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L Framework of Sustainable National
Territory Development

1. Concept of Sustainable Development

The concept of sustainable development originated from the notion of sustainability which began to
draw public attention when the concept of ‘maximum sustainable yield’ arose in the late 19th to early
20th century when overfishing became a serious global issue. If use of resources exceeds the total
amount of production from the total deposit of limited resources, the total amount of resources will
decrease. Accordingly, sustainability is the maximum or optimal limit of resource development,

production, and consumption to prevent resource depletion.

The term “Sustainable Development” was first used by the World Conservation Strategy of the
International Naturschutz Union (IUCN), published in 1980, and evolved into a comprehensive
normative system at the UN Conference on Environment and Development (UNCED) in Rio de Janeiro,

Brazil, in 1992 in pursuit of a balance between the environment and development.

Today, environmental problems have become a global pandemic that crosses beyond national borders.
Humans currently enjoy the most affluent era in their history, represented by mass production, mass
consumption, and mass waste. On the flip side, however, the nature that supports such an affluent
society is being damaged and destroyed through resource and energy overuse, new chemical substances,
urbanization, and industrialization. Considering that sustainable development is taking root as a new
global paradigm, it is embraced and recognized as a shared goal for the entire world. It primarily

emphasizes the conservation of natural resources for both the present and future generations.

Sustainable development also refers to the sustainable use of resources. Thus, natural resource
development must be practiced to prevent resource depletion in the long term. Sustainable development

encompasses the fair use of natural resources across nations, regions, and generations.
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| . Framework of Sustainable National Territory Development

2. Sustainable National Territory and Green Growth

National territory policies reflect the voice of society. In the 1960s, when Korea was under conditions
of absolute poverty, comprehensive territorial plans focused on building foundations for production;
and effective development superceded balanced growth or the environment in the country’s list of
priorities. As imbalance between regions began simmering and pollution came to an ugly head in
the 1970s, some environmental measures were taken, including development restrictions on the Seoul
Metropolitan Area (SMA). In 1972, when the concept of “Limits to Growth” of the Club of Rome
was introduced to Korea, a balance between development and conservation became the pillar of the
comprehensive territorial plan. Entering the 1990s, sustainable development became the key issue in
territory development. The concept pursues economics, the environment, and equity, and has evolved
into green growth to tackle climate change and put an end to the era of fossil fuels.

National territorial plans have evolved over time and contributed to the economic environment, but
have yet to break away from fossil fuel consumption. Advanced economies are already weaning off
of fossil fuels and driving new economic strategies, all backed by the power of science and technology,
after coming to the realization that the fossil-fuel-based system that has dominated the world since
the Industrial Revolution is no longer sustainable.

A clean energy system is urgently needed to replace the old system. A clean system builds on clean
technology that will serve as the center for the future global economy, and lead to economic growth
without causing harm to the environment. In the era of green growth, the economy will be hinged
on green technology!) for clean water, air, and power.

To this end, a Green Revolution is inevitable. National territory is the venue of both energy supplies
and consumption, and the center for tackling climate change. With this in mind, the national territory
is the cradle and exhibition room for green growth. Thus, the national territory should be rearranged

to promote green growth, departing from the development-oriented framework.

1) Green Technology is technology necessary for sustainable growth, including technology for environmentally-friendly use

of resources, like renewable and clean energy technology.
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L policies to Promote Sustainable National
Territory Development

1. Background of Green Growth Policy

During the celebration of national independence on August 15, 2008, President Roh Moo-hyun
proclaimed “Low Carbon Green Growth (LCGG)” as the national vision for the next 60 years. At
the opening event of the Green Growth Forum in September 9, the Future Vision Secretary to the
President announced 10 policy directions for the green growth of Korea: () low carbon policy to
reduce greenhouse gas emissions, @) development of green technology as a growth engine, (3) high-tech
convergence technology policies, (4 job creation, (5) improvement of corporate competitiveness, (&
redesign of national territory, cities, buildings, and transportation, (7) revolution of public lives changing
from a focus on consumption to food/clothing/shelter, (®green culture policy, ©
environmentally-friendly tax reforms, and diplomatic policies to enhance the national brand.
The Prime Minister also followed suit and announced LCGG strategies on September 17 of the same
year, detailing (1) background of the green growth policy, 2 concept of green growth and policy
directions, (3 action items for green growth, and @ future plans. The concept of green growth proposed
a new perspective on the environment (represented by the term ‘Green’) and economy (represented
by ‘Growth’), suggesting that they are compatible and synergy-creating.

On June 1, 2009, the government announced the “Green New Deal for Job Creation” project that
would invest a total of KRW 50 trillion in 36 programs (9 core and 27 associated) by 2012, and
create 960,000 jobs. The Project targets both Green and New Deal aspects in pursuit of tangible
outcomes (like job creation) as well as growth potential on the back of green growth strategies (e.g.,
low-carbon, environmentally-friendly, and resource-saving strategies) and job creation policies.

A Comprehensive Plan on Green Technology R&D (Draft), a new paradigm for national affairs, was
adopted by both the 29th National Science and Technology Council and the 3" Presidential Council
for Future and Vision, backed by the Ministry of Education, Science, and Technology (January 13,
2009). The plan encompasses the concept and scope of green technology, domestic and overseas green
technology development, and R&D investment directions for green technology and green technology
development strategies. The R&D investment plans envisaged a doubling of 2008 R&D investment
by 2012 and specified investment plans for each development stage after selecting 27 core technologies.
The development strategy laid out (D facilitating green technology convergence, (2) expanding basic
and core R&D, (3 making existing industries greener (greening industries) and creating a new growth

engine from green technology, and (@) establishing green technology infrastructure.

12
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||. Policies to Promote Sustainable National Territory Development

On February 16, 2009, the Presidential Committee on Green Growth (hereinafter referred to as “PCGG”),
consisting of public and private experts, was officially launched for deliberation and coordination of
green growth policies. Later, the PCGG integrated relevant organizations, like the Climate Change
Committee, the National Energy Committee, and the Presidential Commission on Sustainable
Development, to improve policy consistency and efficiency. On January 13, 2010, the Framework Act
on Low Carbon Green Growth was enacted to support and institutionalize the green growth policy.
The government announced the “Five-Year Plan on the National Strategy for Green Growth” on July
6, 2009. The Plan aims at making Korea one of the top 7 green economies by 2020, and one of
the top 5 by 2050, in the areas of green technology and green industries, adaptation to climate change,
energy independence, and energy welfare. To this end, the government promised to invest a total of
KRW 107 trillion (2% of the annual GDP) in green growth for the next 5 years in an attempt to
induce the production of KRW 182 to 206 trillion and create between 1.56 and 1.81 million jobs.
To efficiently drive national green growth policy, five-year plans have been established and implemented
as mid-term action items. The first five-year plan ran from 2009 through 2013, laying the foundation
for long-term targets for 2050. The first plan includes 3 strategic pillars, 10 policy directions, and
sub-programs thereof.

To recognize the first anniversary of the Green Growth vision announcement, the government also
opened the Experience of Green Growth Hall (EGG Hall) on August 15, 2009. The Hall was designed
to serve as a venue to promote public understanding of green growth; and its 6 permanent exhibitions
are themed on the understanding of green growth, green homes, green transport, green energy-green
territory, and green offices, and display photovoltaic (PV), wind power, green cars, carbon capture
and storage (CCS), nuclear power, landfills in the Seoul metropolitan area, the four major rivers and
water treatment, and teleconferencing systems.

The PCGG introduced the Green Ombudsman System on October 6, 2009, to hear complaints,
difficulties, and opinions on green companies (particularly about green growth policies), and register
them with its Department of Corporate Grievance Settlement to help solve existing problems. The
System covers companies in the green growth area, specifically (D requests for changing laws and
regulations that impede their green growth efforts, @ difficulties arising from green technology R&D
and distribution, and (3 difficulties in making existing industries greener and creating green industries.
The government, in consultation with the PCGG and the Cabinet, decided to reduce greenhouse gas
emissions by 30% from Business As Usual (BAU) by 2020 (November 17, 2009).

Led by Korea, the Global Green Growth Institute (GGGI) was founded on June 16, 2010. The GGGI
is an international organization that proposes green growth solutions for developing countries and
promotes globally shared growth. It is expected to make a great contribution to green growth across
the globe. Former Korean Prime Minister Han Seung-soo assumed the role of the GGGI’s first president.
Headquartered in Korea, it began to serve as an international organization in 2012. Its first overseas

office opened in Copenhagen, Denmark, in June 2011.

14
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||. Policies to Promote Sustainable National Territory Development

2. Details of Green Growth Policy

s LCGG Strategy

The LCGG Strategy of Korea presented a new notion of union between the environment and the
economy where they do not conflict, but rather have the potential to maximize the effects of synergy,
which is the Korean government’s first specified concept of green growth. The Strategy includes three
pillars of green growth and ten policy directions.

The directions are also characterized by three dimensions. The first is new national development through
a new growth engine. This pursues economic growth powered by green technology and green industries,
a decoupling of economic growth and environmental damage, and a transformation to high value-added
knowledge industries and cutting greenhouse gas emissions, so that Korea can be better prepared for
international environmental regulations and advance its global competitiveness. It is also expected to
cure the global pandemic of growth without jobs.

Second is the goal of improving the environment as well as the quality of public life. This intends
to minimize social costs (incurred by transportation and pollution) on the back of low-cost, high-efficient
space, and housing development, to raise social awareness of climate change and environmental damage,
to invite comprehensive social changes by encouraging green practices in everyday life, and to protect
the nation from natural disasters, health damage, or other threats posed by climate change.

Table 1. Three Pillars of Green Growth

3 Pillars Details
e Restructure/Upgrade industries into low energy-consuming
(D Robust growth with minimum use of energy (manufacturing-centered — knowledge services)
and resources e Improve energy efficiency and energy-consumption strategies

® Advance ecological efficiency

e Increase new and renewable energy supply/distribution
e Develop clean energy, including nuclear power

e Restrict carbon emissions

e Establish low-carbon, eco-friendly infrastructure

e Encourage green product consumption

(@ Minimum carbon print from the same amount
of energy and resource use

e Invest in green technology R&D
@ Development of a new growth engine e Drive and export green industries, like new and renewable energy
e Support global penetration

16
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||. Policies to Promote Sustainable National Territory Development

Third is making contributions to the global society. By offering more support for developing countries
and leading the efforts to solve the pan-global problem, Korea may enhance its national standing and

brand value and become a more responsible member of the international community.

Figure 1. LCGG Policy Directions

Improvement of
Quality of Life and

. Contribution to
Environment

the International
Community

New Growth Engine

Source: Prime Minister Office (2008), LCGG Strategy (Draft)

s=s Framework Act on Low Carbon Green Growth

The Framework Act on Low Carbon Green Growth (hereinafter referred to as the “LCGG Act”) was
enacted in January 2010 to lay the foundations for LCGG for balanced growth between the economy
and the environment and to utilize green technology and green industries as new growth engines,
enabling the contribution to the economic growth and carbon footprint reduction of society to ultimately
improve the quality of public life and advance the country into the status of first-class nation. The
act sets forth the basic principles of LCGG policies and guidelines for relevant institutions, including
the PCGG, and stipulates:

(D The government shall establish and enforce a national strategy for green growth, which shall include
state policies for low carbon discharge and green growth, strategy for promotion, and main tasks
of promotion, in consultation with the PCGG and the Cabinet.

(@ The government shall establish the PCGG, co-chaired by the Prime Minister and a private-sector
expert, and comprised of some 50 members, including public officials specified by Presidential
Decree (such as the Minister of Strategy and Finance, the Minister of Trade, Industry and Energy,
the Minister of Environment, and the Minister of Land, Transport, and Maritime Affairs) and
private-sector experts commissioned by the President.

(® The government shall establish measures for fostering and supporting the green economy and green
industries to promote the green economy, creation of green industries, and gradual conversion of

the conventional, industrial structure into a green industrial structure.

18
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||. Policies to Promote Sustainable National Territory Development

@ The government shall establish and implement “Basic Plan for Coping with Climate Change” and
“Basic Energy Plan,” which shall include medium- and long-term targets for reduction of greenhouse
gas emissions and countermeasures for each area by phase, and energy demand management and
stable supply, in consultation with PCGG and the Cabinet.

(® The government shall establish medium- and long-term targets and goals attached to each particular
phase and seek out measures necessary for accomplishing the targets for reduction of greenhouse
gases, energy saving, and targets for efficiency in the use of energy, self-sufficiency in energy,
and supply of new and renewable energy.

(® The government shall ascertain targets for each entity that emits greenhouse gases and one that
consumes energy, within the standard quantities in a measurable, reportable, and verifiable manner;
and establish an integrated information management system for greenhouse gases.

(@ The government may operate a system for trading emissions of greenhouse gases by utilizing market
functions; and the methods of allocation of the allowable quantity of emissions, of registration
and management, and of establishment and operation of an exchange for implementing the system
shall be provided in a separate act.

It is necessary to consult with the PCGG before establishing major plans associated with green growth,
including the Master Plan for Science and Technology and the Comprehensive National Territory Plan.

(©® A green industries investment company, for the purpose of distributing earnings therefrom to
investors, may be established by investing its assets in green technology or green industries.

== National Strategy and Five-Year Plan for LCGG

The “National Strategy and Five-year Plan for LCGG” is the overarching national framework for LCGG,
based on the LCGG Act, and sets forth long-term visions, strategic plans, and five-year action items.
The National Strategy and Five-year Plan for LCGG supplements the abstract and extensive concept of
sustainable green growth (e.g., integration of economic development, social equality, and environmental
protection) by specified and tangible policies. That is, green growth pursues environmentally-sustainable
economic growth, maximum synergy effects from the virtuous circle of the environment and the economy,
improvement of the quality of life and a green revolution in the daily lives of the public, and an upgrade
of national standing in the international community.

The National Strategy and Five-year Plan for LCGG includes specific action items and budgets for each
year and each project, in line with the national green growth strategy. As a mid-term plan for the green
growth vision, the plan emphasizes the differentiated paradigm of economic growth, i.e., green growth, from
that of the previous five-year economic development plans. It also specifies three pillar strategies, sub-projects
for ten policy directions and action plans, annual investment plans for 2009 to 2013, and R&Rs for each
project.

The National Strategy sets forth the green growth vision of becoming one of the top 7 green economies by
2020 and a member of the top 5 by 2050, and three strategies: (1 adaptation to climate change and energy
independence, (2) creation of a new growth engine, and (3) improvement of the quality of life and national standing.
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[l. Policies to Promote Sustainable National Territory Development

In addition, it provides ten policy directions and specific tasks. The policy directions are (D to efficiently
reduce greenhouse gas emissions, (2) to enhance energy independence and decrease the power of the
oil energy regime, (3 to improve adaptation to climate change, @ to develop green technology into
a growth engine, (& to make industries greener and foster new green industries, (6) to enhance the
industrial structure, (7 to lay the foundations for a green economy, to establish green territory
and transport systems, (9 to promote a green revolution in public life, and to set an example
of green growth.

The climate change adaptation policy includes measures to improve the ability of climate monitoring
and prediction, and the “Four Major Rivers Restoration” project to minimize flood damage and to

stably secure water resources.

Figure 2. National Vision for Green Growth, Three Pillar Strategies, and Ten Policy Directions

Climate Change Adaptation
and Energy Independence

Creation of a New Growth Engine

1. Efficiently reducing greenhouse 4, Developing GT into a growth engine

gas emissions

2. Enhancing energy independence
and reducing dependence on
the oil energy regime

Vision

5. Greening industries and
Top 7 Green fostering green industries

Economies by 2020 6. Enhancing the industrial structure

Top 5 Green 7. Laying the foundation for
Economies by 2050 ‘a gyrlegn econuomy I '

3 Strategies and
10 Policy Directions

3. Improving adaptation to
climate change

Improvement of Quality of Life
and National Standing

8, Establishing green land and
transport systems

9, Promoting a green revolution
in public life

10. Setting an example of
green growth

Source: the Presidential Committee on Green Growth website http://www.greengrowth.go.kr/

The green territory policy encompasses 1) establishing the concept of recourse-recycling green territory
where economic and environmental values strike a balance, and expanding green bases, like the four
major rivers, Saemangeum, and coastal areas; 2) facilitating ultra-large resource-recycling regional
development, establishing the concept of a Korean green city, regenerating urban areas, and developing
carbon-neutral new towns; and 3) greening the territory and creating green cities by enhancing the
ability of climate change adaptation.

The ecological space policy includes 1) expanding national and international protection areas (such
as Ramsar Wetland and wetland protection area); 2) restoring streams and rivers, creating low-carbon
green woods through public participation; 3) establishing an urban eco-network to provide neighborhood
ecological spaces; 4) preparing an eco-information system; and 5) establishing institutional foundations

for ecological spaces (such as revising planning practices and institutions).
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||. Policies to Promote Sustainable National Territory Development

The green building policy includes 1) expanding the application of energy efficiency certification and
eco-friendly building certification; 2) reinforcing the base for the green building system (like fostering
experts); 3) gradually strengthening energy-saving standards; 4) promoting voluntary participation in
green building practices by providing financing and tax incentives; and 5) constructing green buildings
for shared houses, public offices, schools, and welfare facilities.

The green transportation policy includes 1) promoting the use of green transportation by early completion
of construction on the high-speed railway, upgrading railways into a double-track electric system, and
invigorating the inshore transport system; 2) promoting the use of public transportation by systematically
managing transportation demands, improving the transit and transfer system, and enhancing the intelligent
transportation system (ITS); 3) cutting down logistics costs and promoting the green logistics industry

by introducing low-carbon green ports, a shared logistics system, and a green logistics certification system.

Table 2. 10 Policy Directions and Action ltems of National Green Growth Strategy

Ten Policy Directions

Efficient reduction of
greenhouse gas emissions

Action Items

Set national goals for greenhouse gas emissions reduction
Improve carbon information disclosure and the ability of carbon circulation and absorption

De-oil and energy
independence regime

Innovate energy-efficient technologies and the energy demand management of each sector
Expedite commercialization and distribution of new and renewable energies
Enhance reliable nuclear power and its share of the national power supply

Adaptation to climate change

Improve the ability of climate monitoring and forecast, and analyze climate vulnerability
Secure and stably manage water resources (e.g., four major rivers restoration)

Green technology
development and adoption as
a growth engine

Strategically expand green R&D investment
Develop and commercialize 27 focus green technologys.
Enhance green IT

Greening industries and
nurturing green industries

Restructure industries to promote low-carbon high-efficiency practices
Restructure the economy and industry into resource-cycling

Foster green SMEs

Expand green industrial complexes and clusters

Enhancement of industrial
structures

Reduce greenhouse gas emissions by shifting the industrial base to the tertiary industry
Foster high-tech convergence industries
Foster high value-added service industries

Foundation for a green
economy

Invigorate the carbon market and establish green financing infrastructure
Adopt an environmentally-friendly tax system (tax reform)
Create green jobs and foster green talents

Establishment of green land
and transportation

Create and increase green homes and green buildings

Promote resource-cycling local development and create green cities

Encourage the use of green transportation, including green cars, railways, and bicycles
Establish a green transportation and logistics system backed by public transportation

Green revolution in the
public life

Increase carbon-labeling certifications (eco-point scheme, etc.)
Increase green villages (resource reuse and recycling, use of biomass energy, etc.)
Expand green growth education and develop green culture campaigns

Examples of green growth

Promote international cooperation (such as the East Asia partnership) and green ODA
Expand networks with key international organizations (such as the APEC Climate Center)
Improve global green growth indexes (Environmental performance index, etc.)

Source: the Presidential Committee on Green Growth website http:/www.greengrowth.go.kr/
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[l. Policies to Promote Sustainable National Territory Development

Within the context of a green city, ‘bicycle’ becomes a buzzword. Green city policy encourages the
public to make better use of bicycles by creating a more convenient and safe environment for cyclists,
by adding bicycle paths within cities and establishing a nationwide network of bicycle paths, and
introducing a public bicycle rental system.

The National Strategy and Five-year Plan for Green Growth defines the developmental stages of a
Green Korea and the “future image of Green Korea” where (D the government pursues becoming
a top-class green state through LCGG, (2) businesses enhance international competitiveness with the

use of green technology, and (3 the public practices green lifestyles.

Figure 3. Development of Green Korea Strategy

A Development Stages of Green Korea)

Top 5 Green
Economies
Top 7 Green
Economies
GT and Green
V . Industry
=Reach a great
Green Growth Powerhous national standing
Infrastructure . backed by a
Powerhouse ?ecome BrE fizieg matured economy
green economies ;
and society
=Expend export of ==Support green
GTand green growth in neighboring
«Establish growth industries courtries in East Ada
infrastructure =Create green jobs =-Upgrade the national
powered by =Secure a new image of green growth
national green growth engine
growth projects backed by green
growth
>
2010 2013 2020 2050

Source: the Presidential Committee on Green Growth website http://www.greengrowth.go.kr/

== Promotion of Green City and Green Buildings

Korea realized the need to transform energy-guzzling cities into green cities where green technology
and green industries can prosper and usher in the LCGG era. With this realization, the government
announced a “Plan for the Promotion of Green Cities and Green Buildings” in November 2009.

The plan sets forth the vision of “World-Class LCGG where humans, nature, and technology strike
a balance,” facilitates the reduction of greenhouse gas emissions by urban space restructuring, and
pursues the creation of new growth engines backed by green technology and convergence green
technology. To meet these goal, it specifies three action items: 1) energy-saving urban planning, 2)

preparation of a resource-cycling urban bases, and 3) creation of ecological urban spaces.
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||. Policies to Promote Sustainable National Territory Development

Energy saving urban planning focuses on a restructuring of the urban environment into a model where
residential areas are adjacent to business and commercial areas and a public transportation-oriented
urban development, such as developing an in-city intermodalism system that includes a multi-transit
center, ITS, and BIS. Convergence high-tech green city and smart grid projects are also encouraged.
U-Eco City pilot projects have been launched in Busan, Songdo (Incheon), and Mapo (Seoul); and
a smart grid test bed was launched in Jeju (with the scale of 3,000 housing units) in September 2009.
Also included is a plan to establish an energy-saving green transportation network, build 2 million
green homes, and increase the number of green buildings.

To establish a resource-cycling urban base, automated waste collection facilities will be installed when
building a new city or new town to facilitate resource reuse and recycling. It also pursues the
development of an integrated energy management system that flexibly manages and supplies new and
renewable energy and a rainwater management system to enhance the efficiency of water resource
management to proactively respond to growing energy demands and consumption.

Under the third action item, ecological urban space will be created to improve the quality of city
dwellers’ lives and facilitate carbon absorption by utilizing adjacent bodies of water (e.g., creating
clean water streams by reusing highly-treated waste water, creating waterfront parks, expanding green
space (e.g., carbon-absorbing forests, green parks, and the forestation of idle territory), and creating

wind paths based on urban topography, vegetation, and waterfronts.

as Green New Deal for Job Creation

The Green New Deal for job creation focuses on programs that expedite the transition to a green
economy, promote economic growth, and create new jobs. Green New Deal projects are designed (O
to establish a resource-saving economy (energy saving, resource recycling, and clean energy
development, etc.), @ to enhance quality of life and provide a convenient and pleasant living
environment (green transportation network, clean water supply, etc.), 3 to protect future generations
and the earth (carbon reduction and water resource management, etc.), and (4 to enhance energy
efficiency and prepare for the future (industry and information infrastructure, technology development,
etc.).

Green New Deal projects consist of (D) those (among Korean New Deal projects and New Growth
Engine projects) closely related to green growth and having a great impact on economic growth and
job creation and (2) those (among green projects) having great job creation effects. Considering the
nature of the New Deal (large public projects for job creation), most projects are managed by the
public sector.

The nine core projects are (1) the four major rivers restoration, (2) a green transportation network,
(® national green information infrastructure, @) alternative water resources and small dams, (&) green
cars and clean energy, (6) resource recycling, (7) use of forest biomass, green homes, green offices,
and green schools, and (@ green living spaces.
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[I. Policies to Promote Sustainable National Territory Development

Figure 4. Green New Deal Project and Other Policies/Strategies

[0 Development of
mega-regional
economic zones

[0 Expansion of support
infrastructure for businesses

O Road, port, and logistics
(Green New Deal Project)

OSwW

[J High-tech convergence industries

[0 Medical, educational, and financial service
industries

[ Cultural content and tourism industries

{New Growth Engine Project)

Source: Ministry of Strategic Planning and Finance et al. (2009), Green New Deal Project plan for job creation
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I Low-Carbon Green Cities for Sustainable
National Territory Development

1. Concept of Low-Carbon Green City

A low-carbon green city (LCGC) encompasses carbon reduction and absorption as well as economic
growth on top of the concept of existing alternative cities, such as a pastoral city, green city, ecopolis,
amenity city, environment-preservation city, and sustainable city. It pursues both climate change
mitigation and economic growth to make a low energy-consuming society where the environment and

economy creates a virtuous circle.

Figure 5. New Growth Paradigm of “Environment + Economy”

C Responses to Climate Change ) (Changes in the Economic Growth Paradigm)

Virtuous /
circle of the /

Low
| energy-
/' consuming
" economy

Mitigation | = Adaptation enviror:’ment |
] an ‘
economy

Source: Ministry of Environment & Gangwon Province (2009), A Study on the Low-carbon Green City Model and Framework

An LCGC pursues environmental protection and copes with climate change by adopting a low-carbon
system to all aspects of the city, and creates jobs and a new growth engine, striking a balance between
the environment and economy. Equipped with sustainable city functions, it dramatically cuts down
carbon emissions and evolves with nature.

Figure 6. Concept of Low-Carbon Green City

T T T T T T T T T T T T T T T TS ST T T TS m s mm o Low-Carbon Green City JN .

-Preservation of _ggfé?é%argl;t H ~Carbon reduction 'MHS:;TO?’"O"
S{5oosySIer) : “Ener H -Carbon absorption erianme]

-Balance with nature : independence -New and renewable disruption

-Clean environment -Resource cycling /4N energy -Economic growth

Source: The Ministry of National Land, Transport, and Maritime Affairs (2009), Plans for the Promotion of a Green City
and Green Buildings
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IIl. Low—Carbon Green Cities for Sustainable National Territory Development

2. Spatial Planning Components of Low-Carbon Green Cities

The basic principles for an LCGC are (1) fossil-fuel-free development, @) use of renewable energy

sources, (3 introduction of energy-saving technology, @ climate-aware urban design, (5 recycling

of everything possible (maximum recycling), (6) compact residential arrangement enabling easy access

to services and work, and (7) an environmentally-friendly public transportation system. Based on these

core principles, five categories of LCGC planning components are identified: eco-friendly land use,

a green transportation system, energy-saving buildings, new and renewable energy, and resource

circulation.2)

Table 3. Planning Components of Low-Carbon Green City

Planning components

Multi-purpose and compact structure

Description

Arrange facilities/buildings factoring in wind paths and air
circulation

Eco- Facility arrangement factoring in sunlight o .
. Improve accessibility by compact and multi-purpose
friendly and topography . .
. L . development of residential areas
Land Use Facility arrangement factoring in wind . .
L . Pursue nature-adapting development (e.g., protecting the
paths and air circulation
topography)
Introduce a pedestrian- and bicycle-friendly system
Green Encourage the use of the public transportation system and
Transit-oriented development (TOD) increase green transportations
Trans- . . . . .
ortation Active use of bicycles Set up Transit Malls (public transportation-only zones) to
P Svstem Pedestrian-friendly environment, etc. discourage driving
Y Prepare environmentally-friendly parking space plans (e.g.,
transforming public parking lots into green areas)
Introduce a high-insulation air-tightening passive house and
Ener Improvement of building insulation and new and renewable energy-powered buildings
saviiy air-tightening Introduce buildings utilizing natural energy (green areas,
Buil dings Natural light system natural light, and wind circulation)
& Collection and ventilation of waste heat Minimize energy consumption for heating and cooling
through a new building management system
Introduce buildings powered by solar energy (light and heat)
N d . Suppl through th 1
ew an New energy technology (sun, wind, etc.) UPPY encrgy through geothermal encrgy
Renewable Waste-renowal enerev technolo Supply energy through waste
Energy 24 &y Supply energy through wind power
Supply energy through smart grids
Reuse of used water, rainwater, and waste Apply. high regulatory. ratios for eco .and greett al.ré.:a.s
. Establish a water environment and biotope by utilizing
Resource Carbon-absorbing forests .
. . . rainwater
Circulation | Connection between green areas and

biotopes

Restore the soil with porous (water-permeable) pavement and
establish a water-resource circulation system

2) Architecture & Urban Research Institute (AURI) 2009, A Study on the Urban Design Methods for Environment-Friendly
Neighborhood Development
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IIl. Low—Carbon Green Cities for Sustainable National Territory Development

Land use may not have a direct impact on energy saving or replacement, but indirectly influences
greenhouse gas emissions by affecting the energy consumption of transportation and buildings. For
the purpose of greenhouse gas reduction, land use approaches consider functional arrangements, natural
conditions, and micro-climates made by building arrangements.

One approach is to decrease traffic by creating multi-purpose compact spaces. This pursues efficient
land use and space structure for energy consumption reduction, backed by a well-coordinated plan
that takes into account various land demands. Another way is to decide on a building arrangement
factoring in natural conditions and climates so that the buildings can save energy otherwise used for
heating and cooling. Sunlight and topography are the most critical thereto. As in the case of Korea,
buildings should face south to secure sufficient sunlight.

Figure 7. Energy-Saving Effects by Topology

Urban land Single house Cool-air lake South-facing Round-shape North-facing
development on flat land slope mountain top slope
(heat island) (open to wind)
Saving heating Heating energy Increasing Saving heating Increasing Increasing
energy demand 100% heating energy energy heating energy heating energy
demands up to demands up to demands up to demands up to demands up to
85% 120% 85% 110% 115%

Source: Architecture & Urban Research Institute (AURI) 2009, A Study on the Urban Design Methods for Environment-Friendly
Neighborhood Development

A similar yet different approach is based on a building arrangement that can create wind paths. To
decide on the arrangement, seasonal wind directions and wind generated by large buildings must be
fully understood. Buildings should be placed at a right angle to the wind-generating point, and facilities
installed near the wind paths should be placed in parallel with wind directions. However, the effect
of this approach is widely varied by climate conditions.

Green transportation systems include design techniques to reduce energy consumption and greenhouse
gas emissions from car use. Compared to the land use category, it is more closely related to improving
the transportation system, including TOD, and the promotion of bicycle use and walking.

TOD is an urban development technique that enhances access to public transportation for commercial
areas and public facilities to discourage driving demands.
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[Il. Low—Carbon Green Cities for Sustainable National Territory Development

TOD plan consists of establishing a public transportation hub and a TOD center (a center of commercial
and public functions) near the hub (within 400m for pedestrians and 2.5km for cyclists, i.e., within
10 minutes). Also, access to a transit mall must be made conveniently accessible only by public

transportation.

Figure 8. Concept of TOD (left) and Example of Green Transport System (right)

Solar wall
installation of sound-
proof PV panels

Low-carbon
public
transportation

KX 2 o Carbon-zero-
A @% BOb’area vehicle-only road

Bicycle path I'iq; _
-

Green shade

Building bicycle paths and relevant facilities is a good start to discourage driving, particularly for
short distances within a city. Therefore, it is needed to establish a comprehensive facility plan is needed
not only for bicycle paths, but also for parking and other amenities. To promote bicycle use, a bicycle
network should cover an entire town (or a city). Different development strategies can be applied for
transportation-replacing and leisure purposes. A public bicycle system (U-Bike System) can be an option
to encourage bike use.

A better walking environment can help increase the number of people who choose to walk for short
distances, further decreasing car traffic and improving the living environment. It is possible to create
synergy effects by connecting pedestrian-only zones with ecological green areas and eco-corridors.
Greening pedestrian areas also helps with carbon absorption. A pedestrian-only or pedestrian-first zone
would be a good approach. As in the case with promoting use of bicycles, a network of pedestrian

areas that connects urban central areas and major facilities is key to planning.
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[Il. Low—Carbon Green Cities for Sustainable National Territory Development

Figure 9. Examples of Bicycle Paths (left) and Pedestrian-First Areas (right)

Cutting energy consumption for heating and cooling is the most critical issue in reducing greenhouse
gases from buildings. To this end, insulation and air-tightening, natural lighting, and reuse of waste-heat
can be considered. A combination of high-functioning insulation, air-tightening, and waste-heat
collection and ventilation systems saves on heating energy consumption by up to 90% without a new
and renewable energy facility. Most important here is to improve the insulation and air-tightening
of ceilings, floors, doors, and windows. For example, Korean houses typically lose energy through
windows. Thicker insulators and outside insulation measures can be of help to reducing lost energy.
In addition, heat exchange systems and natural lighting dramatically reduce heating energy consumption.

Greening walls and rooftops is also conducive.

Figure 10. Examples of Heat-Exchange Air-Controlling System (left) and Effects of Sunlight-Considered
Arrangement (right)

Passive House
Perfect insulatizn

13

Inflow of cutdoor air

Lischargs of
indzacr air

I | Ourdoor
! » ©oair
I 5 +
L
Three-layerad. [ »
window :

_

Heat-Exchangs ——
Ventilation System
Exchanging warm indoor air with cool Effects of Sunlight-Censidered Arangement
outdeor air
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[Il. Low—Carbon Green Cities for Sustainable National Territory Development

New and renewable energy is drawing the most attention among these planning components. It is
represented by solar energy, geothermal energy, biomass, and wind power. Technically, solar and wind
power, etc., fall into the new energy category, and waste-recycled energy into the renewable energy
category. Solar energy is further categorized into photovoltaic systems and solar heat systems. The
former uses the photoelectric effect to directly transform sunlight into electric energy. It is characterized
by using no fuel, and emitting no pollution, noise, or vibrations because it does not need a generator
(unlike other power generation systems). The latter transforms sunlight into thermal energy through
solar energy collection, and generates energy by heat collection, storage, and supply. The geothermal
energy system taps into the heat energy stored under the soil. Also, biomass (which can be converted
into gas, liquid, or solid fuel to generate heat or electricity) and wind power can be harnessed. However,

feasibility studies must precede any large-scale investment in biomass or wind power.

Figure 11. PV Installation Examples

Figure 12. Geothermal Heat Pump System (left) and Biomass Heating/Hot Water Supply System (right)

Electric room

sPsower supply service ’ Power supply

Heat exchanger Heat supply
(winter) for hot water
—
Power generator | —> \/

l

Heat supply
’ ’ Cold water supply
Boiler Absorption refrigerator
LNG/LPG (summer)

diesel/heavy oil
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[Il. Low—Carbon Green Cities for Sustainable National Territory Development

ms Support System for Low-Carbon Green City

For the planning of a sustainable LCGC, it is necessary to predict carbon emissions from urban
development and prepare emission reduction plans as well as a monitoring system. However, in Korea,
simulation technology to support LCGC planning has yet to develop, therefore it is needed to establish
a tool to measure carbon reduction effects. The government is driving an LCGC support system as
part of the national R&D project?), namely “Low Carbon Planning Support System (LCPSS).” This
is a comprehensive mechanism to support reasonable decision-making based on policy simulations for
low-carbon city planning. The system is mainly comprised of two parts: 1) scenario-making in accordance
with carbon reduction policies and simulating each scenario to measure the effect of carbon reduction,

and 2) supporting policy-making or decision-making processes backed by scientifically-measured results.

Figure 13. Functions of LCPSS

Planning o
Support Monitoring
Tool Tool
S— S—
 Policy simulation Metropolitan Area/City
o Coordination between » City growth monitoring
upper-level plans (land use, transportation,
 Low-carbon policies spatial structure, etc,)
(land use, transportation,
energy, waste disposal, etc ) District/Building

o Energy consumption and
carbon emissions monitoring

= Real-time policy monitoring

Local Government

Establish and
implement policies

Revise and
supplement policies

The LCPSS is defined by six stages (as in the LCPSS Framework), and followings are the details
for each stage.

3) Korea Agency for Infrastructure Technology Advancement. A study on “Development of Low-carbon Urban Planning System”
as part of high-tech city development projects (research on low-carbon city creation technology to cope with climate change)
is underway from December 2011 to June 2016.
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[Il. Low—Carbon Green Cities for Sustainable National Territory Development

(D Stage 1 (Create a scenario of land use plan for the year) i )establish the relation between the
LCPSS and metropolitan city planning processes, ii) organize a committee for metropolitan city
planning, and iii) analyze the status and dynamics of the area subject to a metropolitan city plan).

@ Stage 2 (Planning Index Estimation Module): estimate population, industry, and traffic changes
for the year.

(® Stage 3 (Carbon Emission Calculation Module): calculate the total carbon emissions of the year
by traffic zone/by sector.

@ Stage 4 (Carbon Emission Allocation Module): allocate the total carbon emissions to corresponding
areas (in accordance with urban projects and/or facility plans for the year).

(® Stage 5 (Land Use Scenario Assessment Module): assess the land use scenario for the year

(® Stage 6 (select the final land use plan for the year and continue post-implementation monitoring)

The national R&D project will continue to test and pilot, and implement the system based on broad

research on energy, transportation, waste, carbon absorption, and more.

B o A o~ R R R T R
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V. Best Practices for Low-Carbon
Green Cities

1. Overview

Korea is proactively adopting the concept of the LCGC as well as the planning components of its
new city development projects. This chapter will introduce three examples : Dongtan New City 2,
Geomdan New City, and Gangneung Pilot LCGC.

Dongtan and Geomdan are new towns to provide a better living environment to people in the Seoul
Metropolitan Area (SMA); with Dongtan located in Hwasung, Gyeonggi (Southwestern SMA) and
Geomdan in Seo-gu, Incheon (Northwestern SMA). They are planned as a “Low-carbon city” and

“Energy-independent city,” respectively, to cope with climate change. Gangneung, located near

Gyeongpo Beach in Gangwon Province, is becoming an example of a Korean LCGC.

Table 4. LCGC Examples in Korea

Dongtan New City 2

Geomdan New City

Gangneung Pilot LCGC

Location Yeongcheon-ri and Cheonggye-ri, Geomdan and Dangha, Seo-gu, Gyeongpo, Gangneung-si,
Dongtan-myeon, Hwasung Incheon Gangwon-do
Area 21,804,000 m? 11,200,000 m? )
. S om o 18,326,000
(Population) (282,000) (177,000) m
. Inch Metropolit it
Korea Land & Housing ncheon Metropolitan City
. Incheon Development and
. Corporation . R
Initiator Gveoneei Urban Innovation Tourism Corporation -
veonge . Korea Land & Housing
Corporation .
Corporation
A Self-sufficient city in the A Self-sufficient city in the . .
Feat The first Lt lot K
eatre southwestern SMA northwestern SMA e first LCGC pilot city in Korea
e Low energy-consumption city: | ® Self-sufficient LCGC
e Carbon-neutral green transit centers within 10 e Restoration, creation and
. transportation system minutes from subway stations preservation of green city
Planning . . . .
e Carbon-neutral pilot village ® Multi-centered development, environment
Components . . . . .
e Cool-city programs green transportation-oriented e Community-led city
e Use of renewable energy structure e Wise use of green city
e Zero-energy town program resources

Korean LCGCs are aspire for minimum greenhouse gas emissions and maximum absorption. Pilot
complexes have been planned for Dongtan 2, Geomdan, and Tangjeong New Cities. Common planning
components are (1) green use of land (TOD, multi-purpose development, etc.), (2) green transportation
systems (bicycle paths, bio buses, etc.), (3 energy-saving buildings (passive houses, etc.), @
high-efficiency equipment, &) new and renewable energies (solar power, geothermal energy, fuel cell,

biomass, etc.), and (6) water circulation systems (reuse of used water/rainwater, eco-restoration, etc.).
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IV. Best Practices for Low—Carbon Green Cities

Table 5. LCGC Planning Components

Planning

Components Dongtan New City 2

Multi-transit center
(transportation and commercial
center)

Multi-purpose
planning

Geomdan New City

4 specially-planned transportation
and commercial centers (23% of
the total project area)

Gangneung Pilot LCGC

Multi-centered space plan
Various multi-complexes

Cutting-edge ICT and R&D
cluster of 3.3 million m>

Adjacent
residence-office

R&D venture town in association
with universities: creating some
32,000 jobs

Green use of land

(space structure) Decentralized rainwater

management system

Green area and
water space

o Creating eco-forests
o Planting carbon-absorbing
trees in neighborhood parks

Green network

Blue network

Preservation and restoration of
ecological resources (creation
of biotopes)

Microclimate

Creation of wind paths
management

e Factoring in seasonal wind
directions

® Mitigating heat island effect
by using porous pavement

Creating wind paths, water
paths, and forest paths based
on the natural topography

Bicycling and ¢ Implementing an intelligent

® Building an 88 km bicycle

Implementing a bicycle path

walking bicycle rental system . system
. o . path, connecting to the . .
promotion e Building a 250 km bicycle . e Implementing a walking space
G Gyeongin Canal
reen system path system
transportation Public transportation-only area Extension of Incheon City e Environmentally-friendly
tem TOD : . . R
Sys project Railway Lines 1 and 2 vehicles
New ' Express train (GTX), tram, efc. Bimoda'l Ha@, llight ra'ilway, e Public transport sy.stem based
transportation magnetic levitation train on new transportations
Green ) (S’:l:.:l Ir(i:dT i?t:n[lj e:(;:tty
technology Cutting-edge ICT industries - . gne . 8
. machine-to-machine
industry

communications, etc.)

Green growth

Green industries industry

Industrial site, APT-type factory,
rental industrial complex, etc.

Green tourism -

Clean nature, traditional
culture, green technology, and
experience programs

Green R&D
center

R&D

R&D venture complex

New and renewable energy
power generation complex

Passive house Passive house, LED lights, etc.

Passive house, LED lights, etc.

Increasing the use of new and
renewable energy (green
buildings)

Energy-zero pilot complex

Green building Natural e Complex arrangement
air-control - - factoring in daily sunlight and
system wind volume, etc.
Greeni f . S . . S .
ree'm%lg 0 Greening building exteriors Greening building exteriors
buildings

To be introduced

Solar power (currently under negotiations on

To be introduced
(currently under negotiations on

Urban infrastructure backed by
new and renewable energy

the size) the size)
Geothermal . . .
Green energy eneray Under review for the introduction -
Other new &
. . ® New and renewable energy
renewable Biomass, waste-burning - est bed on the sea
engergies
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IV. Best Practices for Low—Carbon Green Cities

2. Examples of Low-Carbon Green Cities

== Dongtan New City 2

Dongtan New City 2 was planned to absorb housing demands from the southern SMA to help in
contributing to the stabilization of the housing market and become a self-sufficient hub city equipped
with high-tech industries, residential, educational, cultural, and business functions. It is well-located
to establish infrastructure like a metropolitan transportation network, and to link with cutting-edge
ICT complexes near the city.

Table 6. Planning Framework of Dongtan New City 2

Project Timeline @ 2008 through 2015

Size (Area) Total 21,804 km?

Population Target population: 281,981 (105,000 households), Density: 120/ha

e Self-sufficient hub city equipped with high-tech industries, residential, educational, cultural and
business functions and absorbing housing demands of the southern SMA to contribute to housing
market stabilization

Goal e Environmentally-friendly city utilizing abundant water resources while preserving the metropolitan
green belt

e Energy-saving new city based on a building arrangement factoring in wind paths and
resource-saving complex designs

® Eco-friendly city system (water circulation system, green network, wind path, eco-building, and
Framework greening of rooftops and walls)
Plan ® Low-carbon city system (new transportations, zero-pollution transportation, multi-transit center)
e New and renewable energy (green electricity, local cooling/heating)

Plan e Self-sufficient residential towns tapping into the topography and natural resources (sun, soil, wind,
and water)
Pilot e Energy independence by tapping into solar power, environmental buildings, resource circulation
Complex system, and geothermal energy

e Eco-friendly arrangement tapping into wind paths, forest paths, water circulation systems, and
small hydro power plants

Located at the transportation hub of the southern SMA, Dongtan New City 2 is the largest project
of its kind in Korea, and an attempt to create a business hub that drives economic growth of the
country. The underlying concept of the project is to create a “global knowledge city” where business,
high-tech industries, culture, design, and environmental functions get together to create synergy effects;
and will be specified by four specialized strategies: 1) the business hub of the southern SMA, 2)
Mecca of high-tech knowledge industries, 3) an exemplary new city of Korea, and 4) a city of healthy
and sustainable evolution.

52



V. MEfA SMEAL Al

2. SN AR

B 6. SER2I|1MZAS| A=HL

THE7 |2k 20083~20154¢
v/ ] % 21,804km?
ol A g1 281,98141(105,00041 ), Q1T E: 120(¢/ha)
o My} FARSE 73} vj2U A 75l 23HE ASA T AYEA AL eEd i
JHerE R FEFAE F5ote] FEHAY St 719
o o FAEAES BASHA THF AU LI WBAEAR 24
o HIEHAE st x| e AL Ey dXAEA 55 ol olvREeE A=AR Y

o A ZAALH(EESAAL, TRHEYA, v, S, S 9 s

AR o AAEAXASHGIRSSE, FEeiuy, SeSAlE ALE)
o AR (FAZ 7], A g Y
H2ILHE
o TR AAAY H AAA-AG, & vi, 2y B8 A-E FAGA 24

ABEIR] | o eoRy 9 ek, A8 A% 9 A SEAAE, A9 BE U
o uhez kg

of
P
N}
BN
oX,
i
M

SR AEAL SEd Wi aFX)o] 92T Ao Fme] AmARA, 27} A ] AAHEY Aol

e fEA HRYS S8 AEAR 2487 Yste], Hzys - Hkik - B} - 9l - 3
= d
¢}

o

r
el

53



IV. Best Practices for Low—Carbon Green Cities

Energy-saving, resource circulation, and low-carbon components are considered from the very beginning
of the planning stage in order to create a carbon-neutral city with environmental TOD and
highly-efficient buildings backed by new and renewable energies. To minimize carbon emissions, bicycle
paths will be built and an ITS bicycle rental system (in association with U-City) will be introduced
to replace and fill demands for cars. The entire project area (250 km in total) will be connected by
bicycle paths, including streams, parks, and green zones (non-stop connection), so that bicycles can
occupy more than 20% of the total transportation demands of the city.

A new and renewable energy pilot village (where passive houses powered by geothermal energy are
to be experimented with) will be launched, and public buildings, like public libraries or council offices,
will become energy-saving landmarks, enabling the entire city to set an example for future sustainable
cities.

New and renewable energy sources, like photovoltaic or geothermal energy, will replace fossil fuels,
and passive houses will be mainstreamed to deliver maximum effects with minimal energy input. Natural
resources, like rainwater and wind paths, will be harnessed to save energy and control microclimates.
The carbon-neutral city backed by new and renewable energies and green technology will shift the
city modelling paradigm (environmentally-friendly, energy-saving, and carbon-neutral) to upgrade the

environment and sustainability of cities.

o Spatial Structure

(D The city is networked on the north-south axis to connect it with Suwon and Osan, on the east-west
axis to connect it with the Dongtan 1 district and Yongin, and the arterial (along with the north-south
axis) and circular arterial roads to connect areas within the city.

(2 Subway station theme zones will be created at the metropolitan railway stations on the north-south
axis, with the south given responsibility for culture, leisure, and commercial functions. To become
the metropolitan hub of the southern SMA, an integrated CBD (encompassing Dongtan districts 1
and 2) will be implemented. (3) Also in order to create a living zone based on TOD community centers
connected to subway stations, residential towns around in-city circular arterial roads, and stream-side

community centers in the east.
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|V. Best Practices for Low—Carbon Green Cities

o Land Use

(O The land use of Dongtan New City 2 will, in principle, conform to the natural topography to
create green and blue networks with pleasant low-to-mid-density environments. (2) The new city will
be connected to adjacent cities and regions through efficient metropolitan arterial roads and a public
transportation system. (3 It will serve as a hub-city, and become a compact city based on multi-purpose
and multi-dimensional land use. @) The future-leading multi-functional new city will serve self-sufficient
city functions, provide a well-coordinated housing arrangement for social integration, and supply
sufficient educational, cultural, administrative, public, and amenity services. (5) Centered on the
metropolitan public transportation system, multi-transit centers will be built to enhance accessibility

and efficiency.

Figure 15. Dongtan New City 2 Space Plan (left) and Land Utilization Plan (right)
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Source: Korea Land and Housing Corporation (http://www.lh.or.kr)

© Road Transportation

(D For the metropolitan road network, the second outer-circle road will be built with the reformed
IC/JC system, and connected to inter-regional roads, such as local roads 23, 82, and 84. In addition,
an SMA express train system (GTX) will be established. 2 For in-city and public transportation,
metro-transit centers, like the airport terminal and multi-purpose terminal, will be established and BRT
(a new transport system) will be introduced to the circle network. (3 For green transportation, streets
shared by pedestrians and cars, walking path networks connecting the entire city, and bicycle paths
linked with subway and BRT stations will be built.
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IV. Best Practices for Low—Carbon Green Cities

o Parks and Green Zones

(D An environment-friendly city that taps into abundant water resources will be created, while preserving
the metropolitan green axis. @) To create a carbon-neutral city, wind paths will be considered for
building arrangements, bicycle paths will connect streams and park/green areas, and a resource-saving
complex design will be implemented by introducing new and renewable energies, like solar power.
® A Green Network will be formed by organically connecting the metropolitan green axis and local
green zones (eg, central parks, streams, golf courses). 4) For water circulation and the water ecosystem
of the city, a Blue Network will be created by streams and reservoirs, and accompanied cultivation
areas thereof. (5) Local theme spaces will also be made, including a metropolitan eco-park and eco-lake

park.

Figure 16. Dongtan New City 2 Transportation System (left) and Park and Green Space Plan (right)
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s

== Geomdan New City
Geomdan New City is located at the junction of Seoul, Incheon, and Gimpo; 20 km away from central

Seoul, 10 km from Ilsan, and 20 km from the Incheon International Airport; and adjacent to National
Highway 48, Incheon International Airport Highway and the SMA Outer-circle Road.
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IV. Best Practices for Low—Carbon Green Cities

Table 7. Geomdan New City Planning Framework

Project Timeline 2009 through 2014

Size (Area) Total 18,117 km?

Population Target population: 230,000 (92000 households, Headcount/household: 2.5), Density: 127/ha

e Multi-purpose self-sufficient city that connects Incheon, Gimpo, Goyang, and Seoul and that
contributes to the balanced growth of the SMA and improvement of residents’ safety and welfare

Goal . . . B .
e Pursuing an eco-landscape city, new and renewable energy city, resource-cycling city, and public
transportation-oriented intelligent city
e Introduction of green and water spaces factoring in wind paths, and the concept of a compact
Framework city
Plan * Establishment of a green transportation system, and introduction of passive houses
- e Use of new and renewable energy, and establishment of carbon inventory for the CDM
an
e Land use: low-density, environment-friendly single-block houses
Pilot e Space structure: focused on green and public transportation, walking, and bicycling
Complex e Active use of passive houses, new and renewable energy, and energy-saving planning components

e Over 40% of eco-area, wind paths, and low-carbon waterfronts

As a hub of the western SMA that connects Incheon, Gimpo, Goyang, and Seoul, Geomdan needs
to evolve into a sustainable city that contributes to the balanced growth of the SMA. In addition,
to prevent reckless development that may be incurred in the development of neighboring districts,
like Cheongra and Gimpo, the New City was chosen by the government’s real estate development

measures to mitigate the housing shortage in the SMA and provide environmentally-friendly housing.

o Spatial Structure

Under the banner of New Urbanism, Geomdan pursues the goal of developing a compact city comprised
of green and water areas with wind paths, and is backed by a well-established public transportation
system, departing from the vehicle-oriented city structures of the past, in order to become an
“eco-friendly public transportation-oriented city.”

Multi-functional districts that combine commercial, business, and residential functions will be placed
around subway transfer stations and within walking distance, and a network of bicycle paths will be
linked to them. Geomdan is the first city in Korea to pursue multi-centered development and a green
transportation system. Geomdan can be divided into three living zones, and the compact city concept
will be applied to walking areas near subway stations. From the energy-saving perspective, all public
transit centers will be located within a 10-minute walk or bicycle ride from subway stations. Walking
path networks applied to other new cities or new towns mostly serve to supplement vehicle transportation
because they fail to focus on energy saving. To connect small living zones, hub-and-spoke networks
for pedestrian and people riding bicycles will be established so that residents can reach subway stations
within 10 minutes by foot or by bicycle.
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|V. Best Practices for Low—Carbon Green Cities

o Land Use

To meet the purpose and needs of each living zone, customized plans for each zone and land use
plans will be prepared. In the course of development, the natural topography will be preserved to
the maximum extent, and waterfronts will be developed into carbon-neutral parks. Another goal is
increasing energy efficiency in the pursuit of compact and concentrated land use.

Four special zones (i.e., Vistapolis, a multi-administrative complex, eco-energy town, and river park
town) under the land use plan accommodate environmental concepts, like multi-purpose development,
water space, new and renewable energy, and resource circulation. For the arrangement of open spaces
and buildings, mitigation of heat island effects and air circulation are taken into consideration in
association with the land use plan. To create wind paths, buildings and facilities are placed at a right
angle to slope forests, and those around wind paths are planned with their height and distance conforming
to wind directions. Microclimate and topology are also considered for creating green and water areas
in continuum with natural forests. The widths of any green and blue areas will be wider than 30
m so that they can serve as linear parks and control microclimates. Roadside trees and plants will
be well-organized to facilitate air circulation in the winter and mitigate heat island effects.

Figure 17. Geomdan New City Space Plan (left) and Land Utilization Plan (right)
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Source: Geomdan new city website (http://www.geomdancity.co.kr/)
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IV. Best Practices for Low—Carbon Green Cities

o Road Transportation

Based on arterial road networks, such as the local road 98, the R&D Road (that leads to Gimpo),
and the second outer circulation road, which connects Seo-gu to Incheon Metropolitan City, the road
plan focuses on accessibility to metropolitan arterial roads and distinguishes passing traffic and in-city
traffic. The in-city road system has a hierarchical structure according to the nature and function of
roads. The existing land-use framework will be accommodated, and the new public transportation system
will be associated with this framework in order to enhance ease of use. Also, an energy-saving smart
green transportation system is planned to ensure a pleasant environment and conveniently shared roads
for pedestrians and cars, pedestrian-only roads, and bicycle paths.

The TOD plan is expected to reduce transportation energy consumption. The in-city public transportation
system will make sure that any point of the new city can be reached within 10 minutes by foot or
bicycle. For its connectivity, branch buses, village buses, bicycle paths and walking paths are
well-coordinated, and for users’ convenience, benches and resting places will be established. The public
transportation system will be connected to self-driving cars for usability, and will adopt hybrid cars,

new transportation, and replacements for older vehicles.

o Park - Green Zone

Geomdan will provide a well-established green area system in that new parks and green areas within
complexes are connected to the metropolitan green axis (Gahyeongsan Mountain to Gyeyangsan
Mountain).

Green areas on the axes are planned as preservation parks with lakes at their center. Parks are planned
for each living zone to consider environmental components on the in-city green circles and internal
green axis. Parks and green areas will connect the green areas of Geomdan to adjacent green areas
so that citizens can enjoy leisure activities there. Their functions are assigned based on a citizen journey
prediction model. Sustainability is reinforced by protecting the city’s ecosystem and establishing an
ecosystem axis. Small streams and brooklets will be created to prevent heat island effects.
Geomdan plans to create wind paths factoring in the topography and microclimate. To this end, the
surrounding forests and green and water areas will be continuously connected to secure wind paths;
and the widths of farms that include streams will be wider than 30 m to serve as linear green areas
and parks. Roadside trees and plants will be well-organized to facilitate air circulation in the winter

and have positive effects on the microclimate.
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IV. Best Practices for Low—Carbon Green Cities

== Gangneung Pilot LCGC

The Gangneung Pilot LCGC is a transportation hub of the east coast, connected by National Highways
6, 7, and 35, the Youngdong Railroad, and the Youngdong, Donghae, and Jungang Expressways; and
located within 7 km from Gangneung IC of the Youngdong Expressway and Gangneung JC of the
Donghae Expressway, and 5 km from Gangneung Station of the Youngdong Railroad and a bus terminal.
The government proposed the pilot LCGC project and Gangneung was chosen after the assessment

process.

Table 8. Gangneung LCGC Planning Framework

Project Timeline 2010 through 2020

Size (Area) Total 18.326 km®

Population Target population: 281,981 (105,000 household), Density: 120/ha

e Creating a world-first futuristic high-tech “environment-friendly carbon-zero city” to cope with
climate change and to enhance the national image
Goal e Creating green jobs and penetrating into/dominating the global LCGC market backed by the green
technology complex
e Creating a green Korean lifestyle to lead the global low-carbon green culture

e Restructuring land use, transportation, and energy supply/consumption into low-carbon practices,
establishing green infrastructure (e.g., water and resource cycling systems), commercializing Korean
green technology and providing a green technology test bed

e Creating a clean and ecological environment by conservation and restoration of the natural

Framework
environment, and expanding eco and green spaces in public life
Plan e Tapping into tradition, culture, and local resources to create the LCGC, and encouraging green
Plan lifestyles
e Establishing a global green tourism infrastructure, and creating jobs from green tourism/culture and
green technology
e Generating low-carbon energy from leading industries, realizing a nature-friendly eco-city based
Pilot on a clean natural environment and eco/green zones, evolving into a creative and symbolic green
Complex tourism/culture city based on tradition, culture, and local resources, and creating a human-oriented

city that leads LCGG

o Spatial Structure

Gangneung Pilot LCGC envisions a “city living with nature,” with the three goals of “carbon-zero

LN >

city,” “eco-city,” and “green tourism and culture city.”

Under the basic directions of creation, restoration, conservation, and improvement, creation and
improvement are applied to areas with decent development conditions so that they can set an example
of self-sufficient development, while conservation and restoration are applied to specialized areas, like
beaches, vegetation, and Gyeongpo Lake, for the promotion of sustainable development and local

identity (of Gyeongpo Bay).
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IV. Best Practices for Low—Carbon Green Cities

(D An East Coast water eco-tourism belt linked to Gyeongpo Lake is planned to fully harness the
natural environment and create an eco-complex. (2) An extensive Blue Network (Wichon-Gyeongpo
Lake-Soonpo wetland) is created by restoring the landmark Gyeongpo Lake, Wichon detention pond,
and their water ecosystems. (3) A green technology complex will be established to research, produce,
and educate new and renewable energies to replace fossil fuels and reduce greenhouse gas emissions.
@ A green tourism business complex will be established by accommodating local natural resources,
history, and tradition. (& A low-carbon environmental pilot housing complex will be created in harmony
with the beautiful waterfronts of Gyeongpo Lake and the East Sea. (6) A history and culture experience
zone will be created on the back of the local identity. (7) The traditional housing complex and low-carbon
waterfronts will be reorganized to contribute to the reduction of greenhouse gas emissions and

improvement of quality of life.

o Land Use

The land use plan of the Gangneung Pilot LCGC is characterized by multi-functional development
combining residential, commercial, business, leisure, and tourism functions. This is a combination of
TOD (a multi-functional community located within a walking distance from the city center or transit
center) and the multi-centered structure, intended to discourage driving and to contribute to the
prevention of global warming. In addition, centered on public transportation hubs, a green technology
complex, green tourism business complex, and ZED villages are placed to minimize moving distances
within the city. Around public transportation stations, walking and bicycle networks where cars are

prohibited are prepared to provide a better environment for pedestrians and cyclists.

o Road Transportation

The road transportation plan is based on the maximum utilization of existing roads and minimum
building of new roads. It is designed not to undermine the functions of inter-regional arterial roads,
like National Highway 7, Anhyeondae-ro, and Wolsong-ro. A new network surrounding Gyeongpo
Lake and a circular public transportation network are planned.

In addition, stations will be built at key points inside and outside of the pilot city to improve traffic

flow; and stations are distanced by between 600 and 800 m (about a 10-minute walking distance).
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IV. Best Practices for Low—Carbon Green Cities

o Park - Green Zone

A Green-Blue Network is created by organically connecting the disparate green areas around the East
Sea and Gyeongpo Lake with well-preserved eco-forests. Also, ecological zones, including streams,
lakes, and wetlands, are preserved or restored to mitigate heat island effects, prevent natural disasters,
secure water resources, and prepare for climate change. Parks are created around conservation areas
in order to create a network of city centers, living zones, and suburban green zones. To absorb the
carbon emissions of the city, green areas are expanded and multidimensional greening activities (green

rooftops, green walls, and green terraces, etc.) are implemented with resident participation.

Figure 19. Gangneung LCGC Transportation System (left) and Park and Green Space Plan (right)
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Further Readings

Architecture & Urban Research Institute (AURI) 2009, A Study on the Urban Design Methods for
Environment-Friendly Neighborhood Development

Gwak Gyeol-ho et al., 2011, Sustainable Land and Environment, published by Bobmunsa

Korea Agency for Infrastructure Technology Advancement, 2012, “Development of Low-carbon Urban
Planning System” (1st-year report)

Korea Research Institute for Human Settlements (KRIHS), 2008, Green Growth and Sustainable
Management of National Land, presented at the 30th anniversary of KRIHS

Korea Research Institute for Human Settlements (KRIHS), 2010, Green Growth and Future National Land
Strategy in the Global Era, special publication of KRIHS

Korea Research Institute for Human Settlements (KRIHS), 2011, National Land Policy of Korea

Ministry of National Land, Transport, and Maritime Affairs, 2009, A Study on Urban Planning Measures for
the Adaptation to Climate Change

Ministry of National Land, Transport, and Maritime Affairs, 2009, Plans for Promotion of Green Cities and
Green Buildings

Kim Gui-gon et al., 2003, Strategy and Implementation of Sustainable Development, published by Academy
Book

Kim Sang-hyeop, 2010, Birth and Development of Green Growth Policy (For A Greater Korea, Better World,
and Better Generation)

Presidential Committee on Green Growth, 2009, Plans for Promotion of Green Cities and Green Buildings

Presidential Committee on Green Growth, 2009, National Strategy for Green Growth and Five-year Plan

Statistics Korea. 2006, Estimated Future Population.

Choi Young-gook, 2008, “National Land Management Strategy for Green Growth and Accompanied
Challenges,” Presidential Council for Future and Vision, presented at the Green Growth:
National Growth Strategy Symposium

Ministry of Environment & Gangwon Province, 2009, A Study on Low-carbon Green City Model and
Framework

The World Bank, 2010, Development and Climate Change, World Development Report

Presidential Committee on Green Growth, website http://www.greengrowth.go.kr/
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