sector), 

400kW x 2
290Building-

type 
26MW

4 Power generator-type 
(2.4MW in Sanggye and 
Sangam, 20MW in Goduk)

*As of the end of 2014

Fuel cell generator in World Cup Park 
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District energy is a system of distributing heat generated in a 

centralized location, such as CHP (combined heat & power plant), 

resource recovery facility or renewable energy facility, for heating 

space and water in residential and commercial buildings. Because the 

heat is generated in an economical way, the district energy system can 

provide higher efficiency and price competitiveness to users than the 

system that uses localized boilers. 

Delivering Energy Efficiency and GHG emission reduction 
Two Oil Crises Made Energy Saving Top Priority 
The two rounds of oil crises forced the Korean government to seek 
a series of measures to save energy as a fundamental solution to the 
energy problem. The central government responded effectively by 
passing the Act on Rationalization of the Use of Energy and enforcing 
a series of energy-saving measures. 

In conjunction with the central government’ energy initiative, 

the Seoul Metropolitan Government adopted the district energy 
system for a new town development project in Mokdong that 
began in May 1985. And in 1987, Seoul introduced district energy 
system for multiple-unit housings for the first time in the history 
of Seoul. 

33% Adoption in Just 30 Years 
By 2013, 30 years after the first introduction of the district energy system 
in Seoul, 518,000 households residing mainly in the 16 administrative 
districts of Seoul’s 25 such districts were served by district energy 
system. The service population represents 33% of the total multiple-unit 
housing population which currently stands at 1.546 million. 

Price Competitiveness 
Waste Heat from Power Plants and Incineration as Heat 
Sources 
To achieve price competitiveness, Seoul cooperated with Bucheon City 

and Uijeongbu City to be able to use the neighboring municipalities’ 
wasted heat from incinerators and other power plants as sources of 
Seoul’s district heating. In March 2013, Seoul signed an MOU with 
Uijeongbu City that led to construction of a transmission pipe network. 
Thanks to the network, since December 1, 2012, Nowon district in 
Seoul can get its district heating from 60,000 Gcal (6,000TOE) of 
reject heat recovered from incinerators in resource reuse centers in 
Uijeongbu. In addition, since March 2013, a 3.1 MW CHP that uses 
biogas for its heat source was established in Seoul’s Nanji Water Reuse 
Center. 

Recovering Heat from Treated Sewage Effluent (TSE) for District 
Heating 
Sewage effluent is a viable heat source for district heating because 
such water remains above 10°C even during winter. Recognizing 
the feasibility,  Seoul began capturing 190,000 Gcal of waste heat 
energy from effluents in Tancheon Water Reuse Center to recover 
and use them to heat water for ilwon area in Gangnam district of 
Seoul. The project began commercial operation since December 
2014. 

Seoul is also working to recover 150,000 Gcal heat from wastewater 
from Seonam Water Reuse Center to provide district heating in 
Magok Area of Gangseo District. The facility is set to be completed 
by August 2015 by the partnership between SMG and Seonam Energy 
Co., Ltd. The completion will allow district energy system to supply 
heating to 15,000 households. The project is also expected to boost the 
industry as KRW 35 billion was invested from the private sector.

Financial Support to Low-Income Households 
The SMG is using a special account to provide more affordable 
district energy to 242,000 households who can benefit from the 
service. In addition, to build an inclusive society where everyone 
benefits from energy welfare services, Seoul is offering a 10% 

discount on heating cost to 55,000 rental housings where many of 
low-income households reside. 

Expanding Generation Capacity of District Energy 
Targeting 45% Adoption Rate 
Seoul is currently planning to set up a 295 MW CHP in Magok area, 
which will contribute to achieving Seoul’s ambitious aim to generate 
1,998 GHw of electricity from district energy and CHP by 2020. The 
district energy initiative is expected to help Seoul’s umbrella project, 
One Less Nuclear Power Plant to attain its 20% electricity self-
sufficiency target by 2020. 

In addition, district energy systems can use the reject heat that 
results from burning fuel to produce electricity at a power plant. Using 
this mechanism, Seoul plans to provide district energy services to new 
built houses in Magok Area, 66,000 multiple-unit housings in Guro, 
Guemcheon, and Yeongdeungpo and 177 office buildings. Seoul set 
the goal of penetration rate at 45% by 2020.  

Recovering Heat from Neighboring Areas 
The city government puts diversifying the energy source high on 
its energy agendas. To this end, Seoul will recover waste heat from 
Bucheon City and Namyangju City, 470,000 Gcal and 200,00 Gcal 
every year, respectively. In addition, 50,000 Gcal of heat generated 
from server cooling at Korea’s IT giant KT will be used for Seoul’s 
district energy services. From 2018, an annual amount of 350,000 Gcal 
will be provided to Seoul through the pipeline network connecting the 
greater metropolitan area. 

In addition, as part of its renewable energy initiative, Seoul will also 
utilize the waste heat (78 Gcal/hr) from fuel cell generators (196 MW 
capacity) located at Seonam Water Reuse Center. Other sources of 
heat that Seoul is eyeing on include waste heat (180°C) from exhaust 
in some resource recovery facilities. In fact, starting with Mapo 
facility, Seoul plans to get waste heat from 32 such facility by 2018. 
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The Eco Mileage System is an energy-saving program that engages 

citizens by giving incentives to member households and organizations 

who voluntarily cut back on use of electricity, water, urban gas and 

local heating. The name of the program comes from the words eco-

friendly and mileage, suggesting that the program implements a 

mileage accumulation system.

Need for Citizen Engagement in GHG reductions
Households and Businesses, Two Biggest GHG Emitters 
A 2007 GHG emissions report in Seoul found that households and 
businesses together emit 64.4% of GHG emissions, followed by 21.5% 
from transport sector. The finding enlightened Seoul that the most 
immediate and effective way to curb GHG emission is encouraging 
citizens and businesses to voluntarily join in the cause.  

Multi-stakeholder Approach, Engaging City Government, 
Private Enterprises and Citizens
Setting up Institutions 
In order to give a form to the eco-mileage system, the central 

government and Seoul went ahead with laying a legal foundation 
first so that they can provide support to a citizen participatory energy 
conservation initiative. With the amendment of the relevant law, 
Seoul also enacted the Low Carbon Green Growth Basic Ordinance 
in July 2011. Seoul also added provisions in the Climate Change 
Response Ordinance that stipulated that such a system can award 
energy-saving entities or individuals in the form of mileage, prize and 
incentives according to their level of participation or performance. 
It also states that a web-based system can be created to give online 
mileage points to users according to their contribution to city’s 
administration, visit counts and other activities pertaining to the 
energy saving cause. 

Energy Consumption Data Sent to Participants 
Energy providers send information of their energy consumption 
through an online platform to all households and businesses 
participating in the Eco Mileage program. Thanks to the platform, 
participants can check their consumption level by month up the 2 
years back while the government can use the data to calculate the 
amount of incentive to each household.

Collaboration with Financial Institution and Corporate Social 
Contribution 
Seoul collaborated with various stakeholders and signed MOUs with 
multiple companies to institutionalize the system, instead of having 
it as a one-off event. The system gives mileages instead of cash 
incentives, and members can use the mileage points to buy other eco-
friendly products, basically incentivizing members with good energy-
savings records to invest in driving further energy reductions. At the 
same time, Seoul extensively worked with private companies such as 
credit card companies, financial institutions and telecommunications 
companies to create a proper model for Eco-Mileage credit card. 
MOUs with such companies gave members benefits such as a 10% 
discount on public transportation, 1-5% discount on purchases of 
green products. 

Enlisting Greater Participation through Support Mechanism 
Evaluation System Based on Accumulated Usage  
Seoul changed the calculation method of energy consumption from 
“the quantity at a certain point in time” to “the average quantity used 
during six months,” encouraging continuous energy conservation. 
In other words, in order to receive incentives, a household has to 
record a reduction in emissions for the past 6 months by more than 
10% compared with the same period 2 years back. This means that 
a household has to continue to cut back energy use to continue to 
receive the benefits. 

Reinvestment of the Incentives to Energy Conservation 
A household with good energy-savings records receive mileage 
points, which can be used to buy products or devices that can further 
cut GHG emissions. For example, a household can use the mileages 
points to buy eco-friendly or energy-saving products, charge 
transportation cards, receive vouchers for traditional markets. They 
can also choose to use the mileage points to donate to energy-poor 
populations or to help planting trees for anti-desertification for better 
air quality. Participating entities such as school, apartment complexes 
or commercial buildings can receive financial support for planting/
gardening their facilities and improving their facilities with high 
energy-efficient devices. 

Support for Citizens through Tailored Support and Two-Way 
Information Channel 
At the Eco-Mileage Website, members can check precisely how much 

energy they have used for the month or over a period of time, other 
people’s valuable energy-saving tips as well as experts’ advice on 
energy conservation. This two-way communication channel promotes 
citizen participation even further while giving them a variety of 
information. The website also informs citizens of new city programs, 
such as the Energy Clinic that pays free visits to households or 
buildings to offer an energy diagnosis service.

Eco-Mileage Card to Promote Greater Participation 
As the program expanded and membership continued to grow, 
Seoul looked further than simple incentives program. With the aim 
of embrace green consumption and green transport, in January 
2010 Seoul decided to expand the incentive program to the eco-
mileage card program. The city signed MOUs with companies such 
as Samsung Electronics to supply the manufactures’ goods as Eco-
Mileage incentives and with BC Credit Card to issue Eco-Mileage 
Cards. In October 2010, Seoul signed another MOU with KT, 
communication service provider in Korea, to issue online points to 
active users on the net.  

900,000 tons of GHG Reduction and Global Recognition 
2 Million People Signed up for the Program 
Since the launch of the program in September 15, 2009, the 
membership has increased to reach 1.91 million by 2014. The 
breakdown shows 1.87 million households, 1,400 schools, 2,000 multi-
unit housing complexes, 3,600 public institutions, and around 30,000 
commercial and general purpose buildings. 

Global Recognition as Exemplary Citizen Engagement 
Program 
The Eco-Mileage System is the first citizen-participating greenhouse 
gas reduction program implemented by a local government in Korea. 
The City of Busan, Gyeonggi, and Jeollanam-do Provinces have 
already benchmarked Seoul’s program. 

In January 2010, the Ministry of Environment recognized the 
Seoul Eco-Mileage System as a model for the government-enterprise 
cooperation in the implementation of environment-friendly measures. 
Accordingly, the Ministry  expanded the program to the Carbon 
Point Zero program for other municipal and provincial governments 
throughout the country to follow. The exemplary program won Seoul 
the UN Public Service Awards (UNPSA) in 2013, garnering global 
recognition.  
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Members of Eco Mileage by Year
(Unit: persons)

 2010           2011         2012          2013         2014
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727,605

490,790

500,101362,131
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Amt of incentives (Unit : 1 million won)Cumulative
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Case Study

The Winter Energy Saving Contest 

The 2013 Winter Energy Saving Contest was held in Seoul for 4 months (from 
December 2013 to March 2014) for members of the Eco-Mileage Program 
to enhance awareness of energy saving. The contest was participated by 
136,234 households in 203 apartment complexes, and 11,861,720kWh of 
electricity was saved year-on-year (5.8% reduction from the previous year), 
which is enough to power 3,138 households in Seoul for an entire year. The 
savings is equivalent to KRW 2,229,817,188 in energy costs.
The buildings with high energy-saving performances had several 
energy conservation practices in place. For instance, many lighting 
fixtures in underground parking space, main gate, elevator lights were 
replaced with LED lamps. In addition, many buildings were cutting of 
reserve electricity, turning off unnecessary lights and keeping indoor 
temperature at an appropriate level to reduce electricity consumption. 
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efficiency, lighting devices can do so by 30% or more, making the 
lighting a very important factor in making buildings greener. Home 
to 667,000 different buildings, Seoul has the highest building density 
in the country. This suggests that replacing all traditional bulbs with 
LED lamps can give Seoul far more energy reduction benefits than 
other cities. 

Seoul’s Efforts for LED Application 
In the Seoul Eco-Friendly Energy Declaration announced in 

April 2007, Seoul committed to cutting GHG emissions and energy 
consumption and raising renewable energy use to 10% for the city 
and 20% for the public sector by 2020. To deliver the targets, Seoul 
launched various projects, one of which was to invest KRW 22.5 
billion from 2007 to 2010 to replace 156,000 traffic lights with LED 
ones. The replacement project resulted in around 42,400MWh/year of 
energy savings. Meanwhile, with the Basic Plan for LED Replacement  
announced in 2010, Seoul pushed forward with replacing traditional 
lightings with LED lighting in full swing. The plan outlines Seoul’s 
am to replace lighting in all public buildings with LED lighting by 
2020 and replace 80% of lamps in the private sector by 2030. 

In 2012, the LED replacement project was included in Seoul’s 
landmark energy policy, One Less Nuclear Power Plant. As one of the 
core pillar of the landmark policy, the LED project set a plan to provide 
7.8 million LED lightings (7 million to private sector, 800,000 to public 
sector) by 2014. Seoul made its commitment clear to the world when 
it held a press briefing in July 2012 attended by journalists from home 
and abroad. At the briefing, the capital of the country showed its strong 
commitment to make Seoul a global LED lighting city. 

Seoul, LED-Lighted City 
100% LED in Public Sector, 65% in Private Sector by 2018
As part of the lighting replacement project, the city government 
replaced about 100,000 traditional lighting fixtures, including 90,000 
at 200 public buildings and 100,000 at 160 welfare facilities and low-
income households, with the energy-efficient LED lamps. Since 2014, 
Seoul has required all newly constructed public buildings to have LED 
lightings. Seoul will enforce the initiative in the public sector first, so 
that a precedent can be set for the private sector to follow suit. 

LED Lamps for Public-Use Buildings 
Places such as underground parking facilities attached to public 
housings have the lights on all day long, requiring more energy than 
other buildings. Seoul worked closely with relevant organizations 
such as the Korea LED Association to provide LED lamps at a price 
cheaper than the market price to buildings that require more lighting. 
This lifted the financial burden on building management to buy LED 
lamps by 30%. The support helped 400 apartments out of 3,640 to 
replace all lightings in underground parking lots with the energy-
saving lamps. The rest are currently in the process of replacing them. 

Lowest Interest Rates Offered for LED Replacement 
Many people are aware of the benefits of LED lamps but are 
hesitant because of its high initial up-front investments. To help 
reduce financial burden on citizens, Seoul set aside a fund for BRP 
(building retrofit project) of KRW 15 billion. Using the find, the Seoul 
Metropolitan Government provides low-interest loans to buildings and 
energy service companies to help ease the burden of installation costs 
and enabling greater citizen involvement. Specifically, Seoul offers 
1,000 lightings-year loans at 1.75% interest rate per year.

‘Investment First, Recover Costs Later’ Approach 
Seoul also adopted a program which allows energy companies to 
recover their up-front investments through energy savings over time, 
or simply an “invest first and recover costs later” approach. Under this 
approach, the LED association installs the LED lightings first and then 
recovers the invested costs over the span of 3.5 years thereafter from 
saved electricity fees. The city government is currently working with 
some financial institutions to create a SPC (Special Purpose Company. 
The creation would facilitate the adoption of the invest-first, recover-
costs later approach using low interest rate, which will eventually 
allow citizens to opt for LED lights without the burden of greater 
initial costs.

Energy Reduction through LED Replacement 
9.7 Million LED Lamps by 2014 
From 2012 to 2014, Seoul’s 900,000 lighting fixtures in public 
buildings were successfully replaced with LED lamps. The 
precedent was followed suit by the private sector which replaced a 
total of 9 million lightings with LED, an impressive 10 times higher 
achievement. The energy saved for the 2 years is equivalent to 100,000 
TOE of energy, enough to power a household for 4 months. 

More than 90% of Subway Stations Lit by LED Lamps
Seoul city also replaced 430,000 lighting fixtures at 243 stations of 8 
subways lines in Seoul with LED lamps, saving 45% of the energy 
consumption of lightings. The outstanding energy saving example 
was award by the Ministry of Trade, Industry and Energy and is being 
benchmarked by other municipalities. 

All 156,00 Traffic Lights in Seoul Lit by LED Lamps
Since 2007 Seoul has invested KRW 22.5 billion in replacing 156,000 
traffic lighting apparatuses with LED, representing 40,000kWh/year of 
annual reduction of power, the amount needed to power 140 households of 
4 people for a full month. 

LED, or light-emitting diode, is a semiconductor light source that is 

known to cut up to 90% of power consumption compared to other 

types of light lamps. Besides its energy-saving property, LED lamps do 

not need filaments or mercury to generate light, making it a safe and 

eco-friendly�alternative.�Consequently,�countries�around�the�world�are�

introducing various policies for wide adoption for the LED lamps. 

Replacing Traditional Lightings with Energy-Saving LED 
Lamps 
Lights Stay on for Long Periods of Time in Seoul
Lights at buildings and homes consume 30% of all electricity, yet they 
show the least energy efficiency. While electric devices and heating/
cooling equipment can only improve by 10% in terms of its energy 

Eco-Friendly, High-Efficient LED Lamps 

LED Lamps

0505

LED Deployment by Year
(Unit: 1,000 lightings)

5,800

2012 2013 2014

780

50 200
610

2,260

Private sector  
Public sector

Energy Savings due to LED Replacement by Year 
(Unit: TOE)

LED Rose Garden in front of DDP (Dongdaemun Design Plaza)

2012 2013 2014

8,188

525 2,030
6,400

23,726

60,889

Private sector  
Public sector
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 Energy Saving (Unit: TOE)
 # of Facilities (Unit: # of Bldg.)

Seoul’s Building Retrofit Program (BRP) aims to save energy and boost 

efficiency�in�buildings�by�installing�new�equipment�or�improving�the�

existing ones. The money saved from these retrofits, in turn, is invested 

in citizen welfare programs. 

Essential in Resolving Energy Problems
Buildings Take up Majority of Seoul’s Energy Consumption  
The increasing consumption of energy has led to global warming 
which, in turn, is affecting the lives of citizens throughout the world. 
As climate change poses a serious threat to the global community, 
energy saving and energy efficiency are placed high on agenda. For 
Korea which depends on imports for 97% of its energy sources, the 
topic is extremely relevant that warrants an urgent attention. Buildings 
account for more than half (56%) of Seoul’s total energy consumption; 
therefore, finding a way to reduce energy consumption of buildings is 
an efficient way to address Seoul’s energy issue. 

Laying Foundation for Energy Efficiency Improvement 
Cities around the world reached a consensus at the 2nd C40 held in 
New York in 2007 to reduce GHG emissions and enhance energy 
efficiency. Seoul started to put the words into action immediately. 
In 2008, Seoul started the BRP project to enhance building energy 
efficiency and cut GHG. The program originally targeted public 
buildings, including City Hall, the Seoul Metropolitan Government’s 
affiliated offices and municipal corporations and social welfare 
facilities. Over time, the program has expanded to include private 
buildings such as universities and hospitals, and in 2012 it further 
expanded to include residential buildings as well. Meanwhile, Seoul 
is also heavily focusing on assessment of such projects; since 2014, a 
stricter assessment mechanism has been in place to identify energy-
hogging buildings from the ones with good energy saving records. 

Engaging Citizens through Multifaceted Support Mechanism
Easing Financial Burden on Citizens through Support for Initial 
Investment 
The Seoul Metropolitan Government provides low-interest loans to 
buildings and energy service companies to help ease the burden of 
installation costs and enabling greater citizen involvement. Specifically, 
Seoul offers a 8-year loans at 1.75% interest rate per year for up to 
KRW 2 billion for each project. 

Reinvesting the Money for Social Service and More Energy-
Saving  

Under the BRP, Seoul is targeting public buildings first to set an 
example for the private sector to follow suit. Seoul has retrofitted 
social welfare facilities by installing windows insulation, high 
efficiency heating/cooling devices and LED lights. 

So far, 59 welfare facilities in Seoul benefited from the project, 
saving 15% of average energy consumption and the money saved 
from these retrofits, in turn, were invested in citizen welfare programs. 
Seoul will continue to retrofit old and energy-hogging facilities for 
senior citizens. The project will cut energy use for senior care facilities 
and improve living environment for the elderly. 

Targeted Approach to Energy-Hogging Buildings 
Universities, hospitals and department stores that use high amount of 
energy, up to 2,000 TOE every year, and they are categorized as high 
energy-consuming buildings. In fact, 430 of buildings in this group 
together account for a whopping 25% of the entire energy consumed 
by the building sector. Therefore, the city government is requiring the 
buildings in this category to undergo an energy inspection every 5 
years and and advise them to replace devices that use unnecessarily 
excessive amount of energy. 

Green Campus 
University campus houses various buildings such as laboratories, lecture 
rooms, dormitories among others. Seoul is encouraging these campuses 
to become conscious of their energy consumption and voluntarily join 
the city’s green cause. For example, Korea University has formed an 
energy safety team in the campus which not only monitors energy use 
on campus but also actively launches energy-reducing initiatives. For 
instance, the team regularly checks whether lights are left on after class. 
In addition, the team has upgraded cooling/heating facilities using waste 
heat from effluent flowing from subway stations nearby while adopting 
an IT-based BEMS system to better manage energy consumption. 
 
Turning Industrial Complex into Energy-Saving Complex 
The Seoul Digital Complex is a home to buildings of as many as 
12,000 IT companies. The nature of the complex necessitates high 
energy use, which is why Seoul designated this area as a special 
energy-saving complex with the target of cutting 10% of its energy 
use. To support the energy-saving objective, Seoul has launched 
several awareness and training campaigns for building owners and 
managers while providing tailored energy consulting services. 22% 
of buildings have so far participated in the energy efficiency project. 
Seoul plans to expand the participation level to 60%. 

Pilot Project for Energy-Saving Complex 
In general, many citizens recognize the need to retrofit old houses, but 

most of them are reluctant to make such a decision for various reasons. 
To encourage them to make the move, Seoul has partnered with 
housing service companies to run a pilot project on some of the old 
public housings. Under the pilot project, old public housings undergo 
changes to be transformed as energy-saving homes by installing 
insulated wall, windows and high efficiency heating/cooling devices. 
When just one of the houses turns to an energy-efficient home, many 
neighbors were easily attracted to retrofit their houses. Therefore, 
the pilot project serves to provide a chance for the people to see the 
benefits of home retrofitting and thus voluntarily join in the house 
greening move. 

Providing Affordable, High Quality Windows Insulation
In many housings, insufficiently insulated windows waste a great deal 
energy, which is installation of window insulations lead to a very high 
satisfaction to most of the people. In order to encourage more people 
to change their inadequate windows, Seoul partnered with a number 
of window companies to provide discounts to consumers who choose 
to install window insulations.  

Following the Rationale of Market Economy 
For the BRP to be widely adopted, it should follow the rationale 
of market economy. To this end, Seoul required all buildings over 
3,000m² and multiple-unit housings over 500 households to submit 
energy assessment certificate for housing sales or rentals. From 2015, 
information regarding energy use of buildings, including public 
buildings, will be disclosed to the public via real estate portals. 

Great Citizen Participation Proves Efficacy of BRP
8-Fold Increase in the Number of Participating Buildings in Just 
5 Years  
Launched in 2008, the program originally targeted public buildings, 
including City Hall, the Seoul Metropolitan Government’s 
affiliated offices and social welfare facilities. By 2012, the program 
has expanded to include residences as well as private buildings. 
Specifically, insulation and improvement of the house environment 
have been popular among citizens. Over the course of a few years, the 
number of citizen participation to BRP has significantly increased; 
in 2014, 57,689 buildings participated in the BRP while only 40 
participated in the same project in 2008. 

BRP Recognized Worldwide 
In November 2013, the World Green Building Council chose 
Seoul for its Climate Action Leadership Award. The prestigious 
international award honors Seoul’s leadership in its comprehensive 
green campaign. 
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Delivering Both Environmental Protection and Economic 
Benefits 

Building Retrofit Project (BRP)

PV cells are integrated into glass windows to enhance energy efficiency 

2008 2009 2010 2011 2012 2013

86 119 230

3,447

10,558

40

3,723 2,050 8,331 13,605 23,542 28,790

BRP Implementation by Year Financial Support for BRP

Category
Single Building (including 

underground facility)
Collective Building (more 

than 2 buildings)

Ceiling for Loan

100% within the project budget

Min. 5 Million/
Max. 2 Billion won 

Max. 4 Billion won

Interest Rate Yearly 2.0% (1.75% in 2014)

Conditions
Project : Installation of energy-saving facilities 
Loan : 8-year loans
(Installations with a grace period of 3 years)



040 041

Seoul’s 

Exemplary 

Environment 

Policies

07

Seoul Energy Dream Center 

Seoul Energy Dream Center 

As Korea’s first and largest energy autonomous building, the Seoul Energy 

Dream Center aims to raise the public awareness on the importance of 

energy�conservation�and�renewable�energy�while�providing�adequate�

information.  

Korea’s First and Largest Autonomous Building 
Seoul Eco-Friendly Energy Declaration  
In April 2, 2007 Seoul declared its strong commitment to raising its 
renewable energy supply to 10% by 2020. To meet the target, Seoul 
built a landmark for renewable energy in World Cup Park, a popular 
recreational area in Seoul, as a way to attract the public attention on 
the use of renewable energy.

Construction and Design of the Building 
The construction of the nation’s first energy autonomous building took 
off in December 2009 within the Peace Park area in World Cup Park 
and was completed in December 2012 after 3 years of hard work. With 
various technologies for insulation, natural light, wastewater reuse, the 
Seoul Energy Dream Center embodies the future of constructions that 
use cutting-edge energy-saving technologies to dramatically reduce 
energy consumption while meeting the necessary energy needs by 
renewable energy. 

The Center Christened by the Citizens 
The original name of the innovative building was ‘Zero Energy 
House’. The name, however, caused confusion in some people who 
mistook the building as a residence, rather than an office. In addition, 
the term zero-energy building was already in wide use, making 
the building’s name less creative and novel. To find a more suitable 
name, Seoul opened up to hear from the citizens. Engaging Seoulites 
suggested 1,599 ideas including Eco-Nuri, Seoul Green Center, and 
Energy Dream among many other creative ones. The final decision 
was made in deliberation with experts, and the Energy Dream Center 
was chosen. 

Opportunity for Citizens to Experience the Latest Energy-
Saving Technology 
The Center is a result of collaborative work between the Seoul 
Metropolitan Government and Fraunhofer Institute for Social Energy, 
a solar energy research institute in Europe. The construction of the 

center is also meaningful as it is the first time for a public institution to 
establish an energy autonomic construction. 

Embodiment of the Latest Energy-Saving Technology 
The building is designed to optimally save energy by having the 
overall shape of a pinwheel with oblique outer walls, fand by reflecting 
over 60% of sunlight with white artificial marble attached to walls. 
The Seoul Energy Dream Center saves 70% of energy by adopting 
high performance skins such as LED lamps, high performing 
insulation, windows and doors as well as waste heat recycling 
technology. 

The remaining 30% of the energy needs are met by using power 
generated by solar photovoltaic power (272kW) and geothermal 
heat systems (112kW). It has 624 sheets of solar photovoltaic panels 
installed on its rooftop and 240 sheets in its front yard. The remaining 
electric power, if any, will be sold to Korea Electric Power Corporation 
(KEPCO).

Classroom for Citizens 
As a 4-story building with a total floor space of 3,762m2, including 
1 basement floor and 3 ground floors, Seoul Energy Dream Center 
is mainly consisted of a publicity hall (1st floor), green technology 
exhibition hall (2nd floor), environment experiencing education hall 
and multi-purpose hall (3rd floor). 

The Center serves as a classroom for visitors who are willing to 
learn about green energy technology and experience them firsthand. 
In addition, book cafes and conference halls make the Center more 
accessible to many people. Some space of the Center is offered to 
companies and institutes for free so that they can utilize the to share 
information on their green technologies and introduce their green 
products.

Energy Landmark of Seoul 
From its opening in December 12, 2012 to the end of 2014, a total 
of 110,000 people have visited the Center to learn and experience 
green, renewable energy. Many civil groups also prefer the Center 
as a place to teach students about renewable energy. Every year, the 
remaining electric power, if any, isl be sold to Korea Electric Power 
Corporation (KEPCO). As of December 2014, PV power generated 
950,831kWh and KRW 72,559,587 of profit was made from the sale 
to KEPCO. 

Number of Visitors by Year
(Unit: Persons)

*as of 2014

2012

2013

2014

860

49,132

61,399

Center’s Energy Generation by Year
(Unit: kWh)

*as of 2014

2012

2013

2014 364,038

239,205

347,588

Profits from Energy Sales by Year
(Unit: 1,000 won)

*as of 2014

2012

2013

2014 25,721

19,825

26,610

Case Study

Eco-Tour 
The Seoul Energy Dream Center is operating an ‘eco-tour’ program 
that allows citizens to make first-hand observations on various energy 
facilities. 
Examples include Sangam Hydrogen Station, the first facility that 
succeeded in using landfill gas to produce hydrogen, Mapo Resource 
Recovery Facility that incinerates wastes to produce energy and a 
fuel-cell power generator. Visitors can look aroun these eco-friendly 
facilities around the energy dream center while riding on eco-
friendly vehicles such as electric bus or hydrogen bus. By 2014, a total 
of 14,219 people have visited the 682 different eco-tour programs, 
making the eco-tour program the most popular programs offered at 
the Center. 

The front view of Seoul Energy Dream Center

Energy –Saving : Passive Elements 
   External Insulator : Insulators in rooftop and wall minimizes heat loss and heat 
transfer 

  Triple-Paned Glass Window : Heat transfer rate below 7W/m2·K 
  High-Efficiency Window System : Heat transfer rate below 1.0W/m2·K
  Electric Blinds : Blinds can regulate sunlight coming in and out of the windows 
  Artificial Marble : The high-end material reflects more than 60% of sunlight 

Energy-Saving : Design Elements
  Pinwheel-shaped reflective walls 
  Courtyard inside the building 
  Inclined window 

Energy-Saving : Active Elements 
   Geothermal : (112kW: 50 meters deep, 37 holes) radiant heating/cooling system 
reduces energy use 

   PV Panel : Capacity of 272kW, 864 modules in total (624 on the roof, 240 on the ground)
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In order for youth to take the lead in the energy saving movement, 

Seoul is organizing a citizen-engaging program known as the Energy 

Guardian Angels Corp. Composed of young students from elementary 

through high school, the Corp nurtures the students to grow as leaders 

in the energy-saving culture in Korea. 

Growing Membership 
In July 2012, Seoul launched the Energy Guardian Angels Corps 
to encourage more youngsters to voluntarily join in energy saving 
practices in their lives. The launch contributed to greater awareness 

not just among students but also among parents and schools. 

About Half of Schools in Seoul Take Part 
In 2012 when the Corp was first formed, 214 schools joined in the 
move and the number grew to 557 in just 2 years, which represents 
43% of all schools in Korea. Participation of students is expected to 
cause ripple effect since it encourages families of member students 
to join in the energy saving initiatives at home.

Cooperation with School and Experts
Members of the Energy Guardian Angels Corp are supported by 

a number of groups. At school, teachers serve as mentors, teach 
the Angels about energy saving practices and lead initiatives. 
Outside school, there are civil groups and experts in energy who 
also support the cause of the Corp. Such support both within and 
outside classroom allow the Angels to actively pursue the cause of 
energy saving. 

Seoul’s Unsparing Support 
The city government is offering full assistance to the proud youngsters 
with a wide range of programs and incentives. 

Education Programs and Cultural Events 
The SMG, together with experienced civil groups, provides education 
programs on energy saving and climate change so that the youngsters 
can better manage the organization. Seoul’s cultural programs for 
members and their families are very useful as well. Seoul organized 
the initiation ceremony, hands-on training programs, camps as well 
as several campaigns. More programs to engage them are under 
consideration. 

Incentives and Education Contents 
Seoul offers a tiered incentive system for participants to the Energy 
Guardian Angels Corp program. The first tier incentive is for the so-
called ‘Prestigious Class’ with better performance, and the second tier 
for the ‘Regular Class’, and incentives are awarded to high-performing 
schools, teachers and students. There are programs are available for 
principals and mentors while contests and newsletters enrich activities 
of the Corp. In particular, the energy booklet created by the city 
government serves as a useful reference for the members. 

Sharing Energy Saving Knowhow 
Under the Energy Guardian Angels Corp initiative, schools and 
students voluntarily come up with some of the brilliant ideas. One of 
the novel ideas brought about by students was that a school should 
recognize energy-saving activities as the required community 
services and give credit for such activities. Many of the ideas were 
implementable in classroom setting. Seoul is sharing such innovative 
ideas with schools throughout the city. 

Driving Seoul’s Energy Initiative 
The Corp has contributed to saving energy, spreading energy-saving 
culture at school, and raising awareness of Seoul’s green initiative to 
the general public. 

Energy-Saving in Participating Schools 
As of 2014, there were about 24,000 students from 526 schools that 
took park in the Energy Guardian Angel Corp. Together, they led to an 
average of 6.7% reduction in electricity use, which translates to saving 
KRW 1.154 billion in electricity bills. 

300,000 Students per Year In the Corp 
As of 2014, 34,552 students from 521 schools across Seoul 
participated in some form of education programs or campaigns led 
by the city government. Besides the government-led initiatives, these 
students also took part in 3,726 of energy-related programs that are 
launched by schools. The figures show that students are extremely 
keen on energy savings. It is worth nothing that many student-
focused programs such as the Energy Guardian Angel Corp can lay a 
strong foundation for them to grow into the leaders in environment. 

Future Leaders in Environment 

Energy Guardian Angels Corps

Reduction in Energy Use and Electricity Bills  (Unit : 1,000 won)

Category
Energy Use (kWh) Reduction

(ⓐ, kWh)
Rates

(ⓑ,won/kWh)

Reduction in 
Electricity Bills

(ⓐ×ⓑ, won)2013 2014

Winter
(Jan, Feb, Nov, Dec)

99,518,874 92,414,105 7,104,769 82.6 586,853,911.97

Spring, Fall 
(Mar~May, Sep to Oct)

80,924,215 74,624,191 6,300,024 59.8 376,741,436.99

Summer
(Jun~Aug)

49,197,935 47,222,861 1,976,07 96.6 190,888,817.95

Total 229,641,024 214,260,157 15,380,868 1,154,484,167

* Year 2014

Reduction in Energy Use (By School) (Unit : kWh)

Category

Total Reduction Increase

# of 
School

Rate of 
Reduction

Amt. of 
Redution

# of 
School

Rate of 
Reduction

Amt. of 
Redution

# of 
School

Rate of 
Reduction

Amt. of 
Redution

Elementary 
School 

315 7.0% 8,636,18 291 9.3% 10,586,132 24 21.0% 1,949,944

Middle 
School

151 6.8% 3,577,997 130 9.4% 4,301,952 21 10.2% 723,955

High School 91 5.9% 3,204,392 80 8.0% 3,803,555 11 8.6% 599,162

Total 557 6.7% 15,418,578 501 9.1% 18,691,639 56 14.0% 3,273,061

* Year 2014

Participation in Energy 
Guardian Angels Corp 

* Year 2014

Total
 # of Schools : 362(68.8%)

 # of Activities : 3,726
 # of Participants : 291,181

Elementary School 
# of Schools : 252(81.6%)

# of Activities : 2,831 
# of Participants : 158,578

Middle School 
# of Schools : 79(56.8%)

 # of Activities : 592
 # of Participants : 93,497

High School 
 # of Schools : 31(39.7%)

 # of Activities : 303
 # of Participants : 40,106
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Energy Guardian Angels Corp taking part in an energy-saving campaign 
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sultants are constantly provided with career consulting services 
or sometimes they are dispatched to private energy companies for 
more job experiences. The multilayered support system prepares 
the potential talents to either find a job or start their own business 
in the energy sector. There were 150 such consultants in 2013, the 
first year of implementation. In the following year, 95 were chosen 
as the Energy Planners. The consultants were allowed to continue 
employment in 9 cooperatives or NGOs in the energy sector that were 
newly established. 

Finding Unnoticed Energy Waste  
Energy Consulting to Small Buildings and Businesses 
The current regulation requires all large building, big corporations 
and factories to undergo regular energy inspections. However, this 
regulation does not apply to self-employed and small-scale buildings 
or businesses. This is where the consultants come in. Qualified energy 
consultants provide free energy checkup services to the otherwise 
unregulated entities; In fact, in 2013 they inspected 1,206 businesses 
including restaurants, kindergartens, public bath, accommodations 
and religious institutions. In 2014, the number of businesses who used 
the consulting service grew up 1,562. There was a noticeable progress 
in energy-saving records in the businesses that received such services; 
72.1% of businesses reduced electricity use by an average of 12.2%. 
This is equivalent to 2.81GHw of electricity, or KRW 300 million. The 
result shows a welcoming sign not only in terms of monetary benefits 
but also in terms of its environmental impact. 

Specific tasks of energy consultants include analyzing energy 
usage pattern and giving instructions on how to save energy from 
heating/cooling or electric devices. For example, they recommend 
replacing the old electronic appliances or lightings to high-efficient 
ones. Better yet, they give specific data on how much the suggested 
measure would cost, how much energy bills they can cut, and most 
importantly at what point they can recover the initial investment. 
Consultants also recommend the best electricity plan for each 
household, based upon usage history. Overall, efforts of Energy 
Planners have proven to relieve financial burden on many of Seoul 
citizens. 

Energy Saving Campaign 
A wide range of information gathered by energy consultants are 
sometimes used as the basis of policy formulation and energy-
saving campaigns. For instance, energy consultants initiated an idea 
for a campaign to encourage energy-hogging businesses to turn off 
electric signage and outdoor lighting devices when unnecessary. The 
campaign bore fruits as 5,065 businesses out of 13,000 in Seoul took 
park in the campaign and saved 6.8 million kWh of electricity a year, 
enough to power 1,800 households for an entire year. 

Seoul also launched a campaign that informs the public to turn off 
water purifiers when not in use. The campaign was initiated from the 
findings that turning off water purifiers, which consume more power 
than refrigerators, can save half the electricity. An easy tool to put 
this knowledge into action is a power strip with individual switches 
that makes it easy to turn off devices not in use. Energy consultants 
actually helped install this energy-saving device to businesses they 
visited in addition to informing them of the need to turn off the device 
after closure. 

Another campaign led by energy consultants was getting rid of 
incandescent lights in traditional markets. To this end, consultants 
joined hands with environment groups and lighting companies 

and visited many traditional markets in Seoul to inform them of 
the benefits of LED lights. As a result, 1,777 incandescent lights 
were replaced with LED lightings. This led to an annual savings of 
1,319,835 kWh of electricity, enough to power 4,230 households for 
a full year. 

Energy welfare is an important part of what the Energy Planners 
do. The so-called energy-poor are those whose spending on 
energy exceeds 10% of their total spending, and 10.3% of Seoul’s 
population fall into the energy-poor category. The consultants 
strive to meet their demands and make their lives better. One 
of the projects for the group was LED replacement. For energy-
poor populations, consultants personally visited their households 
and replaced the traditional lightings with LED lamps as well 
as offering them other energy-saving devices. In 2014, 1,163 
households replaced lightings with LED, leading to s monthly 
reduction of KRW 1,500 on electricity bills. Meanwhile, consultants 
pay particular attention to underprivileged people who need the 
most support. For instance, consultants offered insulation products 
such as wind-cover, paper weather strip, etc. to enhance the energy 
efficiency at home. 

Serving Two Ends : Energy and Employment 
Reemployment and Startup 
Seoul continues to support the consultants even after the contract 
expires. For example, Seoul has signed an MOU with companies in 
the energy sector to provide the ex-consultants training opportunities, 
internship or even jobs. Some consultants use their experiences as 
Seoul Energy Planner to get another stable job or start a company 
themselves. 

Meanwhile, many women whose career has been interrupted find 
the New Deal jobs very useful, too. 94 of the people who served as 
consultants are now hired in the private sector, 3 found a company 
themselves, and the rest are finding meaningful works at cooperatives 
and NGOs.

Job Creation for Energy Sector 
The Energy Planners play an important role promoting Seoul’s 
One Less Nuclear Power Plant policy to other municipalities in 
Korea. As a result, Busan, Yongin, Seongnam, Bupyeong-gu have 
benchmarked Seoul’s exemplary case are currently formulating 
a program similar to Seoul’s New Deal job. Clearly, this public 
employment creation initiative of Seoul is being widely replicated 
across the nation. 

Seoul�Energy�Planners�are�qualified�

consultants who provide a compre-

hensive service that includes measuring 

energy use, analyzing usage pattern 

and offering solutions to save energy 

for small-sized building and other 

commercial facilities.  

Creating Sustainable Job While 
Solving Energy Issue 
The Seoul Energy Planners program 
is part of Seoul’s New Deal Jobs, 
an initiative that took off in 2013. 
Creating New Deals jobs is important 
because it helps job seekers find 
a stable employment. But the 
significance of the program also lies 
in the enhanced public service that 
the Planners provide to the general 
public. 

As part of the green employment 
initiative that is implemented in line 
with the city’s One Less Nuclear 
Power Plant Policy, the Energy 
Planners are hired by SMG to provide 
specialized consulting on energy 
related issues. Examples of their 
service include analyzing energy 
usage patterns and offering solutions 
to cut energy use and hence the bills. 

The city government gets directly 
involved in nurturing the energy 
consultants; it not only hires them but 
also provides them with job training 
and equipping them with expertise to 
perform their duties. 

During the contract, energy con-
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Energy Designer for Commercial Facilities 

Seoul Energy Planner

Reduction in Electricity Use by Business (Unit : %)

welfare 
facility

public 
bath

accommodations religious 
facilities

office restaurants

15.6

9.9

14.8
13.5

4.9

8.6

Seoul Energy Planner inspecting energy use 
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Up until now, the Seoul Metropolitan Government focused on reducing fine dust to 

improve the air quality and achieved significant reduction in the concentration of fine dust. 

However, the citizens’ concern over ultrafine dust remained unabated. To address the 

situation, Seoul city government set out to make an all-out effort to improve the air quality 

of Seoul through various policies including the 20% reduction target of ultrafine particles 

concentration by 2018, a timeline that is six years ahead of the central government’s plan. 

“Switching the burner installed in a boiler saves fuel cost 
and reduces pollutants emitted in the air. I feel proud that 

I’m making a contribution to improving Seoul’s air quality.” 
 - Cha, Kyoung-yong, Staff at a low NOx burner manufacturer

“Monitoring the air quality is not an easy task. However, it 
is rewarding that I have a special responsibility in keeping 
the environment more pleasant and safe and making our 
citizens happier. Going forward, I plan on conducting 
more research that is useful for the citizens.”
 - Noh, Seung-keun, Researcher at the Seoul Institute of Public 

Health & Environment

Air Quality Monitoring System

Fine Dust Forecast & Warning System 

Fugitive Dust Producing Sites

Low NOx burners

Total Pollutant Load Management System

Northeast Asia Cooperative Network to 
Improve Air Quality

Ozone Forecast System 

City Gas
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Concentration of Ultrafine Particles 
(Unit :  ㎍/m3)

*Based on data from 2014

2. Overview of Seoul’s Air Quality

Changes in Air Quality and Pollution Level
Since the city government began taking an anti-pollution action 
in earnest in 2003, the air quality of Seoul showed a gradual 
improvement. The concentration of fine dust (PM-10) and ultrafine 
particles (PM-2.5) decreased over time with the exception of a slight 
increase in 2013 and 2014. The concentration of nitrogen dioxide (NO2) 
which is the major source of ultrafine particles decreased gradually 
while concentrations of sulfurous acid and carbon monoxide dropped 
to 1/3 of the standard set by the Ministry of Environment.

Analyzing the Impact of Ultrafine Particles
According to a research on the domestic sources of ultrafine 
particles in Seoul titled “Research on reducing ultrafine particle 
concentration” (jointly conducted by Anyang University and Suwon 
University), motor vehicle emissions account for 35%, heating and 
power generation 27%, and construction equipment and machinery 
17%. This needs to be taken into consideration to set a priority 
when devising measures to curb the sources of ultrafine particles. In 
addition, sources from neighboring countries account for 30~50% of 

ultrafine particles in Seoul. Seoul is particularly vulnerable to outside 
sources during winter and spring when the dust blows over to Korea 
on the westerlies. Therefore, efforts to reduce air pollutants at home 
will not be sufficient to tackle the aggravating air pollution of Seoul. In 
addition, the fact that ultrafine particles from Incheon and Gyeonggi 
province affect Seoul underscores the importance of cooperation 
between these neighboring regions. 

3. Why Improving Air Quality is Necessary

Aggravating air pollution is a serious problem not only because it 
causes diseases but also because it degrades the quality of life. It is 
well known that ozone and fine dust incur direct harm on the human 
body. Higher ozone concentration reportedly leads to respiratory 
problems including frequent coughing, reduced lung function, and 
chest anxiety, and causes decrease in the yields of white radish, 
carnation, and leaf tobacco.

Ultrafine particles are known to cause respiratory and cardiovascular 
diseases and epidemiology studies found that ultrafine particles 
lead to higher mortality rates. Recent studies on the relationship 

1. Citizens’ Concern over Ultrafine Particles

Amid the citizens’ growing concerns on ultrafine particles that pose serious health risks, Seoul city 
government set out to make an all-out effort to improve the air quality of Seoul through various policies  to 
meet the 20% reduction target of ultrafine particles concentration by 2018. However, since the sources of 
ultrafine particles are not limited to Seoul and may originate from regions outside of Seoul and even from 
overseas, Seoul city government’s efforts alone will not be sufficient to tackle this problem. Therefore, Seoul 
will closely cooperate with and engage the citizens, corporations, and the central government to meet the 
challenging target of reducing the concentration of ultrafine particles by 20%.

Reducing Ultrafine 
Particles by 20%

Changes in the Trend of Air Quality By Year  
(Unit : PM in ㎍/m3, the rest in ppm)

Crtieria 2007 2008 2009 2010 2011 2012 2013

PM-10 Less than 50 61 55 54 49 47 41 45

PM-2.5 Less than 25 30 26 26 25 24 23 25

NO2 Less than 0.03 0.038 0.038 0.035 0.034 0.033 0.030 0.033

O3 Less than 0.06 0.018 0.019 0.021 0.019 0.019 0.021 0.022

SO2 Less than 0.01 0.006 0.006 0.005 0.005 0.005 0.005 0.0056

CO Less than 9 0.7 0.6 0.6 0.5 0.6 0.5 0.5    1 2 3 4 5 6 7 8 9 10 11 12

29
31

28 29
27

22
24

18
16

18

22 21

Panoramic View of Han River
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between fine particles and diseases found that fine particles affect 
the bronchial tubes, leading to asthma, chronic bronchitis, and 
respiratory obstruction or diseases such as myocardial infarction, 
stroke, abnormal heart rhythms, and even sudden death. Since 
yellow dust generally carries air pollutants, we need to be cautious 
of the health hazard risks posed by fine particles along with the 
health risks of yellow dust such as respiratory problems, asthma, and 
allergies. As such, reducing air pollution prevents diseases, thereby 
freeing the citizens from pain, reducing the social cost of medical 
bills, and creating a more pleasant living environment. All in all, 
better air quality translates into higher quality of living. In addition, 
although the price tag of a more pleasant living condition cannot 
be pinpointed, the positive effect on one’s emotion is invaluable. 
Therefore, policies to improve the air quality of Seoul bear 
importance on a par with policies aimed at boosting the economy. 

4.  Reducing Ultrafine Particles to Protect 
Citizens’ Health

Policy Direction to Reduce Ultrafine Particle Concentration
Seoul announced an ambitious goal of reducing ultrafine particle 
concentration by 20%, which aims for a cleaner atmosphere than 
that above Bukhansan, with a deadline that is six years ahead of the 
central government’s plan to reduce the concentration to below 20㎍/
m3. To accomplish this goal, Seoul will build on successful policies of 
the past by making improvements, come up with new measures, and 
set a priority based on pollution sources to ensure that all efforts are 
focused on measures that are highly effective. At the same time, the 
city government plans to closely work with stakeholders from home 
and abroad and encourage active participation from the private sector 
and the citizens to ultimately boost the citizens’ quality of life.

Detailed Plan to Accomplish the Goal
First of all, Seoul will set the priority based on different sources of 
ultrafine particles and mobilize all direct and indirect measures to 
tackle each source. Comprehensive efforts will be made to reduce 
emissions from the transportation and industry sector as well 
as sources in everyday lives. These efforts will also be linked to 
indirect measures such as evaluation of environmental effect and 
urban planning strategy of the city. Second, the city government 
will customize the detailed plans for different regions and different 
seasons. For instance, each administrative district office will be 
encouraged to identify unique measures to tackle the problem. 
Seoul will also engage in discussions with other local and provincial 
governments to identify common goals and promote joint efforts. 
Moving away from a single strategy to be implemented all-year-
round, Seoul plans to choose an area of concentration for each season 
in order to boost administrative efficiency. Third, corporate social 
responsibility and the participation of the citizens will be emphasized. 
For instance, the city government will sign MOUs with eco-friendly 
boiler manufactures to promote the switchover to such boilers and 
establish citizen-participatory governance structures to boost civic 
engagement. Lastly, Seoul plans to strengthen partnership with 
neighboring cities in Korea and China to reap practical benefits. Given 
that 50~70% of the sources of ultrafine particles originate from outside 
of Seoul, it is important to establish a cooperative system among 
neighboring cities to set reduction targets, come up with action plans, 
and monitor progress on a regular basis.

A New Approach to Reduce the Concentration of Ultrafine Particles
When the Seoul city government initiated measures to improve the air 
quality in 2002, the priority was on reducing fine dust (PM-10). As a 
result, the fine particle concentration of Seoul improved significantly 
but the citizens’ anxiety over ultrafine particles (PM-2.5) continued 
unabated. Against this backdrop, Seoul needs to devise air quality 
improvement measures focused on reducing ultrafine particles, boost 
practical and continuous cooperation with stakeholders from home 
and abroad, and ensure the health and safety of the citizens.

5. Major Policies by Sector

Transportation Sector
Transportation sector (including vehicles, construction equipment/
machinery) accounts for 52% of ultrafine particles. Emissions from 
diesel cars account for 67% of nitrogen oxide (NOx) which is the 
major source of ultrafine particles, followed by 12% from gasoline and 
CNG vehicles, and 9% from LPG-fueled vehicles, respectively. By 
vehicle type, truck and construction equipment/machinery contributed 
the most, accounting for 54% of nitrogen oxide emitted. The average 
atmospheric concentration level of fine particles was reduced 
significantly owing to various incentives to reduce emission from 
diesel-powered vehicles including installment of DPF and promotion 
of CNG cars. However, ultrafine particles that cause negative acute 
health effects have not been controlled much. To reduce emission of 
ultrafine particles, Seoul plans to implement a three-pronged strategy. 
First, Seoul plans to directly tackle the source of vehicle emission by 
promoting the use of eco-friendly cars such as EV and focusing on 
reducing emission from diesel cars through new incentives. Second, 
by rezoning LEZ, the city government will manage the pollution 
caused by vehicles entering Seoul from outside. Third, efforts will 
be made to control transportation demand including the introduction 
of a passenger car mileage system and expansion of car sharing 
services. Lastly, the city government will work closely with the central 
government to improve relevant systems and institutions in order to 
prevent the emission of air pollutants.

Industry & Non-industry Sector
Industrial and non-industrial sources account for 27% of ultrafine 

A New Approach to Reduce the Concentration of Ultrafine Particles

Past Efforts (Years 2002~2014) New Approach (Years 2015~2018)

Vision
•  Improving Seoul’s air quality to meet the level of the 

advanced economies 
• Transforming  Seoul into a healthy, breathing city

Goal
•  Improve air quality of Seoul on a par with the air quality of 

Jeju Island

• Focus on protecting citizens ’health + Encourage citizens’ participation
– Target : To reach the air quality level of cities in advanced economies 
– Reduce the number of patients with bronchitis by 30%
– Improve visibility (20km)

Index • Fine Dust(PM-10) : 45㎍/m3 • Ultrafine Particles (PM-2.5) : 20㎍/m3

Strategy
• Focus on lowering emission from vehicles 
• Manage the exhaust from vehicles in use 
• Reduce fugitive dust through street cleaning 

• Focus on reducing NOx to lower the concentration of PM-2.5             
• Encourage participation from citizens, corporations, and government
• Cooperate with mebers of  BESETO to improve air quality

Task • 22 Projects in  5 Sectors • 70 Projects and 31 Core Tasks in 6 Sectors

Transportation 
Sector

• Focus on reducing PM10
– Lower emission from decrepit vehicles
–  Switch diesel buses and cleaning trucks to CNG buses 

and trucks
• Manage vehicle exhaust through crackdowns
– Conduct detailed investigation of combustion engines 
– Intall surveillance cameras to curb vehicle exhaust 
• Manage demand (Self Car Free Day)

• Focus on reducing PM-2.5
–  Apply new technology to reduce emission of NOx : Reduce both PM-NOx, Replace three-

way catalytic converters
–  Manage low-emission vehicles (diesel vehicles below 2.5 ton) : Introduce electric trucks via  

pilot project, Introduce remote measurement devices 
– Manage construction equipment : Switch to new engines, Manage PM·NOx
– Promote the use of eco-friendly vehicles (i.e. hybrid bus, electric taxi, etc.)
• Manage polluting vehicles by restricitng entrance into certain regions  
– Introduce “Clean air zones” near Namsan, Redesign LEZs
• Reduce traffic volume via various demand management methods 
– Introduce passenger car mileage system   
– Expand “No Car Day” and pedestrian-only streets 

Industry•Non-
industry Sector

• Introduce the Total Pollutant Load Management System
• Focus on managing work places that emit air pollutants 
– Manage painting houses and power-generation plants

•  Improve the Total Pollutant Load Management System
–  Expand the types of business operators under supervision to include mid-sized work 

places
• Encourage companies that emit pollution to cooperate and conduct CSR activities 
– Cooperate with boiler manufacturers, Promote the use of eco-friendly products

Living 
Environment 

Sector

• Expand street cleaning to maintain clean streets 
• Manage fugitive dust at construction sites 

• Encourage participation from citizens, corporations, and government

Protection of 
Citizens’ Health

• Establish Fine Dust(PM-10) Forecast and Warning System • Cooperate with mebers of  BESETO to improve air quality

External 
Cooperation 

• Passive approach to external cooperation 
•  Cooperation efforts led by Metropolitan Air Quality 

Management Office
• 70 Projects and 31 Core Tasks in 6 Sectors

Major Reduction Polices by Source of Ultrafine Particles 

Vehicles Install DPF on diesel cars, Switch to CNG buses, etc.

Industry•Non-industry Provide eco-friendly boilers, low Nox boilers, etc.
Construction 

equipment/Machinery
Replace the engine of construction equipment/
machinery, Restrict the entry into construction sites, etc.

Fugitive dust
Manage work places that generate fugitive dust, Clean 
the streets via water sprinklers, etc.

Biological materials
Manage restaurants with barbecue equipment and 
jjimjilbangs, etc.

Major Policies to Tackle the Influence from Different Regions

Overseas
Expansion of cooperative system among the main cities of China 
and Northeast Asian countries 

Areas outside 
of Seoul 

(Domestic)

Cooperation through the Committee on Metropolitan 
Atmospheric Environment Management

City of Seoul 
Implementation of emission reduction projects and policies to 
minimize negative health risks from ultrafine particles

Vehicle Emission 
35%

Industry/Non-
industry 

27%

Construction 
equipment/
Machinery 

17%

Fugitive Dust 
12%

Combustion of 
Biological Materials 

7%

Natural 
Occurrence 

2%

Overseas
49%

Incheon, Gyeonggi 
province 

17%

Others 
4%

Seoul
21%

Outside of 
metropolitan area 

9%

Strategy to Manage the Transportation Sector 

Manage vehicles Restrict areas Manage demand Improve institutions
•  Promote the use 

of eco-friendly 
cars

•  Reduce emission 
of NOx 

•  Establish a comprehensive 
system to manage the 
metropolitan region

•  Control the entrance of 
cars from outside the 
metropolitan region

•  Introduce 
passenger car 
mileage system

•  Expand car 
sharing services

•  Strengthen emission 
standards

•  Introduce the Total 
Pollutant Load 
Management 
System

Strategy to Manage the Industry & Non-industry Sector 

Non-industry sector 
(conventional buildings)

Industry sector
(work places)

Promotion of eco-
friendly boilers
•  Provide subsidy and 

low interest loans
•  Encourage 

partcipation of 
companies 

Supply of low NOx 
burners
•  Increase financial 

support provided 
by the central and 
local governments

•  Reduce the 
replacement period

Total emission 
regulation of NOx
•  Introduce 

optimized 
techniques

•  Expand the 
number of sites 
under supervision 
(18 → 53 sites)

Consultation for 
small-sized plants 
or workplaces
•  Process 
improvement

•  Increase 
consultation 
(37 → 200 sites)
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so much to limit the rise in ultrafine particle concentration. However, 
active cooperation with neighboring countries such as China has 
been limited and although the Basic Plan on the Metropolitan Area 
Air Quality Management and enforcement plans by each provincial 
and local government have been established and implemented, more 
substantial cooperation with among local governments is needed.

To strengthen international cooperation, SMG will closely work 
with local governments in Northeast Asia, experts, and the private 
sector to set reduction targets and devise implementation plans. The 
progress will be monitored on a regular basis to ensure that major cities 
in Northeast Asia including China will meet the target and achieve 
air quality improvement. Domestically, the city government will join 
hands with municipal governments in the metropolitan region to launch 
a working-level T/F team dedicated to improving the air quality in the 
metropolitan region in 2015. Building on the work of the Committee on 
Metropolitan Atmospheric Environment Management, the T/F team 
will launch joint investigation of emission sources on a regular basis, 
conduct peer monitoring and inspections, provide feedback or ideas for 
new solutions, and conduct joint projects to improve air quality.

Engaging the Public to Improve Air Quality 
Up until now, the concept of ultrafine particles or appropriate measures 
to address the hazardous risk was not clearly understood by the public, 
leaving many unprotected from health hazards ~. Seoul’s emission 
reduction efforts alone will have limited effect on lowering the 
concentration of ultrafine particles in the city because there are many 
uncontrolled sources in the daily lives of the citizens. For instance, the 
city government’s current policy focuses on reducing emission from 
diesel-powered cars which account for only 10% of the total registered 
vehicles in Seoul. It is necessary to expand the program to cover more 
registered cars and induce voluntary participation from the citizens.

Although high concentration of ultrafine particles have become more 
frequent due to internal and external factors and increased atmospheric 

stagnation, a comprehensive system is not in place to cope with the 
situation. It is necessary to devise a systematic approach to minimize 
health risks by providing information in advance and protect the 
vulnerable citizens by implementing proactive measures. To this end, 
SMG will first establish a governance structure that allows citizens to 
better understand the health risk of ultrafine particles and actions to 
minimize the hazardous effect. Second, the city government will move 
away from passive measures to initiate more proactive measures. Third, 
SMG will seek cooperation with various associations, organizations, and 
experts. Last, the current system will be improved to provide prompt 
forecast, warning, and other information related to ultrafine particles. 

6. Seoul, Towards a City of Fresh Air 

In 2015, Seoul will establish the infrastructure necessary to ensure 
the smooth implementation of new projects and focus on reforming 
the institutions to encourage voluntary participation from the citizens 
and tackle the source of pollution. In 2016, Seoul plans to expand 
the number of emission reduction projects to achieve substantial 
improvement in the air quality. With these plans in mind, Seoul will 
exert all efforts to accomplish the mid-term goal of lowering the 
concentration of PM 2.5 to 23㎍/m3.

In 2017, Seoul city government will focus on implementing major 
projects to reduce the emission of heavy pollutants and improve 
visibility. Along with these efforts, major cities in China will also meet 
the reduction targets, leading to substantial improvement in air quality 
that can be felt by the citizens. In 2018, air quality improvement 
projects led by Seoul including incentives to promote the use of eco-
friendly cars will be expanded to the private sector to achieve the 
long-term target of lowering the concentration of PM 2.5 to 20㎍/m3 
and improve the air quality of Seoul so that children can play outdoors 
without any worries.

particles. Domestic heating generates 92% of nitrogen oxide (NOx), 
the major source of ultrafine particles, which is why the atmospheric 
concentration of NOx is generally higher during winter and spring. To 
dramatically cut the emission of nitrogen oxide, Seoul Metropolitan 
Government promoted the use of eco-friendly boilers and low NOx 
burners, which are priced at KRW 800,000 with NOx emissions of 
40 ppm. Although these burners produce significantly lower NOx 
emissions than conventional models that produce 147ppm, the 20% 
price difference acts a barrier in switching to these eco-friendly models. 

Therefore, the Seoul city government will provide subsidy to cover 
the price difference or low interest loans for those households that 
replace conventional boilers with eco-friendly ones. In addition, the 
government will revise the plan to mandate the installation of eco-
friendly boilers in the metropolitan region and closely work with boiler 
manufacturers and civic groups to install eco-friendly boilers for the 
vulnerable citizens as a pilot project. Moreover, the total emission 
regulation of NOx will be enforced to cover medium- and large-sized 
power plants and incineration plants that produce significant amounts 
of nitrogen oxide whereas consultation will be provided to small-sized 
plants or workplaces to improve the process.

Living Environment Sector 
Fugitive dust accounts for 12% of ultrafine particles in Seoul whereas 
emissions from restaurants with barbecue equipment, jjimjilbangs, or 
Korean style dry saunas, print shops, and washhouses account for 7%. 
To reduce dust loads on the streets, the same street washing method 
has been applied to all administrative districts without taking into 
consideration the different characteristics of the roads. Meanwhile, 
pollutants emitted from business establishments such as restaurants 
with barbecue equipment and jjimjilbangs have not been managed as 
of yet and burning of biological materials that leads to stench and air 
pollution also needs to be controlled. 

To tackle these sources, SMG will first introduce an IT-based street dust 
management system and set the priority to clean high dust load regions 
first. Second, citizens will be encouraged to participate in managing the 
dust scattering at construction sites to strengthen the management and 
supervision of these sites. Third, empty lots in neighborhoods will be 

turned into green spaces to reduce dust loads and provide rest areas for the 
residents. Fourth, SMG aims to increase the total area of vacant lots turned 
into green spaces by fivefold, from 132.8ha in 2013 to 755.4ha in 2018. 
Fifth, jjimjilbangs (with an area of 30m3 or greater) and restaurants with 
barbeque equipment will be mandated to install pollution-control devices. 
Lastly, volatile organic compound (VOC) emitted from print houses and 
gas stations will be strictly controlled. 

Mitigating Air Pollution and Mobilizing Indirect Measures
In 2014, the ultrafine particle concentration was the highest in the 
Southwest region of Seoul (27㎍/m3) followed by 25㎍/m3 in the 
Northeast region and 24㎍/m3 in the Northwest and Central region. 
The major sources of pollutants were also different for different 
regions. However, such unique characteristics of each region were not 
taken into consideration when devising policies and administrative 
district offices that achieved significant reduction in pollutant 
emission were not given sufficient incentives to keep the momentum 
going. In addition, the same strategy has been implemented all year 
round despite the different priorities for different seasons. Against 
this backdrop, SMG set out the following strategies. First, SMG will 
develop customized projects for different regions and administrative 
districts taking into consideration the difference in concentration 
and sources of ultrafine particles. Second, the city government will 
provide incentives to administrative districts based on quantitative 
and qualitative evaluation of the air quality improvement projects 
conducted by each district. Third, activities to mitigate the impact 
of air pollution and protect the citizens’ health will be redesigned, 
reflecting the seasonal differences. Lastly, the city government will 
expand greenspaces and create wind passage through open spaces to 
improve the air quality. 

Establishing a Northeast Asia Network to Improve Air Quality
Given the fact that about 30~50% of air quality of Seoul is affected 
by air qualities of China and other countries in Northeast Asia and 
25~30% is affected by that of neighboring regions such as Incheon and 
Gyeonggi-do Province, majority of ultrafine particle sources originate 
from outside of Seoul. Therefore, efforts by Seoul alone can do only 

Plans to Encourage Public Participation 

Establish a governance system
Provide education and advocacy 

activities on PM-2.5
•  Create a committee composed of citizens (TBD)
•  Create a public-private governance 

structure, Engage participation from the 
local community

• Develop PR materials
• Initiate outreach programs 
• Use both offline and online channels

Improve the Forecast and Warning System Boost research capacity
• Introduce PM-2.5 Forecast System
•  Distribute masks to vulnerable groups of 

citizens 
•  Provide education on citizens’ code of 

conduct

•  Strengthen the competitiveness 
of the Institute of Public Health & 
Environment and University of Seoul

•  Strengthen partnership with Korean 
Society of Atmospheric Environment

Plan to Establish a Northeast Asian Network to Improve Air 
Quality

Cooperate to manage long-range transboundary 
air pollutants

Cooperate to manage 
domestic pollutants 

Conclude MOU with 
overseas cities 
2 cities → 5 cities (2015) → 

More

Alternate hosting of 
international forums
Seoul(2014) → Beijing(2015) 
→ Tokyo(2016)

Committee on Metropolitan 
Atmospheric Environment 
Management + Working-
level T/F team → Conduct 
joint investigation and joint 
reduction projects

Core Tasks by Sector

Sector 31 Core Tasks

Reduction 
Policies by 

Sector

Transportation

Managing vehicles
① Introduce and promote electric taxis                                   ② Promote the use of Electric/CNG/Hybrid buses
③ Promote the switch of passenger cars and delivery cars to electric vehicles  
④ Implement measures to reduce emission from diesel cars            ⑤ Implement measures to reduce NOx
⑥ Implement measures to reduce emission from construction equipment 
⑦ Manage low polluting vehicles previously not regulated (Diesel vehicles below 2.5ton) 

Redesigning LEZs
⑧ Introduce ‘Clean Air Zones’ near Namsan and redesign LEZs    ⑨ Establish a comprehensive management system and revise LEZs

Managing demand
⑩ Improve the current “Self Car Free Day” and introduce passenger car mileage system            
⑪ Advise citizens to refrain from buying passenger cars and promote the use of public transportation

Improving institutions
⑫ Manage the vehicle exhaust from manufactured cars  ⑬ Manage emission from vehicles in use¬
⑭ Promote the use of eco-friendly cars                                          ⑮ Manage emission from construction equipment
⑯ Strengthen management by region

Industry/Non-
industry

⑰ Promote the switchover to eco-friendly boilers  
⑱ Support the installation of low NOx boilers at small-and medium-sized business sites
⑲ Introduce Total Pollutant Load Management System  ⑳ Provide technical assistance to small businesses

Living environment  Apply IT to manage fugitive dust  Manage business that emit pollution

Indirect measures
 Introduce customized policies for each reach and new incentives  Implement customized emission reduction policies for each season
 Create green spaces and wind passage paths

Establish 
Cooperative 

System

Domestic / 
International 
cooperation

 Establish a Northeast Asian Network to boost air quality 
 Cooperate with neighboring regions including Incheon and Gyeonggi Province

Efforts to Protect 
Citizens’ Health

 Establish civic governance structure to boost air quality  
 Provide education and advocacy activities to boost public awareness on PM-2.5
 Protect the citizens from health hazards of PM-2.5  Strengthen R&D capacity (i.e. analysis on PM2.5)

Plans to Manage Pollutants in Living Environment

Reduce fugitive dust on roads and 
vacant lots 

Manage polluting businesses 

Road dust
Introduce clean road management system 
based on IT

Barbeque restaurants
Provide support pollution-reduction 
facilties if the area exceeds 300m2 

Business operators that generate 
fugitive dust
Encourage voluntarty participation and 
self-management

Jjimjilbangs 
Under supervision of the area exceeds 
30m3 

Dust scattering in vacant lots
Create green spaces

VOC emitting sites
Manage gas stations and printing houses

Plans to Mitigate Air Pollution and Mobilize Indirect Measures

Reduction activities by 
region

Reduction activities by season

Implement projects 
customized to each 
reach through active 
cooperation 

Spring: Yellow dust
Natural occurrence 
→ Minimize the negative 
health risks

Summer: Ozone
Limit operating 
hours, Control vehicle 
exhaust, etc.

Introduce new incentives 
for administrative 
districts → Keep up the 
momentum

Autumn: Advocacy activities
Boost public awareness + 
Advocate action plans

Winter: PM-2.5
External influences 
+ Atmospheric 
stagnation
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Real-time Air Quality Monitoring System to Protect 
Citizens’ Health

Air Quality Monitoring System

To protect the citizens’ health, Seoul Metropolitan Government 

monitors the air quality of the city including the level of fine dust, 

ozone, and yellow dust in real time and collects basic data to establish 

plans to improve the air quality. SMG put in place a comprehensive 

monitoring system which is composed of the City Air Quality 

Monitoring System, Roadside Air Quality Monitoring System, Acid 

Deposition Monitoring System, Heavy Metal Monitoring System, and 

the Photochemical Pollutant Monitoring System.

Air Quality Monitoring System in Operation for More Than 40 Years
After introducing 4 air quality monitoring stations in 1973, SMG 
added 27 City Air Quality monitoring stations, 2 Clean Zone 
monitoring stations, and 9 Roadside Monitoring stations by 2008 to 

  25 City Air Quality Monitoring 
Stations

  15 Roadside Air Quality 
Monitoring Stations

  Background Monitoring & High 
Altitude Monitoring Stations

  13 Billboards Displaying 
Atmospheric Environment 
Related Information

Nowon-gu

Jungnang-gu

Gwangjin-gu
Gangdong-gu

Gildong

Songpa-gu

Saegok
Yangjae

Gangbuk-gu

Haengju

Gonghangno
Gangseo-gu

Yangcheong-gu

Hangdong

Yeongdeungpo-gu

Yeongdeungpo

Guro-gu

Geumcheon-gu

Gwanak-gu Dongjak-gu

Dongjak-daero Seocho-gu

Gangnam-gu
Sinsadong

Gwanak-ro

Eunpyeong-gu

Seodaemun-gu

Mapo-gu

Sinchon
Jung-gu

Seoul 
station Namsan

Yongsan-gu

Cheonggyecheon
Dongdaemun

Seongdong-gu

Gangbyeon Expressway

Dongdaemun-gu
Jongro-guJongro

Chung Rang LeeInner Circle Highway

Dogong-gu

Bukhansan

Taereung

Background Monitoring 
Station (Segok)

Roadside Air Quality Monitoring 
Station (Inner Circle Highway)

City Air Quality Monitoring Station 
(Guro)

Seongbuk-gu

measure the level of atmospheric concentration. Since Seoul is highly 
affected by northwestern monsoon unlike many other regions in 
Korea or cities overseas, the monitoring system was reorganized in 
2011 to identify the composition, concentration, and routing of long-
range transboundary air pollutants, understand the types of pollutants 
near national boundaries, and measure and control roadside air 
pollutants. Every administrative district has its own City Air Quality 
Monitoring System and three Boundary Monitoring stations were 
established in Haengju, Gungdong and Segokdong. In addition, the 
monitoring station at Gwanaksan monitors long-range transboundary 
air pollutants whereas the stations established in Namsan and 
Bukhansan measure the air quality of high attitude region in Seoul and 
the air quality of clean zones, respectively. In addition, 12 monitoring 
stations were installed in major artillery roads with high traffic levels 
to manage the rate and change of pollutants emitted by automobiles. 
Furthermore, monitoring stations were added to the exclusive bus 
lanes and vehicle-only lanes in 2011, so now there are 15 roadside air 
quality monitoring stations.

Five Types of Monitoring System to Protect the Citizens
City Air Quality Monitoring System
City Air Quality Monitoring System is composed of 25 monitoring 
stations in Seoul and the main purpose of the system is to improve 
air quality, collect data on the air pollution level of heavily-populated 
areas, and check if the area meets the environmental standards. 
The monitoring stations collect data on various pollutants such as 
SO2, NO2, CO, O3, PM-10, PM-2.5, and meteorological information 
including the wind direction, wind speed, temperature, humidity, solar 
radiation and ultraviolet rays. These data are collected every hour 
on a continuous basis. Specifically, Pulse U.V Fluorescence Method 
is used to measure SO2 whereas Non-Dispersive Infrared Method, 
U.V Photometric Method, and β-Ray Adsorption Method is used to 
measure carbon monoxide, ozone level, and fine dust, respectively. 
These data are used when conducting research on the atmospheric 
condition of Seoul and devising policies to improve air quality.

Roadside Air Quality Monitoring System
To measure roadside air quality in area with high traffic and large 
floating population, 15 Roadside Air Quality monitoring stations were 
established with 11 installed on city streets, 2 on exclusive bus lanes, 
2 vehicle-only lanes. Due to vehicle exhaust and street dust, the level 
of air pollution on the roadsides tends to be higher compared to other 
areas in the city. Especially, the concentration of nitrogen dioxide is 
measured considerably higher than at the City Air Quality monitoring 
stations. The concentration of carbon monoxide also tends to be high 
and shows significant difference at different times during the day, 
which may be the result of nitrogen oxide emitted by automobiles.

Heavy Metal Monitoring System
Heavy Metal Monitoring System measures the atmospheric 
concentration of heavy metals such as mercury, lead, and cadmium 
to evaluate the environmental impact of such heavy metals. The data 
collected from the system can also be used as base line data to devise 
policies on hazardous heavy metals. Mercury is measured around the 
clock with an automatic measuring instrument installed at monitoring 
stations in Guro-dong, Bangi-dog, Nowon-gu, and Hannam-dong. 
Most heavy metals in the atmosphere are emitted from artificial 
and natural sources and tend to cluster with dust in the atmosphere. 
Exposure to even a small amount of heavy metal can pose a serious 

health risk. Samples are collected and measured at the second week 
of every month, and every day during the yellow dust period using 
the High Volume Air Sampler. Measurement of 8 types of metals 
including lead, cadmium, chrome, copper, manganese, steel, nickel 
and mercury are collected on a regular basis. During the yellow dust 
period, the amount of aluminum, calcium and magnesium in the 
atmosphere are also measured. Inductively coupled plasma emission 
spectroscopy is used as the analysis method for the Heavy Metal 
Monitoring System.

Acid Deposition Monitoring System
Acid deposition refers to acidic materials that sink to the surface 
from the atmosphere. Acid deposition is classified into wet deposition 
and dry deposition. Wet deposition includes acid rain, snow, and fog 
whereas dry deposition includes materials in aerosol state that fall or 
sink to the surface by the forces of gravity, such as particle material 
PM-2.5, gaseous material NO2, and ionic material SO4

2- The most 
common type of wet deposition is acid rain, which refers to rain with a 
pH level below 5.6.

Acid rain is created from the reaction between sulfur oxide, nitrogen 
oxide and other materials emitted in the atmosphere and is classified 
as a long-range transboundary air pollutants because it can affect 
large areas. Acid rain can corrode buildings and bridges, and cause 
skin diseases among children or the elderly who are exposed to acid 
rain for a long time. Furthermore, acid rain damages the ecosystem 
by preventing plant life from absorbing water, restricting the 
decomposition of organic matters in the soil, and contaminating the 
water. Currently, Seoul operates 10 Acid Decomposition monitoring 
stations to measure the pH level and analyze the acidic/alkali ionic 
components of acid rain.

Photochemical Pollutant Monitoring System
Megacities with high population density and high traffic volume like 
Seoul tend to record high concentration of ozone in the atmosphere 
and nitrogen dioxide. Most of the ozone on the earth’s surface is 
formed by photochemical reaction between nitrogen oxide and volatile 
organic compounds (VOCs). Thus, to manage the concentration 
of ozone, controlling nitrogen dioxide and precursor VOCs is very 
important. Against this backdrop, Seoul installed 9 monitoring 
stations to measure photochemical pollutants to measure 56 items 
on an hourly basis. The measurements collected at these monitoring 
stations are used as basic data to come up effective measures to cope 
with VOCs that are known to increase ozone concentration and 
pose serious health risks. The average concentration of Benzene in 
Seoul is measured at 0.3~0.6ppb, which is lower than the criteria 
set by the Ministry of Environment (5㎍/m3 or 1.539ppb) and the 
recommendation of the EU (1.5ppb).

Using Data to Devise Policies and Protect Citizens’ Health
By establishing a comprehensive air quality monitoring system, 
Seoul has secured basic data which can be used to identify the trends 
in atmospheric conditions and causes of changes in atmospheric 
concentrations and devise measures to improve air quality. In addition, 
the city government uploads the collected data in real-time on the 
website and mobile application to boost administrative transparency 
and inform the citizens. The data collected at the monitoring stations 
are used to issue forecasts and warning on fine dust, yellow dust, 
ozone, and even ultrafine particles, all of which are aimed at ensuring 
the health and safety of the citizens.

01 Location of Air Quality Monitoring Stations and Display Boards 

Number of Monitoring Stations and Measuring Equipment

Type
No. of 

Monitoring 
Stations

Measuring Equipment

General Heavy Metals VOC/BTEX Acid Rain Mercury Ion EC/CC BC PM-1

City Air Quality Monitoring System 25 25 4 7 8 4 3 3 3

Roadside Air Quality Monitoring System 15 15 2 1 2 5

Background Monitoring System 6 6 3 1 2 2 4

Others (Institutes) - 1 1

Mobile Stations (6) - 6

Total 46 52 5 12 10 4 5 6 2 12

*General : Temperature, Wind direction, Wind speed, Humidity, Insolation, PM-10, PM-2.5, SO2, NO, NO2, CO, O3
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Case Study

Yellow Dust Warning Service

Since April 2014, Seoul Metropolitan Government began issuing 
warning about Yellow dust for the very first time among local 
governments nationwide. This service is different from the 
Yellow dust advisory that is issued when an hourly average dust 
concentration of more than 400㎍/m3 is expected to continue 
for more than two hours. If the fine dust concentration of Seoul 
surpasses 170㎍/m3 which means that yellow dust has reached the 
city, a warning is issued via various channels. Apartment residents 
receive warning via fax or text message and those in charge of 
managing facilities for the elderly or children as well as citizens who 
signed up for the service will receive information via text message. 
The same information will be available on special bulletin boards and 
the website dedicated to air quality and environment information. 
In addition, citizens on the move can access such information by 
referring to 682 screens installed at subways stations or bus stops, 94 
bulletin boards on major expressways and downtown, SMG website, 
and Twitter. Whereas the Yellow dust advisory and warning issued 
by the Korea Meteorological Agency provides information about 
the arrival of yellow dust and the atmospheric concentration, the 
warning issued by Seoul city government informs citizens of 
So that citizens on the move will also be informed.

and schools to close down or refrain from outdoor activities. 
Depending on the level of concentration, the city government may 
further advise drivers to refrain from driving and construction 
companies to suspend work at sites that cause dust or clean the 
streets with water to remove street dust. If the hourly concentration 
drops continuously and is not expected to rise again, the “watch” or 
“warning” message may be lifted even if the average concentration 
level does not meet the criteria to declare all clear. 

Seoul’s System Draws Interest from Central and Local Governments
Since 2007, Seoul Metropolitan Government issued 10 fine dust 
warnings and 5 ultrafine dust warnings to help the citizens prepare in 
advance. These announcements were widely covered in the news as 
best practice, drawing much attention from the central government and 
local governments nationwide. In fact, the Ministry of Environment, 
Gyeonggi provincial government, Incheon city government, and Busan 
city government have benchmarked Seoul’s system.

Among 10 million citizens of Seoul, there are some groups that are 

particularly vulnerable to air pollution including patients with respiratory 

diseases, children, and the elderly. To better protect these citizens, the Seoul 

city government introduced the fine dust forecast and warning system. 

Seoul, the First Local Government to Issue Fine Dust Forecast
and Warning 
Back in 2005 when there were no laws in place to regulate fine dust, 
Seoul Metropolitan Government held public hearings and consultative 
meetings with experts to enact an ordinance and issued fine dust 
forecast and warning as the first mover among local governments 
across the country. As citizens concern over high concentration levels 
of ultrafine particles originating from China grew, the city government 
started to issue warnings against ultrafine particles from October 2013. 

Accurate and Prompt Forecast System 
How the Fine Dust Forecast System Works 
Fine dust forecast system provides the estimated concentration of fine 
dust two days in advance so that citizens can refer to the information 

to make decisions or plan outdoor activities. Depending on the 
concentration of fine particles, the forecast of level is divided into six 
grades: good-normal-poor-bad-very bad-dangerous. The weather 
forecast by the Meteorological Office is also taken into consideration 
to boost the accuracy of the forecast, which is then delivered to the 
citizens through the computer system.

Hourly Forecasts Depending on the Concentration of Fine Dust
Seoul Metropolitan Government announces two types of fine dust 
forecasts: Today’s Forecast and Tomorrow’s Forecast. Tomorrow’s 
forecast is announced at 6pm everyday whereas Today’s Forecast, the 
revised version that takes into consideration the actual weather condition 
of the day, is announced at 7am in the morning. Also, if the average 
concentration of fine dust is rated as “poor” or “bad” for more than two 
hours, an hourly forecast is provided to better inform the citizens.

Ultrafine Particle “Watch” vs. “Warning” Message
Seoul Metropolitan Government issues a “Watch” message or a 
“Warning” message if the concentrations of fine dust or ultrafine 
particles exceeds a certain amount, advising citizens to stay indoors 

02

•  Introduction of hourly Ultrafine Particle Forecast•  Seoul Special Metropolitan City Ordinance on Ozone Forecast and 
Alert was enacted

Standard for Issuing “Watch” or “Warning” Message
“Watch” issued : If 24hour average concentration exceeds 120㎍/m3 or 
hourly average concentration exceeds 200㎍/m3 for more than 2 hours
“Watch” lifted : If 24hour average concentration drops to below 100㎍/
m3 or hourly average concentration drops to below 150㎍/m3 
“Warning” issued : If 24hour average concentration exceeds 250㎍/
m3 or hourly average concentration exceeds 400㎍/m3 for more than 2 
hours
“Warning” lifted : If 24hour average concentration is measured 
between 120~250㎍/m3 or hourly average concentration is measured 
between 200~400㎍/m3

Progress on the Ultrafine Dust Forecast and Warning System

Feb.
2005

Nov.
2013

Oct. 
2013

Mar. 
2012

Jan.
2005

•  Adoption of Stricter Regulations on Fine Dust & Ultrafine Particle 
Forecast/Warning System

“Watch” issued : If 24hour average concentration exceeds 65㎍/m3 or 
hourly average concentration exceeds 120㎍/m3 for more than 2 hours
“Watch” lifted : If 24hour average concentration drops to below 50㎍/
m3 or hourly average concentration drops to below 100㎍/m3 
“Warning” issued : If 24hour average concentration exceeds 150㎍/m3 or 
hourly average concentration exceeds 250㎍/m3 for more than 2 hours
“Warning” lifted : If 24hour average concentration is measured 
between 65~150㎍/m3 or hourly average concentration is measured 
between 120~250㎍/m3

* The message is issued if measurement at one of the 25 monitoring 
stations exceeds the criteria set above

• Introduction of Pre-Ultrafine Dust Warning

Issued : If the hourly concentration of PM-2.5 
exceeds 100㎍/m3 for 2 hours or more
Lifted : If the hourly concentration of PM-2.5 is 
below 80㎍/m3 

* The warning is issued if measurement at one of 
the 25 monitoring stations exceeds the criteria set 
above

‘Alert’ Service for Citizens Sensitive to Air Pollution

Fine Dust Forecast and 
Warning System 

•  PM-10 watch and warning system was adopted 
   How the System Works

Seoul 
Metropolitan 
Government

Fine Dust 
Forecast and 

Warning 
Center



Administrative 
District Office

Inform the residents: Apartments, Nursing homes, 
Hospitals, Construction sites, Pollution-emitting business 
sites

TV & News
Hourly update on weather forecast
Advise citizens to refrain from outdoor activities

Educational 
Office

Advise kindergartens, elementary, and secondary 
schools to refrain from outdoor activities, May consider 
temporarily closing down schools

Public 
institutions

Inform citizens: Parks, Sports centers, Cultural facilities, 
Subway station, Railway stations, Bus terminals

Action Plan According to Forecast Level

• Sensitive citizens / General public: Outdoor activities possible

•  Sensitive citizens: No special restrictions but should be careful 
and take into consideration their physical conditions

• General public: Outdoor activities possible

•  Sensitive citizens: Should refrain from excessive outdoor 
activities or staying outside for too long. Patients with asthma 
should use the inhaler more often

•  General public: Should refrain from excessive outdoor activities 
or staying outside for too long. Citizens who feel throat pain or 
eye irritation should refrain from outdoor activities

•  Sensitive citizens: Should stay indoors as much as possible, 
Should consult with the doctor

•  General public: Should refrain from excessive outdoor 
activities or staying outside for too long. Citizens who feel 
throat pain or cough frequently should refrain from outdoor 
activities

Good
0~30

(㎍/m3· day)

Normal
31~80

(㎍/m3· day)

Poor
81~150

(㎍/m3· day)

Very Poor
151 +

(㎍/m3· day)
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Targeted Control of Fugitive Dust at Construction Sites

PM-2.5 “Watch”
48 hrs after PM-2.5 “Watch” is issued

(Crisis Management Phase)
PM-2.5 “Warning”

• Inspection by administrative district office 
–  Team : 2 or more members from the administrative 

district office
–  Target : Sites that generate dust
–  Check point : Installation and operation of dust 

reduction facilities 

• Special Investigation Team 
–  Team : 2 members from SMG + 2 members from 

administrative district office
–  Target : Sites that generate dust
–  Check point : Installation and operation of dust 

reduction facilities

•  Request the suspension of activities that generate 
fugitive dust (including loading and transport)

•  Request the suspension of outdoor construction 
activities

To meet the growing public interest in ultrafine particles, the Seoul 

Metropolitan Government strengthened supervision of construction 

sites and other commercial establishments to minimize fugitive dust 

and improve the air quality, thereby boosting the wellbeing of the 

citizens. 

Efforts to Reduce Fugitive Dust for the Last 30 years
Seoul, the First Mover to Tackle Fugitive Dust
As Seoul prepared to host the 1989 Asian Games and the 1988 
Seoul Olympics, the city government took the initiative to reduce 

fine dust by establishing the very first Anti-Fugitive Dust Measues 
in May, 1986. Afterwards, the then Office of Environment laid out 
the standard for managing facilities responsible for fugitive dust, a 
pioneering move in the nationwide anti-fugitive dust effort.

Expanding the Scope of Supervision
After the Clean Air Conservation Act was enacted in 1991, the 
regulations for managing fugitive dust was put in place. Initially, 6 
types of business operators including those involved in construction 
and sediment transport were subject to the regulation. The regulations 
have been strengthened since then to include 10 types of business 

operators as of 2014. 

Thorough Inspection and Civic Participation
Strengthening Inspection of Sites that Produce Fugitive Dust
The Seoul Metropolitan Government entrrust each administrative 
district office to conduct regular inspections on construction or other 
business sites that produce dust clouds. Each administrative district 
office inspects relevant sites to confirm that appropriate dust reduction 
facilities are installed and operated. If any violations of the Clean 
Air Conservation Act is detected, the administrative district office 
issues an enforcement notice to make necessary improvements. In 
2014, Seoul Metropolitan Government conducted a series of special 
investigation and training with the administrative district offices, 
Special Judicial Police and experts. After inspecting 1,170 sites, SMG 
issued enforcement notices to 57 sites (including 6 implementation 
orders, 28 correction orders, and 23 warnings).

Civic Participation in Monitoring Fugitive Dust Producing Sites 
Watchdog committees composed of local residents, members from 
civic groups and environment groups were formed to conduct 
customized monitoring of sites that produce fugitive dust at each 
administrative district. The committee monitors the level of fugitive 
dust at each site and provides guidelines when a public-private joint 
inspection is scheduled.

Education and Advocacy Activities Targeting Business 
Operators
The Seoul Metropolitan Government promoted the policies to manage 
fugitive dust through various channels and provided special education 
sessions for business operators under supervision on an annual basis. 
At these sessions, the business operators were informed of various 
measures implemented by the city government, their responsibilities 
under relevant laws, and best practices of reducing fugitive dust. In 
2014, SMG provided education on the guidelines to manage fugitive 
dust to business operators and responsible public servants at the 
administrative district offices to encourage voluntary participation and 
management of fugitive dust. 

Encouraging Voluntary Participation to Prevent Fugitive Dust
Two best practices sites at each administrative district were designated 
as model sites for other business operators to benchmark. The main 
purpose of designating model sites was to disseminate dust reduction 
technologies and encourage voluntary participation from the business 
operators. In addition, high-priority control sites were mandated to 
clean the nearby roads with the introduction of One Company One 
Road Clean-up Service initiative. As such, each business operator 
is advised to come up with its own plan to reduce fugitive dust 
considering the size of the construction site and the conditions of the 
surrounding environment.
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Managing Fugitive Dust at Construction Sites

Fugitive Dust Control

Pollutant Reduction Policiy by Year

Business Size Number of Inspections Note

•   Construction sites 
with area exceeding 
10,000㎡ 

•  Construction sites 
with area between 
1,000~10,000㎡

•  Factories that emit 
fugitive dust

•  More than twice a 
month

•  More than once a 
month 

•  More than once a 
month

Adhoc 
inspection 
may be 
conducted 
if there 
are any 
complaints

Types of Violation & Enforecment Notices 

Violation Content of Enforcement Notice Follow-up Measure

Failure to report / Failure to report revisions 
→  1st Warning, 2nd Order Suspension of 

Activities Check and report 
the implementation 
of enforcement 
notices (Business 
operator), Conduct 
site inspection 
(Regulatory body)

Dust reduction facilities or measures fail to 
meet the standard 

→  1st Improvement Order , 2nd Order 
Suspension of Activities

Failure to implement necessary measures 
regarding dust reduction facilities 

→  1st Implementation Order,  2nd Order 
Suspension of Activities

Non-compliance of implementation order 
to irmprovement order

→ Order Suspension of Activities

Business Establishments Subject to the Regulation Civil Complaints

  Special construction sites 
(with area exceeding 
10,000㎡)
  General construction 
sites (with area between 
1,000~10,000㎡)
  Other sites (i.e. 
construction waste 
recycling plants, cement 
factories, etc.)

2012 2011

3,748

1,556

183

2,191

1,492

219

2,214

1,371

291

2013 2012

Number of business sites

Number of civil complaints

Number of enforcement notices issued

2014 2013

378 410 379

1,008 899 815

 Total 1,371
Total 1,366

Total 1,247

Cleaning a truck used for sediment transport

51
57

53
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the set criteria, the business owner, burner manufacturer, and the 
regulatory body will conduct a joint investigation to identify the 
cause. If mechanical problems are detected in the process, necessary 
repair works will be provided. Moreover, a special agency will be 
commissioned to conduct a re-inspection of the site and if the site fails 
to meet the criteria, the burner at the site may be delisted from the 
accredited low NOx burner list.

Effects on Improving Air Quality and Saving Energy 
Lowering the Atmospheric Concentration of Carbon Dioxide
If the burner installed in an LPG-fired steam boiler with a capacity 
of 1ton/h is replaced with a low NOx burner, the emission of nitrogen 
oxide was found to drop by 186kg a year. From 2008 to 2014, SMG 
replaced 2,827 conventional burners with low NOx burners, leading to 
1,188 tons of reduction in nitrogen oxide emission and the decrease in 
carbon dioxide concentration from 0.038ppm from 2008 to 0.033ppm 
in 2013.

Contributing to Seoul’s One Less Nuclear Power Plant Initiative
Switching low NOx burners leads to greater thermal efficiency, 
thereby saving 25,906 TOE of energy each year and contributing to 
Seoul’s One Less Nuclear Power Plant initiative.

Reducing Greenhouse Gas Emissions
Switching the burners of conventional boilers with 1~10ton/h capacity 
to low NOx, LNG burners will lead to 281,791ton less emission 
of carbon dioxide, which translates into a significant reduction in 
greenhouse gas emission. This is particularly meaningful considering 
the implementation of the Emission Trading Scheme in the near 
future. Switching to low NOx burners can be classified as an emission-
reduction project under the Clean Development Mechanism (CDM), 
creating a revenue of KRW 220 billion for 10 years. To calculate this 
figure, the CER price was estimated at KRW 25,000 per 1 ton of 
carbon dioxide. Given the projected price increase of CER, greater 
revenue can be expected from this project.

04 Low NOx burners are designed to reduce the production of nitrogen 

oxide by controlling fuel and air mixing or reducing the peak flame 

temperature relative to premix and conventional burners. These 

burners offer improved burning efficiency, leading to 3% saving on 

fuel costs.

Managing Pollutants Emitted by Small Business Owners 
To control fuel combustion which accounts for 30% of all nitrogen 
oxide emitted in the atmosphere, the Seoul Metropolitan Government 
held the business owners responsible for managing the emission at 
large-scale sites and introduced a cap on the total amount of emission. 
However, it was difficult to apply the same measures to small business 
owners.

Effective Measures to Reduce Air Pollutants
Expanding Support to Install Low NOx Burners
Since 2008, Seoul city government provided support to small- and 
medium-sized enterprises that switched to low NOx burners. After 
the general measures against air pollution were adopted in 2009, SMG 
encouraged more businesses to switch to low NOx burners moving 
away from the previous focus on industrial boilers to include burners 
at public facilities and those installed in heating and cooling devices. 
In 2010, conventional burners inside household boilers, chillers and 
heaters, multi-unit dwellings, and drying facilities (limited to indirect 
heating equipment) were also switched to low NOx burners. From 
2012, SMG decided to give preferential support to business operators 
with greater capacity and older equipment and from 2013, the city 
government strengthen the criteria for low NOx burners from 50ppm 
of NOx emission to 40ppm.

Providing Subsidy to Small- and Medium-sized Businesses
If small- and medium-sized enterprises, non-profit organizations, 
foundations, commercial building owners or residents of multi-unit 
dwelling switch the conventional burners installed in their boilers, 
heating or cooling devices, and drying facilities to low NOx burners, 
the city government will provide a subsidy of KRW 4.2 million to 21 
million to reduce their financial burden. 

Follow-Up Measures to Manage the Installed Low NOx Burners
For 2 years after the installation of low NOx burners, SMG will 
conduct follow-up inspections to check if the burners are in operation 
and if there are any changes in the subsidy provided to the businesses. 
Depending on the follow-up plan, performance test will be carried 
out for some targeted sites. If the NOx emission of the site exceeds 

The Solution to Reduce Emission of Air Pollutants and 
Conserve Energy 

Low NOx Burners

서서 서서 서서서서서 ‘서서서 서서서서서’서 서서서서 서서서서.

Annual Plan to Reduce Air Pollutants

2008



2009



2010



2012



2013

SMG provided support 
to small- and medium-
sized enterprises 
willing to switch to low 
NOx burners.

Following the adoption of the 
general measures against air 
pollution, SMG expanded the 
scope of support to include 
not only industrial boilers but 
also boilers at public buildings 
and burners installed in 
cooling or heating devices.

SMG expanded support 
to include switchovers 
from conventional burners 
inside household boilers, 
chillers and heaters, multi-
unit dwellings, and drying 
facilities (limited to indirect 
heating equipment).

SMG revised the policies 
to give priority to 
business operators that 
have older and larger 
low NOx burners.

SMG strengthened the 
standard on NOx from 
50ppm to 40ppm.

Subsidy for Switching to Low NOx Burner (By Capacity) (Unit : KRW 10,000) 

Capacity 
0.3ton ~
0.5ton 

0.5ton ~ 
0.7ton  

0.7ton ~ 
1.0ton  

1ton ~ 
2ton 

2ton ~ 
3ton  

Subsidy 420 560 700 840 980

Capacity 
3ton ~ 
4ton  

4ton ~ 
5ton  

5ton ~ 
6ton  

6ton ~ 
7ton  

7ton ~
8ton  

Subsidy 1,120 1,260 1,400 1,540 1,680

Capacity  
8ton ~ 
9ton 

9ton ~
10ton  

10ton 

Subsidy 1,820 1,960 2,100

Low NOx Burner vs. Conventional Burner

Low NOx Burner
Conventional Burner

123kg

309kg

1585Gcal

KRW 131,350,000

1626Gcal

KRW 134,750,000

Emission of NOx Energy Consumption Fuel Cost

Case Study

Switching to Low NOx Burners Cuts 
Energy Costs
In 2013, residents living in Daerim Hyundai 3-cha Apartment in Daerim-
dong, Yeongdeungpo-gu replaced 3 conventional burners with low 
NOx burners. From September to December of 2013, the residents 
paid KRW 45 million in fuel cost, which is a 9.2% decrease compared 
to the same period in the previous year. Similarly, residents of Gaepo 
Woosung 1-cha and 2-cha Apartment switched to 3 low NOx burners 
and used 12.6% less energy for four months compared to the year 
before, saving KRW 39 million in fuel costs. Konkuk University Medical 
Center also switched to low NOx burners in 2013, which resulted in a 
6.2% of energy saving and KRW 10 million of cost saving in the second 
half of 2013 compared to the previous year.

Low NOx burner installed with the support of SMG
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installation of pollution-reduction devices on diesel cars. In November 
2005, the Basic Plan for the Air Quality Improvement of the Capital 
Area was announced, followed by the Enforcement Plan in January 
2007 which included a detailed implementation plan for the next 10 
years.

Total Pollutant Load Management System, the Solution to 
Improve Air Quality
The previous system regulated the concentration of each pollutant, 
which means that if the pollutant generated at a business site exceeded 
a certain level, then it was considered a violation regardless the 
amount emitted. Under the current system, total allowable emission 
is allocated to each business operator every year and if the business 
operator exceeds the cap, a fine will be imposed or a smaller amount 
of emission will be allocated in the following year. NOx and Sox 
will be regulated under the new system, the scope of which will be 
gradually expanded after starting with large-scale business sites. 

Encouraging Voluntary Participation to Reduce Air Pollutants 
Total Pollutant Load Management System
Under the Total Pollutant Load Management System, business 
operators that reduced emission can sell the surplus allowances on 
the ETS to those businesses that need more allowances. The price 
of the allowances will be determined through a contract between 
the two parties. In principle, the price of the allowances are based 
on the market mechanism and the rule of supply and demand, under 
the oversight of the Metropolitan Air Quality Management Office. 
The surplus allowances can be sold or carried forward to the next 
year. Some facilities that use low sulfur oil fuel may be exempt 
from regulation or imposition of fines. Business owners that install 
optimized prevention devices or smokestack tele-monitoring system 
may receive technical support from Korea Environment Corporation. 

Managing the Total Amount of Emission
To check the compliance with the total emission cap, business 
operators are obligated to calculate the emission of each pollutant 
and report to the local government. According to article 16 of the 
Special Act on the Improvement of Air and Environment for Seoul 

Metropolitan Area, business operators need to install devices to 
measure the emission of pollutants (i.e. smokestack tele-monitoring 
system, emission measurement device, or fuel flow meter) and manage 
the emission on a monthly basis. If it is difficult to install such devices, 
the business operators should calculate the emission amount based 
on emission factor, unit of emission, and other estimates. If emissions 
from a site exceeds the cap, the government may levy a penalty 
surcharge. In addition, the government may reduce the emission 
amount allocated to that business owner not exceeding 1.8 times the 
amount of the excess emission.

Total Air Pollution Load Management System is a preventive measure to 

manage the total amount of emissions of business operators unlike the 

previous system that focused on ex-post management of the emission 

concentration. The total amount of allowable emission is determined after 

taking into account the reduction target for each pollutant, then each 

business operator is allocated a certain amount of allowable emissions.

Boosting the Air Quality of Seoul to the Level of Major Cities 
in Advanced Economies
Poor Air Quality of Seoul, Unfitting the Status of the City 
The concentration of fine dust and carbon dioxide of the metropolitan 
region including Seoul, Incheon, and Gyeonggi province is higher 
than that of OECD member states. As such, air pollution in the Seoul 
metropolitan region is more serious than in major cities of advanced 
economies and other cities in Korea, leading to a huge social cost and 

a drag on the country’s competitiveness. 

Improving Institutions to Reduce Emission of Air Pollutants 
In order to improve the air quality of the metropolitan region, the 
Special Act on the Improvement of Air and Environment for Seoul 
Metropolitan Area was enacted in 2003. This Special Act stipulates 
a Total Pollutant Load Management System that controls the total 
amount of emission of pollutants in the metropolitan region. The 
previous system only regulated each pollutant respectively without 
taking into consideration the total amount of emission, but under the 
new system, the total emission of pollutants will be managed after 
calculating the cap. 

In December 2004, the Total Pollutant Load Management System 
and Emission Trading Scheme were implemented to target large-scale 
business operators. In addition, relevant laws were enacted to promote 
low-polluting vehicles such as electric hybrid vehicles and mandate the 
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Moving away from Follow-up Measures to Preventive 
Measures

Total Pollutant Load 
Management System 

Role of Each Stakeholder 

Seoul Metropolitan 
Government

•   Authorize permits, 
allocate total 
allowable emission

•   Order mandatory 
installation of 
measuring devices

Metropolitan Air Quality 
Management Office

•   Oversee the Total 
Pollutant Load 
Management System 
and determine the 
permissible emission

• Manage the ETS 

Korea Environment 
Corporation

•  Manage a center to 
control emission (for 
remote monitoring)

•  Verify and confirm 
emissions of each 
business operator

Problems with the Previous Regulation

Emission Concentration

Although smaller amount was 
emitted, the concentration 

level was exceeded; therefore, 
considered a violation of the 

regulation.

Although larger amount was 
emitted, the concentration 

level was not exceeded; 
therefore, not considered a 
violation of the regulation. 

Emission 
Amount

Amount of Pollutants 
Emitted

Permissible Amount of Emission

Air pollutants emitted from factory chimneys

3

1

Improvements on the Total Pollutant Load Management System – Based on the 2nd Basic Plan on the Metropolitan Area Air 
Quality Management

Type 1~2 Business Sites + Type 3 Business Sites over 4 tons

Strengthen regulation on Best Available Control Technology (BACT) to reduce total allowable emission

• Gradually strengthen regulation on BACT taking into consideration technological advancement and development trends

*During the 3rd phase of allocation (2018~2022), the BACT standard will be 50% stricter than the current standard

Revised regulation on BACT (Draft) (Unit : ppm)

Type
Power generation Boiler Incineration Combustion process

2013~2017 2018~2022 2013~2017 2018~2022 2013~2017 2018~2022 2013~2017 2018~2022

NOx 10~80 5~50 40~130 20~70 25~50 10~20 60~200 60~80

SOx 20~100 15~50 20~130 20~70 5~10 5 10~150 10~50

~: If the business operator switches to EVs within the business site, such activity will be considered as part of the emission reduction activity.
*Introduce a systematic method to manage emission (2015)

Gradual swift to emission allowances at a cost

 •  Business operators will be required to install the most optimized reduction facilities. After allocating a certain amount of emission allowances for free, additional 
allowances will be distributed at a cost.

 •  The current system will be revised to redress the unfair practices. Up until now, new businesses had to buy allowances whereas existing businesses were given 
allowances for free. In addition, business operators will be encouraged to install the best emission reduction facility that is available.

2
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city and the need to closely work together to tackle the problem. In 
the second seminar held in 2011, participating cities announced a joint 
declaration on strengthening partnership between the cities. Then in the 
third seminar in 2013, public servants and experts from Korea, China, 
and Japan gathered together and stressed the need for a cooperative 
network to improve the air quality of Northeast Asia. 

To encourage participation from more cities and prompt discussions 
on substantial measures to improve air quality, SMG changed the 
name of the forum to “Seoul International Forum on Air Quality 
Improvement” in 2014. The Forum was jointly hosted by SMG, 
Metropolitan Air Quality Management Office, ICLEI East Asian 
Headquarters, and Korean Society of Atmospheric Environment. 
The Forum was composed of panel discussions among experts from 
Korea, China, and Japan, announcement of a joint declaration, and 
an exhibition to display eco-friendly technologies. The 2014 Forum 
was particularly meaningful as 13 cities in Northeast Asia put forward 

reduction targets and action plans and agreed to work towards a 
common goal as part of the joint declaration. 

Signing Memorandum of Understanding to Enhance 
Collaboration in Improving Air Quality
In February 2014, Seoul signed the f irst Memorandum of 
Understanding to enhance collaboration in improving air quality 
with Ulaanbaatar, Mongolia. Then, SMG signed a similar MOU 
with Beijing in April, Shandong Province in June, and Hong Kong 
in September, laying the foundation to strengthen cooperation with 
major cities in Northeast Asia. As such, Seoul city government is 
working through bilateral and multilateral channels to boost the air 
quality of Seoul so that the citizens can feel safer. 

Strengthening Cooperation with Overseas Cities
Laying the Foundation for Continuous Cooperation 
From 2015, a consultative body will be created among cities in 
Northeast Asia to host the Forum on a regular basis. Seoul, Beijing, 
and Tokyo agreed to take turns hosting the Forum and are in the 
process of discussing the expansion of the Forum to invite mayors 
of major cities around the world. Also, a joint fund will be created to 
conduct joint research on the progress of reduction efforts by each 
city to identify pollutants that travel far distances and initiate new 
projects to analyze the health impact of air pollution. In addition, a 
website will be set up to facilitate discussions among participating 
cities and share information on best practices or joint research and 
project opportunities. A newsletter that introduces best practices of 
Seoul or overseas cities and relevant information about atmospheric 
environment will be sent to participating cities on a regular basis to 
encourage continuous cooperation.

Exporting Korea’s Green Technology
Seoul Metropolitan Government will monitor the progress of air pollutant 
reduction efforts by each city through online and offline channels to 
encourage active participation. Also, SMG plans to send a delegation 
composed of representatives from enterprises with advanced technology, 
members of the Korean Society of Atmospheric Environment, and public 
servants of SMG to cities overseas in order to boost export of advanced 
eco-friendly technologies from the private sector.

Northeast Asia has a high population density and the emission of 

pollutants in the region is expected to increase in the future with 

rapid expansion of industrial facilities. The region is also vulnerable 

to the impact of Yellow dust. Since the pollutants react, dissipate, and 

travel far distances in the region, no country or city in Northeast Asia is 

immune to such pollutants. Therefore, efforts by one particular city can 

only do so much to reduce air pollution. Close cooperation between 

neighboring countries and cities where the pollutants originate from is 

crucial to tackle air pollution in Northeast Asia.

Seoul Leads Efforts to Boost Air Quality of Northeast Asia
Building a Network among Cities 
Domestically, Seoul Metropolitan Government established a broad 
network in various fields of environment by working through the 

Committee on Metropolitan Atmospheric Environment Management. 
Internationally, SMG held seminars and international forums and 
released agreements with overseas cities in an effort to build a strong 
network among cities in Northeast Asia to ultimately improve the air 
quality of the region.

Hosting Seminars on Improving Air Quality of Northeast Asia
Since 2010, SMG held an annual seminar on improving the air quality 
of Northeast Asia and invited major cities in the region to discuss ways 
to strengthen cooperation and boost the air quality. The first seminar 
which was jointly hosted with the Korean Society of Atmospheric 
Environment and the Korean Society of Environmental Health brought 
together experts and public servants from Korea, China, Japan, and 
the United States. Representatives from major cities of Northeast Asia 
recognized the collateral impact of air pollution arising from each 

City-to-city Cooperation, a Prerequisite to Tackle 
Air Pollution in Northeast Asia 

Northeast Asia Cooperative 
Network to Improve Air Quality
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International Forum on Improving Air Quality in Northeast Asia

Date Participating Cities Major Contents

2010.8.26
Seoul, Beijing, Tianjin, Shandong, 
Fukuoka

• Beijing: Various measure to improve air quality 
• Tianjin: Blue Sky Project, Environmental model city project
• Shandong: Policy guidance and implementation of various measures
• Fukuoka: Progress on air quality improvement, Measures to improve roadside airi quality

2011.9.29
Seoul, Incheon, Beijing, Inner 
Mongolia, Shanghai, Hokkaido

•  Participating cities shared the awareness that cooperation to improve air quality is necessary.
• Participating cities declared a joint announcement 
– Agreed to hold an international seminar on air quality improvement every year
– Agreed to share environment related information with other cities 
– Agreed to conduct joint research and implement joint projects 

2013.10.17
Seoul, Beijing, Tianjin, Kyoto, 
Kitakyushu, Ulaanbaatar 

• Participating members agreed that a cooperative network among Northeast Asian cities was necessary.
•  Introduced Seoul’s policies and displayed various products that Seoul uses to improve air quality including 

cleaning trucks equiped with dust suction devices

2014.9.24

Seoul, Gyeonggi province, Incheon, 
Beijing, Shandong, Hong Kong, 
Shanghai, Sichuan province, 
Chengdu, Zhejiang province, Tokyo, 
Kitakyushu, Ulaanbaatar

• ‘Major Themes: Efforts to improve air quality, Cooperation among research institutions 
•  Held roundtable sessions with representatives from 13 cities, various sessions based on 3 major themes, and 

announced a joint declaration
•  Held an exhibition to showcase eco-friendly products based on advanced technologies and offered opportunity 

for technical exchange among participating cities
•  Created a consultative body, Agreed to hold regular forums, Discussed the possibility of creating a joint fund, etc. 

Reduction Targets by Each City as Stated in the 2014 Joint Declaration

      Seoul Promote the use of eco-friendly cars, eco-friendly boilers, 
Implement reduction projects by initially targeting highly polluting 
sources to reduce PM-2.5 by 20% by 2018 

      Gyeonggi province Reduce PM-10 by 40㎍/m3 and NOx by 20ppb by 
2014

      Incheon Reduce pollutant emission concentration by 15% by 
targeting large-scale business operators

      Beijing Implement Clear Air Action Plan from 2013 to 2017 in order to 
reduce PM-2.5 by 25% by 2017

      Sichuan province Strengthen cooperation with stakeholders to 
reduce pollutant emission

      Shandong province Reduce PM-2.5 by 50% by 2020
      Hong Kong Reduce NOx by 20%, VOC by 15%, PM-10 by 15% by 2020
   ���Shanghai Redue 20% of PM-2.5 by 2017 from the 2012 level
      Chengdu Strengthen cooperation with stakeholders to reduce 
pollutant emission

      Zhejiaing province Implement action plan in 6 sectors to reduce PM-
2.5 by 20% by 2018

    Tokyo Reduce annual PM-2.5 to 15㎍/m3 and daily PM-2.5 to 35㎍/m3 
by 2024 at all monitoring stations
      Kitakyushu Cooperate with cities overseas to improve air quality
      Ulaanbaatar Reduce PM-2.5 by 10% by 2018

Seoul
27%

Incheon & Gyeonggi 
province

21%

Others
10%

Others
4%

China
38%

China
49%

Incheon & Gyeonggi 
province

25%

Seoul
26%

* Source: “Research on reducing ultrafine particle concentration” (jointly conducted by 
Anyang University and Suwon University)

PM-10

PM-2.5

Sichuan province

Beijing

Ulaanbaatar

Tokyo

Kitakyushu

Shandong province

Zhejiaing province
Shanghai

Chengdu

Hong Kong

Seoul 

Gyeonggi province
Incheon
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concentration and respiratory diseases among the elderly and children. 
Against this backdrop, the ozone warning system was first initiated by 
the Seoul Metropolitan Government in 1995 to issue a warning when 
the ozone density exceeds a certain level in order to minimize the health 
risks associated with the ozone. Currently, 66 local and municipal 
governments nationwide adopted the ozone warning system. Since the 
ozone density is higher from May to September, Seoul introduced the 
Ozone Forecast System since 1999 to alleviate the citizens’ concerns 
and encourage voluntary participation in case the government advices 
the citizens to refrain from unnecessary driving. 

Initially, 25 administrative districts of Seoul were classified 
into four districts (Northeastern, Northwestern, Southeastern, and 
Southwestern districts). However, Jongno-gu, Jung-gu, and Yonsan-
gu which were originally part of the Northwestern region were 
reclassified as the Central district in 2011. Accordingly, there are five 
major districts under the current system.

Monitoring Ozone Concentration to Protect Citizens’ Health
Ozone Warning System
Based on Article 8 of Clean Air Conservation Act, the ozone warning 
system is implemented from May 1st to September 15th every year. 
Depending on the ozone concentration in the atmosphere, one of 
three stages of ozone warning is issued; ozone alert for 0.12ppm/hr 
or higher, ozone warning for 0.3ppm/hr or higher, and ozone grave 
warning for 0.5ppm/hr or higher concentration.Taking into account the 
geographical characteristics of Seoul and the travel route of air pollutants, 
25 administrative districts of Seoul are classified into five districts: 
Central, Northeastern, Northwestern, Southeastern, and Southwestern 
district. If the measurement at one of the monitoring stations exceeds 
the criteria to issue a warning, the government reviews the weather 
condition, then issues the warning in that district. 

Ozone Alert Situation Room 
Each local government operates an Ozone Alert Situation Room 
from May to September. During this period, the situation room 
is operated from 12pm to 6pm everyday, including weekends and 
holidays. If an ozone warning is issued during one’s shift, the public 
servant is required to be on standby until the warning is lifted. When 
the ozone warning is issued, the respective local government takes 
necessary measures to minimize the hazardous effects of high ozone 
concentration.

Promptly Notifying the Risks of High Ozone Concentration 
If the ozone concentration is forecasted above 0.081ppm/hr as of 6pm, 
the city government informs power-generation plants, incineration 
plants, and painting facilities that emit large amounts of NOx and 
VOCs to lower the operation rate of facilities on the next day. If the 
ozone warning is issued, the city government will immediately notify 
23,106 institutions and facilities, and 150,000 citizens who signed 
up to receive ozone warning text messages. In order to minimize the 
negative health risks arising from high ozone levels, citizens will 
be advised to refrain from driving their cars and encouraged to take 
public transportation. 

Minimizing the Sources of Ozone Pollution
During the summer season, the city government advises power plant 
operators that emit large amounts of nitrogen oxide to reduce operating 
hours and encourages painting facilities and gas stations to operate 
shorter hours during the day time to reduce the ozone concentration. 
If the ozone level is below ‘poor,’ the city government deploys water 
sprinklers to clean the streets during the day time. In addition, 
inspections of heavily polluting vehicles, decrepit vehicles, and trucks 
are provided for free to curb the emission of ozone precursors.

How the Ozone Warning System Works

Committed to protecting its citizens against harmful effects of ozone, 

the Seoul Metropolitan Government introduced the ozone warning 

system. Under the system, citizens can get detailed information on the 

ozone level of the day, and the system is especially useful to patients 

with respiratory diseases, senior citizens and children who can be 

affected by exposure to high ozone concentration. The system also 

encourages citizens to take voluntary measures to reduce the ozone 

concentration in the atmosphere. 

Ozone Warning and Forecast System to Protect Citizens’ Health
The ozone level of Seoul in 1995 stood at 0.013ppm, exceeding the 0.1 
PPM standard, then dropped to the lowest on record in 2013 to 0.022ppm. 
Also, the public showed a concern over the correlation between ozone 

Ozone Warning System to Protect Citizens’ Health

Ozone Warning System
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0.013

Changes in Ozone Concentration Level
(Unit : ppm)

year 1995 2000 2001 2002~2004 206~2007 2008 2010 2012 2013

0.017
0.015 0.014

0.018
0.019 0.019

0.021
0.022

SNS (Twitter), Billboards Dedicated to Atmospheric Environment Related 
Information, Traffic Sign Boards, Display Boards at Bus Stops

Local 
news

TV, FAX, SMS, News, Print media, etc.

Cable TV

Police 
station

Announcements

Announcements

Announcements

Government Agency

Administrative District 
Office

Press (Radio, TV, etc.)

TV Broadcasting Station

Seoul Metropolitan Police 
Agency

Parks, Bus Terminals

Municipalities in the 
metropolitan area, Ministry 
of National Defense, Capital 

Defense Command, US forces 
in Korea, etc.

Seoul Metropolitan Office 
of Education

District Office of Education Residents, 
students, 
caregivers 

(Apartments, 
schools, public 

institutions, 
large-scale 

business sites)

Community Service Center

Police Agency

High Schools 
Kindergartens 

Elementary Schools

Subway station

Seoul subway station

Seoul Metro 
(Metro Line No.9)

Seoul Metropolitan Rapid 
Transit Corporation

KORAIL Seoul Headquarters

Ministry of 
Environment 

Seoul Institute of 
Public Health & 

Environment

Seoul Metropolitan 
Government

Air Quality 
Monitoring 

System

Korea 
Meteorological 
Administration

Measured 
data

Monitor 

Report

Weather 
forecast

Responsibilities of Each Stakeholder after the Issuance of 
Ozone Warning 

SMG

•  Monitor ozone level and operate situation room, Mangage 
the standby of public servants from administrative districts 

• Issue or lift ozone warnings
•  Provide information on ozone level in advance, Provide 

ozone level forecast

Public Health 
and Environment 
Research Institute

•  Measure the pollution level, Provide consultation on ozone 
level forecast and warning 

• Inform citizens via special billboards 

Administrative 
District Office

•  Promply inform the citizens of the ozone warning and 
conduct necessary inspections (Apartment complexes, 
hospitals, outdoor fields, daycare centers, etc.)

• Request cooperation from emission emitting busines 
operators   
•  Provide education on code of conduct (Send newsletters, or 

hold education sessions)
• Promptly notify the citizens via television and billboards

Community 
Service Center

• Promptly notify the local residents of the ozone warning
• Educate the code of conduct 

25 Monitoring Stations 
Northwestern district
Central district
Northeastern district
Southeastern district 
Southwestern district

Nowon-gu

Jungnang-gu

Gwangjin-gu

Gangdong-gu

Songpa-gu

Gangbuk-gu

Gangseo-gu

Yangcheong-gu

Yeongdeungpo-gu

Guro-gu

Geumcheon-gu

Gwanak-gu

Dongjak-gu

Seocho-gu

Gangnam-gu

Eunpyeong-gu

Seodaemun-gu

Jung-gu

Seongdong-gu

Yongsan-gu

Dongdaemun-gu

Dogong-gu

Seongbuk-gu

Mapo-gu

Jongro-gu
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Reducing Late Payment Penalty for Economically Disadvantaged 
Families
Seoul Metropolitan Government announced the revised regulation 
governing the provision of city gas in January, 2014. Under the 
revised regulation, the maximum late payment penalty is reduced 
from 10% to 4% to reduce the financial burdens of the economically 
disadvantaged groups of citizens. In addition, city gas users no longer 
need to pay initial deposits or commission for termination of service 
subscription (KRW 2,200). Such commission was paid by users who 
wished to receive city gas after the service was terminated in the 
past. The aforementioned revisions were made to reduce the financial 
burden shouldered by ordinary citizens who may end up having to pay 
unpaid gas bills, late payment penalty, and termination commission all 
at once.

Increasing the Interest Rate on Refund of Overpayment Arising 
from Inaccurate Reading
In the past, for refunding overpayment, the interest rate of regular 
savings account was applied. However, the regulation has been 

revised to apply the interest rate of a one-year fixed deposit account, 
which is slightly higher than the previous. Meanwhile, clauses on 
compensation for damages and price discounts for gas leak have been 
added. Clauses on compensation for damages stipulate what kind of 
compensation the user can receive in case damages arise from the 
suspension of gas supply due to the provider’s fault. Price discounts 
for gas leak is provided when there is a gas leak due to damages in the 
gas pipes, malfunction of the boilers, or other reasons not attributable 
to the user. In such cases, the price discount will be determined based 
on the gas bill in the previous month or that of the same month in the 
previous year.

Giving Advance Notice Regarding the Supply Termination Date
In the past, when city gas supply was expected to be terminated due to 
late payment, the provider simply needed to give an advance notice 5 
days prior to the supply termination date. However, the city government 
made revisions requiring service providers to send an advance notice 
to the service via SMS, phone, letter, and etc. The notice should include 
the reason for termination and the termination date.

City gas is a clean energy that produces almost no pollution during 

combustion. In addition, it boasts higher thermal efficiency and 

versatility than other fuels such as coal briquettes, while ensuring 

stable supply from numerous gas reserves around the world.

Supplying City Gas to the Greatest Number of Citizens at the 
Lowest Price 
Highest City Gas Penetration Rate in Korea
Seoul Metropolitan Government began providing city gas in 
February, 1980. At present, city gas is being supplied through five city 
gas providers, and the city gas penetration rate in Seoul is 96.8% as 
of 2014, the highest in the country. Back in 1980, Seoul provided city 
gas to a mere 260,000 households, but the figure jumped to 700,000 
households (21% penetration rate) in the 1990s, and the penetration 
rate exceeded 90% after 2000. As of the end of 2013, city gas is being 
supplied to 4 million households, 15 times jump from 3 decades ago, 
and the penetration rate stands at 96%.

Offering the Lowest Price Nationwide
The retail price of city gas is set by adding supply costs (5%) to natural 
gas import price (95%). 

Average retail price = wholesale price (cost of raw material) + retail 

supply costs (gas company)

Wholesale price of city gas (cost of imported raw material) varies 
depending on the cost of natural gas import price. Meanwhile, to 
determine the retail price of city gas, the total production cost incurred 
by each city gas provider which is equal to the cost of production plus 
the reasonable return on investment is first calculated. After the total 
production cost of all five providers are added up, it is divided by the 
sales volume to come up with the retail price. 

High population density and solid pipeline infrastructure cuts the 
production cost for city gas providers, which in turn lowers the gas 
bills for the final users. As a result, Seoul boasts the lowest retail price 
of gas in the country. Based on average annual gas use per household 
(691m3=30,059MJ), Seoul residents pay KRW 740,000, which is KRW 
117,000 cheaper than the bills paid by the residents in Yeongdong 
region, which is known for the highest gas price in the country. 

Improving City Gas Service to Better Serve Ordinary Citizens
In January, 2014, Seoul city government revised the regulations on 
the provision of city gas in order to improve the service quality. The 
revisions include alleviating burdens shouldered by economically 
disadvantaged families, expanding user convenience, and addressing 
loopholes identified in the regulations governing the supply of city gas. 
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Emission-Free, Highly-Efficient Fuel

City Gas

LNG transport ship
Pyeongtaek LNG 

Receiving Terminal
Incheon LNG Receiving 

Terminal
LNG pipelines

Pipelines 
circulating Seoul

City Gas Provider Gas Main Local Manostat Supply Piples
Supplied to 
Households

City Gas Penetration Rate by Year
(Unit : %)

Seoul City Gas

Gangnam City gas
Cowon City Gas

Esco City Gas

Daeryune City Gas

1000,000

800,000

600,000
Seoul 742,620(Lowest)

Gyeonggi
Incheon

Busan

Daegu

Haeyang

Chungnam

Kyungdong

angwon
Charmvit 

Youngdong
Charmvit 

Chungbuk Gunsan

Jeonnam

Daehwa

Haeyang
Kyongbuk

Sorabol

Gyeongnam
GSE

GSE

JoongbuYoungnam ES 
(Gumi)

Youngnam ES 
(Pohang)Charmvit 

Wonju Chungcheong 
ES

Seohae

jungbu Jeonbuk 
Jeonbuk 

ES

Mokpo

Annual City Gas Bill Paid by An Average Household
(Unit : KRW)

Staus of City Gas Provision 
by Suppliers

Supplier

Status

Pipleline
Supply 

Amount
(1,000m3)

Region
(km)Number of 

Households
Suuply in 

2014

Total Number 
of Supplied 
Households

Penetration 
Rate
(%)

Seoul 1,531,501 29,118 1,476,904 95.1 4,564 1,647,575 368

Cowon 774,402 5,990 755,394 97.5 3,317 1,004,448 137

Esco 939,961 18,009 900,936 95.8 3,185 1,130,408 285

Daeryune 585,163 989 535,273 91.5 2,133 603,642 124

Gangnam 351,324 4,670 347,174 98.8 1,393 370,844 72

Total 4,182,351 58,776 4,015,681 96 14,592 4,756,917 986

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

21.5
28.3

36.4
46.7

54.3
60.8

67.2
73.9

78.9 82.7 86.2 88.1 90.2 90.6 89.8 88.5 89.9 87.8 88.7 90.5 91.8 94.7 96.0
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In-use Diesel Vehicle Emissions 
Reduction Project

Low Emission Zones (LEZ) 

Natural Gas Vehicle (NGV) 

Electric Vehicle (EV) and Infrastructure  

Emissions Control on In-use Vehicles  

No Driving Day Campaign and Car 
Mileage 

Green Transport Culture  

Seoul Car-Free Day  

Nanumcar Service 

Committed to delivering its goal of “Building a Pleasantly Breathable City with 

Green Transport” by 2030, the Seoul Metropolitan Government set specific targets: 

30% reduction in passenger car traffic volume, 40% deployment of green cars, and 

1,000 fast-chargers for electric vehicles. To meet the targets, Seoul has formulated a 

green transport roadmap and initiated a wide range of projects. 

01

02

03

04

05

06

07

08

09

“Sometimes I have to inspect dozens of cars in just one day. Although 
heavy workload makes me tired, I know my job is important in 

keeping the citizens safe on the road. I’d recommend everyone to 
visit any car inspector close to their home and get their cars inspected. 

That’s the best way to drive safe and emit less pollution.” 
– Sung, Nam-chul, Car Inspector 

“Nanumcar service made driving in the city far more convenient 
because I can rent a car just for the hours that I need. Better yet, 
parking has become easier and more affordable thanks to Nanumcar-
only parking lots. If more parking facilities for Nanumcar are made 
in Seoul, I know I will be a big fan of Nanumcar.”  

– Kim, Jong-beom, Nanumcar user 
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1. Traffic Problems Due to the Increasing Reliance on Passenger Cars 
Increasing Reliance on Cars
Increasing dependence on passenger cars has caused heavy traffic congestion in the capital city of Korea, 
costing a significant amount of money for the city. According to The Korea Transport Institute (KOTI), a 
think-tank for transport and logistics, the cost incurred from traffic congestion across the nation doubled in 
less than 10 years, from KRW 5 trillion in 2002 to KRW 8 trillion in 2010. Also noticeable is a jump in the 
number of single-occupancy vehicle, which jumped from 79% in 2002 to 85.9% in 2010. 

Meanwhile, despite the wide availability of public transportation in Seoul, driving continues to be a more 
preferred choice for many. The modal share for cars in Seoul stands at 24%, which is 2.2 times higher than 
that of Tokyo. The same data reveals that 10.8% of travelers choose to drive even for short distance within 1 
km. 

Car, Main Culprit behind Energy Consumption and Pollutant Emissions 
Of the 16,958 TOE of energy consumed in Seoul in 2011, 5,228 TOE (30.8%) came from transport sector, of 
which cars took up a whopping 55.7%. Cars also account for the greatest portion of air pollutant emissions in 
Seoul, representing 57.5% while emitting 4-9 times more GHG than bus/subway (198.3 grams per passenger 
km). The data suggests that cars are the main culprit behind Seoul’s higher fine dust (PM-10) concentration 
levels than the global average. 

Efforts to Address Transport Problems 
Having recognized that problems caused by passenger cars should be tackled first if it were to successfully 
implement its green transportation policies, Seoul has introduced a series of initiatives and campaigns. For 
example, the Seoul government expanded urban railway while improving its public transportation system 
to encourage more citizens to opt in favor of public transport. At the same time, a range of programs were 
introduced to encourage citizens to leave their cars at home, for instance, congestion charge on motor 
vehicles passing through Namsan tunnels 1 and 3 and the No-Driving Day campaign. In addition, Seoul 
has been promoting green cars such as electric vehicles (EV). Despite the city government’s multifaceted 
approach to tackle its transport problems, many are still opt to drive instead of other modes or EV which is 
still in it is nascent stage. 

Building a Pleasantly 
Breathable City with 
Green Transport 

Single-Occupancy Vehicle 
(Unit : %)

2002 2005 2009

79.0 79.0

85.9

Traffic Congestion Cost
(Unit : KRW Trillion)

5

2002 2005 2009 2010

6

7
8

Hi-Seoul Bicycle Parade 
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2. Leading City of Smart and Green Transport

Green Transport Roadmap 
Committed to deliver its goal of making the city’s air clean and 
pleasant with green transport by 2030, Seoul set specific targets of 
a 30% reduction of passenger cars traffic volume, 40% adoption of 
green cars, and deployment of 1,000 electric car fast-chargers. To 
meet the said targets, Seoul has launched an eco-friendly transport 
roadmap, which includes strengthening control of passenger car 
demand and driving practices, introducing green cars, and building 
infrastructure for green cars.  

Tighter Management Scheme for Passenger Car
The Seoul Metropolitan Government is driven to promote green 
transport, reduce private motor vehicle transport volume, and facilitate 
green driving habits. To this end, Seoul is applying a tighter control 
scheme to reduce car use by hiking up parking charges and congestion 
fees based on the user-pay principle, promoting other modes such as 
public transportation, walking, bicycling, and car-sharing. Besides 
the efforts in traffic flow control, the Seoul government is educating 
its citizens on a more economical and eco-friendly way of driving. 
Regulating wrong driving practices such as idling car at roadside is 
one of many measures Seoul is taking to make its city green. 

More Green Cars on the Road
Electric vehicle (EV) comes with numerous environmental benefits, 
making it an essential part of the city’s eco-friendly transport 
initiative. For instance, fuel for an EV costs 10% less than it does for 
a car with internal combustion engine while emitting 24% less GHG 
than a gasoline-powered car of the same engine size. On the back of 
such advantages, sales of EV is expected to double by 2020 globally, 
and major countries are making active moves to supply more electric 
cars in the market. For example, US aims to supply 1 million EV by 
2015, the Netherlands 200,000 by 2020, and China 5 million by 2020. 

In line with the global trend toward EV, Seoul too is actively 
promoting EV in the city. By 2020 Seoul is aiming at expanding the 
share of green cars on the road up to 11%, and EV 1.5%. The longer 
term targets are 40% of green cars and 20% for EV by 2030. 

The city government is adopting a tailored approach to more 

effectively achieve its ambitious targets. In other words, different 
programs and plans apply to passenger cars, bus/taxi, and trucks/two-
wheeled vehicles. 

First of all, as for the passenger motor vehicles, the city government 
is driven to urge the public sector to shift to EV first to set an example. 
The Seoul Metropolitan Government plans to employ EV sharing 
service for protocol cars and incentivize purchase of EV for public-
use cars. The moves will help make all public cars green by 2020, and 
further make all of them run either on electricity or fuel cells by 2030. 
Seoul will also expand the range of its EV project into the private 
sector. Study shows that daily mileages (distance traveled per day) has 
been increasingly on the decline (from 40.6 km in 2002 to 30.5 km in 
2010) and the number of single occupancy vehicle is on the rise (from 
79% in 2002 to 86% in 2010) during commuting hours. Taking the 
trend into consideration, Seoul plans to operate a car sharing service 
with mini-EV for commuters. 

Second, Seoul is still in its initial stage in making buses and taxis green. 
As of now, a small number of electric taxies and CNG hybrid buses are in 
operation. With further efforts, Seoul aims to introduce electric buses on 
266 routes and replace all taxies with green cars by 2030. 

Lastly, trucks and two-wheeled vehicles are not excluded in Seoul’s 
ambitious green initiative. Idling restriction zone (LEZ) will be expanded 

in inner city area. As with passenger cars, the city government will target 
the public sector first and expand to the private sector; electric trucks 
will be introduced to the public sector and later to small businesses and 
short distance operators. In addition, electric two-wheelers are expected 
to be introduced to public institutions and universities in Seoul. 

Infrastructure for Green Cars
A wide adoption of green cars must be accompanied by convenience 
and accessibility for users; without sufficient power-charging 
infrastructure, we cannot expect to see many EVs on the road. Having 
said that, infrastructure for EV in Seoul is minimal, to say the least, 
against the expected rise in the EV demand in near future; Currently, 
there are only 751 slow chargers and 46 fast chargers throughout the 
capital city of Korea. To tackle the dearth of infrastructure, Seoul will 
supply public standing-type slow chargers for multiple-unit housings 
from 2015 to 2020, and later provide home charging facilities from 
2020 onward. Much effort will be made to diversify charging point 
types to meet different needs of EV users so that by 2030 740,000 slow 
chargers and 1,000 fast chargers can be set up across Seoul. The EV 
infrastructure expansion will go hand in hand with installations of 15 
hydrogen fuel cell chargers as 15,000 fuel cell vehicles are expected to 
hit the road by 2030. 

Emissions Level in Seoul 
(Unit : %)

Green Car Targets by 2020
(Unit : Number of Car)

Green Car Targets by 2030
(Unit : Number of Car)

Energy Demand 
(Unit : TOE)

Number of Vehicles by Fuel Type   
(Unit : 1,000)

1994

1996

1998

2000

2002

2003

2004

2006

2009

2011

2012

2013

1,9321,499 433

1,6952,168 473

1,7282,199 471

1,8992,441 542

1,9992,691 692

2,0222,777 755

1,9832,780 797

2,0082,856 848

2,0932,954 884

2,1032,977 874

2,0702,969 899

2,0362,974 938

Gasoline, Gas                                Diesel

Ultrasmall EV Charging Facility for Hydrogen Fuel Vehicles at World Cup Park EV Charger

Expected Reduction 

in Passenger Car Traffic Volume (Unit : %)

Non-industrial 
combustion 
14.1

Organic solvent 
19.2

Pollutants off road 
5.5

Residential & 
Commercial Sector
8,664,000

pollutants on road 
57.5

Transport 
Sector
4,631,000

Public & Other 
Sector
1,004,000

Industrial Sector
1,197,000

Traffic Inducement 
Charge 

3

Hybrid
342,710

Hybrid
342,710

Traditional Car
3,158,502

Traditional Car
2,347,753

EV
50,490

EV
815,500

Fuel Cell Car
100

Fuel Cell Car
14,620

Traffic Congestion 
Charge 

5

More Public 
Transport 

Infrastructure 
5

Walking & Cycling 
Initiative 

6

No Driving Day
6

Parking Fee
4

Parking Cap System
1

Nanumcar
1

Etc. 
3.7

Total
15,496,000

30% 
Reduction in 

Total 

*As of 2008

30% 
Reduction in 

Total 
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of 276,055 vehicles have successfully participated in the project, 
including 93,480 vehicles with DPF installed, 68,203 with retrofitted 
LPG engines, 53,054 with DOC installed, and 63,006 undergone early 
scrapping. 

Reduction in Fine Dust Levels
Although the In-use Diesel Vehicle Emissions Reduction Project 
requires an extended period of time for a more accurate evaluation, 
results so far show that fine dust pollution has been gradually 
mitigated. The number of days of dust content over 100㎍/m3 
decreased whereas the number of days with low concentration (over 
30㎍/m3) increased. 

Nitrogen Oxides (NOx) Reduction Project in Full Swing
The NOx reduction pilot project has delivered a 70% reduction in 

NOx in 2013. Based on the proven effectiveness, Seoul expanded 
the scope of the pilot project into full swing to install such devices 
on an additional 324 vehicles in 2014 and on 240,000 (including old 
construction machinery) by 2018. 

Project Evaluation and Future Objectives
A comprehensive evaluation of the diesel car emissions reduction 
project reveals that although a measureable success was achieved 
in curbing fine dust (PM) concentrations in the air, it has not yet 
reached the level of advanced nations in the environment area. To 
give a further boost to the air quality improvement project, Seoul 
continued to apply the measures to additional 15,000 diesel vehicles 
in 2014. Seoul’s target is to reach 390,000 diesel cars that would be 
subject to some form of emissions control measures from 2003 to 
2018. 

01 The project aims to safeguard 10 million Seoul citizens from harmful 

air pollutants and ensure clean living conditions for them. To this end,  

Seoul has launched the In-use Diesel Vehicle Emissions Reduction 

Project which includes measures such as requiring emissions control 

devices on in-use diesel vehicles, retrofitting LPG engine cars, and 

encouraging early car scrapping. 

Seoul Joining Forces with Central Government for Better Air 
Quality in Metropolitan Area 
Launched with the passage of the Special Act of Seoul Metropolitan Air 
Quality Improvement, the In-use Diesel Vehicle Emissions Reduction 
Project was initiated in 2013 with a pilot run to retrofit LPG engines 
of the 135 public garbage trucks of 2.5 tons used for public purposes. 
In the following year, another pilot project was introduced to attach 
emissions control devices on 880 public cars. With the passage of the 
Special Act of Seoul Metropolitan Air Quality Improvement initiated 
by the central government, the Seoul Metropolitan Government is now 
making more active moves towards the emissions reductions initiative.

Seoul’s Multifaceted Support Mechanisms  
In accordance with the Special Act and relevant city ordinances, 
Seoul is implementing various support systems to cars that fall in the 
following categories. 
- Diesel cars whose warranty expired (2 years for over 3.5-ton truck, 5 
years for less than 3.5-ton truck), and 

-Total weight over 2.5 tons and over 7 years of vehicle age 

Subsidies 
Installation of a certified emission control devices has been required 
since the beginning of 2008. To reduce financial burden on citizens, 
the SMG is providing up to 90-95% of the installation costs. For 
qualified individuals who choose to scrap their pollutant-emitting 
vehicles, it is financing 90% of the financial value of the car set by 
Korea Insurance Development Institute. 

Other Incentives
Seoul provides several incentives to those who partake in the project. 

Participating individuals are exempt from environment improvement 
charges as well as emissions inspection for the first 3 years. From 
2008, however, those who install DOC, a device known to have little 
pollutant reduction efficiency, can no longer be exempt from paying 
the environment improvement charge. 

Minimizing Ultrafine Particles (PM-2.5) 
Nitrogen Oxides (NOx) that can be found in both fine dust (PM-10) 
and ultrafine particles (PM-2.5) directly affect health of human beings. 
To reduce NOx, Seoul is running a pilot project which aims to install 
devices that are associated with both NOx and PM emissions control 
on 797 vehicles, including dilapidated construction machinery and 
large trucks. Main features of the project include: 
•  Changing three-way catalyst converters (TWC) on LPG taxies (527 

units)
•  Installing PM-NOx dual control devices on large diesel buses (106 

units)
•  Changing engines of old garbage trucks and construction machinery 

(143 units) 

Follow-up Measures 
To maintain high performance of emissions control devices, 
continuous monitoring and follow-up measures should follow. In this 
context, Seoul applies a thorough monitoring scheme to measure 
the performance of already installed devices. Corrective measures 
are in place in case a malfunction is identified. In other cases 
where a device is destroyed to the extent it cannot deliver desired 
performance, the city government offers refurbished replacements 
for free. Furthermore, free filter cleaning service is offered for the 
first 3 years after the installation for cars with DPF that have traveled 
more than 100,000km or the ones have passed 10 months after filter 
cleaning. Cars with retrofitted LPG engines are also entitled to free 
check-up services. 

Improved Air Quality in Seoul Proves Effectiveness of the 
Project 
Participation of 300,000 Diesel Vehicles  
From the inception of the project in 2003 to the end of 2014, a total 

Performance of In-use Diesel Vehicle Emissions Reduction Project (Unit : Number of Car)

Category 2003~ 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total

LPG Retrofit 585 2,814 8,714 14,285 16,452 14,027 7,922 2,074 961 277 92 68,203

Emissions Control Device 430 9,279 29,715 34,201 9,796 11,709 17,461 14,961 7,617 7,738 3,627 146,534

Early Scrapping of Car - 37 609 5,805 9,851 9,130 5,442 7,079 7,823 8,797 8,433 63,006

Total 1,015 12,130 39,038 54,291 36,099 34,866 30,825 24,114 16,401 16,812 12,152 277,743

NOx Reduction Pilot Project  (Unit : %)

Emissions

Measures
CO 

Reduction
NOx 

Reduction
HC (PM) 

Reduction

Three-way Catalyst 
Replacement

82.2 88.4 60.1(HC)

PM-NOx 
Duel Reduction Device

85.0 70.0 80.0

Engine 
Change

Water 
Sprinkler 

28.6 60.0 30.3

Excavator 17.9 54.6 57.8

Folklift 78.4 46.8 92.1

Safeguarding Health of Citizens from Vehicle Pollutants 

In-use Diesel Vehicle Emissions
Reduction Project

Air Pollutant Reduction by In-use Diesel Vehicle Emissions 
Reduction Project (Unit : ton)

fine dust  
5,908

NOx 
7,223

Hydrocarbon
11,020

fine dust
390

NOx
458

Hydrocarbon
6,77

CO
2,424

CO
38,774

2003~2014
62,926

2014
3,949

Case Study

Grant for Emission Control Devices
Cleaning Services 
Seoul provides financial support in the form of grant for cleansing 
services that are required regularly for DPF emissions reduction devices. 
Car owners entitled to this service can either contact any filter cleansing 
service provider or device manufacturer to make reservations. Individuals 
whose device is destroyed after 3 years of installation are also entitled 
to free replacement. However, costs for uninstalling devices, delivery, 
polluting level and engine oil examination are to be covered by the car 
owners themselves. Before cleansing After cleansing
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Low Emission Zone (LEZ) is a defined area where air pollution level 

has reached a serious point, necessitating access restriction of certain 

polluting vehicles. More specifically, vehicles that fail to comply with 

corrective orders regarding low emission such as emission control 

device installation, LPG engine retrofitting, and early scrapping of 

pollutant-emitting cars are restricted or deterred to enter the zone. 

Designation of LEZ is expected to improve air quality, cut GHG 

emissions and increase public transportation use. 

Joint efforts by Seoul, Incheon and Gyeonggi Province for 
Cleaner Air 
Air pollution knows no border or boundary. The simple fact brought 
together 3 local governments committed to improving air quality: 
Seoul, Incheon and Gyeonggi Province. In October 2009, the three 
agreed to operate LEZs in the entire metropolitan area to maximize 
the effectiveness of their cleaner air initiative. 

The decision came after much input from experts and citizens, and 
in 2010 starting with Gyeonggi Province, all three municipalities 
began implementing LEZs in their area. (Gyeonggi Province in April 
2010, Incheon July 2010, and Seoul November 2010). The LEZ system 

encourages decrepit diesel-powered vehicles, main culprit behind PM-
10 and NOx pollutants, to install emission-control devices. 

Crackdown on Non-compliance 
The SMG is closely monitoring heavy-polluting vehicles, such as cars 
over 2 tons or more than seven years old that have failed to comply with 
the corrective orders (installing emission control device, LPG engine 
retrofit, early scrapping) for 6 months. Cars that have failed to pass the 
emissions inspection are also under the radar. Seoul is enforcing the 
order by joining forces with Seoul’s administrative districts and Korea 
Transportation Safety Authority on such cars. Notification letters and 
individual visits by city officers to non-complaint car owners are some 
of the measures taken for higher compliance level. 

Since March 2012 cars that have failed to comply with the orders 
are detected by the unmanned monitor system powered by the 22 
surveillance cameras in 6 of the city’s main roads. First time non-
compliance receives a warning, but non-compliance for more than 2 
times subject to fines of KRW 200,000. With the amendment of the 
Special Act of Seoul Metropolitan Air Quality Improvement made 
in 2014, non-compliance will be subject to even higher fines of KRW 
300,000 from 2015. 

02 LEZ Monitoring System 

Gangbyeon  Expressway 
Dongjak Bridge 

(North-end)

Gangbyeon  Expressway 
Banpo Bridge (North-end)

Seobu Expressway  
Near Seongsan Bridge

Olympic Expressway, Airport 
 Banpo Bridge (South-end)

Olympic Bridge, Jamsil 
Seongsu Bridge (South-end)

Joint Efforts by Municipalities in Metropolitan Area 
for Cleaner Air 

Low Emission Zones (LEZ)

LEZ Non-Compliance Detection 

Idling Restricon Zones in Seoul 

Bus Terminal Garage Street Parking Lot Major Sports Stadium School Hygyiene Zone Etc. Total 

8 499 484 7 2,005 36 3,039

When 1 Car Complies with Idling Restriction for 1 Year

Fuel Saved by Energy Saved by GHG Emissions Cut by

37.56L 75,120won 89.24kgCO2

When 50% of Inner-city Traffic Volume Comply with Idling 
Restriction

Fuel Saved by GHG Emissions Cut by Same as Planting

25,722,872L 7571,791kgCO2 2.72 million Pines Trees

*As of 2011

Regulations on Parking/Standing and Idling of Motor Vehicles 
   When a car stops/stands for less than 3 minutes  instruction 

 When a car stops/stands for 3~5 minutes  instruction 
         (Where the air temperature is between 5°C to 25°C  violation of idling for   

gasoline/gas vehicles)
   When a car stop/stands for more than 5 minutes  violation of parking/  
standing & instruction on idling 

  (Where the air temperature is between 5°C to 25°C  violation of idling for 
gasoline/gas/diesel vehicles)

   When a car stops/stands for more than 10 minutes  violation of both idling 
and parking/standing
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Driven to promote low emission vehicles in the country, the SMG 
and the central government cooperated to pass and amend relevant 
acts and institutions such as the High-Pressure Gas Safety Control 
Act and to establish enough infrastructure. For instance, Seoul 
offers incentives for gas charging to encourage more buses to run on 
compressed natural gas (CNG). Efforts have been made to expand 
natural gas charging stations; in 2000, Seoul set up a charging station 
in Eunpyeong public garage that can accommodate up to 300 vehicles 
per day, and in 2010 the SMG set up much delayed charging stations 
in Gwanak and Ganseo area, thereby addressing the imbalance in 
terms of infrastructure between areas within Seoul. 

Subsidy and Grant for Wider CNG Adoption 
Support for NGV Replacement 
Seoul is offering subsidies to car owners who choose to replace their 
diesel-powered or old cars with CNG and to those who purchase new 
CNG vehicles. As of 2014, 260 buses and garbage vehicles received 
subsidies, of which 245 cases were for buses (including intra-city 
bus, community bus, chartered bus, CNG hybrid, etc.) and 10 for 
municipality-run garbage vehicles and 5 for private-operator run 
garbage vehicles. 

Operators that qualify for the city government’s subsidy scheme are 
bus operators within Seoul and chartered bus operators headquartered 
in Seoul. As for garbage truck operators, those run by municipalities 
or private providers who qualify for standards suggested by the 
Ministry of Environment are eligible to apply for the Seoul’s financial 
support in the form of subsidy. When compared to conventional CNG 
buses, CNG-Hybrids can reduce up to 30% of emissions, and if 2,235 
CNG buses currently running on the road are replaced with better-
performing CNG-Hybrids, about KRW 240 billion can be saved for 
the 9 years of their lifetime. Because of its greater benefits, operators 
that choose CNG-hybrid as their replacement options can receive 
priority in subsidies. 

More CNG Charging Infrastructure and Other Incentives 
Due to safety issues, CNG charging stations are usually located 
in remote parts of the city. To compensate for this inconvenience 
and extra cost involved, the SMG offers fuel expenses for the extra 
distance traveled to reach the remotely located charging station, About 
KRW 970~9,700 is provided for buses that had to travel 4km up to 
22km (round-trip) without passengers on board. 

All information about charging history in each CNG charging 
station can be retrieved via Seoul’s e-BUSNET system, bus operators 
have to apply to receive the subsidies.  

Incentives for Off-hour Charging 
Another form of incentives is provided to bus drivers who use 
CNG chargers during their off hours. The incentives scheme varies 
depending on the type of drivers: for intra-city bus drivers, those who 
use the infrastructure outside the 3 shifts qualify for the incentive 
while for community bus drivers, those charging between 11pm and 
6:30am are entitled to the financial support. The amount of incentives 
is determined by distance and time required for charging, excluding 
wait time and the actual time for charging. 

Up to KRW 42 million for Purchase of 1 NGV 
The city government provides bus operators with up to KRW 18.5 
million in subsidies for every NGV purchased, KRW 23 million for 
every 5-ton garbage truck run by private operators, and up to KRW 42 

million for every 11-ton vehicle. 

More Charging Infrastructure for NGV 
Seoul is setting up charging stations to meet the growing needs of 
NGV. In June, 2000, Seoul set up a charging station in Eunpyeong 
public garage that can accommodate up to 300 cars per day. As of 
2014, there are 46 fixed charging stations and 2 mobile ones (10,000 
cars per day). 

In May 2007, Seoul made a bold move to set up a charging station 
right in the annexed building of Seoul City Hall where 3,000 people 
work every day. It was a gesture made to show the public of the safety 
and eco-friendliness of natural gas charging station. In addition, the 
establishment brings convenience to NGVs that travel within the 
inner city; the City Hall NGV station currently serves more than 270 
vehicles every day. 

In line with its proposed plan to replace most of the intra-city 
buses to CNG by 2014, the Seoul government gradually increased 
the number of charging stations accordingly: Until now 11 charging 
stations in 2007, 5 in 2008, 4 in 2009, and 3 in 2010 were already 
established. In 2010, in particular, the SMG went ahead and set 
up much delayed stations in Gwanak and Gangseo area, thereby 
addressing the imbalance between areas within Seoul.

CNG and Air Quality Improvement in Seoul 
The SMG’s multifaceted support mechanism rightfully contributed to 
replacing 100% of Seoul’s buses to CNG buses by 2014. 46 charging 
stations located within Seoul created jobs for Seoulites and contributed 
to reducing 41% of fine dust concentration from the 2002 level. 

Incentives for Chargning 

Distance Traveled to 
Reach Charging Facility 

(Km)
Time (Share)

Incentive Amount (won)

Intra-city Bus Community Bus

4 ~ 10 20min.(33%) 4,320 2,410

11 ~ 15 30min.(50%) 6,550 3,660

16 ~ 20 40min.(66%) 8,650 4,830

over 20 60min.(100%) 13,110 7,320

NGV Deployment (Unit : # of car)

Classification

NVG Deployment

Total
Until 
2008

2009 2010 2011 2012 2013 2014

Total 6,147 1,757 1,173 590 467 242 255 10,631

Intra-city Bus 
(replacing Diesel bus) 5,414 1,280 725 45 35 10 13 7,522

Intra-city Bus 
(replacing CNG bus) 116 319 351 297 158 145 1,386

Community Bus 487 214 85 100 100 63 70 1,119

Cleaning Vehicle 246 147 44 48 27 11 3 526

Tour Bus & Etc. 46 8 14 68

Intra-city Bus (HEV) 10 10

03 Natural gas vehicles (NGV) run on natural gas reserved in nature in 

abundance instead of fossil fuels such as coal and oil. Compared to 

diesel-powered vehicles, NGVs emit 100% less fine dust and 64% less 

air pollutants such as NOx, making it a cleaner alternative to other 

traditional fuel vehicle. 

NGVs in Seoul 
NGV Technology Development 
An increase in diesel cars on the road has aggravated air pollution, 
warranting close attention on emissions control standard. The 

Ministry of Environment, Ministry of Science and Technology and 
other related ministries began what is called the G7 project and joined 
hands with car manufacturers and parts makers to develop cleaner 
technology. 

Introduction of NGV Vehicles with 2002 World Cup 
Back in 2002, some GHG emissions reduction was being made 
thanks to the catalytic converters. There was, however, a need for a 
more fundamental solution, especially as the country was gearing for 
the 2002 World Cup. It was against this backdrop that a research to 
develop low emission vehicles took off. 

CNG Buses Running on Namsan Route in Seoul 

Solution to Urban Air Pollution 

Natural Gas Vehicle (NGV)
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▒ 2009   

▒ 2010   

▒ 2011   

▒ 2012   

▒ 2013   

▒ 2014. 9

Currently, Seoul is studying pilot cases of EV with removable battery 
pack that have been conducted in other cities such as Pohang. Based on 
the insights from previous studies, Seoul plans to come up with its own 
system and introduce 28 of battery removable EVs by the end of 2015. 

Electric Passenger Cars 
Recognizing EV as our future growth engine as well as a useful tool 
to improve air quality and reduce GHG emissions, Seoul is promoting 
green EV for the public as well. Since 2009, Seoul pushed forward 
with NEV or neighborhood electric vehicle for short distance use, 
and since 2011 efforts have been made in promoting high-speed EV 
which is known to be effective in both reducing energy use and traffic 
volume. There are currently 750 high-speed EVs, contributing to both 
environmental and economic benefits. 

Seoul is also the first city in the country to introduce the EV Sharing 
program. Based on the paradigm shift from car ownership to car 
use, Seoul encourages citizens to voluntarily leave their car at home 
when not necessary. Under the EV Sharing program, Seoul is able to 
manage the traffic volume and achieve environmental benefits. In fact, 
the eco-friendly initiative is known to bring about economic benefits 
of KRW 4.7 million per year for every household. 

Meanwhile, Seoul’s demonstration project on electric tax began in 
September 2014 with 10 SM3, a compact sedan by Renault Samsung. 
The project found that switching to electric buses can improve 
financial status for taxi operators. The project will also determine 
environment and financial benefits of electric buses by June 2015. 
Findings of the project are expected to facilitate wider adoption of EV 
among bus service providers. Seoul also targets individual car owners 
for its EV initiative. In fact, Seoul has been offering subsidies to those 
who purchase EV since October 2014. And the city’s lottery system 
supplied winners with a total of 182 EVs in Seoul on November 21. 

Electric Two-Wheelers 
Gasoline-powered engine type motorcycles cause exhaust and 
noise, negatively affecting air and quality of living. Small-sized two-

wheelers, in particular, use both gasoline and lubricants, emitting an 
extensive amount of pollutants to the air. To tackle this issue, Seoul 
began an electric two-wheeled vehicles project, to be started in the 
public sector in 2005 and expanded to the private sector in 2008. As of 
2014, Seoul supplied a totally of 699 EV, of which 458 were given to 
the public sector and 241 to the private sector. 

Charging Infrastructure for EV
In November 2009, Seoul established a charging station for LEV for 
the first time in the country. As of September 2014, the pioneering 
city has so far set up 875 LEV charging stations in preparation for 
the wider adoption of EV in the future. As an incentive, Seoul offers 
complimentary installation of 1 slow- charger for every EV purchase. 

At this point, the government covers all the installation cost for 
slow-chargers (KRW 7 million per vehicle) and by 2017 plans to 
supply 600 fast-chargers in public parking lots, highway service areas 
where chagrining is available around the clock. 

Charging infrastructure is an absolutely necessary component in making 
EV, our future growth engine, widespread in both public and private 
sectors. To this end, Seoul is committed to substantially expanding charging 
infrastructure to eliminate any potential inconveniences involving EV use. 

Seoul Leading the EV Adoption 
As the first ‘EV Leading City’ in the country, the capital city of 
Korea has set various milestones in the EV sector, such as supplying 
1,364 EV by 2014, conversion EV development, law amendment, 
adoption of commercial electric bus for the first time in the world and 
introduction of car-sharing service for the first time in the country. 

Seoul’s achievement is also highly regarded by the international 
community. 

In 2012, World Electric Vehicle Association awarded Seoul the 
EV Exemplary City Award, and the International Council for Local 
Environmental Initiatives (ICLEI), keenly interested in Seoul’s 
EV program, is currently considering presenting the Eco-friendly 
Transport Award to Seoul at the 2015 ICLEI Congress. 

04

Groundbreaking Alternative for Cutting Energy Use 
and GHG Emissions

Electric Vehicle (EV) 
and Infrastructure 

Case Study

Mobile Charging Station for EV
Committed to the widespread adoption of EV, Seoul introduced the 
Electric Vehicle Mobile Charging Service, a service that will allow users 
to simply plug their car to sockets, just like how they charge cell phone, 
eliminating the need to travel to separate charging stations. The EV 
mobile charger contains an embedded communications terminal and 
electric meter that bills users through the communication network 
leveraging attached RFID tags for authentication. The innovative 
service is expected to help multiple-unit housings, 80% of all housing 
types in Seoul, to readily adopt EV. 

Electric vehicles (EV) can greatly contribute to improving air quality 

and responding to climate change as they can substantially reduce the 

emissions level of greenhouse gas including CO2 which are the biggest 

culprit behind air quality degradation and global warming, both of 

which directly threaten the health and wellbeing of global citizens. 

EV in Seoul 
Seoul has been a leader in green car adoption and infrastructure setup 
in the country, serving as the test bed for EV initiative while staying at 

the forefront in promoting EV in the country. 

EV Technology Development 
The capital city of Korea has been at the forefront of enhancing 
stability of EV technology and performance through various 
demonstration projects including electric two-wheeled vehicles, NEV 
(neighborhood electric vehicle), conversion electric vehicle, high-
speed EV, electric bus, hydrogen fuel cell vehicles, etc. Seoul also took 
the lead in setting up EV charging stations in public places such as 
City Hall, District government offices, and public parks. In particular, 
Seoul even developed a ‘smart charging system’ for non-public use 
EV that is expected to be high in demand soon. 

Global Attention on Seoul’s Green Car Support Scheme   
Seoul’s recognizable success in EV adoption has allowed the city to 
participate in the G20 Seoul Summit held in November 2010. For the 
two-day summit, the SMG provided 53 green cars including electric 
bus, electric passenger car, and hydrogen fuel cell cars to domestic and 
foreign media personnel as well as other participants to the Summit. 
It was a welcoming chance for Seoul to showcase its green car 
technology to opinion leaders and delegates from all over the world, 
garnering great attention from those counties. 

More Efforts for Wider EV Adoption 
Electric Bus 
The SMG signed an agreement with Hyundai Heavy Industries 
Co., Ltd., and Hankuk Fiber regarding R&D support and adoption 
in September 2009. After 1 year and 6 months of the signing, Seoul 
made a significant milestone by successfully developing cutting edge 
eco-friendly electric bus with Korea’s own technology. With the 
success, in December 2010, Seoul became the first city in the world to 
run electric buses in the city, and today the green transport means run 
around the Namsan route, one of the busiest in the city. 

Seoul’s electric bus is 11.05m long and can go as fast as 100km. 
The bus can run 40km in just one charge which only takes 20 minutes 
with a fast-charger. As of 2014, there are 9 electric buses circulating 
Namsan, 4 Seoul Grand Park, 1 Energy Dream Center, totaling 14 
electric buses in operation throughout the city. EV Bus being charged 
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Cumulative Total of Green Cars

 EV Passenger Car 

EV Bus

EV Two-wheeler

14

461

Cumulative Total of EV Chargers 

Fast Charger

Slow Charger

Portable Charger 

361

50

62
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Leaving the engine running while the vehicle is stationary produces 

exhaust emissions, polluting the air we breathe. Seoul regulates wrong 

driving practices such as idling engine to make Seoul a better place to 

live.   

Emissions Regulation for In-Use Vehicles
Emissions regulation standards on In-use vehicles vary depending 
on fuel type and car type. For gasoline or gas-powered vehicles, 
carbon monoxide and hydrocarbon and excess air ratio are targets for 
regulation whereas for diesel-powered vehicles, exhaust is regulated. 
From January 2011, reflection type smoke meters have been replaced 
with light extinction type smoke meters. With the change in measuring 
method, permissible emissions levels also changed for diesel vehicles 
: for vehicles delivered before 1996 the permissible levels was reduced 
to 60% and below, those delivered after 2001 to 45%, and all heavy-

duty cars delivered after 2008 the level was adjusted to below 20%. 
Furthermore, the Special Act of Seoul Metropolitan Air Quality 
Improvement overrides the Air Quality Preservation Act, and for 
what is not stipulated in the Special Act are to observe by the Air 
Conservation Act. 

Previously, vehicles that exceeded the permissible emissions 
standard received corrective order and the owner of the vehicle 
was subject to fines of KRW 50,000 to 500,000. However, since 
February 2, 2013, the fines dropped and only corrective order is 
granted to violators. When a driver maintains that he or she has 
followed the standard management guideline without having 
manipulated any exhaust related parts, the checkup and inspection 
charges are to be borne by the vehicle manufacturer who also bears 
the responsibility of proving that the violation was committed due 
to the intentional or unintentional mistakes made by the driver, not 
the manufacturer. 

Regulation on Vehicle Idling 

Expanding the Vehicle-Idling Restriction Zone  
Vehicle-Idling Restriction Zone was limited to certain areas such as 
on-street parking area and public garage, making it difficult to enforce 
the restriction city-wide. In November 2009, however, the zone was 
expanded to include 2,000 school environment hygiene purification 
zones. With the September 29, 2012 amendment of the relevant 
ordinance, the entire Seoul area is designated as the Vehicle-Idling 
Restriction Zone effective from January 1, 2013. 

No More Prior Warning, Stricter Enforcement 
Including the entire Seoul area part of the Vehicle-Idling Restriction 
Zone was an important milestone itself. However, the January 2013 
ordinance had included in it the advance notice or warning clause, 
leading to some controversy of the effectiveness of the ordinance. 
To address the controversy, the SMG made partial amendments in 
October 9, 2014 (effective from July 10, 2014). The amended law 
stipulates that violators who leave engines for certain minutes when 
the vehicle is not in motion can be subject to fines without a prior 
warning. The amount of fines is determined proportional to the 
minutes the engines ran idle while stationary. The law, however, 

made an exception for the cases where the outside temperature is 
below 0°C or above 30°C, so that the micro self-employed, workers, 
seniors who use public transportation do not have to experience 
inconveniences. 

Emissions Inspection 
Intended to reduce air pollution in large urban areas, the emissions 
inspection system measures an emissions level of a car in a condition 
closest to that of an actual road. The Inspection identifies vehicles 
that emit excessive amount of exhausts, which are then encouraged to 
install relevant emissions control devices. Seoul began implementing 
the system from May, 2002 ahead of any other municipality in 
the country. Vehicles of which the warranty period expired tend 
to emit more exhaust due to mechanical deterioration and parts 
malfunctioning. However, the traditional inspecting method was a no-
load method which shows little accuracy in testing. Seoul now applies 
the in-depth system with load test, which is far more effective in 
inspecting obsolete vehicles.

When Seoul first introduced the vehicle emissions inspection 
in May 2002, residents of Seoul confused it with the regular 
vehicle testing, or car roadworthiness testing, conducted by the 
Ministry of Transport. To address confusion, Seoul came up with a 
comprehensive vehicle inspection system in March 2009 by which 
the two otherwise separate inspections are done all at the same 
time. A vehicle that fails to pass the car roadworthiness testing 
has to undergo emissions testings and is required to go through re-
testing within a designated period. Failure to observe retesting can 

result in warning and fines. 

Emissions Inspection for Two-wheelers 
Two-wheeled vehicles take up about 10% of all vehicles and are 
used mostly for leisure and commercial purposes such as delivery. 
As of 2011, there were 2.1 million two-wheelers across Korea that 
together emitted 30.8% of all CO (19 tons per year) and 23% of VOC 
(2 tons per year) in the country. Despite such high environmental 
impact, no inspection existed for this type of vehicles. It became clear 
for the Korean government to control the two-wheelers in order to 
manage exhaust and noise in the city. Finally, an emissions inspection 
specifically for two-wheelers was introduced. 

With the amendment of the Air Quality Preservation Act made 
in July 2013, emissions inspection for two-wheelers is now required 
for all two-wheeled vehicles, effective from February 6, 2014.  The 
move was intended to improve air quality up to the level of advanced 
nations. Under the amended law, all two-wheels are required by law to 
undergo an emissions inspection after 3 years and every 2 years from 
then. 

In 2014, the number of two-wheelers whose engine capacity is 
260cc or over was 17,995 in Seoul, all of which were subject to the 
obligatory emissions inspection. In addition, since February 2014, 
mid-sized or small-sized two-wheelers will also be subject to the 
same inspection. From 2014 to 2016, Korea Transportation Safety 
Authority is in sole charge of the inspection to stabilize the system, 
and after this period, other certified private inspectors will be able to 
conduct the testings. 
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Low Emission Zone (LEW) and Vehicle Emissions Inspection 
for a Cleaner Seoul 

Emissions Control on 
In-use Vehicles 

In-Use Vehicle Emissions Control System

Ad-hoc Inspection, Fines for 
Violators 

Before

Verification Operators and 
Inspectors Separately Managed

Driver or Car Owner Responsible to 
Identify Cause

Ad-hoc Inspection, Corrective 
Order w/o Fines, Suspension for 
Non-compliance 

After

Ad-hoc Inspection, Fines for 
Violators Managed Together, 
Licensing System for Inspectors 

Car Manufacturer Responsible to 
Identify Cause

Emissions Inspection 

Types
Substance Subject to Inspection

Load Test No-Load Test

No-load Test

Gasoline
Gas

CO, HC, NOx CO, HC, Excess Air

Diesel
Exhaust, Engine Power, 

Engine Revolution
Exhaust

Roadworthiness Test Parts Functioning

Two-Wheels Subject to Regular Inspection

Size Large Medium Small

Size
Dispacement Volume 

over 260cc 
100cc ~ 260cc 50cc ~ 100cc

Vehicles 
Registered

Year 2014 2015 Pot-2016

17,995 238,690 167,309

Standards for Two-Wheeled Vehicles

 Vehilces Subject to Emissions Inspection 

Type of Car Car Age Frequency

Non-business
Passenger Car 4 Years or Over Every 2 Years

Other Types 3 Years or Over

Every Year
Buinsess

Passenger Car and 
Other Types

2 Years or Over

Idling Restriction Areas in Seoul (Unit : # of Place)

Total

2,826

Garage

425

On-street 
Parking Area

430

School Environment Hygiene 
Purification Zone

1,665

Major Sports 
Stadium 

5

Etc. 

292

Terminal

9

 CO, HC, Noise 
(Exhaust, Horn)

CO 2.5~4.5%, HC 
400~4,000ppm : 

Depending on Car 
Type and Age 

Up to 200,000 won for 
Late Inspection 

Tested Substance
Permissions 

Emissions Level
Fines and Penalty
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ensure fairness to all participants, a vehicle that violates the rule for 3 
times are disqualified from receiving the incentives. 

System Improvement and Incentives 
Operation System Improvement 
Some unconscientious drivers did not attach electronic tags to the 
front windshield of their cars and still received incentives or simply 
traveled on their no-drive day. In July 2012, Seoul addressed this 
persistent operational problem by implementing a verification system 

where a registered participant can only start to receive incentives after 
they upload the photo of their e-tag attached to the car. The photo can 
be uploaded either on the website or through Seoul City application 
on mobile phones. This eliminated the loophole in the previous 
system and ensured that only the compliant, commitment-delivering 
participants can enjoy the benefits. 

Various Incentives by Both Public and Private Sectors 
Seoul offers a wide range of incentive scheme to encourage more 
citizens to be part of this meaningful program. Vehicles committed to 
the campaign can get 50 % discount on the congestion charge at the 
Namsan Tunnel No. 1 and No. 3 (KRW 2,000) and up to 30% discount 
on public parking fees. 

The private sector also plays an important role in motivating car 
owners to join the No Driving Day program. Seoul also partners with 
Shinhan Card, one of the biggest credit card company in KOrea, from 
November 2008 to give a 3% discount on automobile tax, discount 
at gas stations, discounted repair services, free car wash, and a 8.7% 
discount on car insurance payments (for OBD installed vehicles), 
among many others. 

The Mileage System to Complement the No Driving Day 
Campaign
Although the No Driving Day Campaign had a remarkable success in 
saving energy, improving air quality and reducing traffic flow since 
its implementation in 2003, it did come with some inconvenience. 
That is, citizens had to commit one full day for no driving, giving no 
flexibility for participants To complement this program, the Mileage 
System was introduced whereby any reduction in driving mileage 
compared to previous period can be subject to incentives. The system 
began in September 2014 as a pilot run. The program gives flexibility 
as to which day and time they want to stay off their cars. Seoul can 
benefit from the synergy of the two programs since citizens can be 
part of either or both of the programs.  

To make this happen, the Seoul Metropolitan Government signed 
an MOU with 3 Korean insurance companies in September 2014, and 
the pilot run has been ongoing since October 2014 to be completed in 
March 2015. A participating driver can get his mileage checked after 
6 months of signup. The current mileage is then compared against the 
same period of the previous year, and the reduction achieved in his 
driving distance is incentivized according to the amount, and up to 
KRW 35,000. 

No Driving Day Campaign Changes Seoul 
Improved Traffic Flow and Better Air Quality 
The program is most meaningful as it is a campaign based on the 
citizens’ voluntary participation. The campaign has resulted in a 
1.1% decrease in traffic volume in Seoul, equivalent to 36,719 tons 
of CO2 emissions (as of 2010), which is a 0.36% reduction in GHG 
emissions from the transport sector. A 1.1% decrease in traffic volume 
is equivalent to 182,170,297km a year of reduction in driving distance, 
which translates into reductions of 295.8 tons of CO, 108.4 tons of 
NOx, and 35.2 tons of HC. 

1/3 of Seoul’s Vehicles Registered to the No Driving Day Program 
As of November 2014, of the 2.401,907 vehicles registered in Seoul, a 
whopping 755,585 vehicles or 31.5% are registered to the No Driving 
Day Program. The program seems to have stabilized as the rate or 
violation has been on decline for the past 5 years.

Seoul’s Weekly No Driving Day is a voluntary program where people 

choose one of the five days from Monday through Friday as a no 

driving day. The program contributes to improving air quality, curbing 

congestion and saving energy. The newer ‘Car Mileage Project’ gives 

flexibility as a participating driver does not have to pre-designate a day 

of no driving. 

Encouraging Drivers to Leave Car at Home and Take Public 
Transport 
Seoul is committed to improving the city’s air quality to the level of 
the advanced nations. To this end, the city government discourages 
driving passenger cars smaller than 10-seaters and encourages citizens 
to use public transportation.

Voluntary Campaign 
A 2003 study found that the transport sector is responsible for 78.2% 
of the air pollution in Seoul. The result made it clear that reduction in 
traffic volume and pollutants from vehicles was an imminent challenge 
that had to be overcome for clean air. It was against this backdrop that 

Seoul began the voluntary program called No Driving Day Campaign 
where people choose not to drive on one pre-designated day every 
week. Participating citizens can select a weekday that they will not 
drive, register their chosen day and receive an e-tag for the windscreen 
and sticker for the rear window. Participants use alternate modes of 
transport of the selected days such as public transportation. Any non-
commercial vehicles registered in Seoul with fewer than 10 seats can 
join the voluntary program. 

Violation Detection System 
When the program was first implemented, drivers simply attached 
an easily removable paper sticker on their car, making it difficult 
for the city government to monitor whether participants were 
delivering their commitments or not. The lack of a monitoring 
mechanism produced moral hazard in some participants who 
continue to drive on their committed days and receive all the 
incentives. 

To address the loophole, Seoul introduced an RFID monitoring 
system under which drivers have to attach an electronic tag to their 
car and readers on 27 spots in 14 roads identify violating vehicles. To 
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More Public Transportation for a Cleaner Air 

No Driving Day Campaign 
and Car Mileage 

Vehicles Participating in No Driving Day (Unit : Car)

2,365,379

Year 2007 2008 2009 2010 2011 2012 2013 2014

748,890

2,397,413

837,349

2,421,421

943,329

2,490,712

1,023,811

2,515,404

1,078,042

2,442,353

1,080,793

2,352,889 2,401,907

820,808 755,585

  Eligible Vehicles

  Participating Vehicles

              Participating Rate
Number of Vehicles Violating 'No Driving Day'

2009 2010 2011 2012 2013

159,022
137,449

104,332

59,880 60,435

E-tag for No Driving Day 

31.6% 34.9% 38.9% 41.2% 42.9% 44.3% 34.9% 31.5%
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The Seoul Metropolitan Government is launching various policies 

to support more eco-friendly and economical driving habits to take 

root among citizens, which will help save energy and reduce air 

pollution. 

Social Cost Incurred by Vehicles on the Road 
More Cars On the Road, Greater Air Pollution 
The number of registered vehicles in Seoul jumped from 2.777,000 in 
2003 to 2,973,000 in 2013. Currently, social cost incurred by emissions 
from vehicles stands at KRW 12 trillion annually, representing 30% 
of the money needed to meet the city’s energy demand. As of 2011, 
air pollutants from vehicles took up 63% of air pollutants from all 
sources, and vehicles are also responsible for 35% of ultrafine particles 
or PM-2.5. 

Human and Physical Cost from Car Accidents 
Having more vehicles on the road means a higher probability of 
car accident. On average, traffic accidents in the city have led to 
1.2 deaths daily and 8.4 deaths weekly, and these figures are much 
higher than the OCED’s average. In the past 3 years, 145,598 cases 
of traffic accidents were reported in Seoul alone, costing KRW 76.25 
billion. In 2013 alone, 40,000 cases of traffic accidents took place 
in Seoul, costing KRW 24.42 billion. The figures suggest that car 
accidents are leading to increasing amount of physical and human 
costs. 

Promoting Green Driving Habits 
Green Driving Devices 
In November 2008, the SMG introduced an anti-pollution device 
designed to correct driving habits that are prone to emit more 

emissions. One of the ways the device helps save energy fuel and cut 
GHG emissions is that the device beeps when drivers make a quick 
start or slam on the brakes. 

Seoul ran a pilot run in 2009 with intra-city buses, and the 
Ministry of Environment found that the project led to an average 
reduction of 10% or more of fuel costs per vehicle, all thanks to the 
gadget. On the back of the positive findings, the device was supplied 
to 3,440 buses by 2012. The SMG further found that drivers are 
more likely to participate and correct their driving habits more when 
prompted with visual aids that show how their driving habits are 
actually affecting fuel costs and mileages. Based on the finding, 
from 2013 the SMG provided buses and taxies with an upgraded 
version of the device that shows the real time fuel efficiency data. 
Currently 787 such devices have been supplied to buses and taxies, 
and from 2014 different types of cars will be able to benefit from 
such innovative devices.

Training on Green and Economical Driving 
The SMG commissioned Korea Transportation Safety Authority 
for green and economic driving education programs. Designed for 
bus drivers, the comprehensive green driving program is composed 
of lessons on theory, principle to actually driving lessons so that 
drivers know exactly how their driving habits can have direct impact 
on fuel cost and air pollution. There are 16,000 bus drivers in Seoul, 
of which a total of 11,249 have already completed the education 
program.

More Programs for General Public 
The SMG is looking to create more avenues for citizens to engage in 
the green driving initiative. For one, Seoul plans to create a website to 
provide an online education program and more information on green 
driving. Second, Seoul is in the process of developing a GPS device 
or a smart-phone application that shows users various information 
such as fuel-cut, sudden start/acceleration/braking alerts and fuel 
efficiency information in a real-time basis. In relation to this, Seoul 
is also making efforts to find ways to work with currently existing 
GPS applications (i.e. T-map) to be equipped with green driving 
notification. 

For green driving to take root, it is important to educate beginner 
drivers. To this end, the SMG and Road Traffic Authority agreed to 
make some changes to drivers’ license tests to give more weighted 
value to eco-friendly and economic driving related test-items and 

sections; 50 out of 500 questions on the written test will be associated 
with green driving, instead of the current 8 questions. Prospective 
drivers at 13 training institutions will also practice driving with cars 
equipped with devices that notify green driving habits. Furthermore, 
those applying for re-issuance of drivers’ license will receive 
instructions on green driving habits at the issuing place.

Civic Outreach 
Recognizing that green and economical driving is directly related 
to road safety, the SMG signed an MOU on April 1, 2014 with the 
Green Transport Culture Council composed of officials from Korea 
Transportation Safety Authority and civil groups to spread the 
importance of green driving to more citizens in Seoul. The MOU 
focuses on creation of a website for education and outreach purposes 
among many. 

Furthermore, the Seoul Metropolitan Government recently 
published the 10 Rules for Eco-friendly and Economic Driving 
booklets and distributed them to its 25 administrative districts 
and four driver’s license test courses in downtown areas for public 
education. SMG also developed and offered various audio and visual 
materials on the ten rules, such as video clips and animations, so 
that green and economic driving culture can take a root at an early 
stage. SMG’s multidirectional campaign includes its cooperation 
with media to publicize the practice to wider population and holding 
a yearly contest. 

Green Driving Leads to Cleaner Air and Public Safety 
A total of 11,249 out of 15,000 bus drivers in Seoul have already 
completed the education program from June 2010 to December 2013. 
Once the education for all bus drivers is completed, the first phase of 
education will be completed. 

Korea Transportation Safety Authority, which was responsible for 
the education program, found that the drivers who have completed 
the training course increased fuel efficiency by 34.6% and cut 
25.5% of emissions. A 6-month follow-up study also found that 
traffic accident was cut by 8%, injury by 14%, and serious injury by 
36%. 

On average, the training course cuts 2,161 TOE per person while 
the installation of green driving devices delivers the same result. 
The findings show that green driving, facilitated by education and 
devices, have positive impact on environment, economy and public 
safety. 
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Reducing Emissions with Green Driving Habits 

Green Transport Culture 

Case Study

Greenest Driver Contest 
Designed to spread the green and economical driving initiative that 
contributes to energy savings and GHG emissions reduction in the 
midst of high oil price, the yearly contest that awards the best green 
and economical drivers has been held in Seoul. The city government 
selects the awardees after having all participants drive the same 
vehicles equipped with devices in the designated area. After reviewing 
the results of all participants, the SMG chooses the top driver. The 2014 
awardee topped the competitors with 16.0km/ℓ of fuel efficiency, 
which is 60% higher than the average fuel efficiency of 10.km//ℓ of the 
same vehicle type in inner city area. 

Fuel Efficiency CO2 Emissions Car Accident Injury Serious Injury 2010 2011 2012 2013

27.7

32.2
34.6

15

8

20

14

31

36

26.6
23.7

25.5

Benefits of Green/Economical Driving Education 
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The World Car-Free Day move first began in 1997 when the citizens 

in France started a campaign to reduce traffic in the city center. 

The special day came to be designated on September 22, and as of 

2010 there were 2,090 cities in 42 countries that participated in the 

initiative. Today, some European nations are making moves to expand 

the Day into Car-Free Week. In 2001 Seoul Car-Free Day followed in 

the path of World Car-Free Day with Seoul’s civic groups that took the 

initiative. 

Seoul Car-Free Day, First in Korea 
First City in Korea to Embrace Car-Free Day 
Since 2001, civil groups in cities such as Seoul and Daegu began 
holding events on the Car-Free Day. Seoul was the first city 
government to join hands with environment groups who proposed that 
the city government jointly hold the Car-Free Day events. Therefore, 
On September 22, 2008, Seoul held official events for the Seoul Car-
Free Day 2006 with civil groups for the first time.  

Seoul Car-Free Day Taking Root
For 2007 and 2008 Seoul Car-Free Days, the city government 
designated Jongno area, and no car was allowed between Sejong-
ro and Heunginjimun (2.8km). In 2009, it was Jongno (2.8km) 
and Teheran-no (2.4km), in 2011Cheonggye-ro, 2012 Sejong-ro 
(550m), 2013 Sejong-ro (spanning 1.1 kms from the intersection of 
Gwanghwamun to City Hall). As such, central Seoul was cleared 
for pedestrians on each year’s Car-Free Days. From 2012, the Green 
Transportation Week was observed along with the Car-Free Day 
during which parking facilities in public buildings and companies of 
over 50 employees were closed (except for disability parking space) to 
encourage citizens to use alternate modes of transportation. 

2014 Seoul Car-Free Day 
Together with the 2014 Seoul Car-Free Day Citizens’ Committee, the 
SMG held various programs, events and performances to celebrate the 
pedestrian-friendly day with walking parades, hands-on programs, 
the Cars off the Road campaigns, etc. With many interesting events, 
the SMG successfully carried out a widespread awareness publicity 
campaign for the day to encourage more citizens to participate in the 
day. 

The SMG also ran the Green Transportation Week from September 
21 to 27 during which citizens are encouraged to use public 
transportation. During the week, companies of over 50 employees 
are recommended to close down their parking facilities (except for 
disability parking space) to ensure that the week is as effective as 
possible. 

The 2014 Seoul Car-Free Day was a huge success as it greatly 
contributed to the reduction in downtown traffic volume and garnered 
great media attention; major newspaper and broadcasting outlets in 
Korea such as SBS and YTN covered the events. In addition, the 
Green Transportation Week was participated by the Ministry of 
Environment and 17 other municipalities in Korea. As a leader in 
spreading the car-free movement, Seoul served as a good example for 
others to replicate the success of the capital city of Korea.

In 2015, the SMG plans to encourage more districts to participate 
and have their own initiatives such as creating ‘Car-Free Road’ of their 
own. From 2016 Seoul plans to expand the yearly car-free day to twice 
a year, as part of efforts to create greater awareness and to encourage 
green transportation. 
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2013 Seoul 
Car-Free Day 

Car-Free Days in 2,000 Cities in the World 

Seoul Car-Free Day 
Warmth 
to Road 

Korean game Baduk (Go) Contest, Recycle Market, Play with 
Pets

Safety 
to Road 

Experience Fire-fighting and Emergency Program, Children 
Bicycle Safety Education, Anti-Disaster Campaign 

Breathable Air 
to Road 

Explanation on Seoul’s Environment Policies (PV, Fuel Cell, 
LED Lamps, Green Cars, etc.)

Dream 
to Road 

Artificial Rock Climbing, Futsal Game, Basketball, 
Performance with Citizen Talent Donation, Health Programs, 
etc. 

Engaging Citizens

Children Fire-Fighters, Performance with Talent 
Donation, Baduk Contest (from top to bottom)
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Nanumcar Service is a car sharing service that allows easy access to 

renting a car. Users can make reservations on website or through smart 

phone applications without having to fill out paper applications and 

simply pick up a rental car at an unmanned rental facility closest to 

their home. The short-term vehicle rental service charged on an hourly 

or minute basis is gaining popularity among many people, especially 

those who do not drive very often or those financially strained to 

purchase a car due to high oil price or retirement. Nanumcar service 

eases households’ financial burdens linked to car ownership while 

meeting their demands for short-term car use.

Car Sharing Gains Popularity 
Similar Service in Place in 60 Countries 
Car sharing service similar to Seoul’s Nanumcar began as a 
spontaneous movement in other countries around 1970-80s and 
was launched as a commercial service around 90s. Recognized as 
a sustainable means of urban transportation and a solution to ease 
traffic congestion, address the shortage of parking spaces, and reduce 
environmental pollution, car sharing service is adopted in more 
than 1,000 cities in 60 countries today. And public sectors in some 
countries are starting to provide support to the cause. In the US, 
Zipcar has become a popular car rental company grown to meet the 
public needs of such service. In France, Germany, Switzerland, Japan 
and other countries, various sharing car services in different forms are 
currently in place. 

Nanumcar in Initial Stage
In Korea, an NGO named Seongmisan first began the car sharing 
service in 2008, but the service has halted due to operational 
difficulties. Later, similar service was operated by the public sector, 
such as Gunpo YMCA, Korea Land & Housing Corporation, Ministry 
of Knowledge Economy. In 2011 for-profit private enterprises began 
operating Greencar and Korea Nanumcar services. As the history 
shows, though there were attempts by the private sector to grow the 
service, public awareness was fairly low. Recognizing the service as 
an effective alternative to car ownership in easing traffic congestion 
and parking troubles, the SMG decided to provide support to the 
Nanumcar service. 

Seoul at the Forefront of Car Sharing 
Nanumcar, Taking Seoulites around the City 
The Seoul government began providing support to car sharing 
service providers for both traditional engine cars and electric cars 
in 2013 in earnest by partnering with various service operators. 
The city government gives discounts up to 50% on the service 
users who wish to use public parking facilities run by the city 
government. 

Nanumcar service is designed to meet mainly the 3 needs. The 
first need involves enterprises that wish to use Nanumcar fleets for 
business purposes. This allows business owners to reduce cost on car 
purchase. At the same time, employees no longer have to bring their 
car to work in case they need the car during work hours. Now, they 
can choose alternative means for commuting, thereby contributing to 
traffic flow on the road. 

The second type of needs is associated with public transit. 
Nanumcar service provides greater accessibility to public trans-
portation such as subway and bus since the rental location, or parking 
lot, for Nanumcar is located near public transportation. Users can 

easily pick up and drop off the rented cars. 
Lastly, Nanumcar service turns those living in areas with little or 

no accessibility to public transportation away from driving to taking 
public transit. Previously, these people would opt for driving since 
public transit was a cumbersome option. Now, with Nanumcar rental 
locations concentrated in such residential districts, more people are 
encouraged to use public transport.  

Ease of Use and Convenience 
Anyone over 21 years old with more than 1 year driving experiences 
is qualified to use the service. To rent a Nanumcar, one has to 
simply select a Nanumcar service provider, sign up for membership, 
make reservations via the Internet, smart phone or ARS for the 
hours which they need the car, and then go to the rental location 
close home to pick up the car. After using the car, the user has to 
return the vehicle to the parking lot where the car was first rented. 
Rental fees and fuel costs are automatically paid after vehicle use 
through the payment card registered at the time of membership 
signup. Location of parking lots in use and real-time availability 
check can be done via Seoul’s transportation website at http://topis.
seoul.go.kr/. 

Seoul’s Support Scheme 
The SMG announced improvements to the policy after 2 years into 
implementation. The changes include an enhanced membership card 
system, better connectivity with public transportation, and greater 
convenience to users. 

Car-sharing vs. Rental Car 

Classification Car Sharing Rental Car

User Membership-based No Membership

Minimun 
Usage

30 min. (available for 24 hr/day)
1 day (available only during 
working hours)

Pick-up Place Multiple Spots Service Operator’s Office 

Payment After Use Before Use

Terms of 
Contract

One-time Contract Signing Contract Needed for Every Use

Rental Facility Unmaned Manned

Fuel & 
Insurance

Included Excluded

Data: Recent Market Trend of Car-sharing Service and Car Manufactueres Strategies (CEO 
Report[2011-20]), Korea Automotive Research Institute 

Share a Car on Demand 

Nanumcar Service 

Nanumcar, Seoul’s Car-sharing Brand

Nanumcar Service Operators in 2014

Type Operator Phone Number Website

Traditional 
Engine Vehicle

Green Car 080-2000-3000 www.greencar.co.kr

So Car 1661-3315 www.socar.kr

EV

City Car 1661-7766 www.citycar.co.kr

Han Car 1661-8206 www.hancar.net

You Car 1644-0520 www.youcar.co.kr
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Integrated Membership 
Previously, the membership card was issued by a service provider of 
a user’s choice. Now, the card is merged with the existing T-money, a 
rechargeable card used for paying transportation fares in and around 
Seoul. The merge has made it far more convenient for citizens who 
already have a T-money card since they can use what they already 
have to use the Nanumcar service. Also members do not have to sign 
up for all service providers as the t-money card is accepted by all 
providers. 

Discount of Nanumcar Service Fee for Public Transit Use 
The SMG provides incentives in a form of discount for Nanumcar 
users who use Nanumcar service within 30 minutes after using any 
means of public transportation. Seoul is working to increase the 
discounts from the current KRW 300 to KRW 1,000. The discount 
rate differs by service provider. 

Greater Safety 
As the service is gaining traction in Seoul, the city government is 
closely watching the service level and safety. Through the MOU 
with Korea Transportation Safety Authority, SMG has begun safety 
education programs for citizens. In fact, Seoul opened the Nanumcar 
safe driving school program in December 2014, ahead of any other 
municipality in Korea. Service providers are joining in the cause by 
strengthening insurance, installing rear camera as a way to reduce 
traffic accident. 

Expanding Nanumcar Infrastructure 
As of December 2014, there were 1,922 rental fleets in 912 rental 
locations. The government aims expand the infrastructure to open at 
least one rental location in every ‘dong’ (smaller administrative unit 
than ‘gu’, or district), and around 3 rental locations in every ‘dong’ 

by the year end of 2015. As the service expands, parking space will 
be an obvious issue. Accordingly, Seoul plans to proactively tackle 
the issue by partnering with SH Corporation and private companies 
to secure parking space in many apartment buildings and office 
buildings. 

Nanumcar Growing Fast in Seoul
860,000 Users 
It is reported that from 2013 to December 2014, a cumulative number 
of 860,000 have used the service. Most service users picked up rental 
car from office area followed by areas near metro station, university, 
and residential area. By age, most users were in their 20s (49.3%) 
followed by 30s(35.8%), 40s(12.3%), 50s(2.3%), and over 60s(0.3%), 
suggesting that a whopping 85.1% of users were in their 20s and 30s. 
By day, weekends were preferred to weekdays by most users. 

High Satisfaction Level 
In a consumer satisfaction survey on 2,803 randomly selected people 
(13 people on the average per day) among Seoul citizens who has used 
the Nanumcar service once or more from February to August 2013, 
89% of the respondents considered the service “satisfactory.” 

Respondents cited the reason for satisfaction to convenience 
(41.9%), more reasonable use of car (23.6%), reasonable price (15%), 
accessibility (13.5%), vehicle condition (4.5%), and alternative to car 
ownership (1.5%). More than half also responded that they are willing 
to reduce using their cars if the Nanumcar service expands. 

Environmental & Economic Benefits
Opting for Nanumcar service instead of driving or purchasing a 
car can save KRW 2 million per household every year. Besides the 
economic benefits, the service provides environmental benefits; for 
every 100 Nanumcar, 340 TOE of energy and 720 tCO2 can be cut. 

Nanumcar Operations

Category

Total Public Parking Lot (Run by SMG) Public Parking Lot (Run by Districts) Private Parking Lot

# of Parking 
Lot

# of Vehicle 
Public Parking Lot 

(Run by SMG)
# of Vehicle 

Public Parking Lot 
(Run by SMG)

# of Vehicle 
Public Parking Lot 

(Run by SMG)
# of  Vehicle 

Number 912 1,922 100 248 226 351 586 1,323

* As of Dec 31, 2014

Environmental and Economic Benefits of Nanumcar Service

Category Passenger Car Car Sharing Saving (won)

Twice a week 4.26 million won in total
•  depreciation: 1,860,000 won (car price 166 million won, tax 2 million won, 10 year 

depreciation)
• fixed cost: 850,000 won(car tax 300,000 won, insurance 550,000 won)
•  operation cost: 1.55 million won (gasoline 630,000 won, parking fee 720,000 won, 

etcs. 200,000 won)

1.72 million won in total (41% of passenger car)
• membership fee: 30,000
• annual fee: 30,000
• usage charge: 1,674,400 won (2 hr/day, 104 days/yr) 

2.53 million/ 
year

5 times a week 6.3 million won in total 
•  depreciation: 1.86 million won (car price 166 million won, tax 2 million won, 10 

year depreciation)
• fixed cost: 850,000 won(car tax 300,000 won, insurance 550,000 won)
•  operation cost: 359 million won(gasoline 1.59 million won, parking fee 1.8 million 

won, etc. 200,000 won)

4.25 million won (67% of passenger car)
• membership fee: 30,000
• annual fee: 30,000
• usage charge: 4186,000 won(2 hrs/day, 260 days/yr)

2.05 million / 
year

1) Avante HD (Gasoline, 10 year), Gas Price 2,000 won/L, Fuel efficiency 10km/L, average daily mileage 30.5km 
2) Car Sharing hourly rate 5,000 won, charge by distance 200 won/km

Nanumcar Members (by Age) (Unit : %) 

Nanumcar User (by Day) (Unit : %) 

60s over 60 

Monday
13.8

Tuesday 
11.6

Wednesday
11.8

Thursday 
11.3

Friday
12.5

Saturday 
19.6

Sunday 
19.4

20s 
44.2

50s 3.5

40s 10.0

30s 
42.2

Service Users (month)

25,000

20,000

15,000

10,000

5,000

0
2 4 6 8 10 12

3,141

12,455

19,113
21,403

19,696

22,277

 Traditional Engine Cars   EV     Total

Cars Shared (month)

1,000

800

600

400

200

0
2 4 6 8 10 12 2014.1

486 486

637 637

831
933 972

Case Study

Nanumcar Driving School 
On September 3, 2013 the Seoul Metropolitan Government 
signed an MOU with Korea Transportation Safety Authority 
to promote Nanumcar road safety culture. The MOU came 
with the understanding that Nanumcar users need special 
education as the Nanumcar fleets have different characteristics 
than regular passenger cars. 
The MOU created the Nanumcar safe driving school program. 
Anyone willing to learn about safety can participate in the 
program run by experts from Korea Transportation Safety 
Authority. 
Safe driving, road regulations, special requirements, simple 
repair methods, response in accidents and other important 
topics are covered in the program. 
Furthermore, when the Metropolitan Traffic Safety Center 
is completed in 2016, safety and eco-driving can be part 
of the curriculum and more advanced curriculums can be 
incorporated. 
In addition, the SMG has opened online programs for those 
who cannot physically participate in the school. The capital 
city also plans to circulate communications materials that have 
a list of accidents and most frequently encountered problems 
associated with Nanumcar service.  
Production of video materials for Nanumcar usage is 
underway, and the SMG is considering ways to give incentives 
to those who have completed the education. Such programs 
will better equip service users with understanding and safety 
measures. 

 Traditional Engine Cars   EV     Total
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Seoul formulated a plan to become a Waste Zero City in order to 

provide a cleaner environment to its citizens. Under the vision of 

making ‘Seoul, World’s Cleanest and Best Resource-recirculating 

City’, Seoul’s main objectives are to achieve 70% recycling rate and 

30% reduction in food waste and recycling incineration ash by 2020.

“I transform discorded home appliances into useful resources. I love 
my job because I get to help protect the environment and support 
those in need at the same time.”
 - Kim, Jeong-seok, Employee of SR Center    

“Ever since the Recycling Station was installed, garbage that 
used to pile up in front of my house is gone. Even though it 

is sometimes tiring to organize the recyclables on a cold day, 
I’m greatly heartened to see my neighborhood becoming a 

clean and beautiful place to live.” 
 – Jeong, Young-ja, Recycling Station Resource Manager 

Resource Recovery Facility 

Minimizing Food Waste 

Recycling Station Project

 
Recycling Discarded Electronics 

Zero-Waste Policy for Public 
Office Buildings

Sharing Markets 

Seoul Reuse Plaza 

Clean Alley Campaign
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Seoul, a Resource-
Recirculating City

1. Need for Waste Disposal Policy
Citizens’ demand for a proper waste disposal service has been on the rise. To meet the growing demand, the 
city government of Seoul strives to provide innovative cleaning services and to find ways to dispose waste 
that satisfy the needs of both cleaning personnel and citizens.

Furthermore, worsening climate change is putting pressure on Seoul which is also faced with address 
waste disposal issues, such as banning of direct landfilling of household waste. Therefore, it is urgent that 
Seoul formulates and carries forward an innovative waste management policy with a mid-to-long term 
perspective.

2. Waste Status of Seoul

Amount of Waste Generated 
In 2012, Seoul generated 37,843 tons of waste every day. Of the sizable amount, 71% was from construction 
sites, 24% from daily activities of citizens, and 5% from workplaces. About 30% of household waste is 
food waste. After enforcing waste reduction measures, the daily household waste per Seoul citizen is 
incrementally decreasing.

Amount of Waste Generated in Seoul (Unit : t/day) 

Waste 
Generated (%)

Total 37,843

Construction
26,730(71%)

Household
9,189(24%)

Business 
1,924(5%)

Amount of Household Waste Generated  (Unit: t/day)

11,446 11,337
10,020 9,440 9,189

3,3013,3863,3473,416 3,447

Household Waste Generated per Person per Day
(Unit : kg/day)

2008
1.1kg

2009
1.09kg

2010
0.95kg

2011
0.9kg

2012
0.88kg

2008 2009 2010 2011 2012

 Household Waste  

 Food Waste 

*As of 2012 Gangnam Resource Recovery Center
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•  Make a Clean City
•   Expansion of Recycling Based 

on Month and Year
•   Volume-based Food Waste 

Disposal System Fully 
Established

Year One of Innovation 
on Cleaning and Waste 

Disposal System

•   Overhauling Cleaning 
Organization and System

•   Recycling Station Fully 
Established

•   Utilization as Resources, 
Consistent Disposal

Paradigm Shift in 
Cleaning System

•  Incinerating All Waste
•   Extension of Metropolitan Area 

Landfill Usage Period
•  Self-disposal of Food Waste

Foundation for 
Self-Disposal of Waste

•   66% Recycling Rate 
Accomplished

•  30% Food Waste Reduced
•  All Incineration Ash Recycled 

Make Seoul,
 a Clean, Recycling, and 
Waste Zero Capital City 

monetary value (paper, PET bottles, cans, etc) before other items. 

Lack of a System for Volume-based Food Waste Disposal and 
Infrastructure 
To reduce food waste, Seoul recently adopted the volume-based 
food waste disposal system. However, complaints have been lodged 
because of the difference in disposal fee between a public house 
and a single-family house and also among administrative districts. 
Furthermore, since the system is in its initial stage, there are instances 
in which food waste is disposed in a general waste bag or after being 
processed in an illegal disposer. Lack of infrastructure adds to the 
problem. There is not enough public food waste disposal facilities. As 
of 2013, public facilities only treat 30% of the 3,301 tons of daily food 
waste while 70% is handled by private waste disposal facilities.

4. Moving toward World’s Cleanest City

To overcome such challenges and provide a cleaner environment 
to Seoul citizens, the city government decided to formulate a plan 
to make Seoul a Waste-Zero city by 2020. As part of such effort, it 
drafted four objectives of waste policies with a vision to make ‘Seoul, 
World’s Cleanest and Best Resource-recirculating City.’

The first objective is to dramatically enhance the cleaning system to 
make Seoul cleaner than Tokyo, Japan. Second objective is to raise the 
current recycling rate of 43% to more than the German city Freiburg’s 
66% by implementing a stronger city policy for separate disposal 
of recyclables. Third objective is to reduce food waste by 30% and 

establish a stable foundation for public disposal system by achieving a 
solid volume-based food waste disposal system. Fourth objective is to 
accomplish “Zero Direct Lanfilling” of household waste and build a 
foundation for recycling incineration ash.    

There are five major strategies to achieve these objectives.
First, Seoul will no longer pass the full responsibility of waste 

disposal tasks to its administrative districts; instead, it will start 
tackling the issue together with the districts. And financial investment 
in metropolitan facilities and adjustment function need to be 
strengthened by assessing the current status of waste in the city as a 
whole. 

Second, Seoul will devote itself to devloping a waste disposal 
model specifically optimized for Seoul. To this end, Seoul will 
benchmark best practices from overseas and guidelines for cleaning 
administration such as cleaning equipment, volume-based fees, and 
street cleaners’ wages should be proposed.   

Third, Seoul will replace outdated laws and institutions with 
more the ones that allow a more advanced cleaning administration. 
Opinions of administrative districts and citizens will be widely 
included in the process. 

Fourth, Seoul will launch an innovative waste disposal campaign in 
which citizens participate. The engagement will help a waste-reducing 
culture, such as disposing recyclables separately, take a firm root in 
everyday life. 

Fifth, Seoul will establish a consultative body that consists of 
officials from administrative districts and nongovernment experts 
as well as an advisory group of nongovernment experts., in order to 
improve the current cleaning system.

Amount of Waste Disposed
Seoul is making every effort to recycle household waste to the greatest 
extent possible. In 2012, 9,189 tons of household waste was generated 
every day, 65% (6,005 tons) of which was recycled. The 3,184 tons of 
non-recyclable waste was either put into landfills or incinerated. 1,924 
tons of waste was generated in workplaces every day, 36% (685 tons) of 
which was recycled. Waste generated from construction sites recorded 
the highest recycling rate of 91% (24,430 tons) out of 26,730 tons daily.     

Waste Disposal Cost
Each administrative district of Seoul is in charge of its own waste 
disposal. One needs to purchase a volume-based waste bag sold by 
the district to dispose waste. In 2012, administrative districts earned 
KRW 147.7 billion in revenue from selling the volume-based waste 
bags and spent KRW 448.3 billion on waste disposal. Approximately 
30% of the waste disposal cost was covered by selling these waste 
bags, which essentially was the cost Seoul citizens paid for disposing 
their waste. 

3. Hurdles that Hinder Waste Reduction

Need for Improved Cleaning Service System
Until 1990’s, administrative districts of Seoul directly managed the 
waste collection and transportation services. However, inefficiency 
in terms of human resources and budget became apparent and private 
agencies started to take over such services starting 2000s. As a result 
of the shift to outsourcing, as of 2012, 54% of cleaning services are 

done by private agencies. Even though the shift in operation greatly 
enhanced the efficiency of human resources and finance, cleaners 
and citizens’ satisfaction declined because agencies heavily focused 
on efficiency only for cost reduction, which inevitably led to poor 
managerial transparency of the agency and reduction of cleaning 
personnel have arisen.  

Problems were found also in the waste disposal method. In order 
to collect waste more efficiently, Seoul restricted waste disposal by 
mandating each different type of waste to be disposed on a different 
day of the week and time, which citizens found rather inconvenient. 
Some citizens’ unauthorized garbage dumping led to reeking and 
dirtier streets. Currently street cleaners go door-to-door to each 
household to collect their garbage. However, this method has a 
downside that cleaners need to bring a handcart to collect garbage in 
small streets where garbage trucks cannot pass, which is onerous for 
the cleaners.   

Inadequate Separate Disposal and Collection of Recyclables 
Recyclables disposed and collected in a residential area were not 
systematically categorized; therefore, some of the recyclables were 
treated as general waste. There was also a finding that some recyclables 
were mixed in volume-based waste bags, such as paper (26.4%), 
plastics (26.6%), and glass and scrap metal (4.7%). Furthermore, 
recyclables disposing practices were not done properly in many other 
places, including public buildings, large-size distribution centers, other 
general places of business and public facilities (parks and streets). 
Another factor that contributed to inadequate collection of recyclables 
is that recyclable collectors pick up the recyclable items that have high 

Amount of Waste Disposed in SeoulAdministrative District’s Waste Disposal Cost (Unit : KRW 100 million)

Revenue Expenses

Total

Volume-based System

Total

Cleaning
Disposal 
Fee for 

Incineration

Food Waste Landfill
Facility 

Maintenance 
Cost

General 
Waste

Food 
Waste

Subtotal Contractor
City 

Service
Subtotal Public Private Subtotal

Disposal 
Fee

Allotted 
Charges

1,477 1,029 448 4,483 2,398 1,029 1,369 336 1,185 383 802 173 51 122 391

*Year 2012

Seoul’s Waste Disposal Cost (Unit : KRW 100 million)

Revenue Expenses

Total

Incinerator Operation

Total

Incineration Facility Support from District

Disposal Fee Heat Sales, etc Subtotal
Operation 

Cost
Fund Subtotal

Water-
cleaning

Foot Waste Recylcing, etc

567 336 231 913 837 615 222 76 19 23 34

*Year 2012

Status of Waste Landfills 

Category Landfill Period Size Total Amount Location

Nanjido Landfill 1978-1993 (expired) 1.92 million m2 92 million tons Seoul

Metorpolitan Area Landfill 1992- 20 miilion m2 (Landfill 1-4) 228 million tons Seoul, Incheon, Gyeonggido

* Metropolitan Area Landfill Usage Period : Landfill 1 (1992-2000), Landfill 2 (2000-2016), Landfills 3 and 4 (2017- )

4 Goals of Waste Policy

2014

2015

2020

Amount of Recyclables Disposed (t/day)

 2,704

 3,301

General 
Waste

Food Waste

Amount of Waste in Volume-based Waste Bags (t/day)

719

2.465

Landfill

Incineration

24,430

Amount of Construction Waste Disposed (t/day)

2,181

119

Landfill

Incineration

Recycling

Amount of Commercial Waste (Sludge) Disposed (t/day)

868

80

685

291

*Year 2012

Landfill

Incineration

Recycling

Release 
into Ocean

2016
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As part of an effort to ensure hygiene in household waste disposal 

while addressing the problem of insufficient landfills, Seoul opened 

resource recovery facilities in 1996. Today, the facilities can handle as 

much as 2,850 tons of waste every day. 

Seoul’s Waste Landfill Problems 
As the standard of living improved and consumption patterns changed 
along with economic development, waste generation steeply has 
increased every year since the 1970’s. For this reason, the amount of 
waste dumped in landfills continued to grow, occupying the existing 
landfills to their maximum capacity. Naturally, it became a social 
issue starting in the 1980’s to secure landfills that can handle waste 
consistently for a long time.

The government secured the 15.4 million m2 of reclaimed land in 
the West coast to be used as a waste landfill for Seoul metropolitan 
area, which has been shared by 58 local self-governing bodies of 
Seoul, Gyeonggi, and Incheon areas since 1992. Thanks to much 
effort in implementing the volume-based waste disposal system, 
expanding food recycling, and building resource recovery facilities, 
the amount of waste being gushed out to the landfill has dropped 
dramatically, occupying only 57% of the landfill site. However, the 
current contract that gave Seoul the right to use the land for landfill 
expires in December 2016, and Seoul is working with city of Incheon 
to utilize the remaining land.

Minimizing Landfill Waste 
Seoul urgently needs to come up with measures for a stable and clean 
disposal of waste generated in Seoul. Since it is difficult for Seoul to 
obtain more sites for a landfill, Seoul needs to put effort in minimizing 
the amount of waste that ends up in a landfill so that the existing 
landfills can be used for a longer period. And Seoul has been actively 
seeking ways to implement waste reduction and recycling, searching 
for various types of solutions. 

As a result, in 1996, Seoul adopted the incineration policy, which 
has been implemented in advanced nations, such as Europe and Japan 
that have similar geological environment to Korea’s.  

Raising Operation Rate of Resource Recovery Facilities
Low Operation Rate in the Beginning
There are now 4 resource recovery facilities in operation: Yangcheon 
and Nowon resource recovery facilities (constructed between 1996-
1997), Gangnam facility (operation since December 2001), and Mapo 
facility (since June 2005). These facilities treated waste generated from 
the respective administrative district. Their operation rate, however, 
has been lower (20% ~ 45%) than had been expected. The reason was 
that incinerable waste was generated less than expected due to the 
adoption of volume-based system since 1995. Seoul engaged citizens to 
a great extent in finding an avenue to increase the operation rate of these 
resource recovery facilities; residents’ consultative groups that consist 
of representatives from neighboring administrative districts got together 
many times to discuss the possibility of sharing the facilities. However, 

due to the refusal of the residents of the district in which the facilities are 
located, the sharing objective was difficult to push forward. 

Success Case of Facility Sharing after Communicating with the 
Community 
Seoul has held resident consultations approximately 600 times since 
2001 until today to discuss the possibility of sharing the 4 resource 
recovery facilities. Thanks to the effort, facilities in Yangcheon and 
Gangnam started to treat waste from their neighboring administrative 
districts since December 26th 2006 and May 14th 2007 respectively.

In addition, Nowon facility is also being shared since July 11th, 
2007; Mapo facility started to treat waste generated from Jongno-gu 
and Seodaemun-gu since December 29th, 2008; Nowon facility is 
handling waste from Dongdaemun-gu starting February 10th, 2012; 
and Gangnam facility is receiving waste from Gwanak-gu since 
May 1st, 2013. Now 22 out of 25 administrative districts are using a 
resource recovery facility, and the operation rate of 33% in 2006 hiked 
dramatically to 85% in 2013.

Garbage Incineration that Gives Back Energy to Residents
When garbage is incinerated, this high-temperature waste heat can be 
recovered and utilized as an energy source for cooling and heating of 
the neighboring areas. Naturally, there are benefits: since residential 
buildings like apartments do not need to operate their individual or 
central heating systems, pollutant emission is reduced making the 
residential environment cleaner, and the waste heat can be used as an 
alternative to natural gas or diesel, cutting down the import of such 
energy sources from abroad.

Producing Electricity Using Steam Generated from Incinerating 
Waste
Steam generated in the waste heat boiler when incinerating waste 
at a resource recovery facility is transferred to a combined heat and 
power plant to run the steam turbine to produce electricity. After the 
electricity is used within the plant, the remainder is transferred back to 

a power exchange to be sold. 

Generating Renewable Energy Utilizing Solar Power
As a part of the One Less Nuclear Power Plant policy, Seoul installed 
solar panels to Nowon resource recovery facility in October 2011 
and Mapo facility in September 2013. Now these facilities are self-
supplying the entire electricity necessary. 

Disclosure of Facility Information that Strengthens Trust
Resource recovery facilities are equipped with waste receiving 
equipment, incinerators, waste heat boilers, heat suppliers, and 
pollutant removers. These facilities thoroughly process air pollutants 
to a concentration level greatly less than the legal standard. Data taken 
from the facilities are disclosed on websites in real time so that the 
local residents can access the information any time they want.

Resource Recovery Facilities Taking Root in Residents’ 
Everyday Life
Reducing the Speed of Waste Buried in Landfills
Thanks to the cooperation of residents of the Metropolitan area and 
efficient operation of resource recovery facilities, the amount of waste 
sent to landfills dropped greatly. Currently, about 57% of the entire 
landfill is being used, which suggests that the land can be used for a 
longer period time.

Greater Awareness of Waste Disposal Facility
Seoul is running tour programs at the 4 resource recovery facilities for 
students, residents, public officials, environmental organizations and 
foreign visitors. In addition, multiple pollutant-removing equipments are 
utilized to get rid of all the pollutants generated from waste incineration. 
Then, the concentration level of gas emitted from the facility is 
measured, which are disclosed on via websites. Seoul also provides 
various amenities to the residents. All these efforts are SMG’s attempt to 
raise awareness among residents that the resource recovery facility is a 
waste disposal facility that is crucial in our everyday life.    
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Facility for Stable and Clean Disposal of Waste in Seoul 

Resource Recovery Facility 

Map of Resource Recovery Centers

Yangcheon 
Resource 

Recovery Center

Mapo Resource 
Recovery Center

Nowon Resource 
Recovery Center

Status of Resource Recovery Facilities

Category Yangcheon Mapo Nowon Gangnam 

Capacity 
400 t/day

(200 t/day × 2 
units) 

750 t/day
(250 t/day × 3 

units)

800 t/day
(400 t/day × 2 

units) 

900 t/day
(300 t/day × 3 

units)

Completion 
Date 

February 
1996

May 
2005

January 
1997

December 
2001

Site Area 14,627m2 58,435m2 46,307m2 63,818m2 

Construction 
Cost(KRW million)

31,815 166,547 74,279 101,080

Waste Disposed 108,206 203,925 195,000 266,712

Waste 
Incinerated

106,628 204,245 199,254 266,074

Electricy 
Generated

12,995,400kW 35,431,253kW 29,008kW 40,189kW 

Electricity 
Sold 

4,427,964kW 12,584,012kW 
Used all 

electricity 
generated 

Used all 
electricity 
generated

*As of 2013, Yangcheon and Mapo are generating electricity by cogeneration, 
Nowon and Mapo by solar power

Usage of Waste Heat By Facility in 2013

Amount Supplied 
to Heat Generating 

Facility (unit: Gcal/yr)

485,331
300,601

314,939
157,875

 Gangnam Resource Recovery Center  
 Nowon Resource Recovery Center   
 Mapo Resource Recovery Center  
 Yangcheon Resource Recovery Center

 Nowon Resource Recovery Center 
 Gangnam Resource Recovery Center
 Yangcheon Resource Recovery Center
 Mapo Resource Recovery Center

Amount 
Generated

(unit: Gcal/yr)

535,690
348,345

455,298
211,737

On-site Usage
(unit: Gcal/yr)

50,359

47,744
140,359

53,862

Gangnam 
Resource 

Recovery Center
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The regulations on food waste disposal are becoming stricter. To 

reduce inconveniences on citizens, Seoul is implementing the Zero 

Food Waste, Seoul 2018 policy to minimize food waste generated and 

to turn it into resources.

Measures against Food Waste Problem Urgently Needed 
Korea has been putting efforts to reduce waste such as food 
waste after joining the London Convention in December 1992, an 
international convention conmitted to preventing marine pollution by 
waste dumping of wastes into the sea.

Stronger Food Waste Regulation 
In 2005, direct landfilling of food waste was banned and separate 
disposal of recyclables was implemented on a national scale. As food 
waste water was banned to be released into the sea starting January 
2013, a few food waste disposal companies refused to treat the waste, 
causing much inconveniences on citizens. This was because of hike 
in disposal cost since the food waste water now had to be treated on 
land. Since both the citizens - the producers of waste - and the local 
governments pay for waste disposal cost, the food waste problem is, 
after all, a social issue. 

Enormous Food Waste Disposal Cost
As of 2013, 3,070 tons of food waste is generated every day in Seoul, 
which is 0.03kg per day per person. Of it, 1,920 tons of food waste 
produced from the household category (single-family houses, multi-
unit buildings, and small-size restaurants) takes up 62.5%. Also, every 
day, 1,149 tons of food waste is generated from large waste-producing 
business sites such as food-serving places like big-size restaurants 
and hotels, and agricultural & fish markets. Of this, about 700 tons of 
garbage is utilized without changing its original form because of good 
condition. 

In Seoul, the waste disposal cost is shared by most of administrative 
districts and citizens. It costs on average KRW 110,000-120,000 
to treat 1 ton of food waste. If collection and transportation cost of 
about KRW 50,000 is added, a total of KRW 170,000 is required to 
collect, transport, and treat 1 ton of food waste. As of 1st quarter of 
2013, residents only pay more or less 30% of the total disposal cost, 
equivalent to collection and transportation cost, even though they are 
the very producers of the waste. This means that the remaining 70% 
is covered by administrative districts. However, some districts in poor 
financial condition are burdened by the average annual cost of KRW 
4-5 billion for food waste management.  

If the food waste generated every year in Seoul is reduced by as 
little as 20%, KRW 20-30 billion of management cost can be saved 
annually, which is enough to build 30 public daycare centers. 

Seoul’s Efforts to Minimize Food Waste
City-wide Implementation of Volume-based Food Waste 
Disposal System
In the past, a flat-rate food waste disposal system was applied to 
Seoul’s multi-unit buildings in which residents were able to dispose 
as much as food waste they wish once they pay a flat fee. A volume-
based system, on the other hand, was implemented on single-family 
houses, which comprised only 70% of entire Seoul. To reduce food 
waste even more, in 2010 the city government began thinking about 
implementing the volume-based system to all multi-unit buildings and 
single-family houses in Seoul to reduce food waste.

Before implementing the volume-based system city-wide, Seoul 
carried out a pilot program with multi-unit buildings and single-family 
houses in some administrative districts for two years since 2011. 
After assessing the results from the pilot program and addressing 
related issues, Seoul enforced the system all city-wide. 18 districts 
implemented the ‘volume-based system per housing complex’ 
either by issuing a payment certificate or utilizing RFID to weigh 
the garbage on garbage trucks, and the other 7 districts adopted the 
‘volume-based system per household in multi-unit buildings’ by 
utilizing special waste bags or RFID system.  

Stable Disposal of Food Waste Water
In 2012, Seoul generated average 3,311 tons of food waste per day. 
Of this, waste water was 1,800 tons, of which 622 tons was released 
into the sea. However, as releasing food waste water to the ocean 
was banned starting January 2013, Seoul was in need of a solution. 
Preparing for the ocean dumping ban, Seoul invested approximately 
KRW 7 billion in installing food waste water injection facility 
and anti-odor facility to Jungnang and Seonam Water Treatment 
Centers.

Also, in order to consistently treat food waste water generated in the 
Metropolitan area including Seoul, Gyeonggi, and Incheon, Seoul pushed 
forward a project of building a facility capable of processing 500 tons of 
food waste water a day in the Metropolitan area landfill that converts food 

02

Zero Food Waste, Seoul 2018

Minimizing Food Waste

Volume-based Waste Fee System for Multi-unit Buildings by District

Volume-based System per Complex (Payment Certificate)

Volume-based System per Household (RFID Individual)

Volume-based System per Household (Waste Bag)

*Volume-based System for Single-family House Waste Bags: 23 Districts, 
Payment Certificate (Container): 2 Districts (Nowon, Songpa)

Volume-based System per Household    Waste Bag                          RFID
Volume-ba sed System per Complex        Payment Certificate    RFID

Communication material calling for food waste reduction

Volume-based System per Complex (RFID Truck)

Nowon-gu

Jungnang-gu

Gwangjin-gu
Gangdong-gu

Songpa-gu

Gangbuk-gu

Gangseo-gu

Yangcheong-guYeongdeungpo-gu

Guro-gu

Geumcheon-gu
Gwanak-gu

Dongjak-gu

Seocho-gu

Gangnam-gu

Eunpyeong-gu

Seodaemun-gu

Jung-gu
Seongdong-gu

Yongsan-gu

Dongdaemun-gu

Dogong-gu

Seongbuk-gu

Mapo-gu

Jongro-gu
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waste water to biogas. As a result, the daily 622 tons of waste water that used 
to be released into the sea is now being treated 100%. In 2013, every day, 1,454 
tons of waste water was generated, 89% (1,945 tons) of which was treated by 
public water treatment facilities and 11% (160 tons) by private contractors. 
Also, the public food waste disposal and recycling facilities planned in the 
future will have a food waste water treatment facility installed on site, and 
food waste water treatment function will be added to the existing recycling 
facilities. As such, Seoul is planning to treat 680 tons of food waste water 
per day by 2020 by expanding the related facilities.

Installing Food Waste Reducer
Citizens started to make effort to reduce food waste due to the 
implementation of volume-based food waste disposal system which 
was enforced city-wide since 2013. Against this backdrop, there was 
a rise in demand for devices that reduce the volume of food waste. 
The city government carried out a pilot program for using food waste 

reducers for 2 years from 2012 to support citizens’ effort to reduce 
food waste. Seoul supported 19 administrative districts for their 
operation of large-size reducers, and decided to give the district KRW 
2.5 million per reducer, which is equivalent to 5-month rental fee. 

Seoul subsidized the districts with KRW 557 million for operating 
231 large-size waste reducers from 2012 to 2013. Also, in 2014, Seoul 
also paid for the purchase of 20 large-size reducers for low-income 
families in multi-unit buildings in Guro-gu to use. After the 2-year 
pilot program, Seoul found the large-size reducers effective since they 
reduced 80% of food waste. Also, 83% of the residents surveyed said 
they were satisfied with the reducer. 

Parallel to Seoul’s pilot program, administrative districts also 
carried out their own large-size reducer pilot programs. However, 
there was a problem that different types of large-size reducers with 
unequal performance levels were purchased by districts and supplied 
to multi-unit buildings. Being aware of this issue, Seoul formulated 

and recommended a quality standard guideline for food waste 
reducers in order to induce production and provision of reducers 
with reasonable quality. This guideline, which is applicable to large-
size reducers with daily processing capacity of less than 100kg, is for 
administrative districts to use as a reference when purchasing and 
installing large-size reducers for multi-unit buildings. 

Food Waste Shrinking Gradually 
Ever since the city government started to aggressively implement 
the volume-based food waste disposal system in January 2013, the 

amount of food waste generated in the household category in 25 
administrative districts, which recorded 2,197 tons per day in the first 
half of 2012, shrank to 1,978 tons in the same period of 2013. This 
means that, on average, 219 tons of food waste decreased every day 
resulting in a 10% reduction annually. Furthermore, the food waste 
produced in the household category also saw a 14% reduction, a KRW 
1.8 million cost saving annually. (Large waste-producing business 
sites disposed food waste on their own.) Seoul’s RFID volume-based 
food waste disposal system was also introduced in The Guardian, a 
British daily newspaper, in March 2014.

Guideline for Waste Reducer with Less than 100kg Daily Capacity

Reduction 
Method

Reduction Rate 
(%)

Reduction 
Rate (%)

Moisture Evaporation
(kg-moisture/kWh)

Noise 
(dB)

Odor (Compound Odor 
Dilution Water Supply)

Optimal Electricity 
Consumption

Drying 75 and higher 20 and lower 0.8 and higher 50 and lower for 
Household

70 and lower for 
Business

500 and lower at Outlet
15 and lower around 

Equipment

4.5kw/h and lower
Or

108kwh/day and lower
Fermentation 90 and higher 40 and lower 0.6 and higher

Dehydration - 85 and lower -

Volume-based Food Waste Disposal System 

Category Method Advantages Disadvantages Administrative Districts

Single-
family 
House
Small 
Restaurant 
(per unit)

Volume-based Waste Bags

•  Least investment cost
•  Convenient to use

•  Convenient to use
•  Waste odor inside homes until the bag 
is filled
•  Bag removal cost (KRW 10,000/t), Not 
good for recycling, Prohibited from 
June 2015

More than 18 Districts 
implemented this system + 
Yangcheon, Gangseo, 
Yeongdeungpo, Gangnam, 
Seocho

Volume-based Waste Container

•  Easy to make food waste into 
compost
•  Imrpoving city appearance

•  Container can be lost
•  Need to wash the container regularly
•  Impossible to dispose large-size food 
waste 

Nowon, Songpa

Multi-unit 
Building

Volume-
based 
system per 
household

Volume-based Waste Bags

•  Highly effective in reducing food 
waste 
•  Convenient to use
•  Effective if no manager is 
available

•  Waste odor inside homes until the bag 
is filled
•  Possibility of disposing illegally
•  Bag removal cost (KRW 10,000/t), Not 
good for recycling, Prohibited from 
June 2015

Jongno, Gangseo, Gangnam, 
Yangcheno, Seocho

RFID (measurement per 
household)

•  Highly effective in reducing food 
waste 
•  Easy to manage statistics

•  Inconvenience on residents (must use a 
card)
•  Relatively high installation and 
maintenance cost comparing to other 
methods
*  Installation cost: KRW 1.7-2 million per unit

•  Implemented to all multi-
unit buildings in the district: 
Geumcheon, Yeongdeungpo
•  Implemented to some multi-unit 
buildings in the district: Yongsan, 
Gangseo, Songpa, etc

Volume-
based 
system per 
complex
(Container)

RFID (Truck Measurement)

•  Easy to manage statistics
•  Reduction effort 
•  Low reduction effect due to lack of will 
(1/n)
•  Establishment and maintenance costs 
occur

Dobong, Mapo, Guro

Payment Certificate (120 ℓ)

•  Easy for residents to use (same 
method as before)
•  Less maintenance cost
•  Lowest adoption cost

•  Reduction effort
•  Low reduction effect due to lack of will
•  Difficult to implement if no manager is 
available

Jung-gu, Yongsan, Seongdong, 
Gwangjin, Dongdaemun, 
Jungrang, Seongbuk, Gangbuk, 
Nowon, Eunpyeong, Seodaemun, 
Dongjak, Gwanak, Songpa, 
Gangdong (15 districts)

Yearly Status of Large-size Reducer Purchase and Operation 

Year Amount Supported Number of Units Supported Participating Districts Note

2012 KRW 4 million  160 14 Rental

2013 KRW 1.77 million 71 14 Rental

2014 KRW 5.5 million 20 1 Purchase

2013 Results of Treating Food Waste Water on Land

Category Amount Generated

Release to the Sea Public Treatment Facility Private Contractor

Subtotal Public Private   Subtotal
Dongdaemun, 

Songpa

Metorpolitan Area Landfill Linked to 
Sewage

Subtotal
Leachate Bio

2012 1,800 622 194 428 969 449 221 - 299 209

2013 1,454 - - - 1,294 345 197 111 641 160

Food Waste Generated Food Waste Disposed

     2012     2012 20132013

2,233 1,920

192 171

816

92
36 35

675

101 61 40

792

234

763

688

564

29

661

228

98

643

997

674

Public Disposal Facility (34%)   
 Animal Feed (Dobong, Songpa, Gangdong)   
 Compost (Seodaemun)   
 Energy (Dongdaemun)

Private Contractor (66%)   
 Animal Feed   
 Compost  
 Other (Original Form)

 Household  Food Services for Groups (more than 100 persons)  
 Restaurant  Large-size Store
 Agricultural & Fishery Market  Tourism Facility and Accommodations

Disposal & Recycling

Facility to Turn 
Waste into 
Resources

(100%)

Compost 997ton (33%)

Supplied to 
Farmers with/
without Charge

Animal Feed 1,480ton (48%)

Energy 29ton (1%)

Original Form Used 564ton (18%)

Disposing 
Agent
(100%)

Public Disposal Facility 
1,055ton (38%) Public Treatment 

of All Food Waste 
Water (1,454ton)Private Disposal Facility 

2,015ton (64%)

Flow Chart of Food Waste Collection and Disposal

Collection & Transportation

Collection 
Method

Collecting from 
a Designated Point

Door-to-door 
Collection

Collecting 
Agent

DistrictPersonnel (0%)

Agency (100%)

Self-disposal
Contractor

Separate Disposal

Original 
Producers
3,070ton
(100%)

Household
1,920ton

(62%)

Multi-unit Building
690ton (22%)

Single-family House
1,230ton (40%)

Business
1,150ton

(38%)

Small-size Restaurant
Large Wasteprsoducing 
Business Sites
1,150ton (38%)
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03

Bringing Innovation to Recyclable waste Separation and 
Disposal to Residential Area

Recycling Station Project

The Recycling Station Project is to install a recycling station at which 

residents themselves would sort the recyclables by types and gather them to 

the truck-loading point, as opposed to the existing door-to-door collection 

system. 

Improving the Separate Waste Disposal System 
Small Residential Complexes with Inadequate Separate Waste 
Disposal System
While the separate waste disposal system worked well in apartment 
complexes or multi-unit buildings, it did not quite work with single-
family houses, small-size multi-family houses, or small commercial 

properties. As of 2010, 57.2% of the waste dumped in volume-based 
waste bags was something that could be turned into resources, 
41.8% of which was recyclable when excluding food waste. Single-
family houses, small-size multi-family houses, and small commercial 
properties did not have to separate recyclables from general waste, 
and district office had to collect the recyclables and general waste 
altogether and send to a sorting facility to be sorted. Recyclables lose 
their original value going through this process. It also cost KRW 1.7-4 
billion in collecting and sorting efforts. Also, as many of the recyclable 
items in good condition are first picked up by the disadvantaged 
residents living in the neighborhood, the condition of the recyclables 
that do arrive in the sorting site is quite poor. 

Pilot Project Proves Effectiveness of Recycling Stations 
Recyclables from apartments or multi-unit building are separately 
disposed and collected at a designated point. The city government 
expected that applying this system to areas of single-family houses, 
small-size multi-family houses, and small commercial properties 
will improve the recyclable collection rate as well as cleanness of the 
neighborhood.  As a pilot project, Seoul installed 112 recycling stations 
in 5 dongs (neighborhood unit). As a result, household waste dropped 
by more than 20% and more recyclables were collected thanks to 
growing resident participation. This project also provided stable jobs 
to people in need. Based on such results, Seoul implemented the 
Recycling Station policy to all neighborhoods starting 2014.

Cleaner Environment and New Jobs Thanks to Recycling 
Stations
Innovation in Recyclable Disposal System
Residents used to dispose their recyclables in front of their homes 
2-3 times a week. Now with the recycling station installed 50-100m 
away from their homes, 150 households share the station to dispose 
recyclables according to types. This system led to maximization of 
recycling and reduction in household waste. 

Provision of Stable Employment
Seoul employed senior residents who used to collect waste paper in 
the neighborhood as Resource Managers to take care of the recycling 
station. 15-30 Resource Managers in 1 dong are in charge of installing 
and removing recycling bins of the station as well as keeping the 
station and its surroundings organized. They now earn on average 
KRW 300,000 every month as a recyclable collection reward.

Expanding City-level Financial Support and Publicity 
Seoul is making effort to vitalize the recycling station system by 
financially supporting the entire operation during its initial stage 
and provide recyclable collection reward of about KRW 100,000 to 
those who are in charge of collection. Administrative districts are 
also putting much effort and cooperating with the city government by 
launching a door-to-door publicity campaign. 

Changes that Recycling Station System Brought to Seoul
After carrying out the pilot project of recycling station in some 
districts in Seoul in 2013, household waste was reduced by 20% and 
resident satisfaction rose from 83.3% to 86.3% comparing to the 

beginning of the pilot project. One can expect the following outcomes 
by installing a recycling station.

High-quality Recyclables Collected
As the amount of impurities mixed with recyclables was reduced by 
60,000 tons annually, 180,000 tons of Solid Refuse Fuel (SRF) in a 
high-quality condition can be recovered starting 2017. Whereas 30% 
of recyclables disposed was actually impurities not recyclable when 
the door-to-door collection system was in place, recycling station 
system reduces the impurity level to 15%. From 2017 when recycling 
stations are expected to be fully established in the community, the 
plastic film materials that currently take 18% of the volume-based 
waste bags will be collected cleanly, recovering about 180,000 tons of 
SRF every year in a high-quality condition. Naturally, the amount of 
impurities will also be reduced to 60,731 tons per year.

Contribution to ‘Zero Direct Landfilling’
The 484 tons of various plastic films expected to be collected every 
day at recycling stations is equivalent to 14% of how much household 
waste is being incinerated or buried in landfills in Seoul. This is also 
equivalent to the total amount of waste incinerated at Yangcheon 
resource recovery center (400 tons per day) or in two incinerators at 
Mapo center (3 units with 250 tons, total 750 tons per day).

Cutting Cost and Preserving Environment
As more recyclables are collected, waste disposal cost can be saved by 
KRW 29.3 billion. Demand for building resource recovery facilities is 
curbed since plastic film types are turned into resources, leading to a 
KRW 6.5 billion cut in construction cost annually. In addition, since 
waste and recyclables are collected at designated points rather than 
from each household, collection cost decreases by KRW 20.3 billion 
annually. As recyclables are gathered in one place and collected all 
together, the garbage truck’s travel distance and gasoline usage both 
drop, which saves 755 tons of greenhouse gas (CO2) from emitting 
every year.   

Making the City More Beautiful
As 1 recycling station is installed per 150 single-family houses, 
waste disposal points dramatically drops from 2 million to about 
10,000, which means area exposed to waste is also reduced to 
less than 1/10, making city streets substantially cleaner and more 
beautiful to look at. 

Recyclables Mixed in Volume-based General Waste Bags (Unit : %)

Recyclable 
Materials 

Disposed with 
General Waste 

Paper
26.4

Plastic
26.6

Clothing, Shoes, 
etc 

26.9

Food
15.4

Glass
3.6

Glass
3.6

Can/Scrap Metal 
1.1

Recyclable 
Resources

Paper
11.7

Plastic
25.3

Food
15.4

Resident Satisfaction Before and After Recycling Station Pilot 
Project (Unit : %)

July (Beginning 
of Project)

October (In the 
Middle of Project)

Highly Satisfied
18.3 Highly Satisfied

33.8

Generally Satisfied
65

Generally Satisfied
52.5

Neutral
13.3

Neutral
13.3

Generally Dissatisfied
1.7

Generally Dissatisfied
2.4

Highly Dissatisfied
1.7

*57.2% of waste in volume-based waste bags can be utilized as resources. 
  41.8% is recyclable when excluding food waste
*Year 2010

Managing recycling stations 

Can/Scrap Metal
1.1
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Prior to 2009, there was no permit or authorization system for home 

appliances waste such as small-sized electronics, office devices and cell 

phones. To address the problem, the Seoul Metropolitan Government 

adopted the Urban Mining Project, under which rare metals are extracted 

from discarded electronics to recycle. The project also creates jobs for 

the socially disadvantaged populations in the city.

Seoul, First City to Pay Attention to Urban Mining
What is Urban Mining?
The concept of Urban Mining was first introduced in Japan in the 
1980’s. The words literally mean mining resources in the middle of 
a city. This is a new industry of recovering and recycling such rare 
metals as gold and silver contained in personal computers, laptops, cell 
phones, and various home appliances. Urban Mining is at minimum 
4 times and maximum 80 times more efficient than conventional gold 
mining, making a fast-rising alternative to securing rare metals all 
around the world. 

Seoul’s Urban Mining Project
For the first time in Korea, Seoul drafted a plan for the Urban Mining 
project in March 18th, 2009. The objectives of this project was to improve 
the metal resource recovery rate by extracting and recycle metal resources 
contained in discarded appliances that were being disposed improperly 

and to create jobs for socially disadvantaged people. According to the plan, 
special facilities that process discarded electronics were established to 
recover and recycle waste metals, contributing to enhancement of Korea’s 
national resource productivity. Starting 2010, Seoul started to recover 
waste metals from small home appliances collected from administrative 
districts and dead mobile phones provided by students. Profit from 
processing discarded mobile phones of the students goes back to them 
in the form of scholarship given by Seoul Scholarship Foundation. Ever 
since 2010 when the project started to expand, disused office devices 
such as computers and monitors in the offices of city government, Seoul-
affiliated organizations, and administrative districts were all collected 
and recycled, raising the rate of metal resource recovery. 

Birth of SR Center (Seoul Resource Center), the Backbone of 
Electronic Product Recycling 
Since the beginning of the Urban Mining Project in 2009, Seoul 
looked for ways to more effectively extract rare metals from disposed 
electronic goods and mobile phones, and utilize as resources. As a 
result, a special facility specifically responsible for urban mining 
process was founded.

A Social Enterprise Founded for the Project
In September 2009, Seoul started building the Resource Recirculation 
Center in order to continuously and consistently collect and recycle 

discarded home appliances and mobile phones. The city government, 
at the same time, put up a public bidding to select a private body that 
can utilize its experiences and know-how in operating the center. 

Considering the experience in establishing and operating a social 
enterprise in recycling sector, the number of member appliance 
producers, and the expertise in energy-related projects, Eco City 
Seoul, Inc., a consortium of 3 organizations and businesses was 
commissioned to take over the Resource Recirculation Center. 

The name of the center was changed to SR Center (Seoul Resource 
Center) when it began its operation in December 2009. Eco City 
Seoul, Inc. became a social enterprise in 2010, employing socially 
vulnerable people and carrying out the Urban Mining project.

Recycling Resource and Creating Employment
At SR Center, at its 810㎡ site, diverse equipment sort, disassemble, 
and gather the collected products. The center employs about 60 
socially marginalized people like those with disability. And it 
processes approximately 2,250 tons of discarded home electronics 
and mobile phones every year. In addition, in conjunction with a self-
support organization, the center newly launched a special project 
group for small-size home appliances through which it created new 
jobs, and it also provides guided-tour of the facility.

SR Center, Good Model for Resource Recirculating & Recycling 
Project
An Exemplary Case for Resource Recycling
For 5 years since its establishment, SR Center recycled approximately 

10,000 tons of electric and electronic products and 1.69 million cell 
phones. It gave 346 guided tours to 6,014 citizens and students to raise 
awareness about resource recirculation.

Projects conducted by SR Center were widely introduced by 
various media outlets home and abroad as an exemplary case. The 
Center became an important publicity channel that introduces 
Korea’s resource recirculation practice to many government and 
non-government personnel from countries like Japan and China. 
Furthermore, other cities such as Ulsan and Busan used SR Center’s 
project model as a reference. And as a result, Ulsan Resource Center 
was founded in Ulsan, and Busan plans to establish the BR Center in 
2015. One can expect that more resource recirculation facilities will be 
built in other cities taking SR Center as a model to follow.

Possibility of Exporting SR Center Model 
SR Center manually disassembles products before sorting the parts, 
which means less investment in equipment and more employment, 
comparing to using machines to break down the product. Such system 
is easily applicable to less-developed countries that have relatively 
less budget for investment and low labor cost, and desperately need 
to create jobs. If the disposal and collection system of Seoul can be 
customized to the country’s needs, less-developed countries will be 
able to actively adopt SR Center model. The city government and 
SR Center plan to actively disseminate SR Center’s model to make 
it an exporting case of good administrative practice. Thanks to this, 
Seoul expects to see its international prestige rise as a model city for 
advanced recycling.

04

Urban Mining, a Necessity for Resource-Scarce Country

Recycling Discarded Electronics

Valuable Materials in 1 PC (Unit : g)

Valuable 
Material

Total Gold Silver Copper Scrap 
Metal

Alluminium Plastic

Amount 8.100 0.6 5 100 5,000 1,000 2,000

Valuable Materials in 1 Mobile Phone (Unit : g)

Valuable 
Material

Total Gold Silver Palladium Rhodium Copper Cobalt

Amount 41.67 0.04 0.2 0.03 0.002 14 27.4

High Efficiency of Urban Mining

Gold Mine PC

1 ton mined Gold 52g
1 ton mined from1 ton 

Mobile Phone Home Appliance 

from 1 ton from 1 ton 
Gold 400g Gold 20g

Flow Chart of Small-size Home Appliances Collection and Disposal

Donation of Profit From Resource 
Recycling  (Unit : KRW 1000)

323,449

176,810
221,665

54,000

2009 2010 2011 2012 2013 2014

SR Center Home Appliance Recycling 
Project Result  (Unit : t)

2009 2010 2011 2012 2013 2014

1,920

2,607

2,303

1,990

1,861
1,939

2009 2010 2011 2012 2013 2014

SR Center Mobile Phone Recycling 
Project Result  (Unit : 10,000)

20

66

30

25
18

10
39,202

220,000

Employment for the 
Socially Vulnerable

Donation to Welfare 
Institutions

Scrap Metal

Nonferrous Metal

Copper

Plastic

PCB

Single-family House
(Discarded Separately)

Multi-unit Building
(Collection Box)

Business

Public Office

SR Center
(Sorting, Disassembling, 

Dividing by Material)

District Office

Cargo, Sorting Facility

Eco-city Seoul
(Collected Directly)

Discarding Collection Sorting (Recycling) Giving Back to SocietyMaterials Sold
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recycle better and reduce general waste. Surprisingly, more than 70% 
of the waste inside the bags was recyclables, mixture of scrap paper, 
paper cups, and vinyl items. 

Cause Analysis for Mixed Waste
There were 4 major factors that caused the recyclables not being 
properly disposed in the city government buildings. Firstly, paper 
cups were widely used because they were cheap and convenient. 
Secondly, items like paper cups, paper packaging, and vinyl items 
were not collected separately but put into volume-based general 
waste bags because the amount was small in comparison to other 
recyclables and they have less monetary value. Thirdly, employees 
could not dispose the above-said items separately because there were 
recycling bins only designated for cans, bottles, and plastics. Lastly, 
the most crucial problem was the fact that employees use their own 
individual trash can. If daily waste goes into the individual trash can, 
the waste cannot be sorted, since the waste in trash cans are dumped 
altogether at once. 

Seoul at War against Garbage
No More Individual Trash Can
Individual trash cans were removed from offices. Instead, a set of 
recycling bins were placed per office or per several offices. The 
recycling bins now have more categories such as Paper, Paper 
Cups (Package), Cans/Bottles, PET/Plastic, and Vinyl, so that the 
recyclables are sorted at the very stage of waste generation.

Tagging General Waste Bags by Department
Furthermore, the general waste bags distributed to each department 
were printed with a 5-digit serial number. Since the serial number and 
the department that received the waste bag are recorded together, one 
can check which department disposed which bag by tracking the serial 
number. If a department is found to have disposed waste improperly, 
a notice is sent to them. This way, employees will be more mindful 
when discarding a piece of garbage, preventing recyclables going into 
a wrong bin. 

Vinyl-only Waste Bags Distributed 
Since there has been a lack of awareness about the fact that vinyl 
material of packaging for things like instant coffee, ramen noodles, 
snacks, and bakery goods is in fact recyclable, those items used to 
be disposed with general waste. However, they can be good raw 
materials for vinyl or SRF (Solid Refuse Fuel) if collected separately, 
since they are made of petroleum. For this reason, the city government 
distributed transparent bags for collecting waste vinyl-only to each 
department and good quality vinyl items have been collected. 

Encouraging to Use Re-usable Cups and Educating about 
Recyclables
The city government encouraged employees to use their own cup 
and use re-usable cups for guests in order to minimize the usage of 
disposable paper cups. Also, paper cup collecting cylinder was placed 
next to vending machines so that paper cups will not be mixed with 
waste paper. In addition, leaflets on proper disposal of recyclables 
were distributed for employees to read and understand which items 
are recyclable and dispose them appropriately.

Monitoring Waste Disposal Status
In order to have the Zero Waste Policy take root as fast as possible and 

to encourage all employees to participate in separate disposal of waste, 
the city government designated employees in charge of picking a 
random general waste bag from the waste repository and open it to see 
which department did not dispose waste properly and the department 
receives information about separate waste disposal and is asked to 
cooperate to prevent recurrence.   

Small Change but Huge Financial Reward
Cutting 80% of Cost for Volume-based Waste Bags
The Zero Waste policy showed its magic immediately. Recyclables 
such as paper cups, paper packages, and vinyl materials that used to be 
mixed with general waste were now completely segregated and disposed 
separately. The average number of volume-based waste bags used per 
day dropped sharply from 80 to 17, resulting in a stunning 80% cut. 
KRW 47 million was saved annually in waste bag purchase, which 
meant saving tax and helping preserve environment at the same time – 
killing two birds with one stone. 

Growing Non-tax Revenue 
As less waste bags were used, more recyclables were collected.  Before 
implementation of the policy, monthly average weight of recyclables 
rose from 10 tons to 13 tons. Naturally, the city government sold more 
recyclables earning more non-tax revenue.

The Seoul government is implementing the zero waste policy for all 

public office buildings to set a precedent in waste separation. The 

project targets a strict separation of recyclables from the waste-

generating stage, as a way to minimize the total volume of waste and 

maximize the value of recyclables. 

Inefficient Recyclable Sorting System of City Hall 
Relying on Cleaning Staff for Recyclable Sorting
In the past, recycling bins (paper, cans, bottles, plastic) and general 
waste bin were placed on each floor of the city government building. 

Cleaning staff of each floor sort the recyclables from the bins first, 
and then they sort them again from the recycling depository in the 
basement.

Spending KRW 50 million Annually to Purchase Volume-based 
Waste Bags
Before the Zero Waste policy, Seoul had been purchasing about 2,400 
volume-based waste bags of 100ℓ capacity to dispose waste of the 
city government buildings.  When calculated, the annual cost was a 
whopping KRW 48.96 million. The city government analyzed the 
waste being disposed in the waste bags from its offices in order to 
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Seoul City Government, an Active Recycler 

Zero Waste Policy for Public
Office Buildings

Waste Bag Used (bags/day)

78% Reduced 

80 bags 17 bags

Before 
Implementation

After 
Implementation

Waste Bag Cost (KRW/month)

Before 
Implementation

After 
Implementation

KRW 47 million/year Reduced KRW 4.9 million 
KRW 1 million

Revenue from Selling Recyclables (KRW/month)

KRW 7.2 million/
year Increase in Revenue 

Before 
Implementation

KRW 2.4 million 

After 
Implementation

KRW 3 million

Before 
Implementation

After 
Implementation

Number of Recyclables Generated (kg/month)

26% Increase
9,970kg 12,565kg

Recycling bins in Seoul city hall
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In order to encourage resource-saving and reusing practices, to 

revitalize environment and economy, and to expand the resource-

recirculating culture, Seoul is currently operating Sharing Markets, 

in which used goods are exchanged and sold, and a portion of profit 

earned from the market is donated. 

Culture of Sharing Used Goods Taking Root in Seoul
Disinterest in Sharing Market 
Some public institutions and civic groups managed ‘Thrifty Markets’ 
in which used products were sold since 1994. However, due to local 
government’s lack of will to continue, and poor cooperation system 
with private organizations, those markets quickly disappeared. 

Space for Sharing Used Goods and Citizen Participation 
With the objective of spreading the culture of reusing old products, 
Seoul city government and Beautiful Store opened a joint event 
called “The Biggest Sharing Market on Earth” at the Jamsil Olympic 

Stadium in November 2003. The event was a huge success with 
200,000 citizens participating and 400,000 used goods sold and 
bought. 

In order to keep the citizen’s interest alive, Seoul decided to 
operate a Sharing Market in Ttukseom where the very market is held 
every year since 2004. Following up on Ttukseom Sharing Market’s 
success, a Green Market opened in 2010 for citizens to participate 
in resource recirculation in their everyday life. And in 2012, Hope 
Sharing Market started in Gwanghwamun in which citizens can 
enjoy not only the Sharing Market but also regional specialty 
products and handcrafts, and traditional food and performances from 
foreign countries.

Direct Transaction of Used Goods across Seoul
Gwanghwamun Hope Sharing Market, a Unique 7-day Urban 
Market 
Gwanghwamun Hope Sharing Market is held at Gwanghwamun 
square and on Sejongno, at the heart of Seoul, under a monthly or 
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Sharing Market, a Center for Reuse and Sharing Culture

Sharing Market

seasonal theme. This Market is now considered one of the must-
attend events in Seoul where citizens hear loud laughter everywhere, 
see customers bargaining for more and sellers throwing in extra for 
free, and feel the warmth of goodwill all around the Market. Hope 
Sharing Market is essentially a cultural space of diversity and fun. It 
consists of Farmers Market that sells regional agricultural products 
from all 8 provinces of Korea, Poongmul Market that sells antiques 
and handcrafts, Social Economic Market and Self-Support Market 
where social enterprises and self-support businesses sell eco-friendly 
products, and International Market where people can enjoy traditional 
food and performances from other countries.

Gwanghwamun Hope Sharing Market was held 5 times in 2012 as 
a pilot project, and from March to November 2013, it was held every 
Sunday except for July and August due to hot weather. A portion of the 
profit generated from the Market is donated to be used to support food 
services for poorly-fed children and to send books to disadvantaged 
neighborhoods. 

Spreading the spirit of reuse and sharing, the Market certainly has 
grown into Seoul’s major cultural event for sharing used goods that 
also appeals to tourists. The Market also hired professional street 
vendors who will participate in the Market on a regular basis in order 
to create more jobs. They specialize in 11 categories such as clothing, 
shoes, up-cycled products, and antique items, adding diversity to the 
Market.   

Ttukseom Sharing Market, with the Citizens for 11 Years
Ttukseom Sharing Market, a market with a theme of recycling, is 
held every Saturday and Sunday at Ttukseom Hangang Park since 
2004. The Market is not just a place to sell and buy used goods. It is 
a popular event of Seoul to which many citizens come back every 
week because they can feel the warmth in the air between vendors and 
customers. 

Ttukseom Sharing Market has become an open learning space 
of green culture where children can have a hands-on experience 
of resource reuse and recycling. Families can come to the Market 
to participate in diverse family-friendly events such as painting on 
eco-friendly T-Shirts, accessory-making using old home appliance 
parts, and paper-making from waste paper. 

Also in May, the month of Families, the Market holds special 

events like ‘My Own Family Book’ where citizens can make a book 
that includes the stories of their family, and ‘Beautiful Post Office’ 
where they can write letters to their loved ones. Green Planet 
Market that celebrates the World Environment Day in June, Green 
Vacation Market in July, and Book Book Book Market in October 
are some of the seasonal events being held in the Ttukseom Sharing 
Market that citizens enjoy.

Green Markets around the Corner
The Green Market project, a Seoul-style yard sale, has been in 
operation since 2010 with a goal of spreading the culture of resource 
reuse and recirculation. It is a policy implemented to create a space 
of communication among residents at easily accessible places like 
apartment complexes or parks, and to provide an educational venue 
for children to learn about environment and economic practices. 

The Green Market is a small but popular market place that many 
citizens enjoy. At a Green Market, which is held in parks, playgrounds, 
apartment parking lots, or school fields close to their homes , residents 
can experience the joy of selling or donating items that they no longer 
use, buying products at cheap prices, or simply looking at diverse 
items on display.

Green Markets are hosted by local citizen organizations such as 
women’s association of the apartment, local voluntary groups, and 
religious groups, or by an individual resident. They are held at least 
5 times a year in a place close to residents themselves such as open 
spaces in apartment complexes, parks, and religious facilities.

Green Markets prohibits participation of professional vendors or 
selling inventory products and encourages using re-usable products 
instead of disposable chopsticks, plates or vinyl bags when selling 
food. 

Cutting Carbon Emission and Raising Donation Fund
Ttukseom Sharing Market used to be held once every 2 weeks but 
now it is held every Saturday (March–November) since 2013. Until 
2014, the Market was held in total 385 times in which approximately 
8.48 million used goods were sold and 4.41 million citizens 
participated. 

In addition, the Market hosted unit events such as Free Electronic 
Repair Services and various exhibitions and performances. In 2014 
alone, about 740 thousand second-hand items were sold, cutting 2,273 
tons of CO2, which is equivalent to planting pine trees in an area 16.5 
times larger than Namsan. Furthermore, the sellers of the Market 
donate 10% of their profit to help those in need. As of the end of 
2014, the donation totals KRW 388.88 million, which is used to help 
poorly-fed children, single-parent families, immigrant workers, and 
child laborers abroad, and to send books to children in disadvantaged 
areas.  

At Gwanghwamun Hope Sharing Market, since its launch in 
2014, approximately 850 thousand used goods were sold resulting in 
KRW 48 million in profit which was given to low-income families. 
850 thousand used goods being sold means reducing 2,611 tons of 
CO2, the same effect as planting trees in an area 19 times as large 
as Namsan. About 8 citizens apply for 1 spot to sell goods at the 
Market, showing their great interest in the Market. In addition, 
Greens Markets, small-size markets held in neighborhoods were 
held 1,445 times hosted by 263 organizations in 2012, contributing 
to vitalization of Sharing Market project. Until 2014, Green Markets 
were held 6,682 times selling 1.03 million used products and cutting 
3,165 tons of CO2.

Ttukseom Sharing Market Operation Results

Gwanghwamun Sharing Market
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Visitors 
(Unit : 10,000 persons)

Donation
(Unit : KRW million)

25 24 27 29 29 48 43

25

48 47

63 65

10 18 27 25

36
32

2830 30

34

29

26

36 28
29 29

47
48

44

37
36

Number of Times 
(Unit : Times)
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Set to be completed in December 2006, Seoul Reuse Plaza will be at the 

core of realizing ‘Seoul, World’s Best Recycling City’. The Plaza is expected 

to play a significant role in driving reuse and up-cycling practices in our 

society. 

Two Actions Taken Regarding Recycling
High Waste Recycling Rate of Seoul
As of 2012, Seoul generates 37,854 tons of waste per day, 24% of 
which is household waste of 9,189 tons. Of this, 65.3% (6,005 tons) is 
recycled, and the rest is either incinerated (2,465 tons) or landfilled 
(719 tons). This high recycling rate is one of the highest in the world 
comparing to other major cities such as New York with 26%, London 
25%, Tokyo 18%, and Paris 35%.

Low Reuse and Remanufacturing Rate 
In Seoul, most of the recyclables being recovered are through 
commercial junk shops. However, residents do not welcome such 
junk shops sine they are in poor conditions in terms of facility 
and surrounding environment. Even though reusing used goods is 
practiced through recycling facilities, reuse shops, and markets, 
most of them except the district’s recycling center are in bad shape 
due to the negative perspective of citizens on used products. In 
particular, remanufacturing sector, a future industry of high added 
value, does not earn stable revenue, which is why the companies in 
this sector are mostly social enterprises, and it is difficult to secure 

a proper site. 

Building an Engine to Spread Reusing Culture
Architectural Concept of Seoul Reuse Plaza
Since April 2012 the city government met with various reuse 
companies, such as Beautiful Store, as well as experts in the field 
to discuss the construction of Seoul Reuse Plaza. After thorough 
discussion, in May 14, 2012, Seoul concluded that the Plaza needs to 
reflect the core value of Seoul, which is world-class recycling city. To 
make this happen, the city government consulted with various experts 
to define the Plaza’s basic architectural concept. 

In June 2012, the survey on recycling companies based in the 
Metropolitan area concluded that it is not easy to find a space in 
Seoul big enough for recycling, and that most of these facilities have 
moved or have a plan to move out of the Metropolitan area due to 
the high land rental cost. Another survey found that about 50% of 
the companies wish to move to the Plaza, demonstrating their high 
expectation on Seoul Reuse Plaza project.

Designing and Constructing Reuse Plaza 
Having witnessed the keen interest of the recycling sector in the 
construction of the Plaza, Seoul decided to push forward with the plan 
and put its design up to an international bidding from December 2012 
to 2013. After a heated competition among 6 companies that submitted 
high-quality designs, a panel of experts of diverse backgrounds chose 
“STORY BOX: Dream Factory with Stories” proposed by Samoo 
Architects & Engineers. The judges praised its uniqueness and artistry 
that symbolize recycling as well as the building’s harmonious design 
that fit naturally into the surrounding environment. Afterwards, 
reflecting opinions from experts into the proposal, the Plaza’s design 
was finalized in April 2014.

Seoul Reuse Plaza, living up to its name, will be built with recycled 
construction materials, and the concept of recycling is applied to all 
corners of the Plaza in terms of its design and programs. The building 
itself will symbolize recycling and all the programs conducted inside 
will also have a theme of recycling. Furthermore, the building will be 
highly self-sustainable by utilizing renewable energy sources such as 
solar and geothermal power and LED lightings, and putting energy-
saving installations in place.

Contents Related to Reuse 
Recycling and Reuse Facility
The Recycling and Reuse Facility will be the place where the 
old products that are gathered or donated such as clothing, home 
appliances, and housewares will be systematically sorted and re-made 
into new products. This facility will be not only a forum of education 
on product reuse but also a workplace for disadvantaged people and 
volunteers.

Recycling Workshop
ops that are planning to be part of the Plaza are as following: Clothing 
Workshop that uses old clothes, Leather Workshop whose material 
will be waste leather from discarded sofas or leather goods, Woodcraft 
Workshop with waste lumber and old furniture, Banner Workshop 
with discarded banners, and PET Bottle Workshop, among other. 

Recycling Museum
The Recycling Museum will exhibit the recycling art works donated 
by artists. It will be a space of story-telling artworks as well as the 

works of amateur design students or citizens, enhancing the public 
awareness about recycling.

Bank of Recyclable Materials
The Bank of Recyclable Materials will collect, process, and sell 
discarded leather, banners, lumber, and textile to be provided as 
recycled raw materials to artists and remanufacturers, businesses or 
individuals alike. The Bank will play a crucial role in the development 
of related workshops or companies, but currently there is no such 
remanufacturing company in Korea.   

Recycled Product Mall
The Recycled Product Mall will be a place to display and sell recycled 
products, remanufactured goods, and eco-friendly products. A 
portion of the profit from selling these goods will be used for charity 
and public services. The consumers of these products will feel good 
about taking part in helping the needy, and such spirit of giving and 
sharing will spread, contributing to creating the culture of good and 
sustainable consumption. 

Space for Citizen Participation
The Plaza plans to develop and carry out various programs that will 
make the Plaza a tourist destination to which visitors come back by 
operating resource recirculation-themed guided tours, holding events 
where participants can have hands-on experience of resource recycling 
and protecting environment, as well as cultural festivals.

Driver of Dissemination of Recycling and Reuse Culture
Cutting Greenhouse Gas Emission
Under the assumption that 15,313 tons of waste will be processed in 
the Reuse Center every year, the amount of greenhouse gases reduced 
is 38,000 tons, which is 3 times more greenhouse gases being cut than 
burying CO2-eq.

New Jobs
As the Reuse Plaza will have 16 resident companies, jobs for 39 
persons based on domestic industry standard, and 95 persons based on 
American industry standard, are expected to be created. In addition to 
the 39 direct employment (based on domestic industry standard), there 
will be indirect employment (real-estate, financial, and legal services) 
and induced employment (jobs created when employees spend their 
wage money) that are expected to be approximately 30 persons.
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Basic Architectural Concept of Seoul Reuse Plaza
•   Structure of the virtuous cycle created among the space of revival, recycling 

workshops, and green consumption: a profit model for common good
•   Harmony with the facilities and environment surrounding the Plaza: linking with the 

water treatment center and recycling facilities nearby
•   Symbolism of recycling was considered first and foremost: unique architecture with 

attributes of recycling 
  Recycling concept that encompasses all contexts of urban planning, architectural, 
and design. 

•   Room for gradual expansion, rather than embodying everything at once 
•    Development of successful model for the Plaza to which visitors come back

At the Core of Reuse Culture

Seoul Reuse Plaza

Daily Waste Disposal in Seoul

Aerial view of Seoul Reuse Plaza

Household 
Waste

Recyclables 
6,005 tons

Incineration 
2,465 tons

Landfill and Other 
719 tons

          Waste Generated 37,854 tons
          Household Waste 9,189 tons
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The Keep Seoul Clean project is a campaign devoted to making 

Seoul’s small alleys clean. Under the campaign, residents, small 

business associations and local civic groups divide small alleys among 

themselves and voluntarily participate in cleaning. The goal of the 

project is reach out to as many otherwise hidden alleys as possible and 

make them shine. Citizens devoted to the cause have actively joined 

hands together with the Seoul government.

Cooperation from Citizens to Make Alleys Clean
Blind Spots that are Difficult to Clean
While a demand for clean streets is growing along with the rise of 
quality of life, the number of street cleaners of administrative districts 
is declining every year. Under the current system, large avenues and 
backside roads are cleaned by street cleaners 3 times a day from 6:00 to 
15:00 during the week, whereas alleys are cleaned by public workers. 
This system excluded some places from being properly cleaned. 

Because there is a limit to public street cleaners’ capacity, it became 
apparent that local residents had to take the initiative and partake in 
cleaning small alleys where public cleaning services cannot reach.

Limitation to One-time Cleaning Event
The existing Residents’ Autonomous Cleaning Groups were only 
active for special days such as Spring Cleaning Event or Clean Day. 
Also, residents still believed that cleaning is the public street cleaners’ 
job, not theirs. To change such perception, Seoul sought to employ a 
different strategy to motivate residents and civil groups to volunteer 
and make the autonomous cleaning system work consistently. It 
was against this backdrop that Seoul carried out Keep Seoul Clean 
project that encourages resident participation by giving incentive to 
the organization and the administrative district that recorded best 
performance in adopting streets of vulnerable area so that more 
residents will take interest in keeping the city clean. 

Resident-Led Alley Cleaning Campaign
Adopt a Street
Under the project, traditional markets, businesses, schools, religious 
organizations, vocational groups, families “adopt” a street. A section 

on a street that needs a serious care - for reasons such as continuous 
illegal disposal of garbage - is designated to those groups to clean and 
manage autonomously.

Those cleaning sections are determined according to the proximity 
of the area to the location of the adopter’s homes or businesses to 
facilitate a more autonomous and efficient cleaning. The street 
adopters not only clean the street that used to be filled with illegally-
dumped garage but also beautify the surroundings by, for example, 
cultivating flowers.  

Administrative districts provide a certain number of waste bags 
and lend or provide cleaning tools to street adopter groups. Districts 
also collect the waste generated from cleaning the adopted streets and, 
if the street adopter wishes, provides a street sign that describes the 
name of the adopter, adopted section, and the cleaning activities in 
order to boost the adopter’s sense of pride and responsibility.

Efforts to Stop Illegal Garbage Dumping
The community leader and local resident cleaning groups of the 
neighborhood with serious illegal garbage dumping problem are 
joining forces together to address this problem by investigating the 
usual spots and holding neighborhood meetings with the residents in 
order to encourage residents’ participation. Furthermore, city officials 
and residents are applying neighborhood-specific solutions such as 
patrolling the area to prevent illegal dumping, and monitoring the area 
with a specially-designed map showing the usual spots. 

Big Cleanup Day with Residents
In addition to the streets adopted and cleaned autonomously, residents 
participate in seasonal big cleanup days such as Spring Cleaning Day 
in order to keep the neighborhood clean. In March, the public fixtures 
on and around streets, as well as sidewalks and roads are cleaned 
with water by those who are in charge of these public properties. 
And building owners, business owners, and residents clean the area 
in front of their homes and businesses in addition to small alleys and 
open spaces in their neighborhood, flushing out all the dust and waste 
accumulated during the winter.  

Between May and June, small alleys and places that are not properly 
cleaned regularly are cleaned before the Monsoon season in order to 

minimize waste accumulation due to floods. Before and after Lunar 
New Year’s Day and Thanksgiving Day, residents of each dong clean 
their neighborhood together so that they can enjoy the holiday in a 
clean environment.

Between October and November when autumn leaves fall heavily 
at once, residents help public street cleaners collect fallen leaves. Also, 
when heavy snow hit the area during December and January, residents 
and business owners sweep the snow in front of their homes and 
businesses, as well as in the back alleys of their neighborhood. 

Incentives to Best District (Organization) in Autonomous 
Neighborhood Cleaning
Evaluating and Giving Incentive to Districts
In order to boost interest and cooperation from administrative districts 
that are in charge of keeping the district clean, the city government 
selects and provides incentives to the best district in autonomous 
neighborhood cleaning after a comprehensive evaluation of various 
criteria such as street adoption rate and performance, big cleanup day 
operation, anti-illegal-garbage-dumping efforts, publicity effort to raise 
resident participation, and administrative support on those programs. 

Contests and Awards 
With the objective of keeping the small alleys inaccessible by public 

street cleaners clean and to induce volunteering from residents, Seoul 
holds idea contests on how to encourage more residents to participate 
in neighborhood cleaning. Also, in order to boost motivation, the 
city government awards civil organizations based on their cleaning 
performance on the streets they adopted, their activities to improve 
environment, and voluntariness and characteristics of their activities.

Voluntary Cleaning Project
The citizen engagement project, Keep Seoul Clean bore much 
fruits; as of the end of 2013, 47,600 individuals from 1,585 groups 
of residents, small business associations, and local organizations 
voluntarily participated in the project about 1 to 4 times a month. 
Active participation from 19 administrative districts also contributed 
to making cleaner Seoul. The districts formulated differentiated 
measures targeting each neighborhood, put all-out efforts in awareness 
campaign, and held neighborhood meetings to address illegal garbage 
dumping problem. 

Despite such effort, many citizens still view cleaning unworthy 
of their time, making the voluntary initiative difficult to take root. 
To respond to the wrong perception, Seoul plans to develop various 
programs that enhance public interest in environment-improving 
activities and ultimately encourage residents and local organizations 
themselves to lead such activities. 

08

Keep Seoul Clean

Clean Alley Campaign

2001

2007

2013

Number of Street Cleaners in Seoul (Unit : Persons)

5,483

8,939

6,290

Residents who are cleaning the street
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“Our children need a clean environment to grow into healthy 
individuals, and I believe it is our responsibility as adults to provide 
our future generation with the environment they need. I am always 
meticulous when I inspect indoor air quality, but more so for daycare 
centers because I simply love children so much.” 
 –Lee, Sang-hyeon, Indoor air quality inspector 

“Cleaning gets tough in hot summer and cold winter days. But 
whenever I see citizens walking along the clean streets, I feel 

most rewarded and worthwhile, and this is what keeps me going.”  
–Cha, Dong-seon, Sanitation worker 

Citizens of Seoul encounter a variety of issues regarding their living environment. 

Noise and odor are particularly problematic as they negatively affect citizens’ 

quality of life. Recently, problems associated with living environment have 

grown in number and gravity. To respond to the aggravating problems, the 

Seoul Metropolitan Government has adopted various policies and programs. 

Noise Control  

Odor Control  

Street Dust Cleaning  

Asbestos Control 

Indoor Air Quality Control at Public 
Use Facilities

Environmental Impact Assessment 
System

Environment Disputes Resolution 
System 

01

02

03

04

05

06

07
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Convenient and 
Agreeable Environment 
for Citizens 

1. Inconveniences in Living Conditions 
Noise, odor, air pollution and conflict with neighbors are some of the problems that citizens of Seoul 
encounter on a daily basis. These issues not only affect the quality of life but also are directly related to 
safety of the citizens. 

Noise
According to a research conducted in 2013 by the Seoul Institute, 33.6% of Seoul residents see noise as the 
second most serious environmental issue after air pollution. In fact, the  number of noise-related complaints 
soared in a few years: in 2009, 15,922 cases of noise-related complaints were lodged while in 2013 the 
number jumped to 27,558. Seoulites also encounter a higher level of road noise than those of European 
nations. The current noise level in Seoul is 65dB(A) for daytime and 55dB(A) for nighttime. 

Odor 
Sewer odor, rotten smells of ginkgo nuts and trash smells in summertime are some of the first priorities 
that Seoul needs to tackle if it wants to remain as a popular destination for more than 10 million visitors 
every year. A study conducted by SMG found that 52% of the residents in Seoul have experienced some 

Transport

Etc.

Causes of Noise

Daily 
Living

 Environment

•   Construction sites 
• Megaphone, Business establishment 
•   Noise between apartment floors 

•   Road, railway, airplane noise

•  Megaphone used during assemblies/rallies
•  Human and animal noise 

•   Machine/equipment noise Factory

Pyeonghwa Park 
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control manual and a noise map. Large-scale construction sites, the 
most frequently cited source of noise complaints, are now subject to a 
year-round monitoring system that checks the noise level around the 
clock. Soundproof walls and low-noise road surfaces are also being 
considered as long as they don’t hurt the aesthetics of the road. 

Odor-Free Seoul 
The Seoul Metropolitan Government has made moves to tackle odor 
in Seoul with odor control projects in water reuse centers and food 
waste treatment facilities. More resources are being channeled to 
provide an odor control manual to small-scale enterprises having 
difficulties tackling odor of their own. Seoul’s anti-odor efforts 
also include mapping out odor-heavy areas, revamping septic tank 
structure to eliminate the source of odor, installing spray-type odor 
reduction devices, and establishing odor control facilities. 

Clean Air for Everyone to Breathe 
Under the vision of ‘Safe, Pleasantly Breathable Air for All’, Seoul set 
up 4 specific strategies. 

First is protecting children, youth and other health-sensitive 
population form polluted air. Daycare centers and educational facilities 
are subject to a strict clean indoor air quality standard. 

The second target is controlling basement level air quality. In 
particular, ultrafine particles (PM-2.5) and radon should be eliminated 
and air quality of subway trains will be closely regulated. 

The third target includes a differentiated control standard by type 
of pollutant. For instance, levels of TAB (total airborne bacteria) and 
formaldehyde that are mostly found in daycare centers and postpartum 
care centers will be regulated to bring them below the standard level. 
Lastly, Seoul aims at enhancing pollution level testing capabilities 
through strong management infrastructure. 

Seoul is also ramping up its efforts in asbestos curbing measures. 
To prevent asbestos from being scattered throughout the air, a more 
stringent monitoring system is being carried out. Also, committed to 
protect the health of its citizens, Seoul is providing support to patients 
suffering from exposure to asbestos while channeling much resource 
to control asbestos level in facilities such as kindergarten and schools 
where health-sensitive populations are accommodated. 

kind of discomfort due to malodor at least once. Causes of malodor 
are several, but in most cases sewage was the greatest problem 
(86%) as opposed to odor associated with business (3.5%). Around 
10% cited restaurants for the discomfort. The study shows that the 
city government clearly needs anti-odor measures and that citizen 
participation would be an important factor. 

Air Quality 
Many of Seoul citizens spend most of their days indoor. Therefore, the 
quality of indoor air matters greatly when it comes to public health. 
Yet, the lack of legal ground to regulate indoor air in daycare centers, 
hospital and educational institutions has given rise to social issues. 
The current legal system exempts daycare facilities less than 430m2 
of total ground area from indoor air quality control requirement. This 
becomes problematic since 91% of such facilities fall to the exemption 
category. In addition, sources of air pollutants vary depending on the 
type of facilities, making a uniform measure ineffective. Therefore, 
targeted and varied pollution control mechanisms are necessary to 
deliver cleaner air to Seoulites.  

In fact, asbestos, a group of minerals hazardous to human are found 
widely in buildings, which poses a serious threat to public health. 
Asbestos was used widely as construction materials during 1970s 
to 80s, especially for buildings with low budgets such as small-scale 
daycare centers and schoolyards. Given this 1st grade carcinogenic 
materials has a latent period of 10-30 years, citizens will soon face the 
health hazard from this material. Therefore, a thorough inspection for 
the harmful material is urgently needed.

2. Policies to Minimize Inconvenience  
Seoul is devoting efforts to design policies to control risk factors that 
can affect the quality of life and the health of its citizens. is adopting 
a strategy tailored to different pollutant sources in order to most 
effectively tackle the issue. 

Noise-Free Seoul 
Much of the city government’s efforts are channeled to creating 
a system that allows a systematic control of noise, such as a noise 
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Noise-Free Seoul 

Noise Control 

Recognizing that noise affects the lives of citizens, Seoul is carrying out 

stringent anti-noise measures for large-scale construction sites as a 
way to make Seoul a quiet and pleasant place to live. 

Noise Affects Everyday Lives 
Construction Sites, Biggest Source of Noise
Noise pollution has worsened due to frequent reconstruction projects 
within the city, growing population and greater traffic volume in 
Seoul. The problem has become so wide that it has become a social 
issue. Consequently, citizens have voiced their concerns over noise 
and the number of complaints has increased from 15,922 in 2009 to 
27,559 in 2013. The in-depth analysis of the noise complaints in 2013 
found that 76.8% (21,154 cases) were regarding noise coming from 
construction site, 18.7% (5,165) were associated with megaphone and 
noise relating to commercial activities, 0.5% (100) from traffic noise, 
and 4.1% (1,134) had to do with others such as animal, inter-floor noise 
in apartment buildings.

Anti-Noise Measures for Construction Sites
Seoul had its own noise inspection measure before but it was proven 
ineffective. Under the previous guideline, when a complaint is submitted, 
a district official from the corresponding area is dispatched to the site 
in question who would then measure the noise level of the site. Because 
such an approach is not proactive in nature, it did little to curb noise level. 
Seoul also understood that a regular inspection instead of on-demand 
inspection mechanism would be more effective in noise reduction.  

Better, More Speedy Anti-Noise Measures 
To tackle the construction site noise problems which took up 70% of 
all noise complaints in Seoul, the SMG decided to create an effective 
noise monitoring system and launched a comprehensive anti-noise 
measure for construction sites in April 2011. 

Construction Noise Monitoring System 
The Seoul government has taken a tailored approach to noise control. 
It applies differentiated standards depending on the size and process 
of construction and has strengthened standards regarding soundproof 
wall materials and installation. All construction sites over 1,000m2 of 
total ground area are required to install aluminum or polypropylene 
soundproof wall (effective in reducing 26~30 DB) before they apply 
for a construction permit. Furthermore, for processes that cause heavy 
noise pollution such as drilling and blasting, all construction sites must 
be equipped with double soundproofing with an additional removable 
or sealed soundproof wall. On the other hand, construction sites 
smaller than 1,000㎡ of total ground area are exempt from preliminary 
register requirement but are obliged to install sheath plastic steel 
(effective in reducing 25dB) when applying for construction permit. 
The Seoul government also wrote down an anti-noise process standard 
guideline for each process. 

In 2014 alone, Seoul successfully installed a total 25 noise meters, 
1 or 2 in each of the 17 large-scale construction sites of which the 
construction period is longer than 2 years. The SMG plans to expand 
the number to 50 by 2015. Seoul is also encouraging large-scale 
construction sites of greater than 100,000 ㎡ to voluntarily install such 
meters. The meter measures noise around the clock and forwards the 
data to the Public Health and Environment Research Institute as well 
as each district. Real time disclosure of the data keeps construction 
officials fully alert and promotes them to keep track of their noise level. 

Seoul mandated all construction works ordered by the public 
sector to install low-noise machineries first, and then mandated all 
private sector constructions to follow suit. The requirement has been 
strengthened with onsite noise inspection and soundproof facility 
installation inspection. For construction sites which caused more than 
3 cases of complaints, a more stringent monitoring and inspection 
measures are to be applied.  

Country’s First Mobile Noise Meter Vehicles 
As the first municipality in Korea, Seoul deployed 4 mobile noise 
meter vehicles to noise sites. In the past, noise metering was not 
done until a complaint was lodged, and metering was done just once. 
Since there are discrepancies between the noise level at the time of 
complaint submission and the time of metering, the previous measure 
failed to meet the expectation of citizens. 

To address the loophole and thus garner public trust, Seoul 
introduced the mobile noise metering vehicle even before the central 
government. The vehicle equipped with scientific metering system 
can be dispatched to noise site immediately when needed. Or, in case 
a city official is not available for inspection, the vehicle itself can 
remain on the spot and check the noise level every 5 minutes around 
the clock, which virtually makes it impossible for construction site to 
put a stopgap work. Meanwhile, Seoul is operating an ombudsman 
system to encourage more businesses in downtown Seoul such as 
Myungdong, Hongdae to be conscious of noise control and seek help 
to the city government if needs be. By 2015, staff will be expanded to 
20 to give more strength to the ombudsman system. 

Noise-related Complaints 
(Unit : Case)
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Odor complaints have increased in volume as citizens are 

becoming increasingly aware and sensitive about a pleasant 

living environment. To meet the ever-growing expectations of 

its citizens, Seoul is implementing a serious of policies targeting 

every source of odor. The aim is an annual 10% reduction of odor 

complaints in the city. 

Odor Problems in Seoul
Odor Affecting Lives of Citizens
Malodor complaints arising from residential settings have 
gradually increased in volume from 292 in 2008 to 430 in 2012, 
a 68% jump in just a few years. It is worth noting that 75% of 
the total complaints, or 359 cases, were submitted from May to 
October 2012. Sewage is a big cause of odor problem in Seoul, 
too. Complaint associated with sewer jumped from 595 in 2009 to 
3,135 in 2012, a 6-fold increase. In particular, 78% of complaints 
(2,443) were about the disagreeable sewage odor coming from 
drainage pipes in streets. 

Difficulties Fighting Odor 
In Korea, most drainage pipes take a combined sewage system, 
and 87% of Seoul’s drainage pipes have a combined system 
which requires installation of a separate septic tank to prevent 
odor. Replacing the combined system with a separate sewer 
system would indeed be very effective in fighting odor; however, 
it costs a whopping KRW 100 trillion and more than 300 years to 
install, making the replacement near impossible. 

Another challenge is the lack of legal ground to enforce odor 
control in restaurants and laundry shops. The owners tend 
to dodge from investing in odor control facilities that cost a 
substantial amount. Also, those living in low-income residential 
areas face more serious odor problem because of obsolete 
drainage pipes, malfunctioning bathroom and illegally dumped 
trash around home.

Policies to Counter Odor
A survey conducted by the city government in 2012 on odor 

issue found that 52% of respondents experienced some sort of 
discomfort due to unpleasant smell, but 76% of those did not 
respond with counter-measures. Also 66% of the respondents 
said that the city government should strengthen administrative 
measures and upgrade the current odor map. Taking the valuable 
input of its citizens into consideration, SMG developed policies 
accordingly.

Seoul’s Anti-Odor Measures 
Seoul aims to reduce 30% of odor complaints by 2018 to make Seoul 
a pleasant environment for all Seoulites to live free from unpleasant 
odor. 

Systematic, Tailored Odor Control System 
The Seoul government is targeting large buildings for its odor-free 
imitative for the private sector. When effluent water is discharged from 
septic tanks of buildings in inner city area to drain pipes, the water 
passes or stays in manholes and street inlets which cause serious foul 
smell. To eliminate odor made in this process, buildings in downtown 
area are required to install air feeders at septic tanks. By 2018, 7000 
air feeders for all septic tanks in large buildings will be equipped with 
air feeders. In addition, drain pipes repair and maintenance works 
will continue in order to curb sewer odor coming from decomposition 
organic matters. Seoul will also open up to enlist creative ideas 
about best solutions to sewer odor, some of which can be applied to 
demonstration projects. 

Seoul is applying stricter standards for the public sector. Currently, 
there are 54 public sites under radar, including waste transfer station, 
food waste treatment facilities, agriculture and fisheries markets, 
water reuse centers, all of which will be subject to more stringent 
standard than the average odor permissible level. Other projects 
include installing smell sensors at septic tanks to alleviate the stink of 
sewage. 

More research should also help Seoul fight odor. For instance, 
the Seoul odor map will be upgraded using up-to-date data on odor 
sources and current status. Such data will be the basis for anti-odor 
measures. Seoul plans to make a manual with case studies to be 
distributed to odor-causing businesses such as restaurants to help 

them understand what they can do to reduce foul smell. 

Legal Ground for Enforcement 
Large-scale businesses such as Tancheon Water Reuse Center, 
Songpa Food Waste Recirculation Facility are legally required to 
install odor-control devices in accordance with the Offensive Odor 
Control Act. The law, however, excludes smaller-sized businesses. 
Seoul is currently working to enact an ordinance that would lay legal 
foundation for the city to provide financial support to businesses 
that are not bound by law and are willing to install odor prevention 
facilities. Meanwhile, there is a mobile odor metering vehicle that is 
equipped with odor sequestration system. Seoul is driven to expand 
the number of this vehicle to 4 by 2018 so that they can collect samples 
of air in odor-affected areas. The system introduced in 2012 will help 
resolve complaints by operating the system from 10pm to 8am to 
collect samples, analyze it and identify sources of odor in problematic 
areas. 

Public Engagement for Fragrant Seoul 
Seoul engages its citizens for the success of its odor-free initiative. 
For example, ‘Fragrant Seoul’ is a contest in which citizens propose 
creative ideas about planting trees or flowers as means of absorbing 
odor in traditional markets and small alleys. Another example of civic 
engagement has to do with gingko trees. Ginkgo trees have been a 
source of smell around Seoul due to the raw stench of fallen seeds. The 
city government plans to replace the fruit-bearing female gingko trees 
with their male counterparts while operating several nuts-collecting 
teams, as part of a larger plan to help reduce unpleasant aromas in the 
city.

Measure for Residential Area
In order to help alleviate odor in many underprivileged neighborhoods 
that seem to be more affected by malodor more often than not, food trash 
recirculation facilities will be placed in those communities. The facilities 
automatically sort the food trash when it dumped as pulverized. For other 
residential areas, Seoul will supply devices that reduce the volume of food 
waste while expanding the number of garbage collecting centers from 61 in 
2014 to 141 by 2018. 

Odor-Free, Pleasant Seoul 

Odor Control 

Comparison of Sewage Systems 

Classification Combined System Separated System

Type of System Rainwater and sewage pass a 
single pipe

Rainwater and sewage are handled 
separately  

Facility • Upgrade combined pipes
•  Install primary stage rainwater 

treatment facilities 

• Bury 17,640㎞ for sewage 
• Bury 8,960㎞ (pipe replacement)
•  Install primary stage rainwater 

treatment facilities

OperatingCost KRW 5.5 trillion KRW 102  trillion

Advantages/
Disadvantages

• Affordable cost
• Ease with maintenance 
•  sand can affect water reuse 

centers
•  difficulty closing septic tanks 

•  Excessive cost, effective anti-odor 
measure
•  maintenance for pipe is very crucial 
•  little sand affecting water reuse centers
• easy with closing septic tanks

02
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Case Study

Bird Repelling Device 
Using Piano Wire
The Seoul Metropolitan Government has developed a novel solution 
to keep birds away and prevent  the damage  that  they cause.  The 
magic was none other than piano wire, which proved quite effective in 
repelling birds. The solution is based on the simple idea that the birds 
will be unable to land on the extremely thin wire, which is installed on 
bridges, overpasses, and tall structures, and would fly away after failing 
at several attempts to perch. 
For quite  some  time, many bridges and elevated  roads have been 
infested with pigeons, spoiling the image of our city and causing bad 
smells, noise, and squalor. Pigeon  infestations not only deteriorate 
the  living environments of our citizens but also cause corrosion steel 
structural parts. The newly developed wire-based device  is easy  to 
install,  effective  in  repelling pigeons, and 50% cheaper  than other 
devices that deliver the same result. 

Before After

Odor-related Complaints by Year  (Unit : Case)
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Dust scattered in the air or fugitive dust raise public health concerns. 

Therefore, Seoul is launching a dust cleaning project to protect citizens’ 

health and to keep urban life clean and dust-free.

Dust on Road, High on Agenda 
Ultrafine Particles Mostly from Road Dust
Dust scatter due to vehicles on the road or from construction 
activities. Scattered dust on the road takes up 62% of all ultrafine 
particles (PM-2.5), of which 48% are fine dust (PM-10), 12% 
ultrafine particles (PM-2.5). Seoul is connected through 8,148km of 
roads, and considering several lanes of each road, about 24,252km 
will need to undergo dust cleaning. In 2014, Seoul completed the 
cleaning project for a total of 1.2 million km of road, of which 
950,000 km was done with water cleaning and the remaining 25km 
with regular dust cleaning. 

Dust Cleaning on the Road 
Constantly occupied by men and vehicles, roads are inherently filled 
with various types of dust such as car fumes, worn-out materials from 
car tires and brakes, and spring yellow dust. The harmful dust scatters 
around as vehicles run off the road, polluting the air and threatening 
the health of citizens. 

To tackle this problem, Seoul began the road dust cleaning 
project since 2007. Under the project, the city government provided 
its 25 administrative districts with washing equipment and devices 
to such as road washing vehicles and dust absorbing devices. To 
date, Seoul’s 24,525 km of road including main roads in Seoul, 
backside roads, alleys and pedestrian streets were cleaned of dust 
several times, making the cumulative sweep coverage more than 7 

million km. 

From Water Washing to Dust Absorbing
Seoul is in the process of switching its cleaning method from water 
washing to dust absorbing. The latter is said to absorb 98.2% of 
ultrafine particles and 98.3% of find dust, without having to use water 
at all. Seoul will secure 70 of the dust absorbers by 2018 and further 
enhance efficiency of the cleaning project overall. 

More Systematic and Effective Road Cleaning 
Road cleaning is conducted daily for over 6-lane arterial roads (947km), 
every other day for road with 2-4 lanes (861km), weekly for less-than-
2-lane roads such as backside roads (6,340lm). The cleaning team 
follows a systematic approach with effective role allocation; the road 
surface cleaning vehicle stands in the front, cleaning both sides of 
road, followed by dust cleaning vehicle that stands next to the center 
lane ready to absorb dust scattered from the vehicle ahead of it. At the 
very back of the fleet comes the water spraying vehicle to clean up 
everything left behind. 

To minimize inconvenience to citizens, cleaning is conducted 
at night or early in the morning (mostly from 11pm to 7am) when 
traffic flow is lowest and atmosphere is stable. To get the work 
done fast, all available vehicles are deployed during these hours. 
Water conservation is an important principle underlying the dust 
cleaning project. Therefore, instead of using water from waterworks, 
wastewater such as effluent or runoff from water reuse centers or 
subways are used for cleaning. A pedestrian street cleaning is equally 
important. Each administrative district takes care of cleaning roads 
in their jurisdiction and dispatches a dedicated team for washing 
sidewalk, popular tourist area, trash dumper, and cleaning street 
facilities. 

Enhancing Efficiency of Water Spraying 
To secure stable supply of water for cleaning, various types of 
hydrants besides underground water is used. Thanks to the active 
mobilization Seoul experienced far less lack of water source and wait 
time while substantially reducing the distance required to get to the 
water source. Such effort led to a 3.1 times higher efficiency than 
before. 

Cleaning Fleet Management System 
Seoul created a cleaning fleet management system by installing 
GPS, GIS to road dust cleaning vehicles. The scientific and 
systematic system allows the city government and all of its 
administrative districts to track the status of all vehicles under their 
management. 

Cleaner Road, Greater Public Satisfaction 
High Public Satisfaction 
A survey on Seoul’s road cleaning project showed that 83.4% of the 
respondents found the sanitary level of roads to be satisfactory, and 
90.9% answered that water washing road indeed contributes to cleaner 
roads. 

Reduced Road Dust
A particle size analysis was conducted to closely look into the 
number and volume of particle as well as optimal concentration 
level. Designed to evaluate the effectiveness of road dust cleaning 
project, the analysis concluded that water spraying reduced the optical 
concentration from 3.2% to 0.6%, demonstrating that all types of 
particles are reduced after water washing. This clearly shows that road 
water washing reduces road dust to a great extent. 

Road Cleaning Fleet in Operation Year-round 
Water washing has it limits as it cannot be done in wintertime. As 
an alternative, road dust cleaning fleets that do away with water yet 
absorbs 98% of ultrafine particles and fine dust will be used more 
extensively. The alternative approach will ensure year-round cleaning, 
help conserve water and reduce inconvenience to citizens such as 
water splash. 

03

Dust-Free Streets of Seoul 

Street Dust Cleaning 

2014 Dust Cleaning Target   1,200,000kmDust Cleaning 250,000km Water Cleansing 950,000km

*Details of Fine Dust in Atmosphere, Seoul, 2010 Data from The Seoul Institute 

Fugitive Dust among Fine Dust 

Total Amt. of 
Scattered Dust

8,943ton

Road 
62.1%

Open Area
20.2%

Construction Sites
17.3%

etc.
0.4%

Position of Cleaning Vehicles by Duty

Water Spraying Vehicles in formation 

Dust Absorbing Vehicles 

Road Surface Cleaning Vehicles 

Road Subject to Cleaning 

Classification
Length of 
Road(km)  

Gross Length for 
Cleaning  (km)

Proportion
(%)

Roadway

Major 
Expressway

Vehicle 176 1,160 4.7

Over 6-lane 771 5,863 24.1

Non-
expressway

4-lane 653 2,612 10.7

2-lane 208 416 1.7

Back road, 
small alleys

Less than 
2-lane

6,340 9,421 38.8

Pedestrian Street       - 4,780 20

Cleaning Equipment for Road Dust

Type of Vehicles Total
Below 
3tons

3~5
tons

5~8 
tons

8~10
tons

Over 10
tons

Water Spraying 
Vehicle

225 36 30 59 17 83

Dust Absorbing 
Vehicle

27 27

Road Surface 
Cleaning Vehicle 

127 14 11 17 67 18

Total 379 50 41 103 84 101
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Widely used as construction materials in Korea, asbestos is classified 

as carcinogenic to humans (Group 1). Exposure to asbestos can cause 

diseases such as lung cancer or mesothelioma cancer that affects thin 

cell wall lining of internal body organs. Therefore, protecting citizens 

from asbestos is becoming increasingly important.

Public Health Hazard
Banned from Use 
The International Agency for Research on Cancer (IARC), part 
of the World Health Organization, classifies asbestos as Group 1 
carcinogenic to humans and thus bans countries around the world 
from using the harmful material. The Korean government also banned 
use of asbestos, following the Ministry of Employment and Labor’s 
notification 2008-26. Brown and blue asbestos have been banned since 
January 2000, and white asbestos since January 2009. 

Asbestos Poses Serious Health Risk
Today, citizens are exposed to some form of asbestos as the material was 
widely used in construction during 1970s and 80s. Yet, exposure to the 
material was viewed only as a health hazard for construction workers and 
not for residents. Little awareness thus led to insufficient management of 
use, maintenance and removal of this potentially dangerous material. As 
citizens became increasingly agitated over their exposure and increased 
risk involving asbestos, Seoul needed to urgently come up with a 
systematic legal and institutional basis to protect the public health against 
the carcinogenic material prevalent in many buildings. 

Policies to Minimize Health Risk 
Seoul promptly responded to the concern involving asbestos. In March 
2008, the city government brought together the Advisory Group for 
Asbestos Management in Seoul, a group composed of experts, civil groups, 
professors and journalists prominent in the field. The city government also 
implemented a series of measures such as technology development and 
removal of asbestos-containing materials in the buildings. 

Enhancing Expertise for Asbestos Analysis 
In August 2009 a team dedicated for asbestos research was formed 

under the Public Health and Environment Research Institute, a public 
agency working under the SMG. The team is fully equipped with 
various cutting-edge analytics devices such as TEM (transmission 
electronic microscopy) and deservingly accredited by the Ministry of 
Employment and Labor as the first asbestos testing laboratory among 
all the public health and environmental research institutes throughout 
the nation. The Institute also earned the honor of accreditation in 
the fields of airborne asbestos and solid asbestos by the US-based 
National Institute of Standards and Technology (NIST) in November 
2010. Seoul’s Public Health and Environmental Research Institute 
was the first institute ever to receive the NIST’s accreditation in Asia, 
garnering much deserved recognition. 

Asbestos in Buildings 
Targeting crowd-gathering places such as public institutions, schools 
and universities, cultural and religious facilities, and medical and 
senior care center, Seoul began taking samples of asbestos containing 
materials (ACM), analyzing the level of exposure, drawing maps 
and writing conclusion of analysis. According to this thorough health 
risk assessment, Seoul recommends either removal of the building 
if materials have deteriorated to a serious extent or repair in case of 
minimal damage. All buildings in use while the Act on Asbestos 
Safety Control is in force have to complete the assessment either by 
April 28th, 2014 or by April 28th, 2015. 

Another measure taken by the Seoul government to ensure safety 
of asbestos is the asbestos map, which is drawn using test results from 
2,007 city-owned buildings since 2009. The city also conducts a health 
risk assessment, and the results are disclosed online   (http://cleanindoor.
seoul.go.kr). The same assessment is now conducted twice a year on 
ACM containing buildings. Seoul’s administrative districts also actively 
promote public buildings to draw asbestos map and disclose it to the 
public. 

Committed to protecting health of children and youth from 
exposure to asbestos and providing a safe learning environment, 
Seoul completed an asbestos status survey on 100 elementary schools 
in 2012. As the efforts were ramped up, both asbestos status survey 
and health risk assessment were conducted on 1,854 schools (from 
kindergartens through high schools) in Seoul from 2013 to 2014. 

Protecting Citizens Against Asbestos

Asbestos Control 

Asbestos in Subway Stations and Underground Passage 
Subway is one of the most popular modes of transportation in Korea 
used by 10 million Seoul residents. Given the importance of subway 
in the lives of Seoulites, keeping the metro stations free of asbestos 
risk is extremely crucial. Accordingly, the SMG has placed a series of 
measures to study and order removal of asbestos when necessary. An 
assessment on 120 metro stations operated by Seoul Metro (line 1-4) in 
2009 detected asbestos in 115 stations. Since then, the harmful material 
has been completely removed from 94 stations, and the remaining 21 are 
slated to undergo removal projects soon. Another metro operator, Urban 
Railway Corporation (line 5-8) also conducted the same assessment on 
245 stations and found that 25 stations and buildings contained asbestos. 
Complete removal of asbestos from the said stations will be completed 
by 2015. Assessment was conducted on shops in underground passage. 
29 of the underground facilities were found to contain asbestos, and all 
of them have already removed the harmful material by 2012. 

Removing Asbestos Slate Roof 
The public is making a strong demand that all asbestos slate roofs 
be removed. To respond to the public demand, Seoul established 
a slate roofs removal plan based upon its extensive research on 
level of deterioration of all slates roofs and owner’s willingness to 
replace. After a pilot run in 2012, the city government is gradually 
implementing the plan throughout the city. In particular, Seoul is 
currently working on removing all broken-down slate roofs from 

housings of underprivileged communities. 

Safety Involving Asbestos Removal 
Removing asbestos from homes and other buildings is a right step, but 
caution is needed as such work can also cause exposure to people living 
close to where removal is taking place. Devoted to protect citizens 
from any possible health threat, the SMG joined hands with districts in 
Seoul, Institute of Health Environment and Seoul Regional Ministry 
of Employment and. The partnership was formed to check whether 
appropriate protective measures are in place to minimize exposure and 
to measure how much of the asbestos is scattered in the air.

Removing asbestos from homes and other buildings is a right step, 
but caution is needed as such work can also cause exposure to people 
living close to where removal is taking place. Devoted to protect citizens 
from any possible health threat, the SMG joined hands with districts in 
Seoul, Institute of Health Environment and Seoul Regional Ministry 
of Employment and. The partnership was formed to check whether 
appropriate protective measures are in place to minimize exposure and 
to measure how much of the asbestos is scattered in the air.
 
Support to Asbestos Victims 
The city government has compensated victims who were exposed to 
a high level of asbestos while working in mines or factories as a way 
to help the victims as well as their families. So far, 223 victims have 
received KRW 5.3 billion. 

04

Buildings Subject to Asbestos Inspection (Unit : # of Bldg.)

Cultural/Religious Facility  
252

Medical Facility 235 

Facility for Children and Seniors  
299

2014

Public Institutions 
(Central 

Administrative 
Agencies, 

Municipalities, etc.)
3,450

University 
1346

Multiple-
purpose Facility

3,356

* Article 21 of the Act on Asbestos Safety Control

Compensation for Asbestos Victims  (Unit : Million won)

Classificaiton
Total 

Compensation

Long 
Term Care 
Payment

Special Benefits 
for Survivors

Damages 
Compensation 

Payment

Total 5,391 1,187 3,316 888

Victims of Asbestos Exposure (Unit : # of ppl)

Classification Total
Primary 
mesothelioma 
cancer

Primary 
lung 
cancer

Asbestos pulmonum 

Total
Grade

1
Grade 

2
Grade 

3

Total 223 154 19 50 7 17 26

Believed 
Families

105 97 6 2 2 - -

Victims of 
Asbestos 
Exposure

118 57 13 48 5 17 26

Replacing asbestos slate roof 
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The Seoul Metropolitan Government seeks to adequately maintain and 

control the indoor air quality of the public use facilities which are used 

by many unspecified persons while providing a pleasant and clean 

indoor air for all. 

Laying the Foundation 
Laying the Foundation 
As part of the effort to ensure clean and pleasant air in the underground 
space, Seoul passed the Seoul Ordinance on Air Quality Standard for 
Underground Space in 2000. For the overall indoor air quality control, 
a separate act governs the issue and the central government as well 
as local municipalities enforce them accordingly. The Act applies to 
the following 4 areas: public use facilities, sanitation facilities, indoor 
workspace, and schools. 

Seoul Applies More Stringent Air Quality Standard than Central 
Gov’t 
The Indoor Air Quality Control in Public User Facilities Act governs 

multi-use facilities that are used by many unspecified persons. The 
Act requires separate standards for 5 substances, namely fine dust, 
carbon dioxide, formaldehyde, aerosol, and carbon monoxide. On 
the other hand, for radon, nitrogen dioxide, total volatile organic 
compounds (TVOC) and ozone and asbestos, another set of standard 
is recommended for voluntary compliance. 

Tailored Indoor Air Quality Measures both Online and Offline 
Clean Indoor Air Certification System 
The Clean Indoor Air Certification System is designed to encourage 
air-polluting individuals or entities to voluntarily reduce pollution. 
Under the system, facilities that show good performance in managing 
indoor air quality receive a certificate, which serves to bring greater 
awareness on indoor air. It is a good mechanism that motivates 
citizens to voluntarily take part in the government’s clean air initiative, 
and in this regard it effectively complements the legal regulations 
and standards with regard to indoor air quality. In 2012, 41 childcare 
facilities received certificates based on the standard set by the system. 
In the following year, the system expanded to include postpartum care 
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Clean Air for All 

Indoor Air Quality Control at
Public Use Facilities  

facilities and senior care facilities, and in 2014 a further expansion 
was made to include facilities for teenagers such as private academies 
and libraries. A facility that qualifies for the certificate is entitled to 
free indoor air quality inspection for 2 years, and the names of such 
facilities are posted on the website, giving them the publicity. 

Tailored Consulting Service 
Committed to keeping Seoul’s indoor air clean and pleasant, the Seoul 
government offers a free consulting service to a range of facilities, 
including those where health-sensitive populations such as children 
and mothers use. Professionals designated by SMG make visits to 
facilities, competently investigate and analyze the situation to provide 
tailored solutions to the identified problem. 

Consultants inspect the following 6 substances: fine dust, CO2, 
carbon dioxide, formaldehyde, volatile organic compounds (TVOC), 
carbon monoxide and temperature /humidity. Based on the broad 
inspection, the qualified consultants provide specific and detailed 
solutions to tackle problems unique to each facility. 

Solutions offered by the skilled professionals are mostly easy to 
follow without costing too much. Examples include more frequent 
ventilation, change of cleaning method and time, mold removing, 
and reducing humanity in-house. In 2015, Seoul plans to provide the 

tailored expertise to daycare facilities that are smaller than 430m2 that 
are otherwise not regulated by the current law. 

Pollution Level Examination 
An administrative district can request Institute of Health Environment 
to examine a particular facility for compliance of indoor air pollution 
level. If non-compliance is detected by the examination, the facility 
may face a penalty and corrective orders. 

Radon Control in Subway Stations 
Radon is a naturally occurring radioactive gas. Long-term exposure 
to radon can lead to lung cancer. Radon levels go up during winter 
due to insufficient ventilation, posing a potentially dangerous threat 
to health. To safeguard citizens’ health, the Institute of Health 
Environment regularly measures radon levels in subway stations 
since the underground public facility is used frequently by many 
people. Furthermore, stations whose radon levels are identified as 
high, the Institute designates it as a special care zone. The Institute’s 
continuous efforts in keeping the radon levels below the standard 
has paid off; as of 2013, the average radon levels was kept at 34% 
of the recommended levels. Another useful tool created by the 
Institute is Radon Map, which gives information of radon levels in 
both granite-based areas and non-granite-based areas in Seoul. The 
Map is available for everyone to view on the Indoor Environment 
Management System. 

Public Disclosure of Indoor Air Quality Data 
Seoul devotes all its energy and resources to protect citizens’ right 
to know about environment in which they live and to systematically 
manage indoor air quality in Seoul. To this end, the Seoul 
Metropolitan Government has opened the Indoor Environment 
Management System (http://cleanindoor.seoul.go.kr), an upgraded and 
more comprehensive version of the previous Asbestos Management 
Information System. The new, web-based system provides detailed 
information on both asbestos and overall indoor air quality. In fact, 
visitors can check the air quality related data of all public use facilities 
governed by the relevant Act. They can also learn about how best to 
keep the indoor air clean at this integrated web-based system. The 
innovative system is an effective tool in motivating facility managers 
and citizens to be more conscious of their indoor air quality and thus 
voluntarily take measures to improve.

Subway Stations under Special Management

Metro Lane Total Name of Subway Station Note

2 6 Dongdaemun History & Culture Park, Euljiro 4-ga, Jamsil, Ewha Woman's University, Ahyeon, Sports Complex 

Deep and granite-based (17 stations)3 6 Jongno 3-ga, Chungmuro, Gyeongbokgung, Anguk, Dongnimmun, Seoul Nat’l Univ. of Education 

4 5 Chungmuro, Mia Samgori, Namtaeryeong, Hoehyong, Samgakgi

5 11
Chungjeungno, Seodaemun, Gwanghwamun, Jongno 3-ga, Euljiro 4-ga, Singeumho, Dongdaemun History & 
Culture Park, Cheonggu,  Hangdang, Wangsimni, Dapsimni  Deep and granite-based, 

High radon concentration 
 (20 stations)6 3 Korea University, Wolgok, Yeokchon

7 6 Suraksan, Madeul, Nowon, Junggye, Hagye, Gongneung

Indoor air quality inspection at a daycare center
Indoor Air Quality Control System & Pollution Inspection Process 

Pollution check for 10% or more of facilities  Report Results of Inspection 

Self-check 

Request
Self-check

Report result of self-check

Guided check (1 times/yr or more) & 
administrative order to violating facility

Measure indoor air quality 
(by private operator)

Multiple-purpose facility Administrative Districts

Seoul 
City Hall 

Case Study 

Indoor Environment Management 
System 
The  Indoor Environment Management System is designed to provide 
an easy access to all necessary information regarding indoor air quality. 
Examples of available data  include air quality situations at public use 
facilities, asbestos concentrations and scattered dust levels. The system, 
which  is an upgraded version of the previous Asbestos Management 
Information System, meets  the needs of many citizens who wish  to 
have more information about the environment. The innovative system 
is an effective tool  in motivating facility managers or building owners 
to be more conscious of  their  indoor air quality and thus voluntarily 
take measures to improve. 
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For Sustainable Seoul 

Environmental Impact
Assessment System 

A great number of construction, remodeling or redevelopment projects 

take place in Seoul, potentially posing risks to urban environment. 

As a preventative measure, Seoul adopted the Environmental Impact 

Assessment System to minimize environmental degradation. 

Institutional Improvements for Cleaner Seoul 
The existing assessment system created by the central government 
applies a one-size-fits-all approach to all large-scale construction 
projects. Such a uniform regulation cannot possibly prevent factors 
that can harm urban environment, especially in big cities like Seoul 
where redevelopment, remodeling of high-rise buildings occasionally 
take place. 

Seoul Proposes a Region-Specific Assessment Standard to the 
Central Government 
Seoul saw the need to complement the current law with an additional 
provision that stipulates that even if a construction project is not 
subject to an environmental impact assessment, given regional 
characteristics and circumstance, the project may be required to 
undergo such an evaluation. Seoul’s proposal was taken by the central 
government which soon amended the Act on Environmental Impact 
(March 7, 1997) along with its enforcement ordinances (September 8, 
1997), allowing municipalities the ground to mandate the assessment 
system as it sees fit. 

Preventative Measures 
The system analyzes and forecasts the economic feasibility, technical 
requirement as well as environmental impact of a particular project. 
In addition, because the system also compares various alternatives for 
reducing negative environmental impact, it is a viable tool that helps 
project operators find the most effective solutions. 

Systematic and Professional Assessment 
Environmental Impact Assessment Deliberation Council 
Established pursuant to Seoul’s Ordinance on Environmental Impact 
Assessment (amended in 2002), the Deliberation Council is composed 
of a chairperson and 60 experts from academia and research 

community. One team is composed of 15 members, and a majority is 
required for a meeting to take place while consent of the majority is 
required for decision making. 

Multifaceted Evaluation 
The Environmental Impact Evaluation applies 11 areas in 26 
businesses, including buildings over 100,000m2 gross area 
and redevelopment or remodeling projects involving less than 
90,000~300,000m2 of land. There are 20 categories in 6 divisions for 
assessment, including air quality, water quality, and natural ecology 
quality. 

Three-Step Process Involving the Public 
The Assessment is conducted in 3 phases: proposal, draft, and 
final report. In the first phrase, the construction operator must first 
determine categories for the assessment such as air, weather and water 
quality. The surrounding environment of the construction site must 
also be taken into consideration in this process. In the second phrase, 
the construction operator must write up a draft that includes what 
kind of impact its construction work would have on the surrounding 
environment. 

The operator should also include possible solutions that can reduce 
any negative impact on environment in the draft. The draft should 
then be shared and circulated to the public, and the operator is obliged 
to hold discussions and presentations for the public. In the final stage, 
a final report, which is the actual environmental assessment report, 
should be written, and it must reflect the opinions taken from the 
previous stage. The final report is then submitted to the Council for 
deliberation and final decision. 

Green Construction 
By utilizing the Environmental Assessment System, Seoul facilitates 
more eco-friendly constructions in large-scale development projects. 
Examples of green construction include installing at least 12% of 
renewable energy facilities, installing 70% of lights with LED lamps, 
among others. Seoul is also making attempts to secure green space to 
minimize GHG emissions and to ensure pleasant living conditions for 
its citizens. 

Summer in Mt. Namsan 

Process of Environmental Impact Assessment 

Write up proposal 
(Article 2)

Consultation of statement 
(Article 3)

Submit proposal 

<Business operator   Head of district>

Review the proposal

<Mayor   Seoul Institute, etc.>

Notify the result of the review 

<Head of district   Business operator>

Write up a draft

<Business operator>

Gather public opinions

<Head of district>

Write up final report 

<Business operator>

Request consultation on statement  

<Business operator   Approval agency  Mayor

Review the statement  

<Deliberation Committee>

Notify the result of consultation 

<Mayor   Approval agency  Business operator>

Business operators are obliged to implement 
measures accordingly

<Business operator>

Supervision and management of compliance 

<Approval agency and mayor>

Scoping

Review up a draft

Mayor   Screening by Seoul Institute, 

exemption cases determined (Screening)

Order changes to be made
<Mayor   Approval agency, business operator, etc.>

Prohibition on prior execution of work 
Order business operators suspension of work

File objection
<Approval agency, business operator, etc.   Mayor>

Re-negotiation 

Disclosure of the notification 
(by district administrator) 

Public hearing and presentations 
(business operator)

Special case of environmental impact 
assessment (Article 5)
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The Environment Disputes Resolution System provides a more 

accessible alternative dispute resolution procedure to the traditional 

legal system. Any dispute regarding the environment can be submitted 

to professionals who can make decisions on the dispute, settling  

environmental strife rapidly, fairly and efficiently. 

Ordinance Amendment and Formation of Committee 
The Seoul Metropolitan Government established the Environmental 
Dispute Adjustment Committee pursuant to the relevant ordinance 
which was enacted in 1991 and amended in 2008. 

Environmental Dispute Adjustment Committee
The aforementioned Committee is composed of one chairperson who 
is vice mayor of Seoul and 15 other members who are environment 
experts, legal professionals or professors. The Committee makes 
decisions for parties in dispute and can manage up to KRW 10 billion 
of arbitration awards. 

Affordable Assistance by Professionals 
The services provided by the Committee help the parties in dispute 
prove their case with relatively lower cost and simpler procedure 
compared to resorting to courts.  

Solutions Tailored to Cases 
There are three methods for dispute settlement: good offices, mediation 
and adjudication. Those in dispute can choose the most suitable option 
for their case. The good offices method is where the third party offers 
“good offices” to the conflicting party towards peaceful settlement of 
the dispute. This is settlement method for a relatively simple case. The 
parties in dispute may opt for mediation if the first method does not 
work, which involves mediator who conducts negotiations between the 
contending parties. Finally, the last option adjudication is chosen when 
a party wishes to request compensation for damages.  

Online Application System 
The number of dispute resolution cases regarding the environment 
has gradually risen in the past 10 years, reflecting the growing public 
awareness on environmental issues. To offer the most effective dispute 
resolution alternatives, Seoul opened an online application system for 
dispute resolution cases in 2012. Any individual or entity that wishes 
to resolve environmental disputes outside court can apply via this 
convenient online system. 

Thanks to the online system, the number of application in 2013 
doubled from the previous year, proving expanded accessibility.  

07

Seoul Resolute Disputes 

Environment Disputes 
Resolution System 

Apply for 
arbitration 

Officials arbitrate/
mediate

Committee meets 
and decides 

Reach resolution or 
file lawsuit 

Write report 
Hear from both 

sides

Submit Case
On-site 

investigation
Arbitration 

Meeting
Notification is senFact finding

Requested person 
is heardProcess of 

Dispute 

Resolution 

Guideline for Noise and Vibration                                                        

Classification
Noise Level 

dB(A)
Vibration Level 

db(v)

Construction machinary 65 65

Blasting at construction sites 75 75

Facotry 
or other 
workplace 

Daytime
(06:00~22:00)

Residential 55 -

Others 65 -

Nighttime
(22:00~06:00)

Residential 45 -

Others 55 -

51

65 60
79

164

65

Dispute Resolution Application by Year  (Unit : Case)     

Year 2009  2010 2011 2012 2013 2014

Inter-floor Noise Meter

For relatively simple cases When mediation fails When good officers fail

“Good officers” intervene 
to facilitate dialogue and 

peaceful settlement 

The adjudication 
committee investigates 
the problem and finds 
facts, then it determines 

compensation amount. This 
is a binding process with the 
similar power as court order. 

The Mediator conducts 
the negotiations between 
contending parties on the 
basis of proposals made 
by the mediator aimed 

at a mutually acceptable 
solution.

If not settled, parties 
can opt for mediation, 
adjudication or lawsuit.

If a party does not find 
judgment satisfactory, the 
party can file a lawsuit.

If the proposal is not 
accepted, parties can opt for 

adjudication or lawsuit.

Request 
Good 

Offices

Good 
Office

Request 
mediation 

 Mediation 

Request 
adjudication 

Adjudication

Dispute Resolution (Settlement between Conflicting Parties)

Methods of Environmental Dispute Settlement 

Case is 
settled  

Proposal is 
accepted

Judgment 
is 

accepted 

Stronger remedy of 
rights

•  Joint Examiner System 

- Main examiner and ancillary examiner

-  For class dispute (over 50 people), cases requiring high amount of damages (over KRW 50 million) and more sensitive and frequently-raises issues such as 

inter-floor noise disputes

•  More remedies for rights in addition to compensatory payment 
- physical repairing of buildings, requiring the submission of counter-measures to environmental damage 

•  More discretionary power to the council and higher cap for the compensatory payments

Greater fairness

•  Penalty for failure to submit requested data
- notification of fines (Environmental Dispute Resolution Article 66)
- use similar cases to determine the facts and raise the amount of compensation damages 

•  Penalty for absence in meeting & proxy request in case of absence 
- notification of fines and the subsequent loss of interview in case of absence (Environmental Dispute Resolution Article 66)
- request proxy whose rank is higher than director ((Environmental Dispute Resolution Article 22)

Greater decision-
making capacity

•  Assistance from examiners and experts 
- examiner would provide relevant materials and case studies upon request, experts would give consultations

•  Training and education
- training sessions on dispute resolutions  and practical job training 

Future Direction and Area of Improvement 

Scope of Work for Ancillary Examiner 
•  Accompany for site inspection and settlement 

procedure 
•  Replace main examiner when a conflict arises 
between the examiner and a party
• Review the report 

Expected Outcome 
•  Minimize the possibility of public complaints 
•  Reduce work inconsistence due to lack of 

personnel 
•  Reduce the required time for the process
•  Give strength to the report itself 
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Recovering Nature’s Strength
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“I feel proud that I can play a role, albeit small, in providing tap 
water to 10 million Seoul citizens. I want to continue to make sure 
that our citizens drink the best quality water in the world.” 

– Lee, Eun-sook, Researcher at the Office of Waterworks

“I still remember the time when this park was a landfill. 
But now, it has been reborn as a land of hope that 

embodies a combination of natural ecosystem and 
renewable energy technology. The park is a true symbol 

of mutual respect between the Earth and humanity.”
 – Oh, Chi-yong, Minister

Revival of Han River by 2030 

Landfill Recovery Project 

Seoul, a Blooming Flower 

Tap Water Supply

Despite Seoul’s tremendous success in industrialization, the 

disproportionate focus on economic development destroyed its 

ecosystem to a certain extent. Today, the city is making efforts to revive 

nature’s strength to become the world’s best eco-friendly city.

01

02

03

04
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1. Natural Environment in Seoul
Ecological Status in Urban Settings
Excessive pavement can have negative impact on human life and the environment. In particular, 
impermeable pavements using artificial materials in big cities not only affect their climate but also water 
management, ecology of the soil, and flora and fauna. In Seoul, 46% of the area has less than 0~10% of 
impervious land while 48% of the land  has more than 70%.

Meanwhile, actual vegetation is an indicator of the level of ecological maturity of a city, which plays an 
essential role in the city’s ecosystem. For instance, higher actual vegetation level can ensure wildlife habitats for 
various flora and fauna. The status of actual vegetation in Seoul shows that forest accounts for the largest portion 
(26%) followed by grassland and waters (9%), arable land (5%) and garden tree planting sites (3%). Vegetations 

that are rare in the city are Manchurian alder/quercus spp (2.6ha), 
Carpinus laxiflora (1.9ha) and Ailanthus altissima Swingle (3.7ha).

Forest takes up 13% of Seoul’s land and 2% of the herbaceous 
vegetation area are dominated by naturalized species. This is because 
most of the herbaceous vegetation is home to naturalized species. 
Also, constant artificial changes to the urban area result in smaller 
herbaceous vegetation for species that grow in dry or wetlands.

Changes of Water Quality in Han River
The quality of Han River gradually improved until 1993 thanks to the 
government support. For instance, the Seoul government increased 
the number of sewage disposal plant, constructed treatment facilities 
including night soil treatment and water purifier, and monitored waste 
water discharge facilities along with Han River Development Project 
of the 1980s. The trend turned around, however, due to constant 
winter droughts since 1994 and delayed construction of environmental 
facilities including a sewage disposal plant in Han River’s upstream 
area. Also, in places such as Namyangju, Hanam and Guri which are 
adjacent to upstream of Han River, large apartment complex were 
constructed, which led to an increase in inflow of domestic sewage 
to the river.  Making matters worse, recreational facilities including 
accommodations and large restaurants near water protection area were 
built, degrading the quality of the river to a large extent. Soon, the 
quality of water hit the trough in 1997 but has since improved again. 
The city government played a crucial role in these improvements; for 
instance, it introduced the ‘Special Measures on Management of Han 
River System and Paldang Lake as Source of Water Supply’ in 1998, 
enacted the ‘Act on the Improvement of Water Quality and Support 
for Residents of the Riverhead of the Han River System’ and in 1999, 
designated Jamsil Water Source Protection area in 1995 as well as 
Water Pollutant Buffer Zone in 1999. In addition to the institutional 
support, the government conducted supervision and monitoring on 

wastewater discharge facilities.  
Yearly changes of BOD (Biochemical Oxygen Demand), a widely 

used indicator of water pollution, shows that Jamsil had 2.6mg/L 
of BOD in 1997. However, after special policy on improving water 
source took place in 1998, the figured has significantly declined to 
1.7mg/L in 2004 and 1.4mg/L in 2005. Since 2006 the indicator shows 
1.1 ~1.9mg/L (Ib) due to inflow of non point pollutant source during 
dry season, changes in precipitation and discharge flow of Paldang 
Dam. BOD in Kayang fell from 5.5mg/L in 1997 to 2.9mg/L in 2005; 
however various factors including changes in precipitation caused 
BOD to increase to 2.5~4.5mg/L (III). 

Changes in discharge flow of Paldang Dam caused by precipitation 
affect the quality of Han River to a large extent. Jamsil’s water 
pollution level compared to monthly discharge flow of the Dam 
is relatively low from July to October when the flow is high and 
relatively high from December to May during reduced discharge 
flow.

Water Supply Status
Han River is a source of water for 18 million people living in 
metropolitan area including Seoul. The quantity of water intake per 
day is 16.89 million tons on average of which 7.12million tons belong 
to Seoul and the rest 9.77 million tons go to metropolitan area. Actual 
intake per day is 7.99 million tons in total and for Seoul it is 3.29 
million tons (41.2%) and metropolitan area 4.7 million tons (58.8%). 
Paldang Lake’s actual intake is 230,000 tons per day accounting for 
7.0% of the total, while Jamsil area’s intake is 3.06 million tons a day 
(93.0%).

Seoul purified 12,500 tons of water per day in 1998 and supplied to 
125,000 people. However as of 2013, the number rose to 4.35 million 
tons and 10.38 million people, that is 34 times and 83 times increase 
respectively. There were difficulties in managing water supply due to 

The City that Revives 
Nature’s Strengths 

Jungnang Stream as Ecological Hub

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

3.9
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2.5

2.2
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1.5
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Kayang

Annual Changes in BOD (Unit : mg/L)
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lack of capacity in facilities until 1992, but with increasing number of 
facilities built since 1998, the problem has been resolved. The amount 
of water use in Seoul in 2013 was 1.1billion 64 million 635,000 tons in 
total and 3.19 million tons per day on average. 

Revenue water ratio of Seoul significantly improved from 72.0% 
in 2000 to 94.4% in 2013, an unprecedented progress in the world. 
Revenue water ratio or RWR refers to the ratio of tap water produced 
in purification plant charged to consumers. (RWR(%) = supply/
adjustment x100). For example, if 100m3 of tap water is supplied to 
consumers and 90m3 worth of tap water is charged for revenue, then 
the RWR is 90%. The increase in RWR saves budgets required to buy 
raw water, chemicals and power cost, which, in turn, contributes to 
improving financial status of water management. From 1989 to 2013, 
RWR increased by 39.2% (from 55.2% in 1989 to 94.4% in 2013), 
reducing the cost by approximately KRW 4.665 trillion (based on 
unit cost of sales). Distribution water pipe in Seoul downtown area 
is 13,791 km long. In order to improve RWR and the water quality in 
distribution process, 13,192km of the pipe was replaced from 1984 to 
2013 and the rest will be completed by 2018. Also, the quantity and 
time of distribution will be enhanced from 2.42 million tons/ 13.9 
hours to 2.48 million tons/15.0 hours by 2030.

2.  Enactment of Natural Environment 
Conservation Ordinance

Progress and Status
In December 1991, the Act on Natural Environment Conservation 
was enacted, as an effort to ensure systematic conservation and 
management can help create a pleasant environment for citizens. In 
January 1998, an amendment was made to the Natural Environment 
Conservation Act to allow for city/province ordinance. As a result 
of the change, the Natural Environment Conservation Ordinance of 
Seoul was enacted on March 20, 1999. As environment evolved, a 

need for revision rose. Consequently, some portion of the ordinance 
was revised on November 5, 2003 and June 16, 2005 and on January 
2, 2007 the entire ordinance was revised. Finally, on September 30, 
2008, some portion of the ordinance was once again revised according 
to ‘Creating Well-defined Laws’ project.

Natural Environment Conservation Ordinance of Seoul 
(September 30, 2008)
General Provision
Basic principles for natural environment conservation and usage 
should be established in order to conserve the environment for 
the public good and to maintain its sustainability. The market is 
responsible for establishing and conducting natural environment 
conservation measures suitable for area conditions such as devising 
action plan in every 10 years. Finally, the citizen should abide by 
natural environment conservation policy.

Designation and Management of Ecological and Scenery 
Conservation Area
Areas with rich biodiversity or natural scenery are designated as 
Ecological and Scenery Conservation Area of Seoul and efficiently 
managed by dividing them into core and buffer zone according to 
their ecological characteristics and terrain conditions. Based on 
observation on ecological changes, management plans suitable for area 
conditions are established and conducted. Additionally, capture and 
collection of wildlife or new constructions and changes to form and 
quality of lands are restricted and dispose of particular toxic substance 
and waste materials are prohibited.  When approving development 
projects surrounding natural parks, its affects on the scenery as well as 
conservation plans are reviewed.

Wildlife Conservation
Endangered or decreasing species will be on the list of Protected 
Wildlife Species in Seoul and protection measures will be established 

and conducted accordingly. While restricting capture and collection 
of wildlife, areas where protected species inhabits as a group will 
be designated as wildlife reserve in Seoul and relevant protection 
measures will be conducted. Any act to damage the reserve will be 
restricted and if necessary, limited access can be followed for certain 
period of time. Migratory bird protectorate will be enforced and 
managed in order to protect the area where they appear most often. 
Additionally, surveys will be conducted on habitats of wildlife that 
need to be conserved.

Management and Utilization of Natural Environment Information
To ensure efficient management of the nature, environmental 
survey is conducted in every 10 years. If necessary, detailed and 
complimentary surveys as well as observations on ecosystem changes 
will be followed to create ecosystem/environmental maps which 
are utilized in planning and developing relevant projects. The maps 
are systematically managed for rational usage of environmental 
information.

Management of Natural Capitals
Areas with high ecological and scenic value that are not parks, 
tourist complex and recreational forest will be designated as natural 
relaxation sites to be used for field trips and ecological education. 
Streams will be maintained and restored without impacting water 
utilization and flood control. Also, efforts to develop ecological cities 
will continue by restoring destroyed and disturbed ecosystems within 
the area.

3.  Designation and Management of Ecological 
and Scenery Conservation Area

Progress and Status
Through site survey on vegetation and the environment across Seoul 

from March 1999 ~ March 2001, the city of Seoul identified Biotopes 
according to their characteristics and categorized them into 5 grades 
considering their conservation value.

Based on the site survey, Seoul conducted detailed survey on areas 
with outstanding ecosystems, especially areas with grade 1 biotopes 
that contain high conservation value with forests, streams and 
wetlands.  A total of 15 sites have been selected through preliminary 
survey and expert consultation. The selected areas were studied and 
analyzed on their natural characteristics, organisms’ ability to work as 
a habitat, rarity, distance from urban areas and history. The result of 
the study provides basic direction for the city to establish criteria on 
designating Ecological and Scenery Conservation Area.

The city of Seoul has been designating areas with high conservative 
value and ecological importance that are rich in biodiversity to prevent 
them from artificial deterioration and pollution and to systematically 
conserve and manage them. As a result a total of 17 sites equivalent 
of 4,807,327m2 of land have been designated as Ecological and 
Scenery Conservation Area that include  Bamseom (1999), Dunchon-
dong(2000), Tancheon, Bangi-dong, Amsa-dong, Jingwan-dong 
(2002),Godeok-dong, Cheonggyesan Wonteogol (2004), Heoninlleung 
(2005), Namsan, Bulamsan Sahmyook University, Changdeokgung 
Huwon Garden (2006), Bongsan, .Inwangsan (2007) Seongnaecheon 
downstream,Gwanaksan, Baeksasil Valley (2009). 

Also, the icty plans to add a site to the list every other year until 
2014 and will continuously expand the list by discovering more 
ecologically valuable areas.

Management of Ecological and Scenery Conservation Area is 
conducted by both the city of Seoul and related autonomous districts. 
Seoul is in charge of setting basic principles and conditions for 
management which include establishing management plans, observing 
ecosystem changes, and restoring ecosystems and providing budget 
support. Meanwhile, autonomous districts conduct site management 
and purification such as patrol, monitor and protection of sites and 
removal of harmful wildlife.

Production Capacity and Watery Supply per Water Purification Center *As of December 31, 2013

Center Capacity(m3)
Service 

Household 
Service 

Population
Office in Charge Covered Areas

Gwangam 40
291,570 761,603 1 Office –Gangdong 

District
2 Gus and 30 dongs 
Songpa(26), Gangdong(4)7.33%

Guui 25
244,874 578,721

1 Office – East District
4 Gus, 29 Dongs
Gwangjin, Seongdong, Jungnang, Dongdaemun5.57%

Ttukdo 50
442,662 1,015,949

3 Offices – Central District, 
West District, East District

7 Gus, 72 Dongs
Jongno, Jung-gu, Yongsan, Seongbuk, Seodaemun, Mapo, 
Seongdong9.78%

Yeongdeungpo 60
662,652 1,726,914

3 Offices – West District, 
Gangseo, South District

7 Gus, 67 Dongs
Eunpyeong, Seodaemun, Mapo, Yangcheon, Guro, Gangseo, 
Geumcheon16.62%

Amsa 160

1,427,647 3,478,056 6 Offices – Central District, 
East District, Gangseo, 
South District, Gangnam, 
Gangdong

12 Gus, 141 Dongs
\Yongsan, Gwangjin, Seongdong, Guro, Dongjak, 
Yeongdeungpo, Gwanak, Geumcheon, Seocho, Gangnam, 
Songpa, Gangnam

33.48%

Gangbuk 100
1,112,946 2,826,812 4 Offices – Central District, 

West District, East District, 
North District

9 Gus, 110 Dongs Jongno, Seongbuk, Eunpyeng, Seodaemun, 
Jungnang, Dongdaemun, Gangbuk, Dobong, Nowon27.21%

Total 435
4,182,351 10,388,055

8 Offices 25 Gus, 423 Dongs
100.00% People strolling in the park
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while the community’s forest is composed of elm-like trees and bridal 
wreaths with great accessibility to citizens. Finally, buffer forest is 
built in buffer area under the riverside.

Restoring Habitat 
Currently, much of Han river’s shore is straightened by artificial 
manipulation and riversides have turned to parks, leaving little or no room 
as a habitat for various types of birds and. To restore healthy biodiversity 
in the river, Seoul’s first objective is to identify the area of the river that has 
greatest potential to be the focal point for ecological diversity. Tancheon 
stream, Jungryang stream and Yeouido setgang are under consideration 
for their great accessibility with regard to earthmoving. The second 
objective for Seoul is creating a wetland which can serve as a great habitat 
for animals and plants. Possible areas for wetland are Ichon station and 
Banpo stream where flood risk is low. The chosen stream will be home to 
willow trees, sandbank, fishway, natural revetment and waterfront. The 
two objectives, when realized, will make Han river as a habitat with 3 focal 
ecological points (547,000m2) and 2 riverside wetlands (167,000m2). 

Restoring Han River’s Ecological Network
Right now, the Han River Ecological Network is disconnected 

due to construction of riverside roads and streets. Once the 
Network is connected through Gangseo, Gwangnaru and Ichon 
(689,000m2), a meaningful network for ecology of Han river will 
be recovered.  The goal of this plan is to increase the number of 
plant communities as well as multi-layer food plants by connecting 
Gangseo (Gaehwasan~Deogyangsan) in the West, Gwangnaru 
(Acha, Yongmasan~Cheoryangsan) in the East and Ichon 
(Yongsan~Gwanaksan) in the North and South through tree-planting 
methods. 4 Buffer green belts linked with ecological bases will be 
created and in the long term, these green belts will be associated with 
massive-scale development project of nearby cities in Han River in 
order to secure urban green belts in the riverside of Han River. 

Creating Clean Water for Fish and People
Concrete revetment of Han River will be reformed to create fish way 
and to ensure water quality high enough for people to swim in the water.

Improving Water Quality and Securing Aquatic Plants
Drops refer to small-sized beams installed in the middle of waterway 
as a tool to control its slope and to stabilize water flow. In fact, single-
structure drops made of concretes are located in the stream confluence 

Han River Renaissance Project, or the revival project for Han river aims 

to gradually revive the degraded ecology of Han river. It also seeks to 

provide a guideline for an efficient use and systematic management 

for the river. Designed to make the river full of life where nature and 

humans can coexist, the project was initiated after a 2-year (from 

2012-2013) consultation process involving citizens, experts and other 

stakeholders. 

Making Han River Replete with Life 
Unfortunately, indiscriminate development and overuse of Han river 
pushed the self-restoration ability of the river to its limit. Committed 
to recovering the river, citizens of Seoul and the city officials got 

together to plant trees and create an attractive habitat for many flora 
and fauna. Finally, the efforts paid back and those plants and animals 
that had once left Seoul came back. In addition, Han river is reborn a 
warm place for all citizens to come and rest. 

Creating Three Types of Han River Forests
The city of Seoul plans to create Han River Forest, a dense forest that 
is 5 times bigger than Yeouido Park (1.047㎡) by 2030, by planting 
trees around Han River. So far, companies, civic groups and citizens 
have participated in planting trees around the area. The Forest will 
be composed of 3 different sections: ecological forest, community’s 
forest and buffer forest. The ecological forest is designed to restore 
the ecosystem of Korean Willows and reeds near the water’s edge 
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where streams and Han River’s main streams meet. Unfortunately, 
the drops have caused water degradation and blocked the movement 
of aquatic plants. To address the problem, these single structures in 5 
different confluences are planned to be replaced to stair forms.  In the 
short term, Tancheon drops will be replaced, and in the mid and long 
term, other streams including Hongje, Banpo, Seongnae and Godeok 
will go through the reconstruction.  The plan aims to improve the 
water quality and secure free movement of fish by recovering the flow 
of Han River.

Restoring Natural Waterfronts
Currently, waterfront structures are concrete-based, but soon they will 
be replaced with ‘natural waterfronts’ that is similar to riversides or 
with ‘natural-type waterfronts’ that is a scour area effective in flood 
control. Natural waterfronts are built by planting reeds, amur silver 
grasses and Korean willows after eliminating concrete retaining walls. 
It then goes through sedimentation, thereby creating waterfronts. The 
plan will be implemented only after a careful assessment of the impact 
on the environment and ecosystem. Ichon~ Dongjak Bridge, Jamsil 
Railway Bridge ~ Gwangin Bridge whose total distance is 9.8km with 
slow velocity are being considered for the construction sites.  Stream 
experts will provide counseling and studies on scour area where earths 
and sands are carved out due to rapid velocity in order to change them 

into natural type waterfronts.  6 areas including Banpo and Yanghwa 
will have these new waterfronts worth 12.6km. The methods of 
eliminating concretes for natural type waterfronts are similar to that of 
natural waterfronts; however scour countermeasures as well as rocks 
are added in order to ensure flood control.

Providing Clean Water to Swim
In order to make the quality of Han river clean enough for people to 
swim, 199,000 m2 worth paving materials of parking lots and gyms 
will be replaced from impermeable to permeable materials. Also, 
153 new green belts and 800 natural purification facilities will be 
established to block non-point pollutant resources and to improve 
water circulation.

Meanwhile, if gravels or plant purification system are placed at the 
bottom of slope bank, they can significantly contribute to blocking 
pollutant materials.

Expanding Participation Opportunities for Citizens to 
Improve the Environment of Han River
As part of an awareness campaign, Seoul will provide a variety 
of hands-on programs for citizens. At the same time, Seoul will 
divide the river into parts—area for the community and the area for 
environment conservation—and apply a differentiated management 

Conservation, Restoration and User Area

Category Covered area Management Measures Detailed Management

Conservation area •  Ecological and Scenery Conservation Area (Amsa, 
Godeak, Bamseom) • Wildlife Sanctuary (Nanji)

•  Ecological (Wetland) Parks (Gangseo, Nanji, 
Yeouido Saetgang, Godeok, Amsa)

• Become stabilized area after restoration

• Maintainence, Management •  Controlled Access (Ecological and Scenery Conservation 
Area)

• Limited Access (Wildlife Sanctuary)
• Introduce Naure Rest System(biennial)
• Limited access of Resarchers and management personnel

• Quarterly monitoring on biota • Monitoring on flora and fauna

Restoration Area •  Natural Strength Restoration Area- Ecosystem 
Restoration Area- Hangang Forest –Ecological Base 
etc.

• Buffer area around conservation area

• Maintainence, Management • Control access until being stabilized after restoration
• Separately manage ecosystem – Buffer area and User area
• Compy with use principles

• Vegetation management • Manage invasive alien species
• Manage suppressed vine plants 

User Area • Citizens using area • Maintainence, Management •  Direct maintenance /management – cleaning and 
facilities management

• Manage users activities • Compy with use principles

approach to each part.  

Providing Opportunities to Learn and Experience Han River’s 
History and Culture
Seoul is excited to create a more interesting and novel opportunity for 
citizens to utilize Han river. For instance, Seoul is planning a program 
that enlists participation of citizens by storytelling. Those participating 
in the program will learn about some fascinating stories behind Han 
river’s history while view the amazing view from the river. A total 
of 1,250 of such programs will be provided in 8 different places to 
accommodate as many participants as possible. 

Given that physically restoring the original landscape Han River 
is difficult, Seoul plans to utilize historical and cultural assets of the 
river, build outlook points as well as various theme based hands-on 
programs. The hands-on programs will focus on Han River Railway 
Bridge, Nodeulseom and Seonyudo Island while outlook points will 
be established in Jeoldusan, Hyosajung, Yongbongjung, Eungbong, 
Namsan and Achasan.

Taking Three-Thronged Approach
Seoul plans to take a three-thronged approach to the use of Han river. 
To this end, Han river will be divided into conservation, restoration 
and user areas, and management policies will vary accordingly. For the 

conservation area, there will be access control and parts of the area will be 
required to be left in its natural condition without any human interference 
as a way to ensure that the ecosystem is not damaged. The second type, 
restoration area will have buffer zones, and access control will be applied 
until the area becomes stabilized. In the user area, access will be allowed 
but Seoul will make sure that no damage to the ecosystem is made. Along 
with this plan, the city will enhance participation of citizens by developing 
and operating eco-friendly programs.

Citizen Empowerment 
When it comes to management of the river, the city government plans 
to empower citizens and civic groups, instead of giving all authority 
to some administrative agencies. Its goal is to engage and empower 
as many as 600,000 citizens by creating the Han River Water 
Council. Additionally, the Han River governance system will be 
established which encourages citizen participation in each stage of the 
decision making process. In the long the term, Seoul plans to create 
a greater Han river water council which is a network of all smaller, 
stream-based councils. The encompassing council should enhance 
cooperation and collaboration of all stakeholders. Additionally, Seoul 
is committed to create more voluntary activities and training programs 
as a way to nurture competent citizen leaders who can bring a better 
future to Han River Park. 
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Considered Items for Nanjdo Stabilization Construction

Category Considered Items

Leachate Treatment • Cement Bentonite Slurry Wall Install Cement Bentonite Slurry Wall and Impervious Wall using Steel Sheet Pile around the landfill area
– Include 1m of weathered rock and 0.5 of soft rock with total depth resulting in 6,235m
• Construct interception and treatment facilities for slope leakage and leachate
– Separately design slope water collection, intercepting, transportation and treatment facilities
•  Capacity of leachate double treament facilities is 1,860 tons a day and upon completion of treatment it goes through combined treatment after 

being sent to underground water treatment facilities.

Cover Soil at the Top • For smooth rain water drainage, resting slope is maintained at around 4%
•  For cover soil, secure 1.4m composed of 30m of top layer, 30cm of vegetation layer, 30cm of drainage layer, 1.5mm of blocking layer HDPE Shet and 

50cm of bearing layer

Gas Treatment • Construct a system for capturing and disposing land fill gas that are produced during waste decompositon
• Design should include gas collection facilities of 106 extraction wells, 13,250m of HDPE pipeline, blower, incineration facilities and reuse facilities

Slope Stability • For slope stability, install 9m of horizontal drain plate in order to secure safety against slope destruction and to minimize rain penetration

Nanjido is a name of an island on a branch of Han River that was the 

city’s official dump site. Rapid urbanization and growth led the once-

beautiful island to resemble a huge mountain of garbage. Seoul, 

however, succeeded in transforming this landfill site to an eco-friendly 

park, a space for nature and human to exist harmoniously together. 

Beautiful Nanjido, Before Becoming Land of Death 
The Korean word Nanjido means an island of abundant orchids and 
gromwells. This low-lying island located on Han river was once a 
beautiful island known for its array of seasonal flowers, cabbage, 
radish, cantaloupes and peanuts which were widely cultivated. It was 

also a habitat for a wide range of birds that flock to the area for aquatic 
animals found abundant in the clean water. 

Nanjido under Development Projects 
On January 7, 1999, the Seoul Metropolitan Government commenced 
the Nanji Bank Revetment Works Project remapping the areas 
surrounding the river. A bridge and paved road connecting Nanjido 
and Han River was additionally constructed after the project was 
completed. Conveniently l0cated close to highway, the island was 
later chosen as the site to host an 18.6km Grand Canal connecting 
Incheon and Nanjido in 1970. Eyes were fixed on Nanjido and its 
future development as a multipurpose dam along with many other 
construction works were slated for this place. 

Mountain of Garbage 
Rapid urbanization and economic growth in Seoul inevitably 
increased waste volume from household and industrial sites. However, 
due to lack of official waste disposal sites, municipal solid waste has 
generally been disposed of at open landfill sites, such as residential 
area and low marsh. The city government scrambled to find a large-
scale landfill that would accommodate the ever increasing trash. 
Nanjido was chosen as Seoul’s official dump site in 1978 for its easy 
accessibility and distance from the downtown Seoul. Since this point, 

the once beautiful island with promising outlook slowly turned to land 
of death. From March 1978, trash began to be filled here, and in 1988 
28,877 tons of garbage was gushed out to the landfill site every day. 
It wasn’t until November 26, 1992 when a metropolitan landfill was 
established to accommodate all trash generated from Seoul, Incheon 
and Gyeonggi Province that the gushing finally stopped. 

Transformation into Ecological Park 
Piled up with garbage without any hygiene measure, Nanjido 
became a dangerous eyesore that oozed malodor, harmful gases 
such as methane as well as effluents. Nanjido destroyed air and 
water quality of Han river and he surrounding ecosystem. Seoul 
began channeling all-out efforts to transform the trash heap into a 
large green space, replete with parks, sculpture, trails, and dazzling 
views of Seoul. 

Nanjido Recovery Project: Land Stabilization Process
The Seoul government began to rethink their plans for Nanjido, and 
after thorough planning from 1991 to 1996, a major Landfill Recovery 
Project took off. Seoul focuses on the land stabilization first, and the 
goals of this major initiative have been to restore the ecosystems of 
the once-beautiful island of Nanjido. This project focused on four 
areas of development: Top soil leveling and Soil-Recovery, Leachate 
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Treatment, Extraction and Recycling of Landfill Gas, and Slope 
Stabilization. 

Turning the Landfill into Park 
Along with the land stabilization process, Seoul also began shaping 
this land into a park. Nanjido’s location makes it a perfect place as a 
gateway to the global stage and to North Korea when the two Koreas 
are united. 

In fact, Sangam-dong where the landfill is located was chosen as 
the construction site for the 2002 World Cup stadium. The decision 
brought about the need for the area’s transformation into an eco-park. 
Goals of the project were clear; Seoul was to show the world that a land 
of death, symbolic of ill effects of urbanization and industrialization 
could be reborn as an ecological space. 

To give form to the grand plan, Seoul began taking in valuable 
inputs from all stakeholders; it held an international symposium in 
December 1999, launched a committee for the world cup park plan in 
March 2000, and held workshops 4 times from March to April 2000. 
The voices all called out for a sustainable development and coexistence 

between nature and human beings. Based on the plan, design for 
the World Cup Par began in 2000 and the construction was finally 
completed in May 2002. The grand World Cup Park had 5 smaller 
parks within the site, namely Nanjicheon Park, Noeul Park, Haneul 
Park, Pyonghwa Park, and Nanji Han River Park. 

Internationally Recognized Landfill Recovery Project
Turning Landfill Gas to Energy
Methane was one of the major gases generated from the Nanjido landfill. 
The city of Seoul installed 106 methane gas extraction wells at the 
interval of 120m throughout the former Nanjido landfill site. The gases 
are then channeled into wells using fan, which are then used to provide 
heating for 3 public sites including World Cup Stadium, 40 office 
buildings, and 16,335 households in the surrounding residential areas. 

From 2002 to 2014, energy generated from the gases provided 
to 43,851,787m3 which is equivalent to KRW 8,770,712,570 in total 
(73,089,000 KRW annually) in monetary terms. Of course this is an 
astonishing financial benefit. What is more significant, however, is the 
environmental benefits of the project. 

Ecosystem in Recovery 
After opening the 2002 World Cup Park to the public, Seoul 
conducted a systematic analysis on the ecological changes of the 
area. To get data, Seoul conducted a yearly monitoring on the 
progress in terms of ecological recovery and park status. Several 
years of monitoring found that the number of species (both plant 
and animal) jumped from a mere 438 kinds in 2000 to 1,092 in 
2013. The figures suggest that the pollutants have diminished in the 
park and that Nanjido is no longer a land of death. The clean air and 
refreshing waters of the Hangang River, the flowers and trees living 
in harmony with the animals, represent nothing short of a spectacular 
environmental renewal. 

World Cup Park, a New Landmark of Seoul 
Today, the World Cup Park attracts 10 million visitors annually. The 

Park offers a wide range of special programs, performances and 
festivals such as the famous silver grass festival at Haneul Park located 
within the World Cup Park. It also serves as a popular destination for 
camping and fun golfing outings. 

Seoul’s Efforts Recognized Worldwide 
The Nanjido rebirth project is highly regarded in the international 
community. Around 3,000 officials from the world wishing to 
benchmark Seoul’s exemplary case visit the World Cup Park every 
year to learn about Seoul’s experience and insight. In fact, Seoul 
garnered the Special Award from United Nations Human Settlements 
Program (UN-HABITAT) for its landfill recovery project. The award 
is one of the most prestigious awards given to acknowledge initiatives 
which have made outstanding contributions towards developing and 
improving human settlement and the quality of urban life. 

Case Study

Seoul Silver Grass Festival 
Every autumn, a magnificent sight with waves of silver 
grass, or Eulalia, in the World Cup Park built on Nanjido 
signifies the changing season. 
Held annually since 2002, the Silver Grass Festival 
attracts an average of 600,000 visitors who flock to the 
park to be immersed in the beauty of the most well-
known autumn festival in the nation. Visitors can also 
enjoy various activities, programs, UCC contest and 
cultural performances. 

Swamp created in the World Cup Park

 Increase in Species of Plants and Animals in Nanjido (Major Classification)

2000 2013

271 Plants

582 Plants

2000 2013

33 Wild Birds

50 Wild Birds

2000 2013

114 
Terrestrial Insects

205 
Terrestrial 

Insects

1995. 4.~1996. 9. Outsourcing of Nanjido Final Design

1999. 10. Scholars’ Participation 
 in the World Cup Park Master Plan 

1999. 12.   International Symposium hosted 
 for Eco-friendly Plans of Nanjido

2002. 2. From ‘Millennium Park’ to ‘World Cup Park’ 
2002. 5. Name for the Park selected. World Cup Park 
Opened

2000. 1.~2000. 6. Outsourcing of Pyonghwa Park Basic Deisgn
2000. 3. World Cup Park Master Plan Committee Launched

1993 1994 1995 1996 1997 1998 1999 2001 2002

1993. 11.~1994. 12. Outsourcing of Nanjido Basic Design 1996. 12. Nanjido Stabilization Construction Began

1999. 6.  ‘New Seoul, Han River’ 
Project Plan Announced

- World Cup Park (then Millennium Park) included 1999. 12.~2000. 8. Outsourcing of Haneul Park Basic and Final Design
1999. 12.~2000. 9. Outsourcing of Nanji Hangang Park Basic and Final Design
2000. 6.~10. Outsourcing of Pyonghwa Park Final Design

2000. 11.~2002. 4. Nanjicheon Park Construction
2000. 12.~2002. 6. Haneul Park Construction
2000. 12.~2002. 5. Pyonghwa Park Construction

2000

Progress of World Cup Park Construction
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Alleys •�22 landscaping experts contributed to improving the landscape of 22 alleys worth 
11,885㎡ and 3,418m distance in 2013

Neighborhoods •   After receiving requests from communities, social welfare centers etc., a 
total of 369 neighborhoods received tree-planting materials including trees, 
flowering plants and composts.

•   Among them, 5 neighborhoods were selected and 767citizens in the area 
participated in 24 classes held by landscaping experts they helped improve 
5 areas worth 888㎡.

Apartments •  Vegetable gardens and healing gardens were created in low-income family 
residential districts.

• Vegetable gardens and trails were built in 30 apartment complexes in Seoul

Shopping 
Districts

•   Local business owners, BMW Korea and Starbucks participated in the 
movement by planting trees and flowers in front of the building

 • Increased customers and sales by building flower roads

Schools •    Students created green spaces in the school by planting flowers and trees in 
rooftops, walls and gardens.

 •   Reduced heating and air-conditioning costs and students’ respiratory diseases

Roadsides •   Jobs were created by assigning low-income senior citizens to clean roadside 
trees and green strip areas.

•   Provided an opportunity for students to protect the environment by letting 
schools to adopt street trees and green strips near the area.

all year around in order to overcome difficulties faced with public-led 
campaigns due to lack of budgets and personnel.

Citizen Engagement in Tree-Planting Project
Citizens-led Tree-Planting System
The city of Seoul adopted a multi-faceted and multi-layered 
approach to foster more active and voluntary participation in the 
tree-planting movement. As part of the effort, autonomous districts 
established plans for the campaign, recruited participants built 
administrative support system. Seoul, on the other hand, provided 
advertisement support, evaluated autonomous districts on their 
progress, and held contests to disseminate excellent examples.

Tree-Planting Efforts in Daily Lives
Seoul also gave its citizens the information on how to green the area 
without having to make too much effort. include placing a small 
flower pot in front of homes, stores, villages, schools and workplaces 
or taking care of trees and parks in nearby streets. It also expanded the 
movement by encouraging citizens to play a web or smartphone-based 
tree-raising game called ‘Tree Planet’ and invited them to attend tree-
planting ceremony in real life.

Selecting Districts for Concentrated Support
The city of Seoul selected following 6 key areas including alleys, 
neighborhoods, apartments, shopping districts, schools and roadsides 
and supported and helped citizens to plant trees and flowers.

Flower and Tree Planting Project with Participation of Citizens 
The project encourages community members to plant trees and 
flowers in their concrete alleys in order to create green space full of 
life where neighbors can meet and communicate with each other.

Flower and Tree Planting Support Project in Unused Land The 
project encourages citizens to plant trees and flowers in unused lands.

Flower and Tree Planting Support Project in Apartments The 

project supports vendors/groups and apartment houses to plant trees 
and flowers in and out of apartments including porches.

Flower and Tree Planting Support Project in Shopping Districts 
The project supports vendors/groups who plant trees and flowers in 
and around buildings including stores which in turn can contribute 
to improving urban street scenes where tour routes and floating 
population are concentrated.

Flower and Tree Planting Support Project in Schools The project 

Key Achievements by Areas

‘Seoul, a Blooming Flower’ is a citizen-led campaign to create more 

green space in the city. Seoul promotes the green movement by 

providing institutional as well as encouraging communities to 

actively participate in the campaign. 

The Grey, Concrete  City
Lack of Forest
Although 40% of Seoul’s land is composed of open green space, 70% 
of it located on the outskirts of Seoul, making it difficult for citizens in 
the urban centers to access. 

At the same time, most of green campaign were led by the public 
sector and there was little public awareness or interest in greening 
or planting the city. Lack of institutional base also worsened the 
problem. On top of it, massive-scale development plans reduced 

green belts in the city and its ecosystem was severely damaged as a 
result of road constructions. In 1979, Seoul’s farmland and forests 
made up 54.3% of Seoul’s farmland and forests made up 54.3% 
of Seoul’s total land, each taking 14.4% and 39.9% respectively. 
However, by 1996, the share of farmland/forests dropped to 31.2%, 
each taking up 5.9% and 25.3%. The figures further dropped to 3.5% 
and 24.9% by 2010. 

War on Concretes
In March 2013, Seoul announced its ambition to conduct a campaign 
called ‘Seoul, a Blooming Flower’ throughout the year. The campaign 
is led by citizens with a goal of replacing the city’s concretes with 
beautiful flowers and trees. It is similar to ‘Britain in Bloom’ and 
‘Greenest Block in Brooklyn Contest’ campaigns and aims to expand 
a culture of voluntary participation of citizens not just in spring but 

Tree- Planting Movement Details by Participants 

Individuals and 
Communities

   Plant trees and flowers or create vegetable gardens in unused 
spaces in and out of schools

   Plant trees and flowers and put flower pots in and out of 
apartments, residential area and alleys etc.

Small Business 
Owners

   Merchant Associations and Cooperatives provide flower pots 
to put them in front of stores and illegal waste disposal areas

Enterprises/ 
Groups

   Plant trees and flowers around company building (linked to 
Public Open Space Restoration Project)

   Actively participate in company CSR

Civic Groups/ 
Social 

Enterprise

    Develop and manage various programs and green –related 
items

   Develop and distribute tree-planting materials that are easy to use
   Actively discover various green cultural projects for CSR

Seoul/ 
Autonomous 

Districts

    Actively support citizen-led green activities (technology, 
information, materials and budgets)

   Conduct concentrated management of selected areas by items
    Discover outstanding examples through contests and 
participation and provide reward accordingly03

Citizens-led Green Campaign

Seoul, a Blooming Flower 

Area of Parks within a Life Zone in Major Cities Changes in the Ratio of Farmlands and Forests in Seoul

Seoul 5m2Tokyo 5m2 Paris 5m2

New York 23.2m2

1979
54.3%

2010
28.9%

Farmlands

Forests

1996
31.2%

London 5m2
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was conducted in 213 schools to promote schools to plant trees and 
flowers in and out of the building.

Roadside Green Strip Project The city started the project of planting 
trees and flowers between street trees in order to create green strips in 
roadsides.  Trees were also planted in subway station exits and vents. 
In particular, by conducting Adopt a Tree campaign, Seoul supported 
citizens who are interested in tree-planting activities to adopt and take 
care of a tree for certain period of time.

Citizens Building Green Belts
Taking Care of Plants in Parks
Seoul recognized that voluntary and steady efforts were need 
to overcome its limited budget and personnel allocated for park 
management. The city government also realized that citizen 
engagement was necessary in areas where the government support 
often fails to reach.  As a result, demonstration project began in 2012 
where 265 citizens in 2 civic groups adopted and grew 4,478 trees. 
After receiving  positive feedback from citizens of Seoul, the  project 
was officially launched in 2013. So far, 10,348 people in 206 groups 
participated in taking care of 7,800 street trees and 371,000 trees in 
164 parks.

Creating a Forest Through Online Game
Seoul partnered with Tree Planet, a social enterprise, to plant trees 
for users in real world who have virtually raised baby trees on the 
game ‘Tree Planet’. 50,000 people in total have played the game for 
a year and approximately 150,000 trees were planted in Ningxia, 
China, Bangkok, Thailand and Seoul among others. Anyone can 
contribute to planting trees in real world after playing the game for 
3~7 days and can get information on how their trees are used to 
create forests.

Building Star Forests With Cooperation of Private and Public
Celebrities’ fan clubs also established forests that are named after their 
stars. If a club applies for star forest to Tree Planet after voluntarily 
raising a fund, the venture consults with Seoul and NGO to plant 
trees. The completed star forests are managed by fans and celebrities 
together. In 2013, 6,648 trees worth 4,270m2 were planted and this has 
become a successful example of turning gifts to celebrities into a great 
social cause. 

Nurturing Landscaping Leaders Through Academy
LWI with support from Seoul, hosted Landscaping Academy for 
Citizens to foster people’s understanding on gardening culture and 
improve their awareness on tree-planting. In 2013 2 academies were 
held and a total of 422 citizens in their 20’s to 70’s attended.  309 
of them became active landscaping leaders after completing their 
course. 

Voluntary Open Gardening
Seoul & You Networking of Creative (SYNC) is a group of people 
engaged in commercials such as commercial film directors and 
copywriters gathered to contribute to development of Seoul. The 
group proposed to host open gardening event which is opposite 
of guerilla gardening that promotes creating gardens without 
land owner’s approval. The Open Gardening with coordination 
of Seoul and citizens was held as a result and the city supported 
the event by providing tree-planting materials produced in tree 

nurseries.

Seoul’s Events Encouraging Citizens’ Participation
‘Seoul, a Blooming Flower’ Performance
The city held a performance in which citizens take part in writing the 
name of the campaign in a huge letters (7m×10m) in the grass-filled 
Seoul Plaza. The letters ‘Seoul’ and ‘Flower’ were filled with pansies 
and the rest were filled by Flash Mob. A total of 600 citizens who 
applied via SNS and on-site made the letters together. 

Introduction of Tree-Planting Month Instead of Tree-Planting 
Day
A one-off  tree-planting event held every April 4 was extended to tree-
planting month which lasts from March 20 to April 20. With the goal 
of planting at least 1 lettuce and a spring flower at home, Seoul held 
various events to garner greater public interest. As a result, 240,000 
trees and 470,000 flowers were planted through 100,000 citizens’ 
voluntary participation.

Spring Flower and Tree Market
In every tree-planting month in Seoul Plaza, a symbolic place of the 
city, a market for spring flower and tree is  held for 6 days from April 
1 to April 6 in order to encourage citizens to participate in the tree-
planting campaign. The green service, which connects producers 
and consumers directly instead of having middlemen, allows citizens 
to buy trees, flowers and seedlings at a cheaper price than usual. 
Additionally, the city prepared various events such as flower planting 
event and gardening expert counseling. Such events attracted 12,000 
on a daily basis, or a total of 70,000 people in cumulative terms. 

Campaign Partnered With Starbucks
As part of ‘Seoul, a Blooming Flower’ campaign, the city partnered 
with Starbucks Korea. The partnership would allow the first 1,000 
people who would bring 10 used, disposable cups to Seoul Plaza 
to change the cups with flowers pots and tumblers. Also 2m tall 
flower tower made of disposable cups filled with culture soil mixed 
with coffee ground was set up. 1,500 flower pots and culture soil 
were given to citizens for free. The campaign was intended to send 
the message t by limiting the use of disposable cups we can protect 
flowers and trees ultimately saving the environment.

Family Pot Making Contest
On May 12, 2013 ‘Family Pot Making Contest’ was held in 
Seoul Plaza with 1,000 citizens and 200 teams participating. 
The event was conducted by Seoul Green Trust, Korean Society 
for Horticulture Science, Seoul University’s Department of 
Environmental Horticulture with sponsorship from Woori bank. 
Various programs including hands-on experience program, 
exhibitions and performances were provided as a way to engage 
citizens in gardening with their families. Instead of showcasing 
an artificiality managed, flawless gardens, the event focuses on 
giving families a chance to have a real experience in selecting and 
garden flowers as they wish. Also, 24 teams of citizen gardeners 
received prize during the event.

Flower Roads in Downtown Area
Flower roads were created in roadsides, near abandoned railroads 
and ground subway sections. Also, flower beds were made along 
Han River and streams in order to create attractions for Seoul 

citizens.

Korea Bonsai Exhibition
From November 18, 2013 to November 21, with Korea Forest Service 
and Korean Bonsai Growers Cooperative, Seoul held the 24th Korea 
Bonsai Exhibition on the 1st floor of Seoul Citizens Hall. The goal was 
to increase the number of bonsai growers and provide an opportunity 
for citizens to understand and learn about bonsai. A total of 80 
exhibitions of 67different species including pine trees, Japanese black 
pines were exhibited in addition to 160 Korean flowers. The event 
successfully displayed the beauty of Korea’s tasteful and antique trees.

Green Culture Settling in Seoul
More than 3million trees and 1million flowers
Instead of holding a one-off tree planting event, the city of Seoul 
designated the period from March 20 to April 30 a Flower Tree 
Planting Month. Various events including Seoul Plaza performance, 
tree sharing events and ‘Spring flower and tree market’ were provided 
during the month, and as a result of citizens-led landscaping project, 
3.42million trees and 10.83million flowers were planted in every 

corner of Seoul.

More than 300,000 Citizens Participating in Campaigns
337,400 people joined a community that planted 8,500 trees and 
flowers within Seoul area which means that green belts have become 
places for communities for sharing their thoughts and happiness 
together. As a result, Seoul has evolved to become a healthy 
place for neighbors where it is full of communications and green 
communities.

Green Spaces Created by Citizens
As a result of Seoul’s support, such as providing tree-planting 
materials to 754 sites in 6 different places including empty lands, 
business districts, schools, apartments, roadways and green strips 
in addition to funding, Seoul citizens were able to expand healthy 
green spaces by participating in the entire process from planning, 
execution to management. Especially, transition of alleys from 
dark and dismal to abundant wall paintings, f lowers and trees 
received many positive feedbacks thanks to experts and citizens’ 
efforts. 

‘Seoul, a Blooming Flower’ performance in Seoul Plaza
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and upgrading already existing purification facilities as well as 
constructing additional ones from 1961 to 1979. Seoul also laid out a 
10-year plan (1972~1981) to build and expand production facilities. 
All resources and efforts were geared toward meeting the explosive 
growth in water demand. 

1980~1988, Stability in Water Supply 
By 1980s more than 90% of residents were supplied with Seoul’s 
tap water, and the daily water supply per person reached 400ℓ. As 
was supply itself became quite stable, Seoul focused on building 
pressuring stations or booster pump stations to reach the population 
residing in higher altitude as well as upgrading old pipes to reduce 
leakages. 

The water quality control was facilitated by a computer system 
which made an automatic, remote control possible. Seoul then began 
channeling its resources and efforts to quality. Accordingly, Seoul 
established the Water Technology Institute and strengthened water 
quality standards to deliver high quality tap water to as many people 
as possible. 

1989~Present, Seoul’s Tap Water Reborn as ‘Arisu’
Seoul’s tap water is now known as Arisu. Quality of Arisu is 
maintained through testings for 163 substances as recommended 
by WHO. All information, from water intake to supply, is disclosed 

to the public, ensuring public confidence in safety and cleanliness 
of the water that they are drinking. Having achieved stability in 
production, Seoul has pushed itself a step further to ensure good 
taste of the water. To this end, Seoul is working on adopting an 
advanced water purification system in all of its purification centers 
by 2015. 

Clean Water for Everyone in Seoul 
Seoul’s purification capacity and service population jumped to an 
astonishing level: from 1908 to 2013, purification capacity jumped 348 
times from 12,500 tons to 4.35 million tons, and its service population 
jumped by 83 times, from 125,000 to 10.39 million people per day. In 
fact, the total amount of water used in 2013 was 1,164,636,000 tons in 
cumulative terms or 3,191,000 tons on a daily average. The astonishing 
progress was made possible by continuous efforts in upgrading and 
building new water facilities, which helped resolve water shortage and 
ensure supply stability from 1998. 

Having achieved production stability, the Office of Waterworks 
at Seoul Metropolitan Government has shifted its focus on quality 
of water. To this end, Seoul has begun to adopt an environmental-
friendly, advanced purification system using the ozone and GCA 
(Granular activated carbon). The system was first introduced to 
Yeongdeungpo Arisu Center in 2010 and is expected to be adopted in 
all purification centers in Seoul by 2015. 

04

Safe and Tasty Tap Water for Seoulites 

Tap Water Supply

The word ‘Arisu’ is the current name of Seoul’s tap water bran, but 

it used to be the name for Han River that flows through the heart of 

Seoul. In fact, the word is a combination of an old Korean word ‘Ari’ 

that means big, and ‘Su’ which means water. Having had more than 

100 years of managing tap water policies and evolving throughout the 

time, Seoul’s water supply policy today is recognized as one of the best 

in the world. 

A Century of Experience in Urban Water Supply 
1908~1944, The First Urban Water Supply System 
Though Seoul was the first city in Korea to adopt a modern 
urban water supply system, the Korean War halted its continuous 
development. Therefore, it was not until after 1960s that the tap water 
technology truly took off in full swing. The foremost priority in water 
policies for Seoul was hygiene at the time. Water-borne diseases such 
as cholera, typhoid was rampant among those who used untreated, 
unhygienic water from wells and spring water, costing the lives of 
many citizens. The dire situation called for a water supply that is 
stable and hygiene. The first modern water purification plant was built 
in 1908, and water began to flow through the pipes of the system to 
Seoulites every day. The modern system, however, would inevitably 
displace many water peddlers whose livelihood relied on selling 
buckets of drinking water to each household. The then operating 

agency Korea Works Company hired the peddlers to minimize the 
damage of confusion in the transition to a modern water supply 
system. 

1945~1960, Recovery of Purification Centers after Korean War 
The 3-year Korean War that broke out in 1950 destroyed most of 
Seoul’s water supply facilities, including 30~90% of purification 
stations. Despite the odds, officials did their best to continue operating 
water supply even during the wartime. A special law was passed that 
allowed funding for waterworks recovery projects, and timely foreign 
assistance also played an important role. From 1954 for the following 
5 years, thanks to the assistance of the central government and the 
UN, repair and maintenance projects could take place. Water facility 
expansion took off in earnest with Guui purification station plant 2 in 
1956 which was constructed without relying on any foreign technical 
assistance. Since then, expansion and repair works continued, 
resulting in a 3-fold increase in water service per capita from 59ℓ in 
1945 to 163ℓ in 1960. 

1961~1979, Water Facility Expansion 
A rapid economic growth of the nation in the 1960s drove 
industrialization, urbanization, and a surge in Seoul’s population, 
which in turn inevitably caused an explosive demand for water in 
the city. To address water shortage, Seoul responded by expanding 

Status of Seoul Waterworks (unit : won)

Category 2001 2002 2003 2004 2005 2006 2007 2008 2012

Production cost per m3 542.12 534.12 481.43 513.22 529.41 537.16 554.23 560.27 630.7

Unit cost of sales per m3 489.62 505.97 507.01 510.61 514.49 515.93 517.47 517.01 561.27

Increase rate 14.90% freeze 9.60%

Charge 90.30% 94.70% 105.30% 99.50% 97.20% 96.00% 93.40% 92.30% 88.99%

Year 2013
10.39 million ppl 

Service Population  

Year 1908
125,000 ppl

83 times increase

Daily Water Supply 

Year 1908
12,500 tons

Year 2013
4.35 million tons

348 times increase

Waterworks Timeline

1903   C.H.Colbran and H.R. Bostwick were given 
patent management of waterworks

1908   Established Ttukdo Purification Center
1922  Kyungsung Municipal Government began 

operating waterworks after taking over 
management rights

1941 Established Guui Purification Center

1961. 5   Established 5 water supply offices (Sinchon, Miari, South, 
North and Central Districts)

1962 ~1967   Expanded and established more facilities including 
Ttukdo, Noryangjin and Guui Purification Centers

1971  Established Yeongdeuongpo Purification Center 
1972   Established civil service departments in each water supply 

office
1978~1979   Started water supply to Seonyu, Paldang (Gwnagam) and 

Sinwol Water Purification Centers
1986 Established Amsa Purification Centers

1989  Launched Waterworks Authority
1990   Established mobile waterworks volunteers 

and exclusive line for complaints
1996. 1   Conducted the 1st phase of Advanced 

Water Treatment Research
1998    Constructed Gangbuk Purification Center. 

Conducted comprehensive water quality 
examinations for each purification center

1999. 2   Conducted the 2nd phase of Advanced 
Water Treatment Research

2000 Enacted Customer Service Charter
2001  Opened Waterworks Authority Webpage, commissioned meter reading to 

private sector and launched the production of Arisu bottled water 
2003  Designated The Office of Waterworks the nation certified virus test center
2004   Registered Arisu trademark, started research in membrane filtration system 

and designated The Office of Waterworks nation 1st certified protozoan test 
center

2006  Established one-stop, tap-water customer service and operated domestic 
water pipes counseling team

2007  Implemented 5 year vision to achieve 95% water flow rate. Distributed all-
household tap-water quality report and began the auto-measurement of 
water quality

2008 Online disclosure of data in real time

Beginning of Seoul Waterworks and 
Overcoming Difficulties(1909~1960)

Expansion of Tap Water Facilities(1961~1988)
Launch of the Seoul Waterworks Authority and 
Maintained Stable Supply of Water(1989~1999)

Management Improvement and High Quality of Arisu (2000~today)
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Best Water Production Facilities 
Around-the-clock Water Quality Monitoring 
Since Seoul utilizes surface water of Han River as its source water, it 
is paramount that Seoul works closely with the municipalities near the 
river to most effectively protect its source water from contamination. 
To this end, Seoul is operating a Han River Watch Group who guards 
against illegal waste dumping and indiscriminate development in 
the area. Seoul’s effort is complemented the central government, 
manifested by the fund created by the Ministry of Environment. 
Created in 1999, the Han River source water management fund (KRW 
3.9804 trillion as of 2011) is used to monitor and improve water quality 
as well as to support community activities.  

Seoul is constantly monitoring and guarding its source water 
from contamination. For instance, Seoul conducts testings on 41 
substances in 31 source water points and 142 substances in 6 intake 
points on a regular basis. In particular, the automatic water quality 
meter that can check the algae and phenol levels around the clock is in 
place. In addition, intake stations are equipped with a biological alert 
system that utilizes microorganism, algae, water flea and fish. Seoul 
is also investing in devices that help block oil leaks from penetrating 
into intake stations. Also, an algae alert system is in place which 
issues an alert when water temperature exceeds 20°C or when odor-
causing materials (geosmin or 2-BIM) is detected in the purification 
facilities. 

Guideline for Healthy and Tasty Water
To meet the growing demand for healthy and tasty tap water, Seoul 
has come forward with a new guideline that includes 3 categories 
regarding health and 6 categories regarding taste of tap water. 

Quality Testing on 163 Substances 
Today, Arisu undergoes tap water quality tests for 163 substances as 
recommended by WHO. Water in purification centers are under daily 
testing while water at faucets of 860 points also undergo stringent 
monthly testings. Besides, water at 120 water supply sites is tested on 
a quarterly basis. At purification centers, an automatic water quality 
monitoring system is in place to check the level of 6 substances. Such 
multilayered monitoring system keeps Arisu clean and safe. 

Advanced Purification System 
To deliver upgraded, premium quality tap water that satisfies 
cleanliness, safety, health and even taste, Seoul has adopted the 
Advanced Water Purification System which strengthens the current 
purification method by incorporating ozone and granular activated 
carbon (GAC, or charcoal). The two materials completely remove 
unpleasant taste and odor caused by algae, disinfection by-products 
and other micro-organic matters. With the introduction of the 
advanced system, Seoul can now deliver cleaner, safer water in which 
minerals are kept intact.

Membrane Filtering Purification System 
The Ministry of Environment, Seoul Metropolitan Government and 
private companies joined forces to install an advanced version of 
filtering system, membrane filtering purification system or membrane 
integrity test. 

Replacing the traditional sand filters, the new system removes 
contaminant particles in water more thoroughly, contributing to 
better quality and taste of water for end consumers. The cutting edge, 
eco-friendly method also eliminates the need for chemicals by 50% 

and simplifies management which, in turn, saves budget. Seoul’s 
membrane filters, which are made by 100% Korean technology, are 
the first of its kind to be introduced in Korea. 

Chlorine Re-dispersion Facility 
Although chlorine plays an essential role at reservoirs as disinfectant, 
it comes with unpleasant odor, driving many citizens away from 
drinking it. To tackle the odor, a small amount of chlorine is dispersed 
at multiple points, first at purification plants, then at the water 
supply reservoirs, instead of concentrating all chlorine at purification 
plants. 

Safety and Stability of Tap Water
Large Reservoirs Ensuring Emergency Water Supply and 
Constant Water Supply Free of Outage 
Reservoir is an important facility in urban water supply because 
it serves to ensure stability of water supply without outages as 
well as providing water in times of emergencies, such as power 
outage. Previously, a direct water supply system was used by which 
pressurizing stations or purification centers directly supply water to 
households. However, because the direct system comes with many 
disadvantages such as waste and instability in supply, Seoul saw the 
need to shift to an indirect system whereby water is supplied through 
water reservoirs. Understanding the importance of reservoir, Seoul 
built a large-scale reservoir through which water can flow naturally to 
service area. Since 1999, Seoul also turned some of the upper parts of 
the reservoir into recreational amenities for residents to use anytime 
they wish.  

94.4% Revenue Water Rate (RWR)
Revenue water rate (RWR) refers to the percentage of supplied 
water that is not lost due to leakages or other factors. In other words, 
high RWR means higher revenue that is earned from the total 
water produced in the city. To raise RWR, Seoul introduced various 
measures, one of which deals with replacing old pipes that have 
traditionally caused water contamination; in fact, by 2013, 13,668km 
(95.4%) out of 13,034 km of old pipes past their life cycle were 
replaced with new ones. The remaining 634km of pipes are set to be 
replaced by 2015. Besides replacement, Seoul also built an additional 
1,663km of pipe sized 400~2,800mm. 

Seoul also successfully divided its complex water pipeline network 
into small 2,037 blocks and 100 middle-sized ones, making overall 
operation very easy and maintenance/repair more effective. With the 
subdivided system, only a very limited area would be affected during 
the time of leakage. In addition, emergency water supply and recovery 
became far easier. Diving the complicated network into smaller units 
even made it easy to detect which block was experiencing leak and 
the precise amount of leaks, pushing RWR even further. Seoul also 
applies a scientific and systematic detection mechanism. Examples 
include checking minimum flow level night when the use is minimal 
and a multi-point leak detection. 

Seoul is also equipped with a science-based, real time water flow 
monitoring system. The system enables early detection of leak by 
checking water volume, pipe pressure on a real-time basis at 443 spots 
including pipes, pressuring stations, reservoirs. 

Such measures helped Seoul to achieve a level of RWR on par with 
advanced nations in the field of tap water. Seoul recorded 94.4% of 
RWR in 2013, a 39.2% jump from 55.2% of 1989, which translates into 
a cost reduction of KRW 4.6 trillion.

Water Supply Geographic Information System 
In the past, location and property information of water facilities 
were hand-marked on paper maps. This system caused some staff to 
unintentionally omit or enter wrong data, compromising accuracy 
which directly affects analysis, statistics while costing much time and 
energy overall. To address the issue, Seoul created the Water Supply 

Geographic Information System that utilizes GIS technology to 
create a digital database of design and properties information of water 
pipes, supporting components, and other urban facilities in general. It 
is an information system comprised of hardware, a software, and an 
application allowing input, output, and analysis of digital data. Today, 
GIS is applied to 13,841 km of water pipes, 260,000 valves, 1,991,00 

Guideline for Healthy and Tasty Water

Category Substances Unit
Drinking Water Quality 

Standards
Guidelines Description

Health Related 
Items

Mineral(Ca, Mg, Na, K) mg/L - 20 ~ 100 Essential for elements for the human body

TOC (Total organic carbons) mg/L 5.0(Inspected Items) 1.0 less
Beneficial for health thanks to tightened standards for by-
products of antiseptics

Turbidity NTU 0.5 0.3 less
Beneficial for health due to elimination of microorganisms (e.g. 
protozoans, viruses)

Flavor Related 
Items

Residual Chlorine mg/L 4 0.1 ~ 0.3 Disinfection (of) odors

2-MIB ng/L 20(Inspected Items) 8.0 less Substances that cause mold-like odor

Geosmin ng/L 20(Inspected Items) 8.0 less Substances that cause soil-like odor

Copper mg/L 1 0.05 less Pure water producing substance

Iron mg/L 0.3 0.05 less Red water producing; brass

Temperature °C - 4 ~ 15 Suitable for Drinking with refreshing sensation

Membrane Filtration System
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mistrust, Seoul adopted the Arisu Quality Verification System that 
provides free checkup services to citizen who request inspecting agents 
to visit their houses to verify water quality in their faucets. Households 
can get free water quality assessment on 5 indicators (turbidity, pH, iron, 
copper, residual chlorine) on the spot. The faucets that have passed the 
standard are given a certificate. In case the test results are not satisfactory, 
7 additional items such as bacteria and colon bacterium are tested to 
identify the underlying cause. The information is then relayed to the 
operators to recommend water tank cleaning, old pipe replacement, etc. 

Eco-friendly Energy and Renewable Energy 
Committed to creating purification centers that pursue low carbon 
and green growth, Seoul set up a geothermal heating and cooling 
system in 3 purification centers (Yeongdeungpo, Gwangam, 
Amsa) and additionally set up PV facilities in Yeongdeungpo and 
Amsa purification centers. Seoul is currently working to develop a 
technology that can turn sludge to green energy in order to cut waste 
treatment cost while enhancing efficiency. 

Waterworks Research Institute 
Seeking to find the best ways to make tap water safe and tasty, 
Waterworks Research Institut conducts in-depth testing on WHO-

recommended 163 substances and discloses the result online to the 
public on a regular basis. It is working in line with the government’s 
low carbon, green growth initiative by focusing on technology 
development. Another main responsibility of the institute is fostering 
experts, facilitated by its 16 different training programs. 

The institute has achieved outstanding outcome, some of which 
include the membrane separation technology, eco-friendly ozone 
process, anti-rust pipe among many others. So far 8 patents have been 
awarded to the Waterworks Research Institute. This leading institute 
is at the forefront of sharing its accumulated knowhow and insights to 
help other businesses in water sector. 

Bottled Tap Water 
Seoul began producing bottled tap water in May 2001. The decision 
was made to promote Arisu to the wider general public by making 
it more accessible to people, and use as relief items in case of 
emergency. Currently, the production center for bottled Arisu is 
located in Yeongdeungpo facility that boast production capacity of 
86,000 bottled Arisu daily. Since 2001, both demand and supply grew 
gradually for the bottled water; In fact, it was particularly useful for 
those affected by droughts in Korea and other natural disasters that 
hit many parts of the world. For instance, Seoul offered bottled Arisu 
to victims of the 2008 earthquake in Sichuan, China in 2008, the 
typhoon in Kaohsiung, Taiwan in 2009, and the earthquake in Japan 
in 2011. In addition, Seoul also sent bottled Arisu during Beijing 
Olympics. Seoul actively promoted its Arisu to the global community 
at the 2010 Shanghai Expo in its own pavilion. Clearly, Arisu is 
becoming a well-known tap water around the world. 

Arisu, Recognized Globally 
Winner of the United Nations Public Service Awards, 2009 
The United Nations Public Administration Network (UNPAN) awarded 
Seoul Water Now System and the Arisu Quality Verification System 
the highest recognition for its transparency and reliability of water 
supply service. In particular, Seoul was recognized for Seoul Water 
Now System, an electronic water quality service that allows citizens of 
Seoul to access up-to-date information on the quality of water supplied 
to their homes as well as the Water Quality Verification System, a free 
inspection service delivered to households upon their request. 

Global Water Industry Innovation Award, 2010 
International Water Association (IWA), the world’s largest water-
related association composed of 85 countries, awarded Seoul the 
Project Innovation Award in June 2010, and again in October 2010 for 
Seoul’s premium Seoul tap water. It recognized Seoul’s highest RWR 
in the world, management improvement, and its focus on paradigm 
shift from safety to taste of water. 

2010, International Business Awards
Seoul was chosen as the New product & Product Management and 
Product Development Department of the Year by Stevie Awards. Inc 
in recognition of creativity and management that led to the world’s 
highest RWR and business innovation. 

2012 National Sanitation Foundation (NSF) Certification 
Seoul’s Arisu acquired the NSF certification for satisfying water 
quality testing of all 167 substances. The passage demonstrates that 
Arisu is qualified as drinking water in the United States, proving the 
quality of Arisu worldwide. 

Water Reservoir Construction Status  (Unit: 10,000 tons, hour)

Category 2000 2002 2007 2012 2013

Reservoir capacity 155 214 235 238 242

Storage period 5.1 12.5 13.5 13.9 15.6

water meters, and 301 reservoirs and pressuring stations. A survey 
method with satellite-based GPS and the latest tools using absolute 
coordinates based on the World Geodetic System.

Scientific Operation of Water Supply 
Cheapest Water Bills 
Seoul strives to rationalize its business practices to push the water 
bill down, which can alleviate financial burden on the citizens. To 
this end, Seoul began outsourcing water metering operations, such 
as meter reading, to a private enterprise. Furthermore, the city 
government rearranged agencies working under SMG to streamline 
the administrative staff and work process while digitizing as much 
work process as possible, including billing and accounting. The efforts 
contributed to putting Seoul’s water bills one of the lowest in all cities 
around the world. 

Arisu Integrated Information System 
The Arisu Integrated Information Center monitors and analyzes 
all necessary information from water intake, purification, storage, 
distribution, and faucet quality management, contributing to producing 
and delivering stable and clean water to Seoulites. This system is capable 
of collecting and analyzing the operational information of the entire 

water supply system in real-time basis (6 purification stations and 8 
branch offices), all of which used to be managed separately previously. 
With the center, Seoul is able to respond more effectively in cases of 
outage, shortage. 

Seoul Water Now System 
Seoul Water Now System is a real-time, automatic water quality 
assessment and online data disclosure service. The system analyzes 
water related data (pH, turbidity, residual chlorine, etc.) on 9 
categories, and the data comes from automatic readers installed 
throughout 186 water facilities (6 water intake points, 6 purification 
stations, 84 reservoirs, 13 pressuring stations, and 77 faucets). 
The system issues alert or warning depending on how far the 
current situation exceeds or falls short of the permissible level. 
Most importantly, the system allows citizens to access up-to-date 
information on the quality of water via Seoul’s website at http://arisu.
seoul.go.kr or phone call (Seoul Mobile Portal Service), etc. 

Arisu Quality Verification Service 
Many citizens trusted the safety of water produced in the purification 
centers, yet they were hesitant to drink tap water mainly because 
questionable conditions of pipes or water tanks. To eliminate this 

Case Study

The Arisu Total Service 
The Seoul Metropolitan Government launched the Arisu Total 
Service for the first time in the country. The Arisu Total Service 
takes a proactive, integrated approach to complaint handling 
to enhance citizen’s satisfaction in tap water service. Issues that 
can be handled by the citizen-centered, comprehensive system 
include leakage, water shortage, meter replacement, water quality 
testing among many others. One of the main features of the 
service is its proactive response system which allows administraors 
to predict the potential complaints so that the city government 
can proactively respond to them even before such complaints 
are lodged. Second, with the comprehensive, integrated service 
packages, staff not only responds to the particular issue that is 
raised, but also asks citizens to see if they are any other issues 
that may potentially cause inconvenience. The one-stop service 
contributed to reducing water-related complaints by 36.2% 
compared to the previous year.

Production of Arisu Water

Water Quality Test by The Office of Waterworks, 
Seoul Metroplotan Government

3.20

Britain 
(London)

USA 
(Boston) 

France 
(Paris) 

Korea 
(Seoul)

Water Flow Rate of the World’s Major Cities (Unit : %)

74

84

91

94

Korea 
(Seoul)

Britain 
(London)

USA 
(New York)

Denmark 
(Copenhagen)

Water Utilities Bill of the World’s Major Cities (Unit : USD/m3)

0.44

2.38

2.25



Seoul’s 

Exemplary 

Environment 

Policies

Seoul’s Exemplary Environment Policies 
Pleasant, Healthy and Sustainable City SEOUL

Publisher  the Mayor of Seoul
Publishing Date  March 27, 2015 
Publishing Organization  Seoul Metropolitan Government
Address  15, Deoksugung-gil, Jung-gu, Seoul, 100-739, Korea
Phone  +82-2-2133-3536
Official Website  www.seoul.go.kr

Publishing Department  Climate & Environment Headqurters, Environmental Policy Division 
Editor in Charge  Assistant Mayor | Jang, Hyug-jae
Coordinators   Director-General | Yoon, Young-chul  

Director | Kang, Pil-young 
Deputy Director | Kuh, Soh-young 
Officer | Lee, Young-min / Ko, Tae-kyung

Edited & Designed by  DesignZoo
Printed by  Sinsago Hi-tech Co., Ltd. 

Not for Sale 

The Seoul Metropolitan Government holds the copyright and publication rights of this publication. 
Illegal reprinting and publishing of the publication are prohibited by the Copyright Law. 

Publication Registration Number 51-6110000-001031-01
ISBN 979-11-5621-392-5  03530



Not for Sale

This publication uses eco-friendly papers 
of standard size to reduce waste, soy-based 
inks and alcohol-free printing to minimize 
harmful substances. 

본 인쇄물은 친환경 재생용지 뉴플러스블루를 사용하였으며, 
친환경 무알코올 인쇄와 친환경 식물성 콩기름잉크로 제작하여
유해성분 사용을 최소화 하였습니다.

본 인쇄물은 친환경 재생용지 뉴플러스블루를 사용하였으며, 
친환경 무알코올 인쇄와 친환경 식물성 콩기름잉크로 제작하여
유해성분 사용을 최소화 하였습니다.


	환경정책_표지(pdf)
	환경정책_0 총론 영문판
	환경정책_1장 에너지_영문판
	환경정책_2장 대기질 영문
	환경정책_3장_친환경교통 영문
	환경정책_4장 폐기물 영문
	환경정책_5장 생활환경 영문
	환경정책_6장 자연성회복



