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“Today, on the occason of the 60th anniversary of the founding of the Republic
of Korea, | want to put forward ‘Low Carbon, Green Gromh' as the core of the
Republic s new vision. Green growth refers to sustainable growth which helps reduce greenhouse gas
emisson and environmental pollution.

It is also a new national devdopment paradigm that o eates new growth engines and
jobs with green technology and dean energy. Green growth is a future drategy that
will enable a Mirade on the Korean Peninsula to succead the Miracle on the Han River.”

President Lee Myung-bak
Augugt 15, 2008
Address on the naiond liberation day of the Republic of Korea



Foreword

By the Minigter of Environment

2 | am plessed to presant the Republic of Koreds Third National
Communicaion under the United Nations Framework Convention on
Climae Change (UNFCCC).

Qur plang has been suffering from climate dhange impads such as
drought, flood, ecosystem disruption, ec. We are now at a point where
dimate disagters will thregen the survival of mankind if we fail to
teke adeguae action.

In response, the internationd community has been making efforts to
protect the environment by minimizing the impacts of dimate change.
The 17th session of the Conference of the Parties (COP 17) to the
UNFCCC, recently held in Durban, South Africa, resulted in a decison to come to an agreement that
will take effect in 2020. This new ded is to require bath developed and developing countries to reduce
greenhouse gas (GHG) emissions.

As a part of this internaional effort, Korea is making the effort to shift to a new paradigm that can
reduce GHG emissions and foster economic growth simultaneously. One mgor example is Low
Carbon, Green Growth.

During the 60th anniversary of founding of the Republic of Korea on August 15th, 2008, President
Lee Myung-bak announced the Low Carbon, Green Growth paradigm as a new vision for the nation's
next 60 years ahead. To promote this vision, the Presdential Committee on Green Growth was
edablished, and the Framework Act on Low Carbon, Green Growth was enaded. This paradigm will
make it possible to create a virtuous cycle of synergy between the environment and the economy while
redudng GHG emissions.

During the COP 15 held in Copenhagen in 2009, Korea announced its nationd GHG reduction goal
of 30 pecent below the business as usual (BAU) projection by 2020. This god is in line with the
substantid deviation from the baseline of Non-Annex | countries indicaed in the Fourth Assessment
Report of the Intergovernmentd Panel on Climate Change. Since Korea is a Non-Annex | country
under the Kyoto Protocal, this is such a challenging goal that set a grea example

In order to accomplish this goal, the Greenhouse Gas Inventory & Resaarch Center of Korea (G R)
was founded in June 2010 to systematically manage the naiond GHG inventory and scientificdly



andyze the GHG reduction potenttials. Subsaquently, Korea has set the GHG redudtion goals by sector,
by industry, and per annum. These goals have been set for 25 different sub-sectors, including
indugtries, building and transport, in the implementation plan for the reduction goal as of July 2011.

Also, the GHG and Enegy Targe Management Schenme was implemented in 2011 to assign a GHG
emisson cgp to the GHG emiitters that exceed legdly-determined thresholds. This scheme is expected
to cover about 90 percent of the industrial GHG emissions, and 70 pecent of the total national GHG
emissons.

Korea's commitment to green growth and dimate change adion has been recognized globally, as
demondgtrated by the OECD adoption of the green growth declaration, and the UN publication of the
specid report on the green growth of Korea. In addition, the government of Korea established the

Global Green Growth Ingitute (GGGI) in August 2010 as an interational asset to globdly promote
and disseminate the green growth paradigm.

This report, the Republic of Koreds Third National Communication, will be submitted to the UNFCCC
as a sequd to our second report in 2003, As Korea is one of the fev Non-Annex | countries to be
submitting the report for the third time, we believe this demonstrates our strong, voluntary commitment
to adively respond to dimae change The report summarizes the nation's accomplishments in efforts
to reduce GHG emissions, including key srategies and measures, the GHG inventory compilation up
to 2009, naional dimate change adaptation measures established in 2010, green technology
investments for green growth, etc.

It is our strong conviction that taking action aganst dimate change is not an option; rather, we believe
it is a responghility which every country should teke Utilizing our ndional achievements in green
growth, we will continue to adivdy participate in the global efforts tackling climate change. We ae
already bridging devdoped and developing countries in response to climate change and promating the
Low Carbon, Green Growth paradigm with a focus on developing countries. Korea will stay
committed to making voluntary efforts and continue to broaden the reach of cooperative adivities

gobdly for a beter future.

Yoo Young Sook
Minise of Environment
Decambea 2011
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Executive Summary

Chapter 1 National Grcumstances

As of 2010, the Republic of Korea
(heredter Koreq) became the 26th most
populous country in the world with a population
above 48 million, accounting for about 0.7
percent of the world's popul&ion.

645 percent of Korea's total land area is
forests and woodlands, and 19.7 percent is
agricultural land. The annual mean temperature
range is 12.7¢C (54.9°F) as the country is
located in the middle latitudes.
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[Figure 1] Geographic location

Korea is a presdential republic with three
branches of government: executive, legidaive,
and judicid. The executive branch is made up
of the Presdent's Office, the Prime Minister's
Office, several independent agendes, 15
cabinet-level minidries, plus the Ministry of
Special Affairs. Two independent agendes (the
Board of Audit & Inspection and National

Intelligence Service), two commissons, and
three councils report directly to the President.
Two independent ministries and three
commissions directly report to the Rime
Minister. The executive branch dso includes 18
dfiliated agendes under their relevant
ministries, headed by a viceminister levd
commissone (Figure 1).

The government of Korea operded the
Spedal Comnittee on Climate Change an
inter-ministerial community to advise devdop,
and implement climate change policies, from
1998 through 2007.

In 2008, Low Carbon, Green Growth was
established as a national vison and the
Presdentid Committee on Green Growth
(PCGG) was indtituted to ectively promote
relevant policies and measures in addressng
dimate change.

Fom 1990 until 2010, Korea's economy
gew & an annud average rate of five percent.
The nominal gross domestic produc (GDP)
inaeased from USD 270.3 hillion to 1,014
billion. In tha same time frang the per capita
GDP in Korea inaessed from USD 6,305 to
20,735.

Even though the global economy has
recently been in decline (as evidenced by the
European and US financial crises) and despite
sharply rising oil prices, the economy of Korea
oontinues to show 4 percent annud growth.
With the new paradigm for economic growth,



| Executive Summary

Source : The Bark o Korea

[Figure 2] GDP and GNI growth rate

about two percat of the nationd GDP will be
in green growth investments to simultaneoudy
promote environmental protection and economic
growth.

Primary energy consumption increased by
5.2 pacent annually from 1990 until 2009,
recording roughly 243.3 million tonnes of ail
equivalent (TOE) as of 2009. Sources report, oil
accounted for about 42.1 percent of the energy
consumption in the same year, followed by coal
(28.2%), LNG (13.9%), nuclear energy (13.1%),
and hydro-power (0.5%).

Also, as energy seaurity has become more
eminently important, the government of Korea is
making efforts to be able to supply more steble
cost-efective and sustainable energy.

As of 2009, public roads accounted for 74.8
percent of modal share followed by subway
(17.0%), ral (8.0%), aviation (0.1%), and
marine transport (0.1%). During a 20-yea
period, 1990 to 2009, the share of public roads
had decreased due to factors such as the urban
rail network expansion, as well as due to fectors
auch & the shortened work week, etc. In
contrest the shares of rail and subway ill
increased in the same time frame

Populaion growth and increasing per capita

2 The Republic of Korea

inoome led to higher levds of car ownership.
The numbe of registered vehicles in the country
inadreased from 3.4 million in 1990 to 17.9
million in 2010, which is more than a five-fold
rate of increase. In the same period, the number
of passanger cars experienced a six-fold
inadease, from 2.1 million to 13.6 million.

Weste generaion has become a sodal and
ewvironmental issue in the country due to rapid
economic development. In response the
government of Korea is transforming its socid
dructure to promote the virtuous drde of
recyding. As of 2009, the amount of waste
generation in the country was 357,861 tons per
day. The total amount of waste generation has
been gradudly increasng since 1990. The rate
of landfill waste has continued to decrease while
the recycling rate has sgnificantly inaeased. In
the same period, the rate of incineration has
dowly increased.

Economic devdopment plans since 1960
have led to increased urban concentration as the
planned development heavily focused on
investing in only spedfic regions due to limited
domegtic resources and capital. In 2010, urban
resdents made up approximately 82 pecent of
the national population.

Over the past 10 yeas, agriculturd land hes
decreasad by 22 thousand hectares (ha) pe yea.
The number of acres of land usad for
non-agricultural purposes, such as congtruction
of new buildings and public fecilities, has
inareased, while unused agricultural land hes
dso increasad.

The net loss of forest area has been 5000
ha annually in the past decade. While the
unused area has increased by 2,000 ha per year
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due to deforegtation; available agriculturd land
has dso decreasad by 7,000 ha annudly, as the
area has been converted into building sites, road,
indugtrial fecilities, etc.

Chepter 2 Greenhouse Gas Inventory

Koreds total greenhouse gas (GHG)
emissons (excluding LULUCF) were 607.6 Mt
CO:2 eq. in 2009, representing a 105.0 percent
increase compared to 1990 and a 0.9 percent
increase compared to the previous year. The
total net GHG emissons (including LULUCF)
weae 564.7 Mt CO. &., representing a 106.6
percent inaease compaed to 1990 and a 0.6
percent increase compaed to the previous year.
The energy sector accounted for 84.9 percent of
the total emissons, followed by industrid
processes (9.3%), agriculture (3.3%), and the
waste sector (2.5%).

In 2009, GHG emissions per capita were
125 t CO; eg., an increase of 80.3 percent

compared to 1990 levds. Totd GHG emissons
and GHG emissions per capita continued to
inaease; however, the rate of increase had been
dowing down.

GHG amissons pea real GDP in 2009 wee
619.0 t CO; eq. per KRW hillion, showing a
22.9 percent decrease from 1990. Emissions per
GDP reflected a decreasing trend until 2009
when emissions per GDP indicated a dight
inrease. The incresse could be attributed to
inareased demend for electricity due to
extraordinary weather paterns and events.

Agriculiure 3.3% Waste 25%

Indusirial
Processes 9.3%

Energy B4.9%
=

[Figure 3] Sectord GHG emissions
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[Figue 7] GHG emissions by sources

In 2009, GHG emissons by gas were as
folows. CO, was responsible for the highest
proportion of totd emissions (89.0%), followed
by CH4 (4.6%), SFs (3.1%), N2O (2.1%), HFCs
(1L0%), and PFCs (0.4%).

CO2 and N2O incressed by 1125 percent
and 18.8 percent, respectively, compared to
1990 levels while CH4 decreased by 9.1 percent.
HFCs and SFs increased by 5.2 pecent and
160.3 percent, respedively, but PFCs decreased
by 4.2 pecent compared to 1995 levels.

4 The Republic of Korea

Chapter 3 Policies and Measures

As a member of the UNFCCC, Korea is
actively moving forward with voluntary,
multileteral polides and measures in several
sctors, in order to find a solution to the globd
issue of climae change. Since 1998, Korea has
organized and operaed the Special Committee
on Climate Change, which has led to the
formation and promotion of Conyrehensive
Action Plans for UNFCCC.

Recently, Korea changed its policy direction
to be more aggressive in its stance against
dimate change and proposed the Comprehensive
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<Table 1> Summary of the pdicies & measures for GHG reduction by sector

Sector Strategy

Reduction of GHG emissions caused

All sectors by fossil fuels

Enhanced energy demand

RL: management in the industrid sector

Energy and
industrid

Expansion of rew & renewable and
sector Stpply

dean energy swpply

Expansion of high-efficiency

Efficiency equipment supply

Promoting early action on GHG

Redudtian reduction

Intensification of building

Buildings design standards

Enhanced management of transport
demands and effident treffic system

Revitalizdion of low emission vehides

Ul 21l GHG & energy policy

for vehicles

Establishmert o low carbon distribution
system

Improvemert of agro-dairy

Agriculturd & livestock faming methods

Protection and expansion of forest

carbon sinks
Forestry
Implementation of forest carbon
offset projects
Promotion of use of wood bio-energy
Waste Minimizaion of waste occurrences

and resource recovery

Policies and measures
GHG and Energy Target Management Scheme

Voluntay agreement

Energy audit system

Consultaion on erergy use plan

Investment support for energy efidency fecilities

Energy Service Company (ESCO) business expansion

Cap on energy consumption for govemment and public sectors
Program for new & renewable energy promotion

Expansion of integraed energy supply system

Stable supply of naural gas

Maintenance of appropriae level of ruclear power gererdion
Expansion of biodiesel supply

Energy effidency standard & labeling program

Enforcemert of e-standby program

High-efficiency equipment certifi cation

Korea voluntary emission reduction registretion program
Indwstrid ad-hoc working groups for addressing climate change
Building code for enveope insulaion & energy-efficient design
Energy effidency labding program for buildings

Green building certificaion program

Green building activaion plan

Low carbon smart transit system

Green public transport

Foundation for distribution of dedric vehicles

Implementation of production and distribution o high-effi dency
vehides

Low cost, high eficiency green distribution system

Reduction of CH, emissions from paddy fields

Reduction in N,O emissions in paddy field and upland
Improvement of ruminant enteric fermentaion

Utili zation of livestock manure as resources

Maintenance and enhancement of carbon sequestration potential
Prevention of deforestation

Afforestation/ref orestation

Introduction of forest carbon offset program

Promotion of use of wood bio-energy
Redudtion of waste
Expanding reuse and recycling of waste

Utili zation of waste resources a erergy
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Action Plan for Climate Change (2008~2012),
which includes environmental and industrial
draegies, dong with a framework for
internationd ocooperation. Additiondly, the
governmantt of Korea has announced the
recently decided naiond midterm GHG
redudion god of 30 percent below BAU by
2020. Relevant palicies and measures for each
sedor are being implemented systematically.

The power and indugtrial sedors ae
promoting efforts for GHG reduction policies
centered on enargy demand, supply, and
effidency improvement. A vaiety of polides
are in place to mangge energy demands for the
indugtrial sector, including expanding the supply
of new & reneweble and dean energy Sources,
and improving enegy eficiency by increasing
the supply of high eficiency equipment.

In the building sector, dforts to reduce
GHG emissions are made through the
reinforcement of building design standards for
energy, the expanson of the effidency level
catificaion system, and the enhancement of
green building certification programs.

In the transport sector, polides are beng
enforced in reldion to the strengthening of
transport demand management, improvement of
the public trangt system, increasing the number
of low-emisson vehicles, establishing a
low-carbon digtribution system, €c.

In addition, a variety of polides are bang
promoted for the improvement of agricultural &
livestock farming methods. In the forestry
sedor, polides are bang implemented for the
protedtion and expanson of forest carbon sinks,
and forest carbon offsa projects. Ladly, in the
waste sector, palicies are in place for the

6 The Republic of Korea

minimization of weste genegation, and the
expanson of recycling and resource recovery
programs.

Chapter 4 Projected Greenhouse
Gas Emissions and
Reductions by Sector

The oveal national GHG emissons are
projected to inareasse by 36.1 percent by 2020,
compared to 2005 levels, as the sustainable
growth rate will be maintaned. The projected
emissions for 2005 to 2020 by sector ae
estimated as follows: the energy sector will
increase by 33.5 percent and industrid processes
will increase by 81.8 percent. On the other
hand, the agriculture sector is expeded to
decrease by 7.5 percent and the waste sector is
expected to deaease by 149 percent. Sinks in
LULUCF are edimated decrease by 26.0
percent.

Wi COy eg

[Figure 8] Prgected GHG emissons

Examining GHG emissions in spedfic
sub-sectors of energy; the emissions share of the
energy industry will increase from 37.8 to 38.8
percent between 2005 and 2020, due to
continuoudy increasing power consumption; and
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the emissons of manufacturing and construdion
indugtries will increase from 28.7 to 33.1
percent during the same period. However, due
to improved fuel effidency and dedine in
annud new ca regidrations, the emisson share
of the trangport sector is expeded to decrease
from 17.4 to 15.7 percent. Emissions in other
sedors are aso likely to dearease from 14.8 to
11.1 percent due to a decline in population
growth and improvements in enagy efficiency.

Regarding industrial processes, due to the
growth of related industries such as display and
semiconductors, fluoride gas (hereafter F-gas)
emissons are expected to inaease rgpidly.

In the agriculture sector, emissions from
livestock and agronomy will decrease by 2.1
and 10.1 percent respectively, in 2020 compared
to 2005, and emissons from the waste sector
are also expeded to decrease due to the increase
of waste product recycling. Net sinks from the
LULUCF sedor will decrease by 26.0 percent in
2020 compared to 2005 levels.

By GHG type, CO; emissions, which ae
primarily caused by fuel combustion, for 2020
are projected to increase by 32.0 percent
compared to 2005 levds, and the emissons
share will dightly decrease from 86.7 to 84.1

Wi COy &g
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[Figure 9] Prgected GHG emissons by type

percent. Additionally, F-gas emissions, primarily
from industrid processes, will show a high
inrease rate of 235 percent for 2020 compared
to 2005 levels. During the same period, the
emission share will more than double in size,
inaeasing from 4.3 to 10.7 percent.

CH, emissions are estimaed to inaease by
04 percent in 2020 compared to 2005 levels,
and the amisson share is projected to decrease
from 50 to 3.7 percent during the same period.
N-O emissions are expected to decrease by 48.1
percent during the same period, resulting in an
emissions share will deaease from 3.9 to 1.5
percent.

When looking & GHG amission projections
upon pursuing the reduction goals, the total
GHG emission of Korea in 2020 is expected to
be decreased by 30 pecent compared to BAU
projection. The reduction raes below BAU in
2020 by sector are estimated as follows: 27
percent dearease in energy sector, 51 percent
decrease in industrid processes sector, 7 percent
decrease in agriculture sector, and 12 percent
decrease in waste sedor.

ME O &g

= rai 2015 20
[Figure 10] Proected GHG emissons by sources
regarding reduction goas
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Chagpter 5 Milnerahility Assessment,

dimate Change Impacts,
and Adaptation Measures

Over the lagt century (1912~2010), the
temperature in Korea inaeased by 1.8C due to
the impact of global warming induding that of

urbanization. Annud precipitation also increased
by 17 percent. Compared to the 1912~1921
period, winter days shortened by 17 days while
summer days lengthened by 19 days beween
2001 and 2010. Regarding GHG atmospheric
concentration levels, the annual increase of CO;
concentration levels over the past 12 years

<Table 2> Climate change effect, vulnerability, and adaptation action plan

Impacts & vulnerabilities

Hedth

= |ncreased deah and dsease from hea waves
*|ncreased deah from meteorologicd d sasters
# Spreading of dsease from imsedts and rodents
*|ncreased patierts (e.g. asthma, dlergy)

Naturd disasters

*|ncrease in meteorologicd d sasters
*|ncrease in the scde of disaster damage
= |ncreased frequency o extreme weather

Agriculture

4 Crop cultivetion area moving rorthwerd

# Change of crop cultivaion seasons

* Obgades to productivity & stability of agricuturd ecosystem

Forest

* Movement of forest vegetdion area

= Changes in forest ecosystem structure

= |ncreased forest disasters

* Change in number of insect pests and disesse occurences

Ocean & fisheries

* Coastd erosion and flooding due to sea leve rise

* Damage to marine ecosystem and changes in fishery resources
due to increasing water temperature

Water management

*|ncreased damage from floods, droughts, and typhoons

* |ncreased damage due to ceterioration of qudity and quantity
of water resources

Ecosystem

# Sudden changes in ecosystems due to climate change

= Accderdion in domestic inflow of exotic species due to
climate change

8 The Republic of Korea

Adaptation measures

Hedth

* [nvestigation of damages from heat waves

* Measures to prevent harm to those vulnerable to hea waves

2 Monitoring & management of infecticus disesse

* Monitoring & management of infectious disease from insects
and rodents

= Expand dlergy monitoring and response facilities

Natural disasters

# Andysis of vulnerable areas and higher disaster prevention
standards

* Maintain disaster risk facility, build dissster informatian
system

* Climae-friendly land use management system

Agriculture

* Devdopment and disseminaion of crop cutivaion techndogies
amd new crops

* Stable water supply for agriculturd use

* Prevent storm and flood damage

= Forecast and devel op system to prevent spread o disease &
insect pests and livestock d sease

Forest

* Biodiversity conservation in situ and ex situ

= Maintenance and increase of forestry productivity

* Prevention policy of forest fire, landslides, and disease &
insect pests

Ocean & fisheries

* Maragement and adaptive response to sea leve rise

= Monitoring & forecasting changes in fisheries, ensure future
fishery resources

* Measires to reduce infecticus diseases on fisheries and damage
from ecidification

Water management

* Create infrastructure with reduced vunerahlity and improve
fecilities

* The 4 Major Rivers Restoration Project

= [mproved water qudity and preservaion of river ecosystem

Ecosystem

* Monitor ecosystem and evaluae vulnerabilities

* Conservation of species and genetic resources and restoraion
of ecologcal connection

* Prevention and management of damage from foreign species
and unexpected outbreaks
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(1999~2010) was 2.12 ppm per yea, higher
than the annual globd increase of 1.90 ppm pe
year. The concentration levels of CHs and N2O,
also continued to increase slomy but steadily.
However, the concentration level of three types
of CFC (CFC-11, CFC-12, and CFC-113) have
decreasad.

According to the IPCC SRES Al1B
scenaio, the changes in temperatures and
precipitation are projected to continue
throughout the 21gt century. By the end of the
214 century, the temperature will increase by
41¢ and predpitation will incease by 17 percent
compared to the past 30 yea average
(1971~2000). Extreme hot weather and heavy
rans ae also forecasted to become more
frequent. If climate change continues its current
trend, various areas including public hedth,
agriculture, forestry, maitime resources, water
management, and ecosystems will suffer
sgnificant damage.

In accordance with the 2010 Framework
Act on Low Carbon, Green Growth, the
governmeatt of Korea has established the
National Climate Change Adaptation Master
Plan to minimize damages resulting from
climate change. This measure was jointly
edtablished by 13 minigries and 70 climee
experts. The vison of this measure is to build a
society that is reslient to climate change and to
support green growth. The National Climate
Change Adaptation Master Plan is divided into
three mgor adaptation foundation plans, which
indude 1) dimate change prediction, 2) adaptation
indugtries, and 3) training, promation, and
internationd ocooperation. Additiondly,
adaptation measures are described in seven

different sectors. public hedlth, disasters,
agriculture, forestry, ocean and fisheries, water
menggement, and ecosystem. Taking into
account the levd of uncertainty regarding
dimate change, the National Climate Change
Adaptation Master Plan has devdoped as a
ocontinuing 5-year plan. Each year, it is revised
and updated based on the results of climae
change monitoring and evaluation. Also, in
order to ensure the effedive implementation of
the adgptaion measures, the central and
municipal governments established spedfic plans
for the implementation. Implementation plans
ae assessad annually, and performance
agsessments are submitted as a comprehensive
asessment report every 3 years and 5 years.

Chapter 6 Finandal Assistance &
Technology Transfer

In 2008, Korea proposed the Eagt Asa
Climate Partnership (EACP) in order to
srengthen cooperation with member countries.
Through this partnership, a total of USD 200
million will be provided to fund support
projects, training, and forums beween 2008 and
2012. Under the supervision of the Korea
Internationd Cooperdion Agency (KOICA)
which is a nonprofit agency responsble for
managing grants. The EACP is primarily
focused on five different sedors (i.e. waer,
low-carbon dty, low-carbon energy, forest, and
waste) looking to the needs of developing Asan
countries. Moreover, the Gobal Green Growth
Ingtitute (GGGI) was established in June 2010
& an independent non-profit organization to
offer solutions to developing countries relaed to
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green growth, as well as making efforts to
promote and encourage global cooperative
development.

KOICA supports vaious types of assstance
including feasihility studies, ocollaborative
projeds, specia in-country invitations for
intendgve training courses, dispaching experts,
and assgtance to non-governmental
organizations. Recently, the focus of KOICA
has been promoting environmental awareness
and sustainable development in developing
countries. Furthermore the amount of financid
support for these types of projects has been
increasng evay year. KOICA also supports
environmental and dimate change projects
through the Economic Development Cooperdion
Fund (EDCF), which was founded in 1987 to
promote economic development by assigting
indugtrial development and financid stebilizaion
for developing countries, and to further Korea's
eoconomic exchange with its partner countries.
Major developments include the stand-alone
photovoltaic powe plant congtruction project in
Mozambique and the Mekong River dike
congruction and park projedt devdopments in
Laos. EDCF has participated in the Asian
Devdopment Bank's Future Carbon Fund
Project to support energy eficiency and
renewable energy projects for GHG reduction in
developing countries.

Korea is also providing funds, technology,
and human resources to interndional
environmental organizations such & the Global
Environment Fadlity (GEF), the United Nations
Environment Programme (UNEP), the United
Nations Framenork Convention on Climate
Change (UNFCCC), the United Nations

10 The Republic of Korea

Convention to Combat Desertification
(UNCCD), the International Tropical Timber
Organization (ITTO), and others. Since joining
the GEF in May 1994, the government has
donated about USD 5.5 million pe annum. The
1st period was from July 1994 to June 1997, the
2nd period was from July 1998 to June 2002,
the 3rd period was from July 2002 to June
2006, and the 4th period was from July 2006 to
June 2010. Since 2011, Korea has been
paticipaing in the transtiond committee for
the design of the Green Climate Fund under the
UNFCCC plan. Korea is dso promoting various
energy technology cooperation projects with
oountries in East Asa and the Association of
Southeast Asan Naions (ASEAN) with a focus
on, but not limited to, renewable energy, energy
eficiency enhancement, and cleaner fossl fud
technologies.

Furthermore, for the development and
digribution of environment friendly and
sustainable agriculturd technology, the Korean
government is cooperating with countries in
Asia, Africa, and Lain America to operae pilot
projects. Along with partnerships with various
international agencies such as the Interndional
Energy Agency (IEA), the AsaPadfic
Economic Cooperaion (APEC), the Asa-Padfic
Partnership on Climae Change, the CCS
Leaders Forum, the ASEAN+3 (ASEAN Plus
Koreg China and Japan), the Internaiond
Renewable Energy Agency (IRENA), and
others, Korea is participating in technology
cooperation with both devdoped and devdoping
oountries. In particular, Korea is pro-ectively
providing technical assstance through joint
research projeds, workshops, seminars, and
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dispaching experts for multilateral cooperation
based on initial informeion sharing. Through
regional agriculture cooperdion agendes,
various projects have been promoted for
achieving climate change adgptation, inaressing
crop produdivity, and food security for
developing countries in Asa and Africa.

Chapter 7 Research and Systematic
Olbservation

The government of Korea has developed a
mid- and long-term technology road map in the
fields of energy, transport, agriculture mariime
eology, etc., in orde to strengthen the capacity
to address dimae change through research and
technological development. The nation is
expanding investments in nationd R&D
programs and dso pressing for balanced
invesment between scientific climae change
research (for prediction and adaptation), and
green technology development for GHG
redudion.

The sdentific dimate change research is
divided into dimate change prediction and
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[Figure 11] Investment on scientific climate change

research in recent 3 years

modeling technology and adaptation technology,
such as climate dhange impad assessment and
adaptive technology. Climate change prediction
and modeling can be broken down into climate
change monitoring, climate change causdity
analysis, climate change forecagting, dimate
change sdence information utilization, and other
savices. Beginning in 2010, the government of
Korea is pursiing a specidized, deployment
road mgp extending to 2030, tha is divided into
three time periods. Climate Change Impact
Assessment and Adaptive Technology is divided
into seven aeas hedlth, food seaurity, water
menggement, maine, naural disaster, forestry,
and generic technology. For areas such as water
manggemeat, maine and dissster technology
which require timdy marke entrance speedy
demongrdion and distribution, short-teem ye&
oconcentrated investment is encouraged. On the
other hand, for health, food security, foredtry,
and generic technology which reguire long-term
nurturing, long-term continuous investments are
bang mede to assure international competitiveness.
Green technology development for GHG
reduction is divided into the following
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[Figure 12] Investment on green technology
developmert in recent 3 vears
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caegories. technology for the protecion of the
environment and reuse of resources,
high-efficiency energy technology, energy
resource technology and green technology for
indugtrial and space assets. The goal of
technology for the protection of the environment
and positive reuse of resources is to encourage
indugtrial participation in government-supported
demongtration and dissemination plans, in which
the government of Korea would be responsible
for research and devdopment of public
technologies, while universities and ingditutes
would be responsible for fostering dimate
expertise. For high-efficiency energy, the
spotlight is on the development and digtribution
of the falowing: Integraed Gasfication
Combined Cyde (IGCC) technology, LED
illumination/green I T technology, power IT &
electrical equipmet dficiency technology, and
secondary rechargeable high efficiency battery
technology, €c. Regarding energy source
technologies, the focus has been on using
aternative energy sources such as naural
renewable energy or non-carbon energy sources,
instead of fossl fuels that cause GHG
emissons. Some examples of these energy
source technologies include, but are nat limited
to, slicon solar cells, non-silicon sola cdls,
biocenergy, advanced light-waer readors, fest
reactors, nuclear fusion, hydrogen energy, fud
cdls, wind power, and so forth. The government
of Korea also has been expanding investments
in ongoing green technology research
development, high-eficiency & low-emission
vehicle technology, intdligent transport and
logistics technology, eoologicd space and urban
regeneraion technology, co-friendly low-energy

12 The Republic of Korea

building technology and green process
technology in accordance with environmental
loading and energy consumption projections.

Sysemaic obsavations regarding climate
change are focusad on the atmosphere, ocean,
agriculture and forestry. To monitor the
long-term changes in atmospheric substances
that cause climate change (GHG, reactive gases,
aerosols, atmospheric radiation, etc.), the
government of Korea has been operaing the
Korea Global Atmosphere Wetch Center (GAW)
in Anmyeondo. As a member dtate of the
WMO, the nation is dso operding 11 GSNs
and 5 GUANSs (GCOS Uppe Air Networks) for
temperdure, amospheric pressure, and
precipitation measurement. There ae 34 centers
in the South Coast tha observe changes in
surface water temperature and 48 centea's that
observe changes in sea levels. In order to
oontinuoudy observe the fluctuating levels of
water, CO,, and energy, the government of
Korea has condructed three materid flux system
towers in mgor agricultural regions. These
towers not only observe changes in vegetation,
but also periodicdly observe the hedth of sail,
biodiversity, and forest ecosystems. On June 27,
2010, the government of Korea sucoessfully
launched its firg geogtdionary saellite
(Cheonlian Satdlite), a Communication, Ocean,
and Meteorological Satellite (COMS). Since
April 1, 2011, regular meteorological
observaions have been performed with the
stellite
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Chapter 8 Education, Training and
Public Awareness

Korea is committed to strengthening
coope dive efforts beween public and private
sedors, encouraging community adivities, as
wdl as promoting educaion and training on
climate change and global warming in order to
build public consensus and a foundation from
which to respond to dimate change.

Educdion and traning are offered not only
for dementary schools, middle schools, high
schools, and colleges, but aso for the general
public and experts. As information on dimate
change is actively disseaminaed through centrd
and local governments, cooperation between
public and private organizations, as well as
community activities are growing - both
quantitatively and qualitdivdy.

Korea is also me&king eforts to systematize
climae change & energy education into the
official curriculum for elementary schools,
middle schools, and high schoadls. In 2010, the
Korea Society of Energy and Climate Change
Education (KSECE) was established to set the
direction of mid- and long-teem climae change
education and the related academic contents
through conferences and journd publications.
Also, a guidance plan has been developed to
ensure the effectiveness of the educdiond
material and after-schoodl programs have been
designed and demondtrated to be able to
approach climate change in friendie and ease
way's.

Since 2010, in addition to the curriculum,
the Save Energy, Save Earth (SESE) NARA
program has been implemented to establish

ressonable energy-saving habits for children and
young people Additiondly, through systematic
dimate change training and practice,
energy-saving policy research schools have been
designated to raise avareness and encourage
green lifestyles in sudents.

In addition, there are spedalized graduae
schoals for climae change to train professonds
and to build foundations for research relaed to
dimate change adions. Professonal traning is
offered for public offidals and experts in the
field of climate change and the general public
can also receve relaed training.

As dimate change has become a focal
talking point globdly, government agencies and
relaed indudtries have begun meking efforts to
improve public awareness aout voluntary GHG
reduction through special programs, campaign
advetisng, events, and other promotiond
activities.

The Green Energy EXPO, Energy-saving
Travelling Exhibitions, and Green Growth
EXPO are aurrently in operation and various
promational maerials will be produced and
digributed for the general public to better
understend climate change issues and practice
green lifestyles. For the internet generation,
dedronic environmentd education will be
emphasized on government webstes, as well as
sepade webdtes dedicated to educating youth
on environmentd issues.

The government of Korea will seek
measures for the relevant industries regarding
dimate change and host weekly dimate change
events to spread the issues to the general public.
By expanding vaious private public cooperation
projects and hogting public events such as Earth
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Day, Ervironment Day, Energy Day, etc, the
government of Korea is promoting a public
campaign on climate change

In addition, the government of Korea is
making ongoing dforts to rase public
awareness by hogting various exhibitions and
competitions to encourage the public to adopt
habits to combat climate change

The dvil socigy in Korea has recognized
climae change and energy issues as a mgor
challenge for the naion's sustainable
development and green growth, and has

14 The Republic of Korea

expanded vaious activities to tackle climae
dhange induding policy proposals to the
government and voluntary civil action.

Also, as a cooperaion model for dvic and
public organizetions, Local Agenda 21 for the
sugtainable devdopment of local regions shares
dimate change and sustaineble growth issues
with diverse mambe's of the community,
contributing to green dtizen adions and the
improvement of policy components of local
governments, and promoting commitment to a
green lifestyle through the Green Start Network.
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Chapter I ' National Circumstances

1. Government structure

The Republic of Korea is a presidential
republic with three branches of government:
exeautive legidative, and judicial. The
exeautive branch is composed of the President's
Office, the Pime Miniger's Office, severd
independent agendes, and 15 cabinet-level
minigries plus the Ministry of Special Affars.
Two independent agencies (the Board of Audit
& Inspedion and Naiond Intdligence Service),
two commissions, and three coundls report
directly to the Presdent. Two independent
minigries and three commissions directly report

Difice of the

to the Rrime Minigter. The exeautive branch dso
indudes 18 dfiliated agencies under their
relevant minigries, headed by a vice-minister
level commissioner. The exeautive branch is
headed by the President, held in check by the
Legidative Branch, conssting of the National
Assembly members who are directly elected by
the people (Fgure 1-1). As with most stable
three-branch systems, the government of Korea
has a careful systam of chedks and balances in
plece. For example the sepadion of the
executive branch and legidative branch prevent
the concentration of power and guarantee the
freedom and rights of the citizens.

The government of Korea had operated a
Sedal Comrittee on Climate Change an
inter-ministerial community to advise devdop,
and implement climate change policies from
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1998 through 2007. This committee had
egablished and implemented 3-Year
Comprehensive Action Plans for the UNFCCC.
On August 15th 2008, Presdent Lee
Myung-bak declared Low Carbon, Green Growth
as a naiond vison in his address regarding the
60th anniversary of the founding of the Republic
of Korea. Subsequently, the Presidential
Committee on Green Growth (FCGG) was
egablished in February 2009, under the direct
supervison of the president, for the overall
management and direction of green growth. The
PCGG has made efforts to reduce GHG
emissons not only to make green anew growth
engine, but dso to break from excessve
dependence on fossl fuels. In this way, the
PCGG is teking the initigtive in addressng
climate change While the Prime Minister and a
civilian chairperson jointly serve as co-chairs of
the PCGG, its foundation was based upon the
Presdential Directives in the Regulations on
Composition and Operation of Presidential

Committee on Green Growth, as issued on
Jenuary 5th, 2009. Also, as a working-levd task
force the Secretaid was organized to support
the operation of the PCGG and to establish
drategies for green growth (Figure 1-2).

Addressng climae change is a matter of
national security. This would require efforts
from every asped of sociey, especially when
dealing with GHG redudtions. Many agencies of
the central government are directly or indirectly
linked to climate change policies. Acoording to
the Comprehengive Action Plan for Climate
Change established in 2008, at lesst 15 out of
the 45 centrd government agencies have been
implementing relevant tasks regarding dimate
change

2. Population profile
As of 2010, the total population of Korea

was estimated to be 48.8 million, with
goproximatdy 24.5 million males and 24.3

35 Commissioners nominated by President
13 Commissioners designated by law
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[Figure 1-2] Presidentid committee on green growth
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million females. In terms of sex ratio, there are
1008 males per 100 females. The nationd
population accounts for about 0.7 percent of the
world’s total population (6.89 hillion), ranked as
the world’s 26th most populous country. Korea
is dso the world's 3rd most densely populated
country after Bangladesh and Tawan with a
population density of 486 persons per square
kilomeer (excluding city-states, self-governing
dependent territories, and unrecognized
independent countries).

The annual average growth rate of the
population was at 3 percent in the 1960s, but it
continued to decrease due to the improved social
gatus of women and higher pe capita income
While the campaign to contral the growing
population has been in place, the populaion
growth rae decreased below 2 percent in the
1970s. After 1995, the growth rae decreased
below 1 percent until 2005, when it rapidly
dropped below 0.5 percent, where it has
remained snce If this trend continues, the
national population is projeded to hit the 49.3
million mark by 2020, and fdl to 48.6 million
by 2030 (Table 1-1).

In terms of age groups, the average age of
the total population increased from 31.8 in 2000

<Table 1-1> Popuation sze ad density

Y ear Totd population Annud growth Population density

(Million) Rate (%) (person per km?)
190 42,869 0.99 438
1995 45,093 1.02 449
2000 47,008 0.84 464
2005 48,138 0.48 474
2010 48,875 0.30 486
2020 49,326 0.09 490
2030 48,635 0.02 484

Source: Statistics Korea

to 33.0 in 2010, and average life expectancy
dso increased from 75.6 years (71.7 for men,
79.2 for women) in 1999 to 80.6 years (77.0 for
men, 83.8 for women) in 2009. The population
aged over 65 dso increased from 7.2 percent in
2000 to 11.0 percent in 2010.

In the same time frame the economically
active population (aged between 15 and 64)
decreased from 725 to 71.7 percent. As the
populaion aged below 14 decreased to 16.2
percent in 2010 from 21.0 percent in 2000, the
burden of elderly dependency inareased.

3. Geographic prdfile

Korea is locaed horizontdly between
125°04 and 131°52' east longitude and
veticdly between 36°06 and 38°27 north
latitude. The country shares the Yellow Sea with
Peoplés Republic of China to the west, and the
Eagt Sea and Korean Strats with Jgan to the
east and the south, respedively. In the north of
the country, the Democratic Peoplé s Republic
of Korea (i.e North Korea) shares the border
dong the Military Demacaion Line (MDL).

The total land area coves 99,392 square

L 1)
Baijing
[l e
Pysangyang
Seoul
Forgvoelvilfra off [TateE e EEn
e I (U (SE S BRABIES
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Hiroshima
e

[Figure 1-3] Geographic location of Korean peninaula
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kilometers (kn) as of 2010. The goproximate
north-south length of the land is 550 kilometers
(km) long and the goproximae eat-west width is
300 km, with over 3,200 idands scattered off

the mainland.

The configuration of the land surface is
higher in the east than in the west. Mountanous
regions risng 1,000 m above sea level are
clustered towards the north and east forming a
ridge along the terrain, which declines steeply
towards the East Sea and descends dowly
westward towards the Yellow Sea About 64.5
percent of the land area is forested, and about
19.7 percent is agricultural land (Figure 1-4).

Others 6.8% Paddy 7.8%
River 2.8% \ag | —Upland Field 11.5%
Road 2.8% |
Land 2.7% .
\
Forest 64.6%

[Figure 1-4] Land use gatus (%), 2009

4. Climate profile

Located in the temperae mid-laitude zone,
Korea has four distinct seasons. The annud
avergge tampeature range is 127¢C (54.9°F)

Wintes are cold and dry due to the
continentd  high a@mospheric pressure, and
summers are generdly hot and humid because
of the North Padfic aticyclone. During spring
and autumn, the migraory anticyclones often
provide rdatively clear skies and dry climates.

During the last 10 years (2001~2010),
according to observations made from 61
observaiond points, the anual average
temperdure had risen by 0.5C compaed to a
previous 30-year period (1971~2000). All
seasons, except summer, showed 0.6°C increase.

During the aforementioned 10-year period,
the annual mean maximum temperature
incessed by 0.5%¢, and it increased by 0.6C
during spring and winter. The annud mean
minimum temperature inareased by 0.6, and it
inceased by 0.8 and 0.7¢ in fal and winter,
respedivdy. The average annud precipitation in

-

.

[Figure 1-5] Past 10 years (2001~2010) compared to the annua average (@) Maximum temperature
(b) Minimum temperature (c) Annua precipitation
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the past 10 years has increased by 97.4mm
(74%) compaed to the prior 30-yea period
(1971 to 2000). Summe precipitation, which
accounts for 55.3 percent of annual rainfall,
increased by 86.7mm compaed to the national
averagel). This accounts for 89 percent of the
ovadl incease.

As shown, in the lagt 10-year period, most
regions indicated an inaeasing trend regarding
the annud mean maximum and minimum
temperatures (Figure 1-5). The temperaure
ranges vary depending on the regions: the
highest temperaure was beween -0.6 and 1.1C,
and the lowest temperaure was between -0.5
and 1.5¢C. The annual precipitaion increased in
most regions, especidly in the northern part of
Gyeonggi Province

5. Econamic profile

From 1990 until 2010, Korea's economy
grew at an anual average rate of five percent.
The nomind gross domestic product (GDP)
increased from USD 270.3 billion to 1,014
billion. In the same time frang the pa cepita
GDP in Korea increased from U 6,305 to
20,735 (Table 1-2, Figure 1-6).

<Tade 1-2> Nationd GDP (nominal) and GDP per caita

Caegory ’EILCJJ rsnéninﬁ(?n;) (S gDC?JErtapSrEoz)
1990 2103 6,305
1995 513 11,782
2000 5335 11,349
2005 814.7 17547
2010 1014.3 20,753

Source: The Bank of Korea

The nation had a high economic growth
rate in the 1970s. Yet, the nation recorded a
deficit for most of the 1990s. In the 1990s, the
trade balance had deterioraed as the numbe of
exports decreased due to high wages and rising
commodity prices. Also, the deficit continued as
the invisble trade balance worsaned due to
inreasing tourism outside the country.

However, the current account started to
show a turnaround ater 2000, recording over
USD 10 billion surplus in the account per
anum until 2007. This was possible because
the socid system began to opeate more
eficiently, and numerous corporaions had
resrucured themselves.

Even though the global economy has
recently been in decline (as evidenced by the
European and US financial crises), and despite
sharply rising oil prices, the economy of Korea
oontinues to show 4 percent annud growth.
With the new paradigm for economic growth,
about 2 percent of the naiond GDP will be
invested in green growth to simultaneously
promote environmentd protection and economic
expansion.

Saurce : The Bank of Korea

[Figure 1-6) GDP and GNI growth rate

1) The average of precipitation observed for the period between 1971 and 2000
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The government of Korea began to promate
policies that foster heavy and chemical
indugtries in 1980. As a reault, this industry
became a mgor pat of the naiond economy.
The sarvice industry accounted for more than
half of the GDP due to the rapid devdopment
of information technology, and weskened trade
regulaions on services in the 1990s.

The sevice industry in Korea accounted for
58.2 percent of the production Structure
followed by mining and manufacturing (30.8%),
and agriculture forestry and fishing industry
(26%) (Table 1-3).

<Tade 1-3> Structure of production by industry
(Unit %)
Agricutue, Mining & manufecturing Electricity,
Yea  foestry & > ~ gas,and  Construction Sevice
fisnerigs ~ Mining  Manufecturing city waer
1990 87 0.8 26.6 21 104 515
1995 62 0.5 26.7 2.0 10.1 .6
2000 46 0.3 28.3 25 6.9 57.3
2005 33 0.3 275 2.3 7.6 .0

2010 | 26 0.2 30.6 20 6.5 3.2

Source: The Bank of Korea
Note Domestic vdue-added and factor income (nomind, anrud)
based on the taal production by economic activities

As for the manufecturing industry, the share
of textiles, food/beverages, lumber, primay
metd, and furniture have continuoudy been on
the decline. However, the shae of
technology-intensive indudtries such as metd,
electricity, dectronics, and mechanics are on the
increase. In terms of specific sectors,
shipbuilding, dectronics, automobile, and
semiconductor production have become more
important due to the improvement of the
technology and incressing demands for these
sedors adroad.

In the service industry, wholesale and retail,

22 The Republic of Korea

food and lodging, transport and warehousing,

and finendal services all play relativdy more
aucid roles than other savice sedors (Figure
1-7, Table 1-4).

.....

Saurce The Bank o Kaea
[Figure 1-7] Changes in indudria dructure

<Table 1-4> Service indudry details
(Unit: %)

1990 1995 2000 2006 2009
Hospitdlity, retal, and food 306 264 231 204 23
Trarspart and warehousing 103 99 100 103 101

Firence & insurace 97 111 110 111 18
Red edate & lessing 107 128 127 11 97
Information and techrolagy 57 68 101 102 93
Busiress sevices 61 69 68 76 78
22'; gm;m'on N 104 90 84| 89 92
Educationd ®rvices 64 66 65 74 79
Hedth & sdd savices 39 39 52 65 75
Quiture & entertainment 18 21 19 22 23
Other ®rvice businesses 44 45 42 41 41

Saurce: The Bank of Karea
Note Domestic vdue-added and factor income (nomiral, amud)
based on the totd production by ecanomic activities

The foundation of Kored s industry is in the
export-driven economic palicies focusing on
processing trade, primarily due to scarcity of
naural resources. For this reason, Korea's
economy heavily relies on import and exports.
China is the largest export partner, accounting
for about 25.1 pecent of Koreds total exports
(USD 466 billion), followed by the US (10.7%),
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Japan (6.0%), and Hong Kong (5.4%). China
aso is the higgest importer, anounting to 16.8
percent of Kored s total imports (USD 425
billion), followed by Jgpan (15.1%), the US
(95%), and Saudi Arabia (6.3%) (Figure 1-8,
1-9).

Exporii®)

Source: The Bank of Korea

[Figure 1-8] Export by country (2010)

S ]

Source: The Bank of Korea

[Figure 1-9] Import by country (2010)

6. Energy

Primary energy consumption increased at
the average annud rate of 5.2 peacent from
1990 to 2009, recording about 243.3 million
tonnes of oil equivdent (TOE) in 2009.

The east asan financid criss in 1993

caused an 8.1 percent redudion in energy

consumption, but the rate of increase was
recorded to be 9.3 percent in the following year.
In 2000 and 2005, the rate was 64 and 38
percent, respedtivdy. After 2006, the rae was
bdow 2.0 percent. The rate went below 1.1
percent in 2009 compared to its previous yea.

Energy intensty (TOE/USD thousand) in
the early 1990s increased due to the expansion
of fadlities and incressed utilization of
energy-intensve industries such as
petrochemicd, steel indudtries, etc. However,
dhanges in industrid structures and improved
energy efficiency, afte the 1998 financid crigs,
led to a 0.25 percent reduction in energy
intendity by 2009.

Korea imported 87.9 percent of the total
energy consumption abroad in 1990, increasng
to 964 percent in 2009. A totd of USD 91.2
billion was spent on energy imports (Table 1-5).

As shown in consumption patterns by
energy sources, petroleum acoounted for 42.1
percent of the consumption, followed by coal
(28.2%), LNG (13.9%), nudear energy (13.1%),
and hydraulic power (0.5%) (Table 1-6).

LNG oconsumption substantially increased,
from 3.2 percent in 1990 to 13.9 percent in
2009, and petroleum consumption fdl from 53.8
percent to 42.1 percent, in the same time frame.
This indicates that oil dependence decreased due
to risng oil prices and environmentd regulation,
& well as expanson of clean energy palicies.

Looking at the final energy consumption by
sector, the industrial sector accounted for about
58.3 pacent of the overdl consumption,
folowed by trangport (19.7%), residentid and
commercid sectors (19.6%), and public and
other sectors (2.4%) (Table 1-7).
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<Tadde 1-5> Changes in erergy data

Annual average

Consumption 1990 19% 2000 2005 2009 increase
(1990~2009, %)
Primary energy (million TOE) 932 150.4 1929 228.6 2433 5.18
Totd energy (million TOE) 75.1 122.0 1499 170.9 182.1 477
Energy per caita (TOE) 217 3.34 410 4.75 4.99 448
Energy / GDP 0.26 0.29 0.8 027 025 021

(TOE/thousand USD)
Import dependence (%) 87.9 96.8 97.2 96.6 96.4 0.49

Saurce: Ministry of Knowledge & Econamy, Karea Erergy Econamics Institute

<Table 1-6> Primary energy consumption by source
(Unit: thousand TOE, %)

Y ear Cod Petroleum LNG Hydraulic Power Nuclear Power Others * Totd

1990 24,385 50,175 3,023 1,590 13,222 797 93,192
(26.2) (53.8) 3.2) 1.7) (14.2) (0.9) (100)

1995 28,091 93,955 9,213 1,369 16,757 1,051 150,437
(18.7) (62.5) (6.1) 0.9) (11.1) (0.7 (100)

2000 42,911 100,279 18,924 1,402 27,241 2,130 192,887
22.2) (52) 9.8) 0.7) 14.1) (1.1) (100)

2005 54,788 101,526 30,355 1,297 36,695 3,961 228,622
(24 (44.9) (13.3) (0.6) (16.1) ()] (100)

2009 68,603 102,336 33,908 1,213 31,771 5,480 243,310
(28.2) (42.1) (13.9) (0.5) (13.1) (2.3) (100)

Saurce: Ministry of Knowledge & Econamy, Karea Energy Econamics Institute
Nae Daa after 1997 are based on the new classification system o dl induding ngphtha
* Induding the new & renewahl e energy after 1992

<Table 1-7> Fina energy consumption by sector
(Unit: Thousand TOE, %)

Y ear Industria Transport Residential, commercial Puwlic and others Totd
1990 36,150 14,173 21,971 2812 75,107
(48.0) (18.9) (29.3 (37) (100)
1995 62,946 27,148 29,451 2416 121,962
(51.6 (22.3) (24.0) (20) (100)
2000 83,912 30,945 32,30 2625 149,852
(56.0 (20.7) (21.6) (18) (100)
2005 94,366 35,559 36,861 4,068 170,854
(55.2) (20.8) (21.6 (24) (100)
2009 106,118 35,930 35,72 4295 182,065
(58.3 (19.7) (19.6) (24) (100)

Saurce Ministry of Knowledge & Econamy, Karea Erergy Econamics Institute

The final energy consumption in the 1990, to 58.3 percent in 2009. This can be
indugtrial sector increased from 48.1 percent, in explanead by the growth in perochemicd and
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ded industries, the continuous increase in
nonmeallic minerals, as wdl as inaeasing
power consumption in metd fabrication plants.

The share of energy consumption in the
resdential and commercial sedor continued to
dearease, 29.3 percant in 1990 to 19.6 percent in
2009. Energy consumption by fuel type has
been regpidy transforming from oil to network
energy such as power, city gas, etc

Energy consumption in the transport sector
in the early 2000s was a major determinant of
the increase in the final energy consumption.
However, as consumption began to slomdown
due to increasing oil prices since 2002, the find
energy consumption was down to 19.7 percent
as of 2009.

As the energy security has become more
eminently important, the government of Korea
has made efforts to be able to supply more
dable, ocost-effective, and sustanable energy.
For these reasons, the government is promoting
building more infrastructures for naural gas
supply, investment in digtrict heating and power
generation eguipment, and expanding new &

renewable energy sources.

7. Transport

As of 2009, the public road accounted for
74.8 percent of modal shae, followed by
subway (17.0%), rail (8.0%), aviation (0.1%),
and marine transport (0.1%). Although the share
of public road transport was at 87.8 percent as
of the 1990s, the share of public roads hed
decreased due to factors such as the urban rail
nework expanson, the shortened work week,
ec.

The shae of rail and subway increased
from 1990 to 2009 due to increasing oil prices,
expanson of the subway system, and the launch
of high spead rail, Korea Train Express (KTX).
Passenger service by avigion was continually on
the rise after 1990, but it began to decrease after
introduction of high speed rail in 2004. There
were no sgnificant changes in the marine
trangport, showing the lowest share in the
transportation industry.

Rublic road accounted for 79.2 percent of

<Table 1-8> Share of trangport by type

Passenger

1990 1995 2000 2005

il 644814 = 70381 = 837267 950995
. (45) 67) (62) (81)
L10L6T7 | 1693003 | 2235221  2,020360

Sbway 76 T(122) | (165) | (171)
| 12,721,887 | 11289507 10410577 8801839
Public road | a7 8" | grg) | (77.0) | (746)
Maire | 8260 | 8702 | 9702 | 11009
transport (0.2) 0.3) (0.2) (01)
. 11064 = 21,000 = 22514 | 17156
AN oy 0 02 (0

Unt: Paserger (thousand persons), Freight (thausand tons), Share (%)

Freight
2009 1990 195 2000 2006 2009
1,020,319 | 57922 = 57469 | 45240 & 4168 = 388%
8.0 (17.2) (97) (6.7 (6.2) (5.
2,182,346
(17.0)
9,588,133 = 215125 = 408368 | 496174 @ 526,000 @ 607,480
(74.8) (638) (686) (734) (76.5 (79.2)
14,868 63915 | 129112 @ 134467 @ 119,410 = 120,031
©0.1) (190) | (217) (1990 = (174 = (157)
18,061 183 323 434 372 268

0.1) (01) (01) (0.9 (0.1) (0.)

Saurce: Ministry of Land, Transport and Maritime Affair I'tatistical Year book of MLTMy
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the domegtic freight transport as of 2009. This is
due to advances in the road nework and courier
indugtry, which dso affected modal shifts in
marine trangport (15.7%), rail (5.1%), and
aviation (0.1%).

Population growth and economic
development led to increases in car ownership
and usage. The number of registered vehicles in
the country increased from 3.4 million in 1990
to 17.9 million in 2010, which is more than a
fivefold rae of incease (Table 1-9). In the
same period, the humber of passenger cars grew
sx-fold, from 2.1 million to 136 million.

The number of registered persond vehicles
increased from 3.04 million in 1990 to 16.9
million in 2010. The number of persons per
vehicle (private only) was 14.1 in 1990, 4.1 in
2000, and 29 in 2010.

<Tade 1-9> Trends in number of vehicles by type
(Unit: 10,000 car§
Category 1990 1995 2000 2005 2010

Registered vehides| 339 847 1206 1540 1,794

Passenger car 207 601 808 1,112 1,363
Vans 38 61 143 112 105
Trucks 92 182 251 310 320

Specid vehides 12 33 37 4.8 5.6
Saurce: Ministry of Land, Transport and Maritime Affairs

<Table 1-10> Number of regidered cars by purpose
(Unit: 10,000 car9
Category 1990 1995 2000 2005 2010

Reg stered
cas

Officid use, 3.4 4.6 5.0 58 6.6

304 797 1139 1456 1,60
141 (7 @) | (33 (29

Commercial 32 45 62 78 9

Source: Ministry o Land, Trarsport and Maitime Affars
Note The rumber in parentheses dendtes the number of peaple per car

339 847 1206 = 1540 1,04

Persond
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8. Waste

Weste generaion has become a sodal and
ewironmental issue in the country due to rapid
economic development. In response the
government of Korea is dtering its sodal
dructure to accomodate a beneficid system of
recyding.

Snce 1990, the total amount of waste has
been gredudly increasing. As of 2009, the
anount of wagte in the country was 357,861
tons pe day. Indudtrial waste was 95,823 tons
pe day in 1995, and it continually incressed to
123,604 tons per day in 2009 (Table 1-11).
Despite the fact that congtruction waste
decreased in 1998 and 2004, due to housing
recessons and fewer new orders in congtrudion,
it continued to increase alongsde industrid
waste.

In 1995, the amount of Munidpd Solid
Waste (MSW) was 47,774 ton per day, but it
decreased to 44,583 per day in 1998 as the
Internationd Monetary Fund (IMF) crisis took
plece. Total MSW has increased since then,
reaching 50,906 tons pe day in 2009. Even
though income and consumption leves have
rapidly increased, MSW has increased only

[Figure 1-10] Waste trestment
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<Table 1-11> Trends of waste gereration

Type 1990 1995
Total 83,962 143,597
Municipd waste 47,7714

Industrid waste
Construction waste

Saurce: Ministry of Environment

gradualy since the Volume Based Waste Fee
System has been implemented.

In terms of waste treatment, the rae of
landfill waste has continued to decrease while
the recyding rate has sgnificantly increased. In
the same period, the rae of indneraion has
dowly inceased. In 1995, 45.8 percent of the
total waste was dumped in Iandfills, and the
remaining 48.9 pecent was recycled. However,
in 2009, the rate of waste in landfills has
decreasad to 11.1 percent while the recycling
rae increased to 81.8 percent

9. Building stock and urban
structures

Economic development plans since 1960
heavily focused on investing in only specific
regions due to limited domestic resources and
cepitals. This trend has led to urban
concentrations in big cities such as Seoul,
Busan, Daggu, Gwangju, Dageon, dc. As of
2010, the urban population accounted for about
82 percent of the totd naiond populdion.

In terms of housing, multi-dwelling units
such as goartments, townhouses, multiplex
homes, etc. accounted for 71 percent of dl
housing. About 584 percent of the
multi-dwdling units were high-density
apartments with & least five floors, followed by

95,83

(Unit: ton per day)

2000 2005 2009

226,668 295,723 357,861
46,438 48,398 50,906
101,453 112,419 123,604
78,777 134,900 183,31

MNon=residential bullding 1%
Mulliphes homes \ | Detachod homa

9.0% \ I.' 2Te%

Townhouse 3.7%

Aparimant 58.4%

e

[Figure 1-11] Housing type (2010)

detached homes (27.9%), multiplex homes
(9.0%), and townhouses (3.7%) (Fig 1-11).

10. Agriculture

Over the past 10 years, totd agricultural
land has decreasad by 22 thousand hedtares (ha)
pe year. Land usad for non-agricultural
purposes, such as congtrudion of new buildings
and ingallation of public facilities, has increased
and the amount of unused agriculturd land has
risen.

The area of the agricultural land in Korea
was aout 1.7 million ha in 2010. Peddy fields
accounted for 57.4 percent of the land (984
thousand ha), and the remaining 42.6 percent
was famland (731 thousand ha) (Table 1-12).
The rate of agriaultural land use has remained at
110 percent without any significant changes for
the lagt five years.
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<Table 1-12> Current status of agricultural land use
(Unit: thousand ha, %)

Y ear Total Paddy Upand fied
1990 2,109 (100) = 1,345 (63.8) 764 (362)
1995 1,985 (100) | 1,206 (60.7) = 779 (393)
2000 1,889 (100) | 1,149 (60.8) = 740 (392)
2005 1,824 (100) | 1,105 (60.6) 719 (394)
2010 1,715 (100) 984 (57.4) = 731 (426)

Saurce Korea Statistics

Korea has been improving living
environments in the rurd aeas, as well a
agriculture-rdated systems since the 1980s. The
governmatt of Korea is focusng eforts on
making the agricultural distribution system more
effident. As part of the rural environment
improvement, education and wdfae facilities
will be enhanced, and also, fam village
maintenance & residence modemization will be
caried out.

Fertilizer usage gradually decreased due to
the enacdment of eco-friendly agriculturd
legiddion, exeaution of various polides, and the
redudion of oveall agriculturd aea The
government has been implementing a 5-year
plans for ecofriendly agricultural devel opment
snce 2001 (Table 1-13).

The numbe of livestock in the country
incressed from 81,117 heads of cattle in 1990 to
162433 heads in 2010 (Table 1-14). Increased

<Table 1-13> Fertilizer consumption

(Unit: thousand tons, %)

Year Total Nitrogenous Phosphorous  Potassic
1990 | 1,104 (100) 562 (50.9) = 256 (23.2) = 286 (25.9)
1995 | 954 (100) =472 (49.5) @ 223 (234) @ 259 (27.1)
2000 801 (100) = 423 (52.8) 171 (21.3) @ 207 (25.8)
2005 = 722 (100) 354 (49.0) 162 (22.4) = 206 (28.5)
2009 | 499 (100) = 262 (52.5) @ 102 (20.4) @ 135 (27.1)

Saurce Ministry of Agriculture, Forestry and Fisheries
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<Table 1-14> Number of livestock
(Unit: thousand heeads)

Category 1990 1995 2000 2005 2010
K orean
1622 2594 1590 1819 2,922
Ruminant ~ Cattle

Milk Cow 04 553 544 479 430
Chicken | 74,463 85800 102,5471109,628 149,200
Pig 4728 6461 8214 8962 9,881
Totd 81,117 95408 112,8% 120888 162,433

Cthers

Source Ministry of Agriculture, Forestry and Fisheries

mean domestic consumption is the primary
cause of this decade-long trend.

11. Forests

The forests in Korea belong to a
sub-tropical and warm temperate zone. The
anual average temperature in the
warm-temperate zone which covers most of
Korea forest land is between 6 and 14<T,
located at 35 to 45° north latitude.

Deciduous broad-leaved trees in the
warm-temperate zone of Korea mainly include
ok and esh trees. Evergreen needieleaf trees
typicdly include pine trees, nut ping and
Jgpanexe black pines.

The sub-tropical forest zone is south of 35°
north latitude where the annud mean
temperaures are over 14¢C. This zone includes
pat of the coagta region in the south, idands
off the coast, and Jgu Idand where many
evergreen broad-leaved trees grow. Major
examples of evergreen broad-leaved trees
indude thorn bushes, Castanopss, Vaccinium
bracteatum, Cinnamomum camphora, Camdlia,
ec.

The forest aea in Korea is about 6.4
million ha as of 2010, accounting for 64.5
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<Table 1-15> Forest area and growing stock

Yea Forest aea  Growing stogk Growing stock
(thousand ha) *  (thousand m®)  per ha (m?
1970 6,611 66,750 1007
1980 6,68 145,694 2218
1990 6,476 248,426 3836
2000 6,422 407,575 6347
2005 6,304 506,377 7920
2010 6,39 800,025 12560

Saurce Korea Forest Service
Nae unstocked forests induded

percent of the totd land area. Of this,
privatdy-owned forest area is about 4.3 million
ha, accounting for 68.1 percent of the total
forest area (Table 1-15).

The forest areas consst of needle-leaf trees
(42.0%), broad-leaved trees (27.9%), and mixed
forests (30%) as of 2010. The areas for
neede-lea tree forests are on a declining trend
while broad-leaved trees are spreading.

The forest areas, by tree species, consst of
pine trees (1,468 thousand ha), big cone pines
(461 thousand ha), larches (406 thousand ha),
pinus rigida (229 thousand ha), chestnut trees
(77 thousend ha), and artifidal forests with
broadleaved trees (36 thousand hg).

The net loss of forest area in Korea has
been 5,000 ha annudly in the lagt decade The
aea has incressed by 2,000 ha per year due to
reforestation. Yd, it has dso deaeased by 7,000
ha annudly as the area has been converted into
building stes, road, indudtrid fadlities, €c.
Growing stodk in the forest was aout 800
million m*® and average growing stock pe ha
was 125.6 m®, which is increasing by 3 to 4
percent annually as forest trees younger than 30
years account for more than 59 percent of the
forests in Korea and are at the peak of growth.

<Table 1-16> Fored area by type

Yea Total Corferous forest
1970 5,700 (100 3,268 (57.3)
1980 6,301 (100) 3,249 (51.6)
1990 6,286 (100) 3,079 (49.0)
2000 6,268 (100 2,711 (83.2)
2005 6,240 (100 2,699 (43.3)
2010 6,172 (100) 2,581 (4.0)

Source Korea Forest Service

(Unit: thousand ha, %)

Broadleaved forest Mixed forest Bamboo
1,207 (21.2) 1,219 (21.4) 6 (0.1)
1,148 (18.2) 1,899 (30.1) 5 (0.1)
1,389 (22.1) 1,810 (28.8) 8 (0.0)
1,666 (26.6) 1,885 (30.1) 6 (0.1)
1,659 (26.6) 1,875 (30.0) 7(0.1)
1,719 (27.9) 1,865 (30.0) 7 (0.2)
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Chapter 2| Greenhouse Gas Inventory

1. Background information

The national greenhouse gas (GHG)
inventory was published by the Ministry of
Knowledge and Economy (MKE) in acoordance
with Artide 19 of the Energy Act before 2010.
The Framework Ad on Low Carbon, Green
Growth enacted in 2010, designated the Ministry
of Environment as the representative body in
charge of the national GHG inventory. As the
Ad daes the principles, roles and system of
GHG inventory management and the
egablishment of the Greenhouse Gas Inventory
and Research Center of Korea (GIR), it fortifies
the foundaion for a transpaent and efficient
national GHG inventory system. The national

GHG inventory preparation procedures are
desaibed as follows.

Frst, GIR provides the guidelines for
Measurement, Reporting, and Verification(MRV)
for the National GHG Inventory, which have
been gpproved by the National GHG Inventory
Committee by the end of February to rdevant
minigtries to prepare the national GHG
inventory. GIR revises the previous year's MRV
guidelines reflecting verification results derived
during the preparation of Nationd Inventory
Report(NIR) and Common Reporting
Format(CRF) every year. Agencies in eech
sector designated by the relevant ministries must
prepare ther part of the GHG inventory
following the approved guidelines. The relevent
minigries gather and submit them to the GIR by
June 30th.

The NIR and CRF submitted by rdevant
minigries are verified by GIR which is

Mational GHG Inventory Committee ]

i

= National GHG inventory Technical Group

Matlonal GHG Inventary b= e

Managemen! Commitiee + " GlR Greenhouse gas Inveniory =

& Research Center of Korea =
¢ |

Statistics Korea || It

Indusirial
Processes

e N N N N

Energy Agriculene LULLICF Wasle

Relevant ministries

ey R

ey = iy = Lo = My o
THIEE s 1 ﬁ:{.‘:‘fj.‘:',. & imnm ey MEW
Enargy - intustrial Consiructian and Agricultue, Waste
Procokiet Iransparation Tooksiry, ity
LULUCFLard Use, Land-Use Chango ang Foresiny]

[Figure 2-1] National GHG inventory management sysem
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Key Organizations

National GHG inventory committee

=

Adjustment, review, and approval of the national GHG inventory

Adjustment, review, and approval of country-specific GHG emission factors and removal factors
Adjustment, review, and approval of NIR and CRF

Adjustment, review, and approval of international report regarding the national GHG inventory and
related information

= Adjustment, review, and approval of general information on the national GHG inventory

The Vice Minister of Environment shall be the commissioner, and the committee will be consisted
of 15 members including appointees from outside as well as the commissioner.

Ex of ficio members will be chief officers from Presidential Committee on Green Growth, Ministry
of Knowledge & Economy, Ministry of Land, Transport & Maritime Affairs, Ministry for Food,
Culture, Forestry & Fisheries, Ministry of Environment, Statistics Korea, and appointed members
will be high-quality experts with relevant knowledge and experience, recommended by ex officio

=T =}

=

members to the commissioner.

Greenhouse Gas Inventory & Research Center of Korea(GIR)

=

Establishment and publication of ANational GHG Inventory Management Plan (Oct 2012)

Planning and implementation for the overall management of the national GHG inventory
Management of QA/QC for the national GHG inventory

Preparation of the Guidelines for Measurement, Reporting, and Verification (MRV) for the National
GHG Inventory

Domestic verification for the national GHG inventory

= Preparation for National Inventory Report (NIR) and Common Report Format (CRF)

= Verification and decision on country-specific emission factors and removal factors

= Management and operation of ANational GHG Management Systerm (NGMS)

= Organization and Management of National GHG Inventory Committee, National GHG Management
Inventory Committee National GHG Technical Group

L= T = R =

o

National GHG inventory management committee

= Coordination of MRV for the national GHG inventory
= Coordination of dewvelopment and verification of the national GHG country-specific emission factors
and remowal factors
= Coordination of establishment and revision of the Guidelines for MRV for the National GHG
Inventory and the Guidelines for National GHG Country-Specific Emission Factors and Removal
Factors
The head of the committee is GIR and members are public officers (above director level) from the
Presidential Committee on Green Growth, Ministry of Knowledge & Economy, Ministry of Land,
Transport & Maritime Affairs, Ministry for Food, Culture, Forestry & Fisheries, Ministry of
Environment, Statistics Korea, etc.

National GHG technical group

= Technical review of NIR and werification report
= Technical review of country-specific GHG emission factors and removal factors
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= Technical review of the Guidelines for MRV for the National GHG Inventory and the Guidelines for
National GHG Country-Specific Emission Factors and Removal Factors

Technical Group will be consisted of experts from the GIR, Statistics Korea, and recommended by
he relevant ministries(MKE, ME, MIFAFF, MLTM) and by the President of the GIR

Relevant Ministries

= In accordance with Article 36, Paragraph 4 of the Framework Act on Low Carbon, Green Growth,
relevant ministries required to submit GHG inventories are the Ministry of Food, Agriculture,
Forestry & Fisheries (agriculture, forestry, fishery); Ministry of Knowledge & Economy (energy,
industrial processes); Ministry of Environment (waste); and Ministry of Land, Transport, and

Maritime Affairs (construction and transport).

Agencies

o Agencies, which are designated by the relevant ministries, conduct the task of preparing GHG

inventory for each sector, respectively.

Agencies include Korea Energy Economics institute, Korea Institute of Construction Technology,
Korea Transportation Safety Authority, Korea Energy Management Corporation, National
Agricultural Research Institute, National Institute of Animal Science, Korea Forest Research

Institute, and Korea Environment Corporation.

reponsble for preparing the verification report
based on the verification results. GIR's experts
review the NIR and CRF for each sedor; and if
necessary, they may be reviewed by outsde
experts who did not participate in the initial
prepaation of the GHG inventory by the
rdevant ministries. Each Ministry must submit
the NIR and CRF, revised by themselves
reflecting verification result, to GIR by the end
of Ocdober. After the National GHG Inventory
Committee completes the final review of the
NIR and CRF, with the technicd review of the
Naiond GHG Inventory Technical Group and
consultetion of the Naiond GHG Inventory
Management Committee the results are

published in December.

GIR refaences the Revised 1996 IPCC
Guiddines, GPG 2000, and GPG-LULUCF
devdoped by IRCC as the edimation
methodologies of the naiond GHG inventory.2)
The sectors in the GHG inventory preparation
indude energy, industrial processes, agriculture,
LULUCF (land-use, land-use change, and
foredry), and waste®). As designaed by the
Kyoto Protocol4), the six direct GHGs such &
CO, CH, NYO, HFCs, PFCs, and Sk are
induded in estimating the Naiond GHG
Inventory. Estimation units, usng Global
Waming Potentials (GWP)5 for the conversion,
is Million tonne CO, equivalent (Mt CO, eq.).

2) Good Practice Guidance for Land Use, Land-Use Change and Foregry (2003)
3) Sdvent and Other Product Use sedor is not included dnce the emission levels from this source is negligible.

4) Adopted on Dec 1997 in Japan, the Kyoto Protocol is a protocd to the United Nations Framewvork Convention on

Climate Change (UNFCCC), aimed at fighting globd warming. Korea joined as of Nov 2002.
5) Global-warming potertial is a relative measure of how much heat a GHG traps in the atmogphere, used in AR2
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[Figure 2-2] Trends in GHG emissons and removals
<Table 2-1> GHG emissions and removas by sector
(Unit : Mt CO, &g.)
1990 195 2000 205 2006 207 2008 oy Change from base fo
latest reported year
Energy 243.1 357.7 414.4 469.6 476.6 495.8 509.6 5160 1123%
Industrial Processes 20.2 51.3 58.4 64.1 62.8 58.6 58.3 56.7 180.6%
Agriculture 22.7 235 22.4 20.3 19.7 19.3 194 198 -126%
LULUCF 231 -22.4 -36.5 -324 335 -375 -41.0 -429 85.6%
Waste 10.4 155 18.5 16.3 16.6 15.2 15.1 151 44.8%
Total Emissions?) 296.4 448.1 513.7 570.3 575.7 588.8 602.3 6076 105.0%
Tad Ne Emissions?) 273.3 425.6 4717.2 537.9 542.2 551.3 561.4 564.7 106.6%

Indirect GHGS® are also calculated, and
reported Nitrogen Oxides (NC), carbon
monoxide (CO), norrmethane volatile organic
compound (NMVOC), and sulfur dioxide (SOy).

2. Nationa GHG emissions

Totd GHG emissions were 607.6 Mt CO;
eg. in 2009, representing a 105.0 percent
increase since 1990 and a 0.9 percent increase
from 2008. Total GHG net emissons were

6) Total Emissions excluding LUL UCF

564.7 Mt COz ., in 2009, represatting a 106.6
percent increase since 1990, and a 0.6 percent
inorease since 2008 (Figure 2-2, Table 2-1).

A. Total GHG emissions per capita

GHG emissons per capita were 125 t CO,
a. in 2009, represmting an 80.3 peacat
inarease since 1990 and a 0.6 percent increase
since 2008. While totd GHG emissons and
GHG amissions per capita continued to incresse,

7) Total Net Emissions; total GHG emissons by sources minus renovals by snks
8) Indirect GHGs combine with other substances which reaults in the creation of GHGs
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[Figure 2-3] GHG emissons per capita

<Table 2-2> GHG emissions per capita
(Unit: Mt CO; eq, Million, t CO, eg. per person)

Change from
1990 1995 2000 2005 2006 2007 2008 2009 base to fatest
reported year

Total emissions 2964 4481 537 5M3 5757 5888 6023 607.6  106.0%

Esimated

populaton .80 593 47008 813 87 85648600 K74 137%

Total emissions
per capita

source Statistics Korea

69 99 109 118 119 122 124 125 80.3%

the rae of inaease had been dowing down

(FHgure 2.3, Table 2-2).

B. GHG total emissions by real GDP
GHG emissons per red GDP in 2009 were

6190 t CO2 eq. pa KRW hillion, showing a
229 percent decrease snce 1990 (Fgure 2-4,

1 B, g CHW Blisn

W TR WD T R TR RS RS (A v D SO0 ol N N RN SR RSN

[Figure 2-4] GHG emisdons by read GDP

<Table 2-3> GHG emisdons by GDP
(Unit : Mt CO; &g., KRW hillion, t CO, eg/KRW Hhillion )

Change from
190 1995 2000 2005 206 2007 2008 2009 hase fo latest
epoted year

Totl 2964 448.1 5137 5703 5757 588 6023 6076  105.0%
emissons

Real

GDP 368,986539 424 B4,628865,241910,0499%, 515978,499981 625  166.0%

Total

ep”gsfga”ls 8032 | 830.6 7396 6591 | 6326 6156 6156|6190  22.9%

GDP
Saurce Bank of Korea

Table 2-3). Emissions per GDP refleded a
decreasing trend until 2009 when emissions per
GDP indicated a dight inaease. The incresse
oould be attributed to incresse demand for
dedricity due to extraordinary weather patterns
and events.

3. GHG emissions by sector

Total GHG emissions consisted of the
following sectors. 84.9 percent from the energy
sector, 9.3 percent from indugtrial processes, 3.3
percent from agriculture, and 2.5 percent from
the waste sedor (Figure 2-5).

Agricullure 3.3% Waste 2.5%

Industrial
Processes 9.3%

o

Energy B4.9% -

[Figure 2-5] GHG emissions by sctor
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A. Energy

Emissons from the energy sector in 2009
wee 5160 Mt CO; &., acoounting for 84.9
percent of the national total. These result
showed a 112.3 percent increase since 1990, and
a 1.3 pecent increase snce 2008. The mgjority
of emissons in the energy sector came from
fossl fuel combugion, which comprised 98.8
percent of the totd emissions. 44.9 percent of
GHG eamissions by fossl fuel combustion came
from the energy indugtry, 27.6 percent from
manufadturing and construction, 16.2 peroent
from transport, and 11.3 pecent from other
sedors (Table 2-5).

GHG emissons consisted of the following
energy sources. 50.4 percent from ocod, 354
percent from oil, 14.2 percent from gaseous
fud, and 0.1 pecent from biomass. GHG
emissions from coal increased by 170.1 percent,

ol by 331 pecent, gaseous fuel by 926.8
percent, biomass by 129.8 pecent since 1990.
The increased use of cod and gaseous fud in
the energy industry raised the GHG emisson
levels.

Even though the use of dean and new &
renewable energy sources had been growing,
emissions from the energy industry were ill
inaeasing because of the increased power
consumption caused by the growth of
energy-intensve industries and the service
industries. In particular, emissons from
commercid fadlities, mechanical equipment,
housing, il (chamicals), and primary meal
occupied a large proportion of GHG emissions.
Meanwhile, emissons from other ssctors
showed a reduction trend - this was causad by
decreased consumption of hard coal in
households tha had experienced rased income
levels.

<Tade 24> GHG emisdons in energy sctor
(Unt: Mt CO, &)
Change from base to

1990 1995 2000 2005 2006 2007 2008 2009 |aest reported year

Fud combustion 237.7 |« 3545 | 4100 @ 4637 @ 4704 | 489.1 @ 5028 @ 50.6 114.4%
Fugitive emissions from fuel 54 3.2 44 5.9 6.2 6.7 6.8 6.4 18.0%
Total emission 2431 | 357.7 4144  4@6 @ 4766 | 4958 @ 509.6 @ 516.0 112.3%

<Tabe 2-5> GHG emissions in fud combugion
(Unt: Mt CO, eq.)
Change from base to

1990 1995 2000 2005 2006 2007 208 2009 latest reported year

Energy industry 438 958 137.0 1775 187.2 198.2 2111 287 368.7%
Manufacturing industry 5
& construction 77.0 1152 129.6 134.6 1%6.0 144.6 150.0 140.8 82.9%
Transport 354 649 70.1 81.9 .7 84.0 81.8 82.6 133.4%

Other 76.5 786 734 69.6 6.4 62.3 59.9 57.6 -24.7%

Total 231.7 3545 410.0 463.7 470.4 489.1 502.8 509.6 114.4%
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<Table 2-6> GHG emisdons in industria processes sector

1990 1995 2000 2005

Mineral production 181 315 284 276

Chemical industry 10 4.6 7.9 114
Metal production 01 0.1 0.1 0.2
Halocarbon and

SF, production 10 2.6 3.2 0.0001
Halocarbon and 00 125 188 249

SFe consumption

Total emission 202 513 58.4 641
* emision change rae from 19% to the latest reported year

B. Industrial processes

Emissions from the industrial processes
sedor in 2009 were 56.7 Mt CO; €.,
accounting for 9.3 pecent of the national totd.
This reflected a 180.6 percent inareasse from
1990, and a 2.7 percent decrease from 2008.
Mined production congtituted 50.8 percent of
total GHG emissons, chanical industry
condituted 14 percent, metd production
condtituted 0.3 percent, halocarbon and Sks
produdion congtituted 00003 percent, and
halocarbon and Sks consumption congtituted
476 percent (Table 2-6).

Cemat produdion acocounted for 80.5
percent of mineral production and for 40.9
percent of industrid processes emissions.
Cement produdion was a major source of
emissions.

Totd emissions from industrial processes
sedtor had dedined since 2005. The resson was
that GHG emissons decreased due to the
ingtallaion of technology to decompose HFCs
and NO (emitted from nitric add produdion
processes).

Unit: Mt CO; &)
Change from base to

2006 2007 2008 2009 |atest reported year

275 29.8 29.8 28.8 59.0%
9.8 0.9 08 0.8 -5.2%
0.1 0.2 0.2 0.2 77.3%
0.0002 ' 0.0002 = 0.0002 00002 -100.0%
253 27.6 274 27.0 115.8%
62.8 58.6 58.3 56.7 180.6%

As the industries for heavy electric
eguipment, semicondudors, and displays
devdoped, emissons from hdocarbon and Sks
consumption had increased since 1990.
However, these emissons decreassd, more
recently, as the use of NFs increased.

C. Agriculture

Emissions from the agriculture sector in
2009 amounted to 19.8 Mt CO, eg., accounting
for 3.3 percent of the nationd totd. This
indicated a 12.6 percent decrease since 1990,
and a 2.3 pecent increase since 2008.

Rice aultivaion accounted for 31.1 pecentt
of the emissons, followed by cropland (30.0%),
enteric fermentation (19.4%), and manure
menagemeat (19.1%) (Table 2-7).

Emissions had been decressing in the
aronomy9 sub-sector due to the reduction in
paddy fields and the use of fertilizer. Emissons
in the livestock sub-sedor were also in a
decreasing pattern in early 2000. Since then, the
increase of meat consumption had led to an
increasing trend in livestodk emissons.

9) Agronomy is the science and technology of producing and using plants for food, fuel, feed, fiber, and reclanetion
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D. Waste

Emissons from the waste sedor in 2009
amounted to 15.1 Mt CO, eg., accounting for
2.5 pecent of the national totals. This
represmted a 44.8 percent increase compared to
1990, and a 0.1 percent decrease compared to
2008.

Solid waste disposal accounted for 50.0
percent of the totd emissions, followed by
incineration (38.2%), wastewaer handling

(8.2%), and other sectors (3.7%) (Table 2-8).
The total emissons from the waste sedor were
manly affected by landfill and indnerdion.
From 1990 to 2000, the total emissions from the
waste sedor had increasad because the waste
manggement policies changed to promote more
indneraion rahe than landfill use As energy
recovery from the indnerding fadlities has been
inaeasing since 2000, the emissons from the
waste sedor has dso decressed.

<Table 2-7> GHG emissions in agricuture sctor

1990 1995 2000 2006

Enteric fermentaion 30 4.0 36 32
Manure management 25 35 34 3.3
Rice cultivation 10.2 9.0 87 7.6
Agricultural soils 6.9 6.9 6.7 6.1
of agFr:((e:lu?tubrlejimer%idues = = e 15
Tad emission 22.7 235 224 20.3

(Unt: Mt CO, eq.)

Change from base to

2006 2007 2008 2009 |atest reported year

34 35 37 38 27.3%
34 315 37 3.8 52.4%
6.9 6.3 6.2 6.2 -39.6%
59 58 58 59 -13.6%
0.1 0.1 0.1 0.1 4.8%
19.7 19.3 19.4 19.8 -12.6%

<Table 2-8> GHG emissons in wase sector

1990 1995 2000 2005

Solid waste disposa 74 9.7 9.3 85
Waste-waer handling 15 15 13 13
Waste incineration 14 4.2 7.7 6.0

Other 0.0 0.0 0.2 0.4

Total emission 104 155 18.5 16.3

* emission change rate from 2000 to the latest reported year

(Unt: Mt CO, eq.)

Change from base to

2006 2007 2008 2009 latest reported year

8.3 7.6 74 75 1.5%
12 12 12 12 -19.9%
6.7 59 59 5.7 297.7%
05 05 05 0.6 2194%"

16.6 15.2 5.1 15.1 44.8%

<Table 2-9> Removals in LULUCF sector

1990 1995 2000 2005

Forest land 23.1 22.4 -36.5 324
Net emission (sink) 231 22.4 -36.5 -32.4

40 The Republic of Korea
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Change from the
latest reported year

85.6%
85.6%

2006 2007 2008 2009

-335 -375 -41.0 -42.9
-335 -375 -41.0 -42.9
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E. LULUCF 4. Greenhouse Gas enissions by
gases
Removals of GHGs in LULUCF were 42.9
Mt CO;, eg. in 2009, 85.6 percent inarease from The share of CO; in the total GHG
1990 levels, and a 4.7 percent increase from emissons in 2009 was 89.0 percent, followed by
2008 levels. Since Korea does not fertilize 4.6 percent of CH4 3.1 pecent of Sk, 2.1

nitrogen in forested land and has a low
proportion of organic soil, there were no
non-CO, emissons in LULUCF.

percent of N-O, 1.0 pecent of HFCs, and 0.4
percent of PFCs. Compared to the levels in
1990, CO; and N2O emissions incressed by

mC0; mCH, mN:O mHFCs mPFCs mSF,

Mt CO; eq.

A

200

100

o - 2

1950

CO,
CH,
N,O
HFCs
PFCs
SFs
Total emission
LULUCF

Net emission
(with LULUCF)

- i &
] 1 1 i
‘ ‘ ’ ] a5 = '
. i
i
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[Figure 2-6] GHG emissions trends
<Table 210> Greenhouse gas emission by sources
(Unit : Mt CO;, eq.)
1990 1995 2000 2005 2006 2007 2008 apge  |SHETEE T EER 1
latest reported year
254.4 389.0 443 496 5019 5218 535.0 540.6 112.5%
30.5 29.1 29.1 8.8 284 278 27.9 21.7 -9.1%
10.5 14.9 18.3 2.2 203 119 12.3 125 18.8%
1.0 56 8.4 6.7 61 74 6.9 5.9 520"
24 2.2 2.8 29 31 2.9 2.3 -42%
7.1 113 15.3 160 169 17.4 18.6 160.3%"
296.4 4481 513.7 570.3 5757 5888 602.3 607.6 105.0%
231 224 -36.5 -4 -335 -375 -41.0 429 85.6%
2733 425.6 4772 537.9 5422 5513 561.4 564.7 106.6%

* 2009 increase rate conpared to 195 levels
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1125 percent and 18.8 percent, respedively, and
CH4 emissions decreased by 9.1 percent.
Emissons of HFCs and SFs inareased by 5.2
percent and 160.3 percent, but PFC emissions
deareased by 4.2 percent (Figure 2-6, Table 2-10).

A. Carbon dioxide (CO,)

CO, emissons (without LULUCF)
amounted to 540.6 Mt CO- eg. in 2009,
accounting for 89.0 percent of the totd GHG
emissons. This represents a 112.5 percent
increase compared to 1990 and a 1.1 percent
increase compared to 2008. Compared to 1990,
CO, emissions in 2009 increasd by 116.2
percent in energy sector, by 53.6 percent in
industrial processes sector, and 297.1 percent in
wagte sector. The removals from LULUCF
increased by 85.6 percent (Hgure 2-7).

The major source of CO, emissons is the
combustion of fossl fuel. In 2009, it comprised
93.6% of the total CO; emissons. With the
exception of the Asan financial aiss in 1998,
the emissons from energy industries kept

e

inaeasing because of an increase of the fuel
consumption in energy industries.

B. Methane (CH.)

CHs amissions in 2009 were 27.7 Mt CO;
€., accounting for 4.6 percent of the total GHG
emissions. These emissions represented a 9.1
percent dearease compared to 1990, and a 0.6
percent decrease compared to the previous yea.

The major sources of CH4 emissons are
rice cultivation and the fugitive emissons from
naural-gas processing.

In 2009, CHs emissons from fuel
combusgtion in the energy sector decreased by
48.1 percent. CH4 emissions from the industrial
processes sector increased by 350.7 percent
compared to 1990, because of the increase of
production of ethylene and styrene in chamistry
industries.

In the agriculturd sector, emissions from
enteric fermentation, manure management, and
field buming of agricultural residues increased
by 27.3, 46.7, and 7.2 percent respedivdy, but

SO0 §

400 §

Mt CO: eq.

200 |

i
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[Figure 2-7] CO, emisson by sources and drks
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[Figue 2-8] CH4 emisson by sources

emissons from rice aultivaion decreasad by
39.6 percent. In the waste sector, solid waste
disposal decreased by 1.5 percent and
waste-water handling decreased by 55.5 percent
(Fgure 2-8).

C. Nitrous oxide (N:O)

N2O emissons amounted to 125 Mt CO;,
€g., 188 percent increase compared to 1990 and
a 2.0 percent increase compared to 2008 (Hgure
2-9).

The mgor source of N2 O emissions is the
agricultural sector, accourting for 68.4 percent
of the overall national emissons and 47.6
percent of N,O emissions from agriculturd soils.

As decomposition of NO (emitted from
nitric acid produdion process) took place since
2007, the emissions from the industrial
processss sedor significantly decreased.

Changes in N2O emissions in 2009
compared to 1990 were as follow: 175.2 percent
increase in the fuel combugtion from energy

industries, 55.2 pecent inaesse in livestock
manure management, and 314.0 percent increase
in waste indneraion. However, emissons
decreased in agricultural land and industrial
processes, by 13.6 and 104.2 percent,

respedtivdy.
D. Hydrofluorocarbons (HFCs)

HFCs emissons in 2009 were 59 Mt CO,,
accounting for 1.0 percent of totd GHG
emissions. These represented a 5.2 percent
inorease compared to 1995 and 14.7 pecent
decrease compared to the previous year (Figure
2-10).

HFCs emissions, which are rdeased from
HCFC-22 production, decreasad because of the
agplication of HFC-23 decomposition
technology by themal oxidaion since 2003.

Major sources of HFCs emissions ae
mostly refrigeration and air conditioning
equipments and semiconducor manufacturing.
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[Figure 2-9] N,O emisson by sources
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[Figure 2-10] HFCs emisson by sources
E. Perfluorocarbon (PFCs) F. Sulfur hexafluoride (SFs)

PFC emissons in 2009 were 2.3 Mt CO,
eg., which acoounted for 0.4 pecent of the totd
GHG emissions. This represents a 4.2 pecent
decrease compared to 1995 and a 22.1 percent
decrease compaed to the previous yea (Figure
2-11).

The major sources of FFCs ae the
semiconductor industries and the display
industries.

44 The Republic of Korea

S has emissions acocounted for 3.1 percent
of the total emissions in 2009.

F6 emissions were 18.6 Mt CO; eq. in
2009, representing about a 160.3 percent
inarease compaed to 1995 and a 7.0 percent
inrease compared to the previous year (Figure
2-12). The major source of SFs are the heavy
dedric equipments industries and the display
industries.
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[Figure 2-11] PFCs emission by sources
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[Figure 2-12] SFs Emisson by Sources
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Chapter 3 | Policies and Measures

As a member of the UNFCCC, Korea is
adively pursuing voluntary, multilaterd policies
and measures in severa sedors, in orde to
contribute to the internationd joint effort to find
a solution to the globd issue of climae change
Since 1998, with the Prime Minigster as the
head, Korea has organized and operated the
Secial Commiittee on Climate Change, which
condgs of the heads of mgor government
offices and adminigtrations, to cope with the
climate change issue. This committee has led to
the formaion of the Comprehensve Adion
Plans for UNFCCC, which was then promoted
after indepth condderaion and discusson.

Recently, Korea enhanced its climae
change polides to pursue more adive
combative measures. As a reault, the
governmant proposed the Comprehensive Adion
Pan for Climate Changg(2008~2012), which
includes contents related to environment,
industry and a framework for international
coope dion, ec. This plan was launched to
counter globd dimate change and to begin
working towards the initiation of a low carbon
society through green growth.

The power and indugtrial sedors ae
promoting efforts for GHG reduction policies
centered on engrgy demand, supply, and
effidency improvement. Regarding energy
demand, strict demand management policies for
the indudtrial sector are being pursued. For

energy supply, a variety of policies are in place
to expand the supply of new & renewable and
dean energy sources. By increasing the supply
of high dficiency equipment, dforts for
improvement in energy efficiency ae dso being
promoted.

In the building sector, efforts to reduce
GHG amissions are being made through the
reinforcement of design standards for
energy-saving buildings. For this purpose, the
energy dficiency level certificaion system is
being expanded, and the green building
certification program is being improved.

In the transport sector, policies are being
enforced for the improvement of the public
trangport system, the increase of low-pollution
vehides, the establishment of a low-carbon
distribution system, and so forth. In addition, a
vaiety of polides are bang promoted to
improve the management methods for the
agriculture sector. In the forestry sector, policies
ae being implemented for the protection and
expanson of fores carbon sinks, and forest
carbon offset projeds. Lagtly, in the waste
sector, polides are in place for the minimization
of waste generation and for the expansion of
recyding programs and resource recovery.

The aforementioned promationd Strategies
and their individud measures are arranged as
shown in Table 3-1. The major contents of
gpedfic policies and measures in each
promation strategy, such as GHG targets, trends
and current status, ae summarized in Table 3-2.
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<Table 3-1> Summary of the pdicies & measures for GHG reduction by sector

Sector Strategy Policies and measures

Reduction of GHG emissions caused by

All sectors fossil fuels

GHG and Energy Target Management Scheme

Voluntary agreement
Energy audit system

Enhanced energy demand Consultation on energy use plan

Demand . ) ;
management in the industrid seta | |nyegtment support far energy efficiency fadilities
Energy Service Company (ESCO) business expansion
Cap on energy consumption for government and public sectors
Pragram for new & renewable energy promotion
Energy and Expansion of integrated energy supply system
industrid . Expansion of new & renewable and O~
sedtor updy dean energy supply able supply of maturd gas
Maintenance of gprapriate levd of nudear power generaion
Expansion of biodiesd supply
_ _ N Energy efficiency standard & labding program
Efficiency Expansoj LB AEE 1) Enforcement of e-standby program
equipment supply
High-efficiency equipment certification
i i Korea voluntary emission reduction registration program
Redution,  Yomaing eaer:jy adion on GHG . Y . & . p .g
reduction Industrid ad-hoc working groups for addressing dimate change
Building code for envelope insulation & energy-efficient design
Bl d Intensification of building Energy efficiency labeling program for buildings
uild ngs )
¢ design standards Green hbuilding certifi cation program
Green building activation plan
Enhanced management of transport | LOW carbon smart transit system
demands and eficient traffic system Green public transport
Revitalization of low emission vehides Foundation for distribution of electric vehides
Transport
GHG & erergy policy Implemertation of production and distribution of high-effi cency
for vehicles vehicles
Establishment of low carbon . . o
distribution system Low cost, high efficiency green distribution system
Reduction of CHs emissions from paddy fidds
Agricu“urd & |mprwemmt o ago_(biry Reduction in N,O emissions in peddy fidd and Lpl and
livestock farming methods Improvement of ruminart enteric fermentation
Utilizetion of livestock manwre as resources
Mantenance and enhancement of carbon sequestration potentid
Protection and exparsion o forest . .
carbon sinks Pra/entloh o de‘oratfsltlon
Faresty Afforestati on/ reforestation
Implementation of forest carbon .
offset projects Introduction of forest carbon offset program
Promotion of use of wood bio-energy | Pramotion of use of wood bio-energy
S Reduction of waste
Waste Minimization o waste occurrences Expanding reuse and recyding of waste

and resource recovery
Utilization of waste resources as energy
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<Table 3-2> Pdicies & measures for GHG reduction by sector

Policy & measures Detals

= Setup of maximum allowance for annud GHG emissions for businesses
emitting more than 125,000 t CO2 eq. of GHG or fadlities emitting more than
25000 t CO, eq. (2012 as the standard)

= Fine will be imposed on businesses when the standard is not met

GHG and Energy
Target Management
Scheme

Energy and industrid sector
Energy demand

= Tages will be expanded to induwle businesses with annud energy-
Voluntary consumption over 5,000 TOE to businesses with over 2,000 TOE
agreement * Industries will voluntarily set and actualize ther energy-saving and GHG
reduction goals

= Industries with annud energy consumption over 2,000 TOE will comply with
Erergy audit mandatory audit implementation every fiveyeas
system = Industries with annual energy consumption over 200,000 TOE will be partly
audited every threeyeas

= Businesses with large scde energy consumption are required to hawe a
Consultation on discussion on their energy-consumption plan with the government
energy e plan | = The targets of consultation include city deveopment, industrid complex
development, port development, etc.

= Regacing outdaed, low-efficiency faclities and increasing the distribution of
high efficiency equipments.

= Lomg-term, low interest loans and tax support for investment in
energy-effident facilities

Investment  support
for energy-effidercy
facilities

Energy Service | = From induding simple equipmerts like lightening equipment in the beginning,
Company(ESCO) = recently includes more complex equipment such as small scale co-generaion
business expansion  fadilities and waste heat recovery system.

Cap on energy

consumption for | = Public ingtitutions are to st energy-saving gods by year and make efforts to
govemment and fulfill them

public sectors

Energy Supply

Program for new | = 1 Million Green Homes project to rep ace the current energy supply with new
& rerewable energy. & renewalle erergy such PV, solar, and geothemd energy by 2020
promotion = Invedment suppat for the devdlopment of core techmology for new & renewable energy

Expansion of | = Introduction of the integrated energy supply system to large residentid aeas,
integraed energy = commerdal districts, and industrid complexes
supply = Utilization of heat from waste incineraion for dstrict heating

= Diversifying naturd gas sources that are concentrated in Middle East and
Stable supply of | Southeast Asia
naurd gas = Erhancement the stability of mid-end long-term supply through the expansion of
storage fadilities

Maintenance of
approprigte levd = Mantanng a certan percentage of nudea power generaion out of the totd
of nudear power = longterm power supply

generdion
.Ex.pansion of tI?Ie(z)\(/;lal egél rﬁ())(rt];g::srrsglo?atzlofuels through oil pilot project, marine plants, and
biodiesd supply

= Tax exemption for hiodesd il in 2011, adbpt Renewable Fud Standerd (RFS) by 2012

Type

Requl dion
Institutiond ized

Institutiond ized
& financdial ad

Requl ation
& finandal ad

Requl dion

Institutiond ized
& finandal ad

Institutiond ized
& finandal ad

Requl dion

Institutiond ized
& finandial ad

Institutiond ized
& finandal ad

Recommended

Recommended

Institutiond ized
(Regulaion
forthcoming) &
finandal ad

Status

I mplemented

Implemented

I mplemented

Implemented

I mplemented

I mplemented

Implemented /
Modified

I mplemented

I mplemented

I mplemented

I mplemented

I mplemented
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<Table 3-2> Policies & measwres for GHG reduction by sectar (cortinued)

Policy & measures Details Type
Energy efficiency improvement through high efficiency equipment
Erergy-efficiency | = Efficiency grades [1-5] are lebeled on 24 items, such as refrigerators and
Standad & Labeling  washing machines. Requl ation
Program = Prohibits production and sdes of items below gade 5
= All elecronic products produced after 2010 met the requirement for having
Enforcement of standby energy bdow 1W, .
Regqul ation

e-standby program

High-efficiercy
equipmert
certification

= Products failing to meet the requirement will be labdled with the stand-by
energy waming labe

= A system to enhance market reliability by having the govemment certify
high-efficency items
= Certified praducts receives <e Mark>, funding, and tax support

Foundations for GHG reduction at the early stage

Korea voluntay
emission reduction
registration program

Industrid ad-hoc

working groups for

addressing climate
change

Build ngs

Building code for

envelope insulation

& energy-eficient
design

Energy-efficiency
labeling program
for buildings

Green building
certification
program

Green building
adtivation plan

= Compensdion of actual reduction to encourage emission reduction in advance
= Compensation for reduwction above 100 t CO, eq. such & raiondizaion of
erergy use and devdopment of new & renewable energy

= Organize and operde tesk force for GHG reduwction by indwsties such &
electric power, steel, and refined dl

= Daa collection and andysis of GHG reduction technology, development of
guidelines, for GHG inventories, corporae intemal emission trading scheme

= Increased insulation stardard for new buildings by 20 percent or more
= Enhanced imsdaion pdicies and technologicd standards for low-carbon
houses by 2017, and the establishment of Net Zero Carbon House by 2025.

= Installation of energy-saving facilities and equipment for goartments
= Certification for energy efficiency in buldings aove certain standards

= Inducement of GHG reduction such a energy-saving and removing pd lutants
during the entire pracess

= Tax rdief on building registration for eco-friendly buildings, more flexible

building standards such as landscaping, height, and registration tax rdiefsto
expand the program

= Revise the Low energy eco-friendly home construction standard and
performance established in 2009 for Joint homes

= Provide Green remodding quicelines by building type and offer the gppliceble
technology development, support and financial ad
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I nstitutiondi zed

Institutiondi zed
& incentives

I nstitutiondi zed
Recommended

I nstitutionalized

I nstitutionalized
& financid aid

Ingtitutionalized
& financid aid

I nstitutionalized

Status

Implemented

I mplemented

Implemented

Implemented

Implement ed

Implemented

I mplemented

Implemented

Plan
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<Tade 32> Pdicies & measures for GHG reduction by sector (continued)

Policy & measures Details Type Status
Transport
= Expansion of Intelligent Transportation System (ITS) to 25 percert o paved
Low carbon smart | roais by 2020 Ingtitutiondized | Implemented
transit system = Smart highway R&D by integration of high-road technology, ITS, and P
next-generaion automotive technology
= Expand the operaion of the Metropolitan Bus (MBUS) in order to reduce
Green public capitd traffic problems and revitalize public transport Ingtitutiondi zed Imolemented
transport = Expand pedestrianfirst areas; increase public transport-only zones, and Incenti ves P
implement public bcycle systems
Revitalization of | = Buld foundation for distribution of electric vehicles by 2011 T
o ) ) L Instituiondi zed
low emission | = Support for the private buyers and expansion of charging infrastructure after | . I mplemented
. ncenti ves
vehicles 2013
Esﬁibv\ll'g;?s; of |, Canstruction of inand distribution complexes in five major districts Ingtitutiondi zed | mplemented
dstibution system = Utilize third-party logistics to reduce cost Incenti ves
GHG and erergy | = Suggests a standard for fuel effidency for auto manufacturers with annual
policy for sales over 1,000 in order to acoderate dstribution of hghefficiency vehides Ingtituiondized = Implemented
vehicles = Smal-scde marufecturers and importers will use separate standards
Agriculture & livestock
Reduction of CH, . CI_—|4 em|§S|ons reducqon through rice cultivation methods, water management,
emissions fram il .amellorant, farming maragement, &c. . Ingtitutiondized | Implemented
addv fields Publish and supply Manual of rice plantation technology for CH, reduction
paday Ti to supply the CH, reduction technology to the fields
Rasion in 10 " VSIS el ragh 1 nesnet of MO e o
eMISIOrs 1N pa_ddy = Reduction of nitrogen fertilizer through customized fertilizer distribution and Institutiondized | Implemented
field and dry field . ; . .
eco-friendly agricultural direct-pay policy
| = CH, emissiors reduction through livestock improvement program, increase in
mprovement o . ) s . .
uminant erteric payment for high-quality forage, and addition of rumen fermentation modifier Institutionali zed Planed
fementation = Peform research to reduce methane emission by conducting reseach on
' methare-reduwced feed, forage additives, and microarganism control
Utilizaion of " Rewsing resource o livestock marure through compost, liquefaction, and renewal.
livestock man = To promote reusing livestock manuwe as resource, policies for livestock | Ingtitutiondized Implemented
:cr)esouriege manure management and use were ingtituiondized in 2007 and livestock | & Finarcial ad plemente

manure support program has been promoted in faming and agricutural areas
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<Table 3-2> Policies & measures for GHG reduction by sector (corntinued)

Policy & measures Details Type Status

Forestry

= Implemented forest tending projects by esteblishing 1st phase o five-year plan
Maintenance and = for forest tending(2004~2008) for stanable forest management and to increase

enhancemert of | carbon sequestration potentid I ngtituti onalized Imolemented
cahon sequedraion| =Implementing forest tending prgects by establishing 2nd phase of fiveyea & financid ad P
potential plan for forest tending (2009~2013) responding to climate change through

expansion of carbon sinks and increased va ues of forest

=Introduced system for forest land conversion permits and forest resources
Prevention of red acement charge scheme to prevent excessive forest conversion
deforestation | = Established permit standards for forest conversion and introduced pre-consutation
scheme through enactment o Forest Land Management Act

Ingtituti oralized | | mplemented

=Established Fiveyear unused land afforestation plan (2007-2011) for the

purpose of expanding forest carbon sink
= As urban areas expanced after the integration of cities and agricultural areas in ' Instituti oralized | Implemented
1995, central and locd govemment, and civic organizations have actively been

working on urban afforestation projects

Afforestation/
Reforestation

= Introduced forest carbon offset program to establish a basis to participate in
GHG and energy target management and emission trading schemes

= Enacted the regulation on pilot projects of forest carbon offset program to
build an operaing system for the pilot projects

Introduction of
forest carbon
offset program

Instituti onalized = I mplemented

Promotion o = Implementing policies for expansion of use of wood bio-energy to achieve the I nstitut oralized

use of wood swply goal of new & renewable energy & financid aid Implemented
bio-energy = Providing subsidy for instdlaion of wood pelle manufacturing facilities nancia a
Waste

=Enact the “Workplace waste reduction guideling’ for producers

= Regulations regarding packing space ratio, packing times, methods, etc for

di stributors Ingtituti oralized | | mplemented
= Implementation of standardized bin bags, restriction of disposable items, and

pilot project for food waste regulaion

Reduction of
waste

= Enforcing and implementing laws regarding circulating resources of dectronic
products and motor vehid es

SENIICED = Funding support for vehide purchases and public recyding facilities for food

and recyding waste Ingtituti onalized | I mplemented
of waste ) . . pe
W = Enforce recycling requirement far public sewage treatment fadilities with treatment
capacity beow 5,000 tans per day
- = Solid fud production using combustible waste
Utilization of . . T
Waste 1esources = Technology development and profonal manpower promoti on through R&D I ntituti or_“allzc_ad | mplemented
B program to convert waste resowrces ino energy, and to build low carbon green ' & financid ad

zZone
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1. Insttutonal foundation

A. Climate change response system

After assessing that inter-ministerid level
prepaations are required to cope with the
climate change issues, the Spedal Comimittee on
Climate Change was ceated and has been in
opeaion since 1998. This has led to the
formaion of Comprehensive Action Plans for
UNFCCC, which was then endorsed &ter
in-depth consideration and discussion.

With the 1 Comprehensive Adion Plans
for UNFCCC(1999~2001), Korea had
implemented 17 projects (such as voluntary
agreement, alternative energy development and
increases in sewage treatment rates) dong with
111 detailed implementation plans (such as an

ESCO program to provide support for energy
savice companies and a program to expand
carbon snks). Korea dso pushed severd
policies and measures by ettablishing the 2nd
Conmprehensve Action Plans for UNFCCC
(2002~2004), which induded the acceleration of
the development of GHG reduction technology
and environmentally friendly energy,
reinforcement of the action plans for GHG
reduction, and encouragement of participetion
and coopeaion by citizens.

Meanwhile, through the 3rd Comprehensive
Action Plans for UNFCCC (2005~2007), the
netion is pushing new ideas for advancement
goals participating in intemaiond eforts to
oope with the issue of global warming,
establishing the foundation for the convergence
of the economic gructure in order to achieve

Category

Chapter 1
Generd provisions

Chapter 2
Nationd Straegy for
Low Carbon, Green Growth

Chapter 3
Presidertid Committee
on Green Growth

Chapter 4
Promotion of low carbon
discharge and green growth

Chapter 5
Reglization of
low carbon sodety

Chapter 6
Realization of green
life & sustainable

development

Chapter 7
Supp ementary provisi ors

<Table 3-3> Framework act on low carbon, green growth

Framework Act (64 Articles)
Purpose, definitions, basic principes

Nationd strategy for low carbon dischage and
green growth, establishment and implementation
of actions plans, etc.

Composition and operation of Presidentid
Committee on Green Growth, etc.

Green ecanomy, green industry, recyding of
resources, green management, green technol agy,
finance, taxation system, etc.

Coping with climate change and management of
targets for energy, reporting on GHG emitted
and energy consumed, introduction of cap and
trade system, ec.

Establishment and implementation of basic plans
for sustainable deveopment, green homeland,
water management, low-carbon traffic systems,
green building, ec.

Enhancement of internationd cooperation,
reporting to nationd assembly, preparaion of
national reports, etc.

Enforcement Decree (44 Atticles)
Pupose, greenhouse gases description

Establishment of 5-year plan, review and evduation
of progress in nationd strategy and local action
plans

Presidentid Committee on Green Growth,
subcommittees, task force, local committees, etc.

Green industries investment company,
standardization of green technology and green
industries, ingtitutions pursuing development of
clusters and complexes for green techology and
green industries, ec.

Principles and role of management o targets far
greenhouse gases and erergy, esteblishment and
management of naianal integrated information
management system for greenhouse gases, ec.

Management of green homed and, targets for

greenhause gas reduction in trafic sector, standards
for green buldings, etc.

Fines for negligence, etc.
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Low Carbon, Green Growth 3-year milestones and future direction

After the declaration of Low Carbon, Green Growth as the new national vision on August 15, 2008, the
govemment of Korea has been working collaboratively with companies and citizens to advance a
comprehensive green growth policy. This policy seeks to develop an effective GHG reduction scheme and
foster green industries as a new growth engines for Korean economy. Societal transition is becoming
apparent through the implementation of these activities.

3-year green growth milestones

| Pursuing green growth with all sectors of society | The government of Korea have formed a network
consisting of citizens, industry, and local govemments to enable the successful joint implementation
of green growth. Korea has set out its long-term vision to become the world’s 7th green power by
2020 and 3rd by 2050, and formed the ANational Strategy for Green Growth and five-year plan
covering a range of environmental, economic, and social policies. Through these rapid development of
policies and actions, Korea is becoming better recognized globally as a model for green growth.

Efficient GHG reduction scheme development | The government of Korea has delineated the national
mid-term GHG reduction goal to be 30 percent below BAU projections by 2020 (November 2009) and
the GHG reduction goals by sector and industry (July 2011). Accordingly, efforts to meet the reduction
goals have been promoted through the enforcement of the GHG and Energy Target Management
Scheme. This system assigns GHG reduction goals to facilities of which emissions exceed
legally-determined thresholds. The Greenhouse Gas Inventory & Research Center of Korea (GIR) was
founded for the comprehensive, qualitative improvement of national GHG emissions management, and
analytical support for the setting and effective management of national GHG reduction goals.

| Tangible results for green technology and industry | The government of Korea has significantly
increased investments in green R&D in order to develop green technologies and foster industrial
growth and tries to derive achievement in the field of green technologies and industries through the
development of 27 core green technologies.

= Investment for green R&D : KRW 15 trillion (2008) to KRW 2.2 trillion (2010), 47% increased

= |n 2010 (compared to 2007), the number of suppliers in new & renewable energy increased 2.1-fold;
the workforce employed by this sector increased 3.7-fold, sales increased 6.5-fold, and amount of
exports increased 7.3-fold,

= Top 2 world ranking in market share for 2nd generation lithium batteries; top 2 world ranking in
LED device production; release of Korea's first full speed electric vehicle-Hyundai BlueOn

| Promoting green lifestyles | Traditional transport system focused on road and automobiles has shifted
to greener transport system focused on rail, coastal shipping, and mass transit. Reinforcement of the
design standards for energy performance in newly constructed buildings and spread of ‘green homes’
significantly improve energy and fuel efficiency of buildings. In addition, various campaigns to spread
the concept of green lifestyles and nationwide practical exercises, such as ‘Green Start’, “We Green’,
are being launched.

| Strengthen climate change disaster response | On a national level, the government of Korea has
established climate change adaptation measures in the seven areas of focus (health, extreme weather
events, agriculture, forestry, maritime/fisheries, water management, ecosystens). The 4 Major Rivers
Restoration Project had been promoted to secure water supply and prevent flood damage.
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| Strengthen Global Leadership for Green Growth | The govemment of Korea has been playing a lead
role in spreading green growth policies globally. The nation also has been taking substantial action in
lending technical, financial, and knowledge-based support for green growth to developing countries
through projects currently in progress via the Global Green Growth Institute (GGGI), East Asia Climate

Partnership (EACP), etc.
= Since 2009, green ODA’ grant-aid has been expanded through the EACP

= GGGI was launched in June 2010.

* Green ODA is the concept covering Official Development Assistance(ODA) supporting dimate change response
and Low Carbon, Green Growth of developing countries.

Future Direction of Progress

For the last three years, Korea has succeeded in establishing basic infrastructure for green growth, such
as laws, institutions, and long-term plans. Institutional basis to encourage voluntary participation to
reduce GHG emissions and save energy, however, need to be improved.

In the future, Korea will accelerate its transition to a green economy that can easily adapt to climate
change and energy crisis through continuous promotion of green growth policy. Additionally, plans will
be implemented to more closely link Low Carbon, Green Growth to citizen lifestyles and industrial sites.

low GHG emissons, and minimizing the
negative impacts of climate change on the
qudity of life. Korea dso promoted policies and
measures on three projects, the reduction of
GHG by sector, creation of an infrastructure to
adapt to dimate change and the creation of an
infragtructure to implement the UNFCCC.

These action plans achieved the expected
gods but the ladk of dear quantitative reduction
gods for many GHG reduction polides
prevated a comprenensive analysis of the actual
GHG reduction effed.

Going beyond the responsive measures of
the UNFCCC from before Korea changed its
direction to implement more aggressive
graegies. As such, the Climate Change
Response Compr éhensive Adion Plans
(2008~2012) wes developed. This plan includes
graegies for the environment and industrial
sedors, a framework for internationd cooperation

and aims to advocate the development of a
low-carbon society through green growth. The
RCGG is proactively leading the plen in
response to climae change and is advocaing the
devdopment of a low-carbon green socidy.

PCGG was launched in February 2009 to
build a framework for lavs and systems for
green growth, such & the five-year plan for
National Srategy for Low Carbon, Green
Growth (July 2009), midterm national GHG
reduction goal (November 2009), Framework
Act on Low Carbon, Green Growth (January
2010), and the Enforcement Decree (April
2010). Amongst these, the framework act
indudes dimate change and energy policies, and
sugtainable development poalicies. It condgs of
64 articles under 7 chapters (Table 3-3). The
five-year plan is the overall plan, covering GHG
reduction, devdopment and distribution of new
& renewable energy, adaptation to climae
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change, green condrudtion, green cities, green
transport, green life and international
coopedion. Based on grategic key success
factors, 10 items have been selected for the
plan.

Also the committee took aggressve adion
to establish the mid-tem naiond GHG
redudion god, which was approved & the
Cabinet meeting. The Cabinet-approved dedsion
reflects the changes in the paradigm as wdl as
the longterm national interest despite the
short-term disadvanteges. President Lee assessad
that this meeting was a historic moment for the
Cabinet as its goals aligned with the paradigm
of developed countries. A 30 percent redudion
god, findized by the government of Korea, is
aso in line with the subgtantial deviation from
baseline of non-Annex | countries indicated by
the Fourth Assessment Report of the IPCC. This
reflected the government's willingness to not
only promote green growth naiond policy, but
aso aede a postive atmaosphere for the global
community to cope with climae change

B. GHG and Energy Target Management

1) GHG and Energy Target Management Scheme
The government of Korea has enected GHG
& Energy Targe Management Sheme as a
means of mitigating climate change based on a
Command and Control method in accordance
with the Framenork Act. This scheme was
designed to manage and impose spedfic GHG
redudions and energy consumption standards on
large businesses with high energy consumption
and GHG emissons. Through this schame, the
governmant has been ale to manage more than
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0 pecent of the industrid GHG emissions and
70 peceat of the overdl naional GHG
emissions, and it will stay committed to
achieving the national GHG reduction target
while creating green growth engines. As the
target management has been implemented,
Korea built a system dlowing Measurement,
Reporting, and Verification (MRV) for the GHG
emissions and energy consumption. The MRV
system will be set up as a basic infrastrucure
for the emissons trading system.

The controlled entities will be designated as
sdected targets once the emissions or energy
consumptions excead the legally-determined
threshold as specified in the Enforcement
Decree of the Framework Ad. Also, if fecilities
within the non-controlled entities exceed the
threshold, these fadlities will dso be designated
a6 the selected targets. Selection criteria for
atities ae GHG emissions over 125000 t CO»
eg. and energy consumption over 500TJ. For
fadlities, GHG emissons over 25,000 t CO, eq,.
and energy consumption over 100TJ meet the
sdection criteria. The total number of seleded
target entities is 490 as of November 2011 (no.
of faciliies is 4,231). By sector, agriculture has
28, power and industry has 384, building and
trangport have 51, and waste sedor has 27
ocontrolled entities. By 2014, businesses with
GHG emissons ove 50,000 t CO; eq. per year
and energy consumption over 200TJ per year,
fadlities with GHG emissons ova 15000 t
CO; eqg. per year and energy consumption over
80TJ pea yea will also be selected as targds for
regul ation.

The organizations responsble for operating
the managament scheme ae classfied as the
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general management and relevant ministries. As
the generd management organization, Ministry
of Environment prepares overall guiddines axd
gandards for target management, checks and
evaluates relevent ministries, and supervises
verifying agencies. Relevent minidtries are
designated as follows: Ministry of Knowledge &
Economy for industry and energy; Ministry of
Food, Agriculture Forest & Fisheies for
agriculture and livestock; Ministry of Land,
Trangport & Maritime affairs for building and
transport; and Ministry of Environment for
waste sector. These ministries ae in charge of
management of their own sectors such as
designaing controlled entities, sdting the target,
evaluating performance plan and result, etc.
The management scheme operaes on a
year-bass as follows selection of the entities
(duly), sectord/industrid targe setting
(September), submission of implementation plan
(Decamber), and submission of inventory and
implementation report (March). By the end of
September each year, governing authorities in
eaxch sxctor have been seting targets for the
following year's GHG redudion, energy-saving,
and energy eficiency to inform controlled
entities. The maximum allowance for annual
GHG emissions by controlled entities will
annudly be determined in accordance with the
GHG redudion goals by sectors and industries,
decided in July. The goals for the entities will
be finalized based on ther operation rae and
congtruction plans. Controlled entities are to
submit their performance reports by December,
proposing the goals assigned by the relevant
minigries. By the following March, the
performance plan and the inventory report

should be submitted by the controlled entities.
dnce GHG edimations and reports ae the
basis for operating the target management
scheme, the government of Korea confirmed and
notified GHG and Energy Target Management
Sstem Operating Guideline (Natification No.
2011-29, Minigry of Environment) on March
2011, to propose specific GHG estimation
methods and reasonable manageament standards
for key factors including emisson factors and
activity daa. The guideline comprehensively
indudes methods for sdting organizaiond
boundaries, sysem devdopment methods to
monitor data on fud and material consumption
activities, and spedfic methods to estimae and
utilize emission factors regarding 33 emission
activities. It also indudes formulas for writing
GHG and energy receipt. Controlled entities
must have these receipts certified by the GHG
verifying ingtitution and submit them to the

relevent ministries.

* GHG emissions estimation and
reporting procedures

Set organization boundaries -~  Verify and
classify emissions activities —  Select monitoring
type and method -~  Build estimation and
reporting system - Selection estimation method
- Estimate emissiors - Write inventory
report statement

GHG verifying inditutions refer to
spedalized agendes which objectively verify
GHG and Energy statemetts submitted by
controlled entities. In order for an organization
to be qudified as a verifying inditution, the
organization not only must have expetise in
veification, but dso must have independence
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[Figure 3-1] Schematic diagram of national greenhouse gas management system

and objedivity. For tha purpose, the verifying
ingtitutions are separated into two categories:
one takes charge of verification and the other of
management. The National Ingtitute of
Environmental Research (NIER) designates,
enrolls, and manages the veifying ingitutions
and as of Septembea 2011, there are 21
verifying ingtitutions. The procedure to designete
a verifying inditution is reviewing registréion,
field inspection, evaludion by the screening
counsd, requesting designation, gathering
opinions of the overseeing government agencies,
and authorizing the verifying indtitution. To
have more srid menagemeat, the veifying
ingitutions ae sreened every two years. Since
January 2011, there has been intengive training
for auditors to become certified through rigorous
evaluation. In order to continually enhance thar
expertise, the sectors have been clasdified into
seven diffeent industries such as minerd
indugtry, chemical industry, mea industry,
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dedronic industry, weste, agriculture and
common sedtor. As of September 2011, theae
ae 211 certified verifiers.

2) National Greenhouse Gas Management System
The government of Korea established an
ingtitute named Greenhouse Gas Inventory &
Research Center of Korea(GIR) in 2010 as an
dfiliste of Ministry of Environment to build and
menage the naiond GHG inventory system. As
a GHG inventory hub, GIR huilt the National
GHG Management System as a means of reporting
the GHG & Energy Target Management. The man
functions of the system are shown in Fgure 3-1.
As the rdevant agencies, such as the central
government and controlled entities, report thar
daa (GHG emissions, energy consumption, etc.)
through this system, the general management
agency will be ale to access and manage the
submitted data. For example, the controlled
atities are to submit the rdevant daa such &
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performance plan, report, and inventory data to
the rdevant minigries. Then the general
management organization will access the submitted
data through the system and executes adminisrative
tasks to supplement the data. Daa confirmed by
the third-parties and relevant minigtries will be
managed in the electronic regisiry.

The system also supports other fundions
including national GHG datistics management,
general public information, sdting reduction
gods, and etc. The generd public may receive
various information on GHGs through the
homepage built in the syslem. GIR is planning
on integrating and managing the daa colleced
from the system.

3) GHG emission trading system

The government of Korea is pursuing an
implementation of the emissons trading system
that will utilize the operation of GHG & Energy
Targe Management Scheme. The purpose of
this trading systam is to reduce GHG emissons
based on market fundion. In April 2011, the
govenment submitted the Ad on Allocation and
Trading of GHG Emissions to the national
assambly. Upon enadment of this law, the GHG
emissons trading system will be implemented as
of January 1, 2015.

2. Institutional measures

A. Power and industry sectors

Basad on the five-year plan for the national

grategy for Low Carbon, Green Growth, which
was announced in 2009, Koreais making efforts
to achieve its reduction goals by establishing
and implementing mid-teem plans in spedfic
sctors such as the National Energy Master
Plan and Energy Use Rationalization Base Plan.

1) Enhancement of energy demand management
in industrial sector

Polides on Korea's energy demand
manggemeat ae based on the Energy Use
Rationalization Act, inditutiondized in
Decamber 1979, and a Energy Use Rationalization
Base Plan should be established every five years
in order to promote relevent palicies. In the
energy demand sector, current policies ae
established and are proceading to sraegicdly
foster energy-saving projects and revolutionize
demand management in each sector.

(A) Voluntary agreement

The National Energy-saving Committeel0),
which was edtablished according to the Energy
Use Rationalization Act in 1998, introduced a
Voluntary Agreement for energy-saving and
GHG reductions. Through this program,
indugtries has been voluntarily setting and
actualizing energy-saving and GHG redudion
goals, and the government of Korea has been
sponsaring these efforts by providing funds and
tax support. This Agreement initially focused on
companies usng energy over 5,000 TOE per
year, and the system expanded to include
companies using ove 2,000 TOE pea year from

10) The committee was launched in 1997 to ratify Energy Use Rationalization Base Plan to set the basic direction and
goal, and to review and revise major palicies of the govenment or local governments regarding energy-saving. The
Minister of Knowledge & Economy became the chief commissoner and 25 members including 8 government

ministries undersecretaries weae appointed,
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<Table 34> Number of participating industries in vountary agreement

Y ear 1998 1999 2000 2001 2002
Number 15 67 211 372 532
Source: Korea Energy Management Corporaion, 2011

2004. 15 pilot projects launched the initiative in
1998, and aout 1,300 workplaces had
participated in this system as of 2009(Table
3-4).

(B) Energy audit system

Since 2007, in accordance with the Energy
Use Rationalization Act, the Energy Audit
System aims to conserve ena’gy and reduce
GHG emissons in the industrial and building
sedors by regularly inspecting businesses with
ena'gy consumptions above 2,000 TOE per year.

In addition, to support energy in small and
medium businesses that lack human resources
and maerials, the cost of audits will be partially
supported (as much as 90%) to those businesses

2003 2004 2005 2006 2007 2008 2009

1,01 1,288 1,353 1,383 1,355 1,300

with energy consumption below 10,000 TOE per
year. This system supported KRW 8.5 billion to
atotd of 536 small and medium businesses
from 2007 to 2010. The system discovered tha
atotd of 148,000 TOE of energy can be
potentidly saved (276 TOE per business).
From 2007 to 2010, thee wee 1,497
indugtrid  sectors and 410 building sectors that
underwent an enegy audit. The system had

<Table 3-5> Mandatory energy audit system cycle

Category Areas to audit Cycle
Annud energy consumption
below 200 thousand TOE Al 5 years
Annud energy consumption All 5 yeas
above 200 thousand TOE Partialll) 3 yeas

Source : Korea Energy Marmagement Corporation (2011)

<Table 3-6> Energy audt performance

Category 2007 2009 2010 Total
Number of busi nesses 383 420 559 545 1,907
Energy consumption for audit 9,373271 6,878,185 11,090,762 8,087,743 35,420,961
(TOE per year)
Energy-saving potentid
(TOE per yen 429013 549,333 710412 479,840 2,168,508
Reduction rae (%) 4.6 8.0 6.4 5.9 6.1
Estimate saving cost
(KRW millionyear 169,824 302,934 390,420 266,730 1,129,908
Investment in energy-saving facilities
(KRW M lion) 326788 431,631 721777 589,175 2,075,371
Investment payback period (year) 1.9 14 1.9 2.2 18
AUEIT (L eI e Tl LT 1,086377 1,463,397 1754496 1,184,438 5,483,708

(ton CO; eq. per year)
Saurce : Korea Erergy Management Corparation (2011)

11) In cae of partial audit, the standard level is more than 100,000 TOE usage. The audit reviews by sectors and
started surveying from the sector that was not audited yet.
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<Table 37> Energy use plan conalltation system results

Year 93~
Caegory '00 2001 2002 2003 2004
Number of cases 226 19 25 41 42
Panred volume
(1,000 TOE per year) 33,165 1,055 2143 631 8914
Reduction potential
3
(1,000 TOE per year) 2,355 191 247 635 1,362
Estimaed reduction 71 181 115 97 153

rate(%)
Saurce : Korea Energy Management Corparaion (2011)

discovered that a total of 2,169,000 TOE of
energy could be saved, and such discovery has
led to the investment in energy-saving fadlities
and ESCO projects. These investments have
adudized energy-saving (Table 3-5, 3-6).

(C) Consultation on energy use plan

The Consultation on Energy Use Plan is a
system in which industries are required to
conault their plans for energy supply, eficiency
enhancement, and so forth with the government
when the industries want to operae businesses
or ingall energy fecilities ebove certain sizes.

Started in 1993, this system was designed
to assg public sectors, initially, to lay the
founddion for an energy-saving system, but its
applicaion has begun expanding into the private
sedors as of 2002, Currently, the eight project
sedors indude urban development, industrial
complex development, port congtruction, etc.
Projects requiring prior consultaion are public
sedor projeds tha have fuel consumption above
2,500 TOE per year and powea consumption
above 10,000 MWh per year; private sector
projeds tha have fuel consumption above 5,000
TOE per year and powe consumption above
20,000 MWh pe year.

2005 2006 2007 2008 2009 2010  Totd

71 61 94 83 100 120 882

7,743 10,362 11,952 8583 11495 19,3% 121,269
1283 1212 1866 1172 1900 341 15634
16.6 11.7 15.6 13.7 16.5 158 12.9

Through this system, a total of 882 prior
agreements have been reached regarding the
energy use plan. As a result, 156 million TOE
pe year of enagy can be potentially saved
(Table 3-7).

(D) Investment support for energy-efficient
facilities

The government of Korea has been
investing in energy-efficient fadlities through
long-teem loans at low interest to replace
outdated, low effidency facilities and to increase
digribution of high dficiency equipment. Since
the initid investment of KRW 200 billion in
1980, the oconditions and procedures for
investment support have been consistently
improving, induding the expanson avdlable
funds and affiliated businesses. As a result, from
1980 to 2010, a totd of KRW 5.9 trillion was
provided to fund energy-saving fadlities (Table
38).

The government of Korea sponsored about
KRW 601.8 hillion in 2011. The government
dso plans to expedite the efforts to inarease the
investment.
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<Tdde 3-8> Energy-saving upport fund
Y ear 2006 2007 2008 2009 2010

Funding

(Million won) 429,610 ' 454,213 539,995 518,650 511,785

Source: Korea Energy Managemert Corporati on (2011)

(E) Energy Service Company (ESCO) business
expansion

The Energy Service Company (ESCO)
began with the registration of four companies in
1992 and currently atotal of 182 ESCOs have
been registered in 2010. Initially, ESCO's
business was smply providing high-efficiency
replacaments for low-effidency equipment and
lighting. However, due to recent technologica
advancements, ESCO has expanded its busness
to indude waste heat recovery, hedaing and
cooling, and cogeneration facilities.

To gimulate small and medium businesses
that lack the technology and capital, eout 70
percent of government funding has been
assgned to those businesses. Credit loan and
factoring programs wee dso provided in order
to reduce the debt made by ESCOs.

To expand and revitalize the ESCO industry
more activdy, the ESCO Industry Revitalization
Plan was proposad in 2010. As such, through
leveraging private funding, constructing new
business modds, establishing the ESCO mutual
aid assodation, the ESCO Indusiry Revitalization
Plan is expectad to expand ESCO business and
other related businesses (Teble 39, 3-10).

<Table 3-9> ESCO regdration status

Y ear 2006 2007 2008 2009 2010
Number of registered
companies 158 | 156 | 143 @ 128 | 182

Source Korea Energy Management Corporaion (2010)
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<Tade 310> Funding gatus for ESCO

Category ~ 199~2007 2008 2009 2010  Total

No. of case 2,958 100 100 122 3,280

Loan 10,487 1,115 1,318 | 1,307 14,227
Source: Korea Energy Managemert Corporati on (2010)

(A Cap on energy consumption for government
and public sectors

The government of Korea is committed to
promoting energy consumption caps for
government and public sectors in orde to
counteract dimate change and dso to take the
initiative in rasing avareness of energy-saving.
Currently, this system is being implemented
under the GHG and Energy Target Management
Shere.

Rublic organizations have to present an
annual energy-saving god in an effort to reduce
energy consumption. The performance of thar
implementaion efforts dso have to be checked.
From 2004 to 2006, the average energy
consumption was 3 percent below the level in
2003, and the 2007-2009 average energy
consumption was kept below the average of the
past two years.

2) New & renewable energy and clean energy
expansion

The government of Korea has designated
the new & renewable energy indudtry &s its new
frandformaiond growth engine in its move to
become a low energy consuming, green naion.
Korea plans to achieve a new & renewable
energy supply rate of 11 percent in 2030,
accompanied by efforts to reduce the
dependence on fossl fuel energy by increasing
the supply of integraed energy supply, nuclear
powea generdion, natural gas, etc.



(A) Expanded distribution of renewable energy
and promotion of industry

In order to reduce dependence on fossl
fuds and to gsimulate the new & renewable
energy industry by increasing the supply of
available energy resources, the government of
Korea is promoting various policies based on
the Ad on the Promation of the Devdaopnent,
Use and Diffuson of New & Renewable
Energy, which was indtitutionalized in 1987 and
revised in 2004.

The government of Korea is committed to
the One Million Green Homes projed to replace
exising energy sources with renewable energy,
such as solar and geothermal, by 2020. For
resdential buildings ingalling new & renewable
energy fecilities, up to 50 pecat of the
ingtallaion oot is being funded (within 80% for
fud cells). One neaghborhood with more than
ten participating homes is being encouraged to
register in the efort to build green villages. For
the 100,000 Solar-roof Projedt, which was
launched in 2004, KRW 372 hillion was
provided and a total of 73,721 housss ae
curently using solar energy.

Also, since 2002, in order to inaease the

Korea's Third National Communication
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supply of the new & renewable energy, Feed-in
Tariffs for the new & renewable energy have
been implemented to meke up the balance
beween the base price (by power saion) and
the marke price to energy suppliers. As a result,
KRW 772 billion was provided to a total of
1694 new & renewéble energy dtations, which
built a founddion to inaease the supply of new
& renewable energy, as of 2010. Asthe use of
nev & reneweble energy is progressively
adopted into society, the government of Korea is
promoting Reneweble Portfolio Sandards (RPS),
which requires the use of new & renewable
energy for total power generdion above certain
levels. This is aimed at energy suppliers who
possess over 500,000 kW cgpecity powe plants.
Furthermore, by selecting the core
technologies for the new & renewable energy
and investing KRW 1.5 trillion, rdated
technology can be developed, and fadlities can
be ingdled in schoals, industrid complexes, €c.
Also, based on the Offshore wind power top-3
road map, various polides have been
implemented to devdop and increase the supply
of technologies. Through these polides KRW 9
trillion will be invested by 2019 and will be

<Tade 311> Onre million green homes suppy project details

Category ~2005 2006

Private No. of houses 1217 2,452
homes Fund (million) 22,064 43,163

No. of houses - 550

Apatments

Fund (million) - 649
Public No. of houses - 2,962
housing | Fing (million) - 5,108

No. of houses 1,217 5,964
Total o~

Fund (million) 22,064 48,920

Saurce : Korea Energy Management Corparation (2011)

2007 2008 2009 2010 Tota
3,033 4143 7,066 8,831 2,742
43,249 53644 83,462 85,941 331,523
127 251 1,216 5,427 7,971
128 377 1,740 2,104 4,998
4,307 5627 10,911 15,601 3,408
7,079 6551 8,788 8,000 3,526
7,467 10021 19,193 29,859 73,721
50,456 60572 93,990 96,045 372,047
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foaused on the ingtdlation of new & renewable
energy fecilities.

(B) Expansion of integrated energy supply
The government of Korea is usng the
energy produced by Integraed Energy Supply

gystems—such as cogeneration powe plants,
heat of boilers, and resource recovery
fecilities—to supply and sell the produced
energy to many consumers in the residential and
commerdal sectors. These palicies encourege
energy-saving and GHG emisson reduction. The
service area is ever increasing through the
expanson of Integrated Energy Supply system
areas and adminigrative and funding support.
On the other hand, & pat of the expansion of
the Integrated Energy Supply, the waste heat
from incineraors is used a a source of digtrict
heating, and a landfill gas project has been
implemented (along with other initigtives) to
utilize this renewable energy.

After the district heating system was first
introduced in 1985, the supply rate of district
hegting grew to be about 13.5 perceat at the end
of 2010, providing heating to more than
2,006,000 out of 14,877,000 househalds. In

indugtrid complexes, integrated energy is
supplied to a total of 17 complexes and 25
businesses. The supply of the integrated energy
was 22,229 GWh, amounting to 5.1 percent of
the totd national power generation (433,604
GWh).

(C) Stable supply of natural gas

Naturd gas is a rdatively clean source of
energy and there is a comprehensive policy to
mangge its rational use and to secure a stable
supply cepecity as well as expand the
naionwide supply infrastructure. According to
the 10th Long-term Natural Gas Supply Plan
proposed in 2010, sources that are concentrated
in the Middle East and Southeast Asia will be
diversfied and the gtability and efficiency of
supply will be secured by prope digtribution of
maerials in the short-and long-term. In addition,
due to the completion of the Samcheok fadlity
in 2013 and the trangition of the gas field in the
East Sen into storage fadlities by 2017, a totd
of 15,360,000 k! of storage will be secured.
This will gabilize the trade cost and improve
the mid to long-term supply sability until the
year 2024.

<Table 3-12> Mandatory upply amourt for new & renewabde energy

Category 2012 W13 2014 2015 2016 2017 2018 2019 2020 2021 2022
Manddory ratg(%) = 2.0 25 30 35 40 5.0 6.0 7.0 8.0 9.0 10

<Tabde 313> Integrated energy supply datus (performance besed)

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
District heating
(1,000 homes)

Industrid complexes
(Number)

1,083 1,177 1,251 1,337 1,390 1,484 1,590 1736 1,888 2,006

20 20 21 21 pal 21 20 24 25 25

Saurce : Korea Erergy Management Corparaion (2011)
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On the other hand, the rate of naturd gas
consumption has been rising rapidy snce its
first distribution in 1987, demonstrating a 17.3
percent annud increase between 1987 and 2002.
The rate garted to noticeably decresse once
naturd gas had been supplied to all the major
cities (Showing only 5.6% annud inarease
between 2002 and 2009). By enlarging the
major supply pipdine from 2,853km (as of
2010) to 4,200km by 2016, the supply area will
be expanded from 158 to 212 cities and
digrids, and a totd of KRW 8.0 trillion will be
spent on investment from 2010 to 2017.

(D) Maintenance of appropriate level of nuclear
power generation maintenance

The total annual consumption for dectricity
generation amounted to 423.8 billion kwh and it
is expected to reach 551.6 hillion kwh by 2024,
as the average annual increase rate is 1.9
percent. In order to reduce CO> emissions while
meeting the eledridty demands, nudear power
generation will continue to progress and the
share of nuclear power in total electricity
generated will be maintained at an appropriate
level.

The nuclear capacity as of 2010 amounted
to 18,716 MW (representing 25% of the overall
equipment), but it is expected to increase to 32
percent by 2024. The share of expedted nuclear
power generated increased from 31 percent in
2010 to 485 percent by 2024, which suggests
that high carbon eledric power sources, such as
coal and oil, will continue to decrease

(E) Expansion of biodiesel supply
In order to expand the supply of bio-diesd,

a gpproved by IPCC as carbon neutrd, various
policies have been promoted since 2007 to
establish a longterm biodiesd supply plan. The
percentege of bio-diesd in the diesel and
bio-diesd mixture has been increased to 2
percent in 2010 from 05 percent in 2007. Also,
over 60 pecent of waste edible oil from fast
food restaurants and other businesses is being
oollected. After exempting bio-diesel from the
fuel tax on 2011, a mandaory policy will be
implemented in 2012, requiring the usage of
diesd and bio-diesel mixture.

As for the related research work, a pilot
rapesed aultivdion projedt of 1,500 ha has
been implemented from 2007 to 2010. By
investing KRW 63.4 hillion, research has been
conducted on the development of next
geneation biodiesel such as that made from
maine plants and animal fa. A total of 593
thousand %! has been supplied from 2007 to
2009.

<Table 3-14> Biodiesd supply amount

Category 2007 2008 2009 Totd
Supply
000 ) 109 196 288 593

Source 2nd Mid-term Biodiesd Supply Plan (2010

3) Enegy efficiency enhancement through
expansion of high-efficiency products

Korean home appliance products are world
dass in tems of enagy dficiency. This is
because the government of Korea has procesded
to lead a program to drategically expand the
digribution of energy ficient appliances. The
Ogails are as follows:
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(A) Energy-efficiency standard & labeling
program

With the increase in the digribution of
energy effident products, the government of
Korea is enfordng the Minimum Energy
Performance Standard (MEPS), which
establishes the mandaory usage of energy
effidency standard labels (Level 1~5) and
banning the produciion and sale of products that
are rated bdow level 5. As of 2010, 19,000
modds of 24 different product types were
registered induding refrigerators, air conditioners,
washing mechines, light equipment, and
three-phase indudor motors. Each year, 150
million products are sold under the MEPS or
energy effidency standard program.

In 2011, TVs, window sds, and
transformers were also placed under the
effidency-labding program, teking effed in
2012. Measurement methods for refrigerators,
freezers, and commercid refrigerators have been
modified and improved.

1’1"\

AT AR EED

@5 '.m

<Energy Efficiency Labd and Standard Program>

<Table 315> Refrigerdor and A/C effidency cettification

Category Unit 1996 2009  Note

Rrgeraar 1750 0702 B %

(Annua Consumption per L) kWh/L reducti on

Air Conditioner 2 %
(Coding Efficiency : EER) WA [eIE ) Eel increase

(B) Enforcement of e-standby program
Based on the Sandby Korea 2010 road
map, the government of Korea allows producers
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that meet energy-saving standards to arbitrarily
display the energy-saving label and requires
producers tha fail to meet the standards to
digplay the stand-by energy warning label to
promote the minimization of standby power and
availability of a power-save mode while not in
use. The energy-saving program affeds 22
products and requires an e-standby label on
items that fall below the standard. The e-standby
program is the world's first system of this kind.
Once a product is selected, two obligations must
be met: the manufadurer or importer will be
required to report eny standoy energy functions
and produds that fall below the e-standby
gandard must display the label.

As of 2010, mogt of the home appliances
sold in Korea unde this progran med the
requirement to go below 1 waitt.

\ !

- »
&
ALm| ey
<Products meeting the standard>  <Products failing to meet
the standard>
(Arbitrary) (Mandatory)

(C) Expansion of high-efficiency equipment

certification program

In order to establish a market at an early
stage and expand the supply of energy-saving
products, such as insulated windows with high
ar-permeability, a high-eficiency equipment
certification system was implemented in 1996.
This certification is provided to products that
regiser and have above the standard quality.

The certification approved a total of 37
items from 1996 to 2010 and 4,943 models
from 803 companies as high-efficiency
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equipment. These produds have been granted e
Mark, and purchases have been made in public
markes initidly with funding and tax support.

In addition, considering the ragpid
commerdalization of LED lights in both
domestic and international markets, the share of
LED lights will increase up to 30 percent by
2015. With this outiook, more produds in the
LED category will be approved for certification
and the number of target items will increase to
42 by 2013. Also, test fees and purchases will
be funded through systematic support when
making procurement purchases.

4) Promoting early action on GHG reduction

In order to encourage early adion to reduce
GHG emissons from the industrial sector,
various polides have been implemented
including the Voluntary Emissons Redudion
Program and Industrial ad hoc Working Group
for addressng Climate Change.

(A) Korea voluntary emission reduction
registration program

For the promotion of voluntary corporae
adion on GHG reductions, the emisson
redudion registration program was implemented
in 2006. This program provides a government
subsidy to compensae for the redudion
outcomes.

In accordance with methodol ogies approved
by the government of Korea, companies willing
to patidpae in this program should register
their businesses of which estimated annual GHG
redudion is above 500 t CO2 eq.,, and follow
through on implementation and verification of
their reduction ectivities. From 2005 to 2010, a

totd of 299 busnesses completed examination
and registration and as much as 8.78 Mt CO>
eg. reductions have been registered after passing
491 verification processes. Also, since 2011, the
registration program has had downward
adjustment that goes below 100 t CO- eg. in
order to promote small-scale reduction
programs.

(B) Industrial ad-hoc working groups for

addressing climate change

The government of Korea supports GHG
reduction and actions to counteract climae
dhange by operating tesk forces classified by
indugtries such as power, geel, oil and so forth.
Sarting with eight indugtries in 2004, there are
13 industries participating in the task force as of
2010. Each task force team promoted the
voluntary efforts to reduce GHG emissions
through data collection and andysis of GHG
reduction technologies, development of
guidelines for GHG inventories, and corporate
internal emission trading scheme.

B. Building sector

In the building sector, polides and
measures to meet the reduction goals by 2020
have been promoted through the energy
eficiency of resdentia and commercial
buildings. In the mid- and long-term, new
buildings will be designed to achieve zero
carbon goals, and existing buildings ae
preparing measures for effedive energy-saving
remodeling.
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1) Continuous strengthening energy-saving design
criteria for buildings

After implementing the initid regulation
that prevented energy-loss in buildings in 1976,
the government of Korea esteblished standards
for building insulaion in 1979. Since 1985,
regulaions for envelope insulaion and energy-
efficient design were implemented for eght
types of large high-energy consuming buildings.
By sdting the regulations for building
equipment and energy-saving in a 3-year cycle
the insulation standards for outer walls, rooftops,
and floors for new buildings has been enhanced
and the insulation level for the windows and
doors increassd by 20 percent in 2010. In
addition to the strengthened insulaion standards,
the government has been requiring higher
permission standards for buildings to expand
their eforts in using high-efficiency lighting,
boilers, freezes, etc. Starting in 2011, the
Ene gy-saving Building Design Standard will be
introduced in order to enforce regulations on the
total energy consumption of the building sector.

After the Low Carbon, Green Growth
draegy was declared in 2009, the GHG
redudion god has been specified for the
building sector. Also, insulation polides and
technological standards will be strengthened
with the god of establishing a ne&-zero carbon
house by 2025, dong with mandatory
low-carbon houses by 2017.

2) Expansion of the building energy efficiency
certification system
The government of Korea is continually
making an effort to improve energy effidency in
buildings. As pat of this effort, cetificaes have

70 The Republic of Korea

been issued to buildings tha meet certain
criteria since August 2001. This certificate is
intended to encourage new apartments under
ocongtrudion or remodeling to implement
energy-saving fecilities and eguipment from the
beginning stege of congtruction. Buildings must
have a grade between 1 and 3 according to this
gandard in order to be awarded this certificate.
This certificate gives an incentive for building
ownes by providing them interest loans for the
construdtion costs.

Snce 2010, commerdal buildings have dso
expanded the energy dficiency labding program
and public buildings are now required to obtain
a grade above 2. The program will be further
expanded for more buildings, ultimately
reeching out to currently existing buildings.
Expansion of this program will make a great
oontribution to GHG redudions by voluntarily
encouraging energy-saving in the building
sector, which accounts for 23 pecet of the
naional energy expenditure.

3) Green building certification program

The Green building certification program
evaluates influential environmental factors, such
a6 resource-saving and pollution reduction,
throughout the process of maerials production,
design, congtruction, maintenance, and disposal.
As such, enhancament of environmental
paformance is the driving force for redudng
energy consumption and GHG emissons.
Evaluation criteria indude 40 items in nine
different sectors including land use transport,
energy, materials, resources, ewironmental
pollution, water, maintenance, ecologicd
environment, and indoor environment
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Implemented in 2002, this policy is being
evaduated based upon completed buildings. Upon
the request of the owner, a pre-certificate may
be issued at the designing stage. Certification
will be valid for five years and re-certificating
will be required after that.

Initidly, the program was limited to target
apartments, however, it has been expanded to
include offices, school facilities,
accommodations, multiple unit complexes, and
others. Moreover, in order to expand this
catificaion program, the government of Korea
has allowed the mitigation of congruction
gandards such as lowering the real edtate taxes
on aoquidtion and registration, maximum floor
area ratio (FAR), minimum area of garden
gpace, and maximum building haght.

<Table 3-16> Number of green buildings certificates
Year 2005 2006 2007 2008 2009 2010
Number 33 163 300 414 570 | 2,235

4) Green building activation plan

In order to gimulate low energy/carbon
green congtruction, there ae comprehensive and
gystematic plans tha desaibe the life cycle of
buildings step by Step.

In regard to the congtruction of new
buildings, the energy-saving and eco-friendly
congrudion standards and capabilities of the
energy-saving standard implemented in 2009 for
the common house construction secor, will be
adjusted in terms of advances in the
energy-saving rae. A test-bed for green homes
that aims to conserve energy in more than 60
percent of exiging houses will dso be
edtablished as a proposal for green building

modeling.

Ecofriendliness and energy efficiency
ratings will be applied to currently existing
buildings and the energy eficiency of these
buildings will be maintained at a higher level by
mid- and long-term mandaory building
requirements. Also, the energy information
regarding buildings will be shared via the
integrated energy management system, and an
energy consumption \erification system for
buildings will be introduced and included in real
edtate transactions as the data becomes available.

Additionally, remodding guidelines
designed for gpecific purposes and applied
technology for congtruction will be developed
and digributed, promoting a greener verson of
existing buildings.

With the goal of One Million Green Homes
by 2020, the new & renewable eneagy system
will be distributed to households, and with the
expanson of the mandatory nev & renewable
energy system, the government of Korea is
systematically encouraging the use of new &
renewable energy in the congtruction and
remodeling of buildings.

C. Transport sector

Emissions from the transport sector
accounted for 16.8 percent of 2008 GHG
emissions. Policies and measures for the
trangport sector focus on major drategies;
enhanced management of transport demands,
more dfective operation of traffic, revitalization
of low pollution vehicle avalability and a low
carbon digtribution system.
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1) Enhanced management of transport demand
and efficient traffic system
(A) Low-carbon smart transit system

The government of Korea is making efforts
to promote more optimal management by
merging the existing transport fecilities with
advanced IT technology and traffic information.
In order to improve dficiency and sdfety, the
Intdligent Trangportaion System (ITS) will be
expanded resulting in 25% of paved roads by
2020. About 11 percent of paved roads use ITS
as of 2010. In addition, in conjunction with the
major trangport systems in the metropalitan areg,
the Bus Information System (BIS), currently
linked to 33 axes, will be expanded to 71 axes
by 2020.

Since 2007, R&D work has been ective to
crede smart highways to maintan smoacth traffic
flow and to improve safety, punctuality, and
convenience by mutud integration of the
high-road technology, ITS, and automotive
technology. This projed, expected to continue
until 2016, includes smart highway road
infragtructure, traffic management skills based
on smart road and IT, and smert road -
autormotive link technology.

Also, the roundabout!?), which is a
low-gpeed rotational intersedion ingdled in the
cente of an intersection, hdps prevent traffic
accidents and reduces delays and congestion.
Installation of traffic roundabouts showed
redudion in signal wat time (by one minute),
fud eficiency, smooth trafic flow, and
prevention of traffic accidents. Therefore in
2011, pilot programs for this installaion have
been expanded into 103 locations in 15 different

dties and provinces such as Seoul and Busan.

(B) Green public transport

For the purpose of mitigating traffic
congegtion in the metropalitan regions and
encouraging the use of public transport, the
Metropdlitan Bus (MBUS) system has expanded
its operation. MBUS will make only eight stops
within 5 km from the darting point and
destinaion. Currently, there are 12 lines,
induding Yongin-Seoul dtation (a pilot project
begun in August 2009). Also, Bus Repid Transit
(BRT), which has low cost and high eficiency,
will be expanded into major dties naionwide.
As a result of BRT in Seoul, the average bus
gpead between stations increased by 2.0~9.0 km
pe hour compared to existing ones, and the
devidion of travding time was improved as
+1~2 minutes in terms of puncudity.

In order to accderate transition to
eco-friendly green transport, the early opening
of the 2nd phase of the Gyeongbu Expressway
beween Daegu and Busan (Jenuary 2011) and
early completion of the Honam Expressway
beween Osong and Gwangju (from 2014 to
2015) are in progress. Many dforts have been
mede in the marine and aviation sector. In order
to edtablish a green segport, wind resource
research was conducted in three ports for the
introduction of offshore wind power complexes.
Also, geothermal and solar powe fecilities &
Kimpo airport, geothermal energy facilities at
Jgu drport, and the new & renewable energy
fadlities & Incheon drport have been completed
or ae being completed.

Snce 2007, a pilot progran for the

12) Facility that suppresses entrance of vehicles to the circular intersection to operate non-tréffic signal intersection
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pedestrian priority zone has been implementted
in areas where there is a high risk of traffic
accidents or diffiault conditions exist for
pededtrians in order to improve pededtrian and
bicycle sysems. A public bicyde system is dso
opeaed in Seoul, Changwon, and Goyang to
encourage the use of bicydes. Also, by creding
city space centered on public trangport, bicycles
and pedestrians, green transport will be more
available and public trangport exclusive regions
are being expanded in order to rdieve trfic
congestion. As a result of testing this pilot
program in Daegu, the number of public
transport users increasad by 10 percent,
pededtrian traffic increased by 15 to 18 percent,
and aout 77 percent of citizens expressad
positive responses on this program. To promate
this project in a more systemaic way, a new
business plan and public trangport exclusve
aress will be ddfined in the Transit Master Plan
(2012~2016) and there will be guidelines
regarding the ingtallation of major fadlities and
their operations.

Eco-driving (avoiding rapid acceleration,
quick gart, sudden stop, etc) is an ecofriendly
and oost-effective way of driving, and
eco-driving contributes to energy-saving and
GHG reductions. Since 2010, commercial
drivers, driving ingructors, and rdevant public
officials have received eco-driving training
courses and practical tips for eco-driving are
taught through traffic safety education in work
places. Since 2011, eco-driving smulators have
been ingtalled at various exhibitions and public
places to provide a virtud expeience and the
website provides information regarding
eco-driving and training.

2) Revitalizaion of lower-emission vehicles

Infrastructure for the distribution of eledric
cars will be built upon assessments of the actual
paformance of electric cars and recharging
devices devdoped between 2010 and 2011.
From 2011 through 2012, eforts will focus on
ceating a stable market by supporting a fund to
ingdl charging gaions and purchase dectric
cars for the public sector. After 2013, support
for private purchases and the recharging
infrastructure will be expanded to dlow stable
growth of consume demand. By replacing 10
percent of domestic compact car markets by
2015 and 20 percent of mid-sze ca markes by
2020 with electric cars, a total of one million
dedric cars will be distributed by 2020 (2.2
million charges). The requiste amount of
eco-friendly vehides in the public sector will
indude electric cars and the purchase rate of
eco-friendly vehides will increase gradudly
(20% by 2010, 30% by 2011, and 50% by
2013). Also, the requisite amount of eco-friendly
vehides produced by auto menufacturers will be
adjusted upward (6.6% by 2010 and 7.5% by
2011).

3) Establishment of low carbon distribution
system

For the common use and assambly of
digribution fadlities forming a low-cost and
high-efficient green digribution system, the
ocongtrudtion of an inland distribution warehouse
and the development of digtribution complexes
have been planned and promoted in five major
digtricts.

The government of Korea has been making
eforts to switch from the firgt-party logigtics
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(1PL) and the scond-paty logistics (2PL) to
third-paty logistics (3PL) and to increase the
ghare of 3PL in the licensad general logistics
firms. As of 2009, the market size of domestic
3PL was assessed to be KRW 8 trillion,
accounting for 7.9 percent of the overall
logistics maket. Improvement measures
regarding tax support for 3PL have been
planned based on comprehensive reviews of
redudion performance on inoome tax and
effidency by companies that utilize 3PL.
Subsidies are provided to the shippes who
make contrects with logistic companies to shift
from road shipping to railways or coastd
shipping. The routes and potential business
partners will be expanded continudly. In the
long-term, the indirect supports (including

. —mare than : mpanie
5 companies ! § companics

5.5% / o

4 companies I com )
pany

1.7% 33.3%
3 companies
20.1%
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26.6%
—

Source: Korea Intemaiond Trade Assodaion

investment, introduction of trans with two-floor
cars, reduction of charge for use of cargo ships)
in modd shift is under review.

4) Greenhouse gas & energy policy for vehicles

An average fuel effidency has been
implemented to expand high-efficiency vehicles
(except for LPG and compact vehides). This is
a sysem of menaging fud effidency by giving
the improvement order to car manufacturers
failing to satisfy the limit set by the government
of Korea Acoording to the sysem, the
menufacturers that sold over 1,000 vehicles are
tested to see if they satisfy the standard by
caaulding the average fuel effidency.

This program was launched in 2006. Until
2011, vehides bdow 1,600cc applied to

20% or more B.5%

10~20% \
13.0% \ less than 1%
17.8%

5~10%
14.7%

1~5%

4B.0%

_--f

Third-Paty Logistics Research Resut, Korea Transport Ingitue (2009)

Basic Plan for National Logstics (2011~2020), 2010

[Figure 3-2] Number of companies usng 3PL

[Figure 3-3] Share of expenses for 3PL compared to Saes

<Table 3-17> Average energy consumption efficiency trend

Caegory 2005 2006
Bdow 1,600cc 12.86 13.39
Above 1,600cc 1041 10.50

Totd 10.97 11.19

Source : Korea Energy Maragemert Corporaion (2011)
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(Unit : km/)
207 2008 2009
13.69 13.87 14.75
10.62 10.69 11.48
11.36 11.53 12.43



Korea's Third National Communication

under the United Nations Framework Convention on Climate Change

12.4knv/ | average fud consumption, and the
vehicles that exceeded 1,600cc applied to
9.6km/ 1. The share of vehicles mesting average
fud eficiency of 17.0kmv { will be gradually
increased from 30% in 2012 to 100% in 2015.
Also, the program will be expanded to vehicles
with less than 10 passenge seats and below the
total weght of 3.5 tons, and small car
manufadturers and their importers will have
separate average fud consumption standards.
Using this system, the average fuel
effidency has been increasing by 3.2 percent
annudly. In 2009, there was a 7.8 percent
increase due to rising sales in compect cars and
replacement support for old vehicles.

D. Agricultural & livestock sector

GHG emissons from methane and nitrous
oxide caused by the agriculturd sector have
been improved through low carbon agricultural
policies and upgraded technology. The efforts to
reduce GHG emissons in the agriculture &
livestock sector were made through
improvements to methods of faming & animal
husbandry. The policies on aop sector are
divided into reduction policies on CH4 from rice
paddies and those on NO from dry fidds. In the
livestock sector, GHG reduction is promoted
through the improvement of ruminants enteric
fermentation and manure treatment facilities.

1) Reduction of CH4 emissions from paddy fields
Currently, a policy to reduce CH4 emission

is conducted through the improvement of rice

cultivation technology. Since the 1990s, the

13) Rura Development Adminigration, 2009

development of technology for CHs emission
reduction has been fundamental, allowing
systematization of agricultural management for
water, rice draw, sewage seedingftransplanting,
soil amendments, and tillage. Based on the
R&D1) reggarding GHG emissions from rice
cultivation, a Rice Cultivation Technology
Manual for GHG Reduction has been published
to support low-carbon cultivation technology and
to spread rdevant techniques into the farm level.
According to this manual, cetan cultivation
methods that reduce GHG emissons have been
gimulated. For example, seeding on a dry paddy
fidd reduces CH, emissions by 32 percent more
than transplanting culture, and intermittent
irrigation technology can reduce CH4 emissons
by 43.8 percent more than continuoudy flooded
pradice Therefore, even if the cultivation area
remains on the same levd, CH4 emissions will
be expected to dedine as seeding cultivation and
intermittent irrigdion areas increase. Also, as
ealy rice vaieties tend to have lower CH4
emissons than mid/late season rice varieties by
about 25 to 40 percent, there is a suggestion that
most emissions can potentially be reduced by the
encouragement of these rice varieties.

2) Reduction in N2O emissions in rice paddy and
dry field

Reduction in N2O emissons from
nitrogenous fertilizers in farms has been
achieved through eco-friendly egriculture
reducing chemicd fertilizers. The government of
Korea has been promating a Five-Year Plan for
Developing Environmentally-Friendly Agriculture
snce 2001 in order to adively foster
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environment-friendly agriculture Currently, the
3rd verson of the fiveyear plan is being made.
As an example of an eco-friendly project, in
order to0 build a sustainable low-carbon
resource-circulating agriculturd system,
eco-friendly agricultural complexes will be
creded on city and county levels, conneding the
crop sector and livestock sector (greater than
600 ha). Also, eco-friendly agricultural districs
greater than 10 ha will be created on town and
village levels. An eco-friendly direct payment
agricultural system, which provides subsidies per
aae, is being promoted for developing
eco-friendly farms. Additionally, a customized
fertilizer support program has been created,

which promotes the use of this fertilizer based
on soil test results in orde to reduce the use of
chemicd fertilizers.

Through the implementation of eco-friendly
projeds, certified eco-friendly agriculturd areas
have increased by more than 60 percent each
year gnce 2000. As a result, consumption of
nitrogen fertilizers (per ha) has been reduced
from 423,000 tons in 2000, to 354,000 tons in
2005, and to 242,000 tons in 2010. This
consumption decreased by 42.8 percent in 2010
compared to usage in 2000, significantly
contributing to N2O reductions.

Since 2000, nationwide surveys have been
implemented to assess N2O emissons,
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[Figure 3-4] Comparison of GHG reduction effects in rice cultivation

<Table 3-18> Ecofriendy agricultural area and nitrogen fertilizer consumption

Year 2000 2005
Certified eco-friendly agri culturd
aeaha) 2,039 49,807
Total consumption of nitrogen 423 354

fertilizer(thousand tons)
Source: MIFAFF (2011)
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2007 2008 2009 2010
122,882 174,107 201,688 194,006
335 02 262 242
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successfully egtablishing the basic measurement
gystem. Controling the use of nitrogen fertilizer
has expanded farming management leading to a
redudion in N-O emissions. On the other hand,
to implement Integrated Nutrient Management
(INM) for eco-friendly agriculture, the information
on proper handling of fertilizers and fertilization
based on soil test has been provided. Also,
research on N-O emissons in the upland and
the development of reduction technology
cortinue to be promoted. In addition, based on
the research results from 2002 to 2010, in
rdation to field crops such as peppers, beans,
and cabbage, a Manual Guide for Cultivation
Technology will be published. This manual will
promote low carbon agriculturd skills such as
organic trials, tillage menagement, water
management, use of nitric add suppressant, and
improvement of cropping systems.

3) Improvement of Ruminant Enteric
Fermentation
In order to reduce CHs emissions from
ruminant enteric fermentation, various plans
have been considered such as livestock
improvement and feed management (high-qudity
feed and feed supplement).

(A) Support expansion for the animal

improvement project

This project promates animd improvement,
which can reduce GHG eamissons through
proper maintenance of breeding while inaressing
livestock productions on ruminants such as
Korean cows and dairy catle. The government
of Korea is promoting programs for supporting
high qudity Korean cow breeding and assessing

the abilities of dairy cattle in order to improve
productivity through these genetic modifications.
Dairy farm breading projects have been
advanced by introducing high-quality fertilized
eggs and providing these to clean breeding
farms. Furthermore, focusing on leading farms,
atechnical traning program has been introduced
to increase productivity and to reduce GHG

amissions.

(B) Expansion of high-quality forage

In order to promote the foundation for
production of good qudity sscondary feed,
utilization of domestic naturd resources, and
expanson of production, the government of
Korea has been promoting the establishment of
an infrastrudure for roughage produdion. This
project includes the improvement of forage
mechingy, utilization of naturd resources such
& rice draw, grass compaosition, processing
fadlities, and the support for silage produdion,
and transportaion. To secure high-qudity feed,
the government of Korea plans to inaease the
ratio of forage to concentrated fodder from 4:6
to 64.

(©) Rumen fermentation modifiers and forage

additives

The current resaarches indude feed
formulations that can better conditions for
rumen fermentation, feed additives through
enhancement of feed ingredients and processing
methods, and CH4 redudtion by microbid
reatment agents. Research investment will be
inreased for pradical purposes.
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4) Utilization of livestock manure as resources

Large amounts of livestock manure are
generated from the production process of
domestic livestock from spedalized and
customized fams (such as cattle pigs, poultry,
etc). Livestock manure is an organic materid
that contains fertilizer ingredients and demands
high biologicd oxygen. CHs ocaurs in the
decompasition process. By composting, liquefying,
and energizing livestock manure, GHG emissions
in the livestock sector will be reduced. In order
to promote the recycling of animd manure
Livestock Manure Management and Regulations
have been enacted as of September 2007. There
is dso a support program for animal manure
disposal provided for the fadlities and
equipment in the livestodk farms. This project
seeks to promote resource-draulaing agriculture
by integrating the crop sector with the livestock
sedor. According to this projed, loans ae
available for composting fadlities, common
disposal facilities, liquid fertilizer systems, and
energy fecilities ingdlation. For the effective
opeaion of livestock menure recyding, there
are civic organizdions such as livestock manure
recycling centers and liquid fertilizer distribution
cente's. These organizations have sgned an
official agreement to operate recycling systems
for aop and livestock farms. Also, consulting
services from experts and educational programs
on recycling for livestock farms will be
srengthened. In addition, in order to meet the
demands from crop farms, research funding for
developing practical skills regarding odor control
and microbiologicd caulture techniques will be
increased and cost redudions for recycling
livestock manure will be made.
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E. Forestry

In the 1950s, forests were severely
devestated due to excessve harvesting for fud
wood as well as the deforestation during the
Koreen War. However, thanks to successiul
reforestaion through converson of household
wood fuel to various enagy sources and the
implementation of forest rehabilitation projeds,
the acreage of unstocked forests has decreasad
from 2.8 million ha, or 42 percent in 1960 to 2
percent in 2005 of the total forest area. Korea
mede tremendous progress of forest rehabilitation
in a short peiod. This is recognized as a
successful reforestation case by the Food and
Agriculture Organization (FAO) of the United
Nations.

Polides for the protedion and expansion of
forest carbon sinks and promotion of the use of
wood bio-energy are bang implemented
according to the Forest Sector's Comprehensive
Plan Responding to Climate Change
(2008~2012), edablished in 2008 to implement
sugtainable forest management and to enhance
carbon sxjuedration potentid based on this
reforestaion higtory. Forest Carbon Sink
Rromotion Lav will be enacted in order to
properly manage the carbon sinks on national,
local, and civic levels.

1) Protection and expanson of forest carbon sinks
(A) Maintenance and enhancement of carbon
sequestration potential
Spedes converson reforestation projects
have been implemented in the forests that may
have been damaged by pests or sgnificantly
lack the capadty to absorb carbon. From 2006
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<Table 3-19> Achievement of forest tending project

Year 2000 2001 2002 2003 2004
Area 104 89 118 172 179

Source: Karea Forest Service

to 2009, spedes conversion reforestation was
implemented in pitch pine forests aéove 21,000
ha and will be gredually applied to othe forest.

Forest tending projects have also been
implemented not only to mantan and enhance
the cgpecity of forest carbon sinks, but also to
improve environmentd savices from forests
such as watershed conservaion and wildife
habitats.

Launched in 2004, the Fiveyear Forest
Tending Plan (2004~2008) dtarted operdions in
934,000 ha of foret areas. The 2nd phase for
the forest- tending projed (2009~2013),
involving a totd of 1.25 million ha will
improve the economic and environmental value
of the forest and proectively respond to dimate
change by expanding carbon sinks.

Since 2009, gpproximatdy 3.5 pecent of
the total forest area (225 thousand ha) has been
damaged by various diseases and pests. About
62 percent of the damage has been causad by
diseasss and pests dfecting pine trees, including
pine wilt disease, pine neede gall midge and
black pine bast scde. Therdore beween 2001
and 2010, the government of Korea implemented
forest disster management projeds to protect
forest carbon sinks. On average, these projeds
have controlled 67 percent of damaged aress,
annudly. By strengthening prevention adivity
and early deection of harmful insects, the area
of vulnerable forest will be reduced. The forest
will be proteded by intensve pest control,

(Unit: thousard ha)
2005 2006 2007 2008 2009 2010
184 179 176 216 304 251

especialy in pine trees.

Over the pagt 10 years (2001~2010), 478
forest fires have occurred per year on average,
and a total of 1.2 thousand ha of forests have
auffered from fire damage. However, since the
basic plen for midterm forest fire prevention
and suppression was established, the damaged
aeas have been decreased by hiring prof essional
g f and by obtaining rescue equipment. In the
future, forest fires and fire-rdated damages will
be minimized by increasing the number of
rescue teams and avdlable equipment, improving
operdiond eficiency, and continuoudy enfordng
fire prevention adivities (Table 3-20).

<Table 3-20> Fored fires and damages

Y ear No. of Cases  Area (ha)  Voume (m)
2001 785 963 33,753
2002 599 4,467 324,120
2003 271 133 2,444
2004 544 1,588 52,787
2005 516 2,067 113,830
2006 405 254 7,808
2007 418 230 6,467
2008 389 227 4,580
2009 570 1,381 91,626
2010 282 297 11,168

Saurce Korea Farest Service

(B) Prevention of deforestation

Beaween 2001 and 2010, an annud average
of 10,000 ha of forest has been conveted to
other uses. Forests were traditionally converted
to agricultural lands, while recently forests have
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been conveted into privae land developments,
factory construction, roads, and leisure areas
such as golf courses or ski resorts. As forests
account for about 64.5 percent in the rdatively
gmall national land, it is inevitable that forests
would m&ke up a least some portions of these
land demands. However, in order to prevent
excessive forest converson, the following
policies have been implemented: a consultation
gystem for forest land converson permits, forest
resources replacament charge schame, as well as
a feaghility survey for forest conversion. Also
in 2002, by enacting the forest land manegement
ad, permit standards for forest conversion were
edtablished and enhanced through a pre-hearing
system by the forest land management
committee

(C) Forest Carbon Sinks

For the purpose of expanding forest carbon
snks, a FiveYear Unused Land Afforegtation
Plan has been established to promote
afforestation in vacant aress. Also, economic
incentives have been provided to those willing
to promote the plan. In 2007 (the first year of
the plan), afforestation was conducted on 1,051
ha of idle land. Since 2008, annud dforestation
of 2,000 ha has been implemented and 6,084 ha
has been aforested as of 2010. Annually, 1,000
ha of idle land will continue to be afforested.

After the integration of dties and
agricultural aress in 1995, urban aess have
dramaically increased and forested Iand within
urban areas has dso increased. Reforestation
and vegdation recovery in the urban aress
means expansion of carbon snks. Therefore, in
accordance with the progress of urbanizaion,

80 The Republic of Korea

local governments and dvic organizations have
actively been peforming urban afforestaion
projects to ensure the expanson of carbon sinks
& well as the improvement of life qudity in
dties. The central government is areating urban
forests by purchasing private lands, previously
public ingtitution aress, and litle pieces of land
in city cente's. The first urban forest
establishment projed was launched in 2003 and
atotal of 589 ha of urban forest was created by
2008. Also, local governments have activey
been working on urban forest creation. 1,617 ha
of urban forest has been aeated as of 2010 and
urban afforegtation projects are orrgoing.
Meanwhile, partnership between enterprise and
government will be promoted for urban forest
cregtion by establishing enterprise-sponsored
urban forest creation and management
guidelines.

2) Implementation of forest carbon offset projects
The forest carbon offset program wes
introduced to egtablish a basis to patidpae in

GHG and Enegy Target Management and
Emisson Trading Schemes. As of 2010, by
establishing a pilot project for a forest carbon
offset program, arelisble verificatiory
certification system is being built while
oconsidering the ways to connect the program to
emission trading which is possible to be
introduced in Korea The Regulation on PFilat
Projects of Forest Carbon Offset Program has
been enacted to establish a legd bads for the
initiative and an operding system for future
pilot projeds has been devdoped. In 2010, an
MOU among three domestic companies was
sgned for participation in the pilot project. In
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2011, two companies completed aforestation
projeds covering more than 168 ha and an
additiond company is aurrently preparing its
own project plan.

3) Promotion of use of wood bio-energy

To achieve the supply god of new &
renewable energy (11% by 2030), supply and
demand expansion palicies for wood bio-energy
have been implemented through vaious support
programs. To this end, ingtdlation of wood
pelle manufecturing fadlities have been
subsdized. As of 2010, 13 fadlities have been
supported by the government of Korea and five
other facilities have been funded by private
sedor investors. A totd of 18 fadlities have
reached produdion capecities of over 200,000
tons per year. However, the production of wood
pellets amounted to only 9,000 tons in 2009 and
13,000 tons in 2010. Therefore to incresse
demand for wood pellets, smdl wood pdlet
boilers have been distributed to agricultural and
mountainous villages since 2009, and the
horticulturd heaters have been replaced with
wood pelle heaters, as of 2010.

Polides for steble wood pdlet supply have
been implemented through maximizing
oollection of by-products from forest tending
operations and creating short rotation forests for
biomass production. The collection rate (the
ratio of colledion to production) of wood
products from forest tending practices will be
inareased from 11 percent in 2008 to 20 percent
in 2012 via oollectivization of forest tending
projects, expansion of by-product collection by
mechines and establishment of more working
roads necessay for mechinery operation. For the
purpose of creating short rotaion forests for
biomass production over 100,000 ha by 2020,
the Establishment Plan of Short Rotation
Forests for Biomass Produdion was established
in 2009. About 6,116 ha of short rotetion forests
for biomass produdion have been established
through fast growing spedes such as the tulip
tree and various other types of poplars as of
2009.

F. Waste

Weste that is inevitebly generated by

<Table 321> Permitted forest corversion area

Agricu tural

(ha) Housing Factory
2001 925 952 94
2002 582 1,216 1,1%
2003 516 1,416 1,166
2004 357 1,751 1,18
2005 472 1,804 1211
2006 431 1,281 1,147
2007 647 1,753 1,31
2008 571 1,707 2,253
2009 535 1,207 3,38
2010 450 1,355 2,240

Source: Korea Forest Service

Non-agricul tural (ha)

Road
1,755
1,879
1,763
1,539
1,238
964
1,117
1,181
1,497
1,115

Total

Golf Others Subtotal

452 2358 6,461 7,386

321 2351 6,963 7,545

455 2210 7,010 7,526

330 2817 7,595 7,952
1,006 3282 8,541 9,013
1,485 3593 8,470 8,901
1,460 4197 9,897 10,544
2,130 5897 13,168 13,739
2,181 7,149 15,342 15,877
1,223 5468 11,401 11,851
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everyday life not only damages the natural
environment, but dso emits CHs and N2O from
greenhouse gases during the digposd process.
Therefore, waste redudion and recyding
policies have been promoted to proectively
marginalize GHG emissons. Through these
policies, unavoideble wastes will be used &
energy resources.

Also, the government of Korea is
promoting saving and reusing water, establishing
waer demand management palicies to save
energy for tgp-waer production and making
efforts to reduce GHG emissons from sawvage
treatment. The share of sewage treatment water
reused for industry and agriculture is gradually
expanding. And after 2012, sewage dudge
treatment fecilities, energy recovery using
sewage dudge, and bio-gasification using food
waste leachae will dso be expanded to prepare
for the Ocean Dunping Regulation.

1) Reduction of waste

Specific palicies to minimize waste
generation, which is one of the key sources for
CO2 and CH,; emissions, have been enforced in
the gstage of production, digribution and
consumption. Minimization of waste from the

production stage led to the establishment of the
Industrial Waste Reduction System in 1996. This
system provides regulaions on emitters in work
places. The fundamental purpose of the system
is to reduce the base unit of waste generation,
wagte redudion and recyding from production
process. The base unit of waste generation had
inceased before 2005 and dtarted to decresse

theredter. In 2009, the reduction rate decreased
by 4.7 kg per ton compaed to 2005 levels.

In the digtribution stage, packaging methods
and materials have been regulated in order to
reduce weaste from packaging (Table 3-23).

dnce 2008, the govemment of Korea has
assigned a voluntary agreement with 64
digribution and manufacturing companies and
achieved the reduction of padking maerials by
780 tons and reurned the money from saving
costs as green mileage (about KRW 1 hillion)
by encouraging minimized use of unnecessary
pecking materials.

Additionally, to address the final stage of
consumption, a VolumeBased Waste Fee System
was implemented in 1995, which reguires the
waste emitter to pay for disposd costs. As of
2008, the system has been in effedt for 99.7
percent of adminidtrative areas, covering 18933

<Table 3-22> Reductions in waste from workplaces

vor o Nooof s TSR
2001 681 351,585
2003 703 363,258
2005 1,229 540,834
2007 1,350 644,918
2008 1,297 593,890
2009 1,334 604,135

* Waste gereration: Amount of weaste per ton (kg/ton)
Source: 2010 Environmentd White Pgper, Minigry of Environment
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Sales Waste amount Waste generation*
(billion won) (thousand ton) (kg'ton)

17,921 51.0

18,308 50.4
442,222 29,954 55.4
597,512 34,954 54.2
676,619 31,832 53.6
731,360 30,622 50.7
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households (out of 19,005). To avoid the use of
disposable items such as paper cups, plagtic
bags, etc, a total of 17 restaurant brands in
2009 and 22 lage reailes in 2010 entered a
voluntary agreement. Also, comprehensive policy
measures were rdeased in 2010 to reduce food
waste and seven local governments have
implemented a gandard pilot projed. In
addition, Waste Disposal Charge, implemented
in 1993, covers products that contan toxic and
hazardous substances for air and waer or are
difficult to recycle and manage. The system also
suppresses produdion of waste by charging the
polluter, manufecturer or importer for disposd.
As of 2009, sx products (i.e. chewing gum,
diapers, dgardtes, plagtic produds, and packing
materials) face charges on wagte.

Regarding waer resources, the government
of Korea established a comprehensive naiond
measure for water management in September
2007. The comprehensive policy measure for
saving water led to a redudion of running water

by 868 million tons by 2009. The padlicy also
oove's oveal measures and palides such as the
expangon of waer-saving devices and reclamed
water systems, introduction of low-flow water
systems, and replecing old water pipes. The
economic efect of this achievement was KRW
559.6 hillion for tap waer production (KRW
760 per ton by 2009 average water production
oosts), KRW 617.1 hillion for sewage treament
oosts (KRW 711 pe ton by 2009 sandard),
amounting to a total of KRW 1,276.7 billion.
According to the comprehensive nationd water
demand management measures, ebout 206
million tons of tap water were saved between
2007 and 2009 by supplying consumer-oriented
water saving devices, deaeasng water |leakage
rates, and reusng sewage water.

2) Expanding reuse and recycling of waste
GHG amissons caused by production,
consumption, and disposal of certain products

can be reduced through recyding. For this

<Table 3-23> Reguations for packaging materials and wrapping methods

Category

Packag ng materids

Packaging methods

Regulaion standards

=No use of Polyvinyl Chlaride (PVC) to comect o coat the packing maerials (Lamination)
#No synthetic resin packing materials, or reduce it annudly

# 23 products induding processed food shou d be packed for manufacturer, importer and buyer within 10~35 %
of packing space, and no more than two packages

Source: 2010 Environmentd White Pgper, Minidry of Environment

<Table 3-24> Reaults for cacuation of water saving
(Unit: million ton)

Category Total 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Total 879 = 924 618 1514 1045 1249 = 648 6.8 916 603 544
Weer ving 200 46 334 1160 675 882 384 BI - 18 06
device
Redaimed water | g7 | 454 17 55 7.9 8.1 16 72 68 335 29
facilities
Pipe replacement. 3462 = 257 | 267 | 299 = 291 | 286 =~ 248 D7 848 25 509

Source: 2010 Environmentd White Paper, Minidry of Environment
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purpose produces will make sure that items
can be improved with recycleble maerials and
discarded produds and packing materids will be
collected in order to maximize the recycling
gystem tha the producer will assume sole
responsibility for. The government of Korea is
promoting expansion of infrastructure suitable
for local and regional conditions, development
of rdated technology, and the consumption of
recycling products.

To simulate the recycling industry, KRW
796 hillion in long-teem loans at low interest
raes wae made beween 1994 and 2009 for the
ingallaion of facilities and funds for technology
development. Since 2009, the recyding industry
development fund provided KRW 65 billion for
proeds. As the oollected amount of recycling
resources has inaeassed due to expanson of
reusable items and public avareness, the
expanson projed for public recycling fadlities
has been implemented to modemize the
currently existing recycling and recolledion
facilities. From 2000 until 2009, a total of KRW
1025 hillion was invested to support ingtallaion
and improvement of more than 300 waste
selection facilities.

Since 2008, regarding eledronic products
and vehides, recycling capacity has been

enhanced and hazardous substances are being
limited from the design stage. The government
of Korea published the Ad on the resource
drculation of dectrical and dectronic
equipment and vehicles, which was implemented
in order to protedt the environment through
proper management of the entire process of
digposd after use. Since 2009, the circulation
agsessment system, which the manufacturer and
importer operate, is promating the recycling of
waste.

In regard to food waste management palicy,
recyding of organic resources will be adivdy
promoted along with reduction of waste As a
result of long-term comprehensive measures on
food wastes created in 2004, 92.2 percent of the
food waste (14,452 ton pe day) has been reusad
for forage/compost as of 2007. Also, in order to
accderate the reuse of food waste by 2009, the
government of Korea supported instdlation of
public food wagte recycling facilities and
vehides in 286 locations. Also, a total of 2,125
centers have been indalled via a KRW 796
billion loan for a recycling industry training
fund to devdop technology and instdl fadlities.
When it comes to construction waste from
activation of recongtruction/redevelopment, the
waste amount continued to increase from 43

<Tdde 3-25> Food-processing wage management

(Unit: ton per day)

Cdegory 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
. 11,797 11577 11434 11237 11397 = 11398 11464 12977 13372 14,452
eneraed
P (IEZ;SO” 0.25 0.25 0.24 0.23 024 0.24 0.24 0.27 0.28 0.29
2566 3928 5161 6378 7130 7,718 9316 1216 12,603 13327
Recycled

21.8% 33.M% 45.1% 56.8% 62.6% 67.7% 81.3% 93.2% 94.2% 922%
Source: Enviromrmentd Whitepgper 2010, Ministry of Ernvironment
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million tons in 2002 to 64 million tons in 2008,
accounting for more than half of the overall
amount of business waste. Based on the
congruction waste recycling padlicy, the
recycling rate inaressed to 97.5 percent as of
2008. However, most of the recycling of
congtruction waste gets used for smple
purposes, such as embankment, and the actual
recycling rate for high- value added sectors
(such as concrete) was only 27 percent.

By enacting the Congrudion waste
recycling promotion Act and its corresponding
legidation, which went in effed in January
2005, sysemaic sructures to dispose and reuse
congtruction waste were established. Likewise,
recycled aggregae has become mandatory for
road congtrudion, industrial parks and residentid
lands, sewer ingtallation, basc environmental
fecilities, and parking lot installation.

To accderate the demand for other recycled
produds, 838 public ingitutions as of 2009
enacted the Act on encouragament to purchase
environment-friendly produds. As a result,
although the overall purchase of recycling
produds by public ingitutions was only about
KRW 1.2 billion in 2004, it inaessed to KRW

<Table 3-26> Current gatus of condruction waste

menagemet (Unt: ton per day)

Category Totd Landfill Incireration Recycled
Year ) (%) (%)
2002 120,141 = 145 21 834
2003 145,420 9.4 15 890
2004 148,489 73 20 907
2005 134,906 26 0.6 96.7
2006 168,985 23 0.7 970
2007 172,005 18 0.7 975
2008 176,447 17 08 975

Source: Enviromrmentd Whitepgper 2010, Ministry of Ervironment

26.4 billion by 2008, showing significant
growth.

The annud sawage treatment waer, from
continuing expanson of wastewater treatment
plants, reached about KRW 6.7 hillion as of
2009. The Sawerage Adt in 2006 required reuse
of the wastewater from public sewer treatment
plants that process more than 5,000 tons of
sawage per day. Since 2005, project funds for
local agendes have been partly supported by the
government subsidy for reuse of wastewdaer
through the Pilot projedt plan for promation of
the reuse of sewage treatment waste In
addition, the water quality standards for reusing
wastewater from landscaping, cleaning,
ariculture and industrial waer was imposad in
ode to safely reuse sawage treated waer.

By egtablishing the water recycling basic
plan in Februay of 2007, reuse of sewage
treaed waer in the future is intended to provide
high-quality water for reasonable prices. In order
to focus on the reuse of sawage treaed water as
the new water industry, about 1.24 billion tons
of wastewater will be reusad annually by 2016.
To expand the reuse marke, the financid
business of the locd government and reuse of
industrid water led to the establishment of
private investment in reusng wastewater,
providing 440 hundred million tons of industrid
water by investing KRW 1.4 trillion by 2016
with privae cepitd and technology.

By reusng wastewater for industrial,
agriaultural, and daily use, the Promation of and
support for water reuse act was enaded (in
June 2010), to build a systematic basis to
proactivdy cope with water scardty. The market
for water recycling will be expanded and new
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jobs will be ceaed through building weter
recycling fadlities and new contractors.

3) Utilization of waste resources as energy

The 2009 standard indicated that the total
produdion of new & renewable energy
compared to the primary energy accounted for
only 2.50 percent (6.09 million TOE) of the
total 243,311 thousand TOE. Energy from waste
was about 4.56 million TOE, which is about 42
percent of the totd production of the new &
renewable energy (excluding the waste ges,
which is 254 million TOE).

For more adive use of waste resources, the
government of Korea is promoting expansion of
fecilities for produdion of Refuse Derived Fuel
(RDF) and power generation using combustible
weste. It dso expands energy facilities using
waste resources bio-gadficaion of organic waste
including food waste, sewage dudge, and
livestock manure. Also, estadlishing energy
production fecilities, low-carbon green villages,
and R&D programs are promoting devd opment
of technology and expert training.

In Odober 2008, a waste resources and
biomass energy countermeasure was enaded,
followed by its implementation in 2009. This
countermessure was enected in order to foaus
on measures for using waste resources. By
2013, 47 percent of combugible waste and 26
percent of organic wastes will be reused for
energy. Also, 77 pecett of remaining hea,
occurred from large incineration plants, and 91
percent of landfill gas will be collected for
recycling purposes.

Since 2007, the public funds to ingall
fecilities for waste resources have been
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[Figure 3-5] Waste utilization plan

gradudly inaeased and in 2010, approximately
KRW 73.2 billion were provided to support the
municipal-scale fadlities.

Also, through urban redevelopment and
concentration of waste resource energy facilities,
environment/energy towns will be created to
relieve side-effects from individual fecilities in
the regions as wdl as securing economic
gebility. The country will be divided into eight
regions to creaste 13 environmental and energy
towns, centered on meropolitan landfill sites,
and areas designated for new cities. By 2010, 15
waste resource energy faciliies will be
established in nine different towns throughout
the nation.

As ocean dumping of organic waste will be
prohibited as of 2012, measures of energy
recovery usng sewage sudge will be adively
promoted. For that purpose the Enforcement
Rules of the Wastes Control Ad hes been
enacted to be ale to use sewage dudge & a
fuel in cod-fired power plants. To accderde
menufacturing and the use of combugtible waste
fuel produds, the qudity standard for fluff RDF
and manggement prectices weae implemented in
July 2007. In addition, the information
manggemeat sysem for RDF is being operaed
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<Table 3-27> Energy gererated from wage

Category 1999 2000 2001 2002 2003
New &
renewabl e 1,897 2,127 2,453 2,917 4,437
Energy
Energy from 1,761 1,978 2,308 2,733 3,039
waste B% B% 94% 94% 68%

(Unit: thouwsand TOE)
2004 2005 2006 2007 2008 2009

4,582 481 525 5,609 5,88 6086

3,313 3,706 3,9% 4,319 4,%69 4558
72% 76% 76% 7% 78% 75%

Source: 2009 new & renewable enegy dstribution, Korea Energy Management Carporation

to effectivdy share the information on the
manufacturing and use of RDF a well as
informaion sharing beween manufacturers and
Users.

Although there ae great potetia energy
opportunities in rural and small towns, such as
combustible and organic waste resources, forest
resources, and agricultural by-products, the
adual utilization of energy is extremely low due
to the regiond dispersons or low amount of

geneaation. Therefore the government of Korea
has implemented a pilot project to aede
low-carbon green villages in 2010. In order to
create the best prectice model in the early stege,
benchmark practices will be established for each
category prior to the pilat project bassd on
déisticd data and treatment of biomeass
occurrence: urban, agricultural, mountainous,

oceans, etc.
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Chapter 4 | Projected Greenhouse Gas
Emissions and Reductions
by Sector

1. Overview

This chapter presents Aggregate Emissions
Projection and Projeded Emissons after GHG
Redudions by Sector, the forme is a projedion
againg BAU emissons, and the latter is a
projedion of emissions upon accomplishment of
the midterm GHG redudion god (30 percent
redudion below BAU by 2020). Implemented
and adopted polides and measures are goplied
to phases of BAU amission prgjections, the
former falls into the with measur es category and
the latter fdls into the with additional measures
categoryl4).

The Korean economy is antidpated to have
a seady growth rate of 4-5 percent during the
forecest period (2005-2020). The high
technology, IT, and service indudries ae
expected to lead economic growth. Although
BAU projections of GHG emissons show a
continued annual increase, successful
implementation of the mid-teem nationd GHG
redudion plan will refled a decreasing trend
after 2015.

The ectivity data on emissons and sinks
has been reported in consideration of the
economic growth rate oil price, and national
policies. For the estimdions of GHG emissions
from fud combugtion and industrid processes,
which comprise mogt of the GHG emissions,

projection data from Korea Energy Economic
Ingtitute was used. As for the emissons in
agriculture and waste, the National Academy of
Agricultural Science and Korean Environment
Corporation made the projedions, respectively.
The LULUCF sector was monitored by the
Korea Forest Research Inditute.

2. Aggregate emissions projection

If the current trends of industry Structure
remain unchanged and no additional effort is
meade to reduce GHG, the amissions during the
forecast period are anticipated to inarease by
24.3 pecent in 10 years and by 36.1 percent in
15 years (againgt 2005 levels). The projected
emissions from 2005 to 2020 by sector are
estimated as follows: energy sector will increase
by 33.5 percent and indugtrial processes will
increase by 81.8 percent On the other hand, the
agriculture sector will deaease by 7.5 percent
and waste sector will decresse by 14.9 percent.
For the energy sector, the share of totd
emissions is estimaed to decrease from 82.3
percent (2005) to 80.8 percent (2020), while the
amount for the industrial process will increase
from 11.2 percent (2005) to 15.0 percent (2020).
The agricultural sector will decrease from 3.6
percent (2005) to 2.4 percent (2020), and the
waste sedor will decrease from 2.9 percent
(2005) to 1.8 percent (2020).

By GHG type, it is estimated that CO, will
inaease by 24.3 percent in 2015 and 32.0
percent in 2020 from 2005 levds and F-gases
(including HFCs, PFCs, SFs) is projected to

14) According to the Guidelines for National Communication, parties shall report a with measure projection which
encompasses currently implemented and adopted policies and measures and may report without measure and with

additional measure projections
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[Figure 4-1] Proected mationd GHG emissions
by sector

<Table 4-1> Projected GHG emissions by sector and
incresse rate by period (Mt CO, eq., %)

Increase  Increase

2005 2015 200  Rate in  Rde in
2005~2015 2005~2020

496 @ 580 @ 6269 0
EROY @3 (@ow) @oswy 0 | B
Indwstrid | 64.1 8.7 1166
processss | (11.2%) @ (12.2%) | (15.0%)

3 195 188
BO6)  (27%  (24%)

3. % 818%

Agricuture -4.2% -1.%%

163 | 48 | 138 | o0 g0
Waste oo | o1 | asw 90%  -149%
Taal
emssors | 5703 | 700 @ 7®6.1
(@cluling (100%) = (100%) = (100%)
LULUCH)

2.3 361%

*This emisions level is the resut of a recalculdion based on the
2009 emisions estimation methodology; at the time of the nationd
md-tem GHG reduction god establishmert, the BAU projection
reflected an 813 Mt CO, eq levd o emissiors in the year 2020.
This recalculation does not change the 30% reduction god rate.

increase from 118.6 percent (2015) to 235.0
percent (2020) from 2005 levels. CHs will likely
maintain a smilar volume until 2020. N2O will
decrease by 48.2 percent (2015) against 2005
levels, and it will maintan a smila volume of
emissions.

The overall projections indicate that
emisson share of CO, will decrease from 86.7
percent to 84.1 percent between 2005 and 2020.
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CH, will also decresse from 5.0 percent to 3.7
percent and N>.O will derease from 3.9 percent
to 1.5 pecent. However, emisson share of
F-gases will likely inaresse from 4.3 percent to
10.7 percent.
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[Figure 4-2] Proected GHG emisdons by types of GHG

<Tade 4-2> Projected GHG emissons by types of GHG
and incresse rate by peiiod (Mt CO; eg., %)

I ncrease Increase
2005 2015 2020 Rate in Rate in
20065~2015 20052020

o, | 046 | 6l | 8RB | o0 | o0

(867%) | (867%)  (84.1%)
288 | B8 B
G0%) (@126 (379
222 | 15 15

- 0,
NO oy | en | (s  BRE A8T

48 Bl R9
@3% (7.8 @ (10.7%)

503 090 71
(100%)  (100%) = (100%)

CH, 0.1% 04%

Fos 186% @ 2B.0%

Totd 243% 36.1%

3. Projected emissions by source
and sink

A. Energy

GHG emissons in the energy sector in
2020 are estimated to increase by 33.5 peacent
compared to 2005 levels. By sector, the increase
rate is estimaed to be 37.1 percent for the
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energy industry, 54.2 percent for the
manufacturing industry, 20.1 percent for
transport, and 0.4 pecent for the remaining.
When looking into emisson shares of
specific sub-sectors, the energy industry, which
accounts for the largest shae of energy-rdated
emissons, will increase from 37.8 percent to
38.8 percent between 2005 and 2020 due to
continuoudly increasing power consumption.
Manufacturing and congtruction will dso
increase from 28.7 percent to 33.1 percent

M Ty e

4 !
2005 2015 2020

[Figure 4-3] Prgected GHG emissons by sub-sector
in the energy sector

<Table 4-3> Projected GHG emissions by sub-sector
in the energy sectar and increase rate

by period (Mt CO, eq, %)
Increase  Increase

Rate in Rate in
2006~2015 2005~2020

2005 2015 2020

Enegy | 1775 2182 2834
industies | (37.8%)  (37.1%)  (388%)

Manuf acturi ng
. ) 1346 = 200 | 207.6 0 0
|ndjstne§& ©87%) | (A0%) (331% 485% 54.2%
corstruction

229% 371%

819 98 984 . .
TSN oo e qsg | 570 201%

696 = 678 @ 698 ., )
O agwy s (riy | 2 O

Fugtive 59 74 76
emisions | (13%)  (13%) @ (12%)

496 580 6269 . .
Tod oy (oon | qowy 52 3%

245% 295%

during the same period.

On the other hand, due to improved fud
eficiency and slomdown in car registration
rates, emisson share of trangport sector are
expected to decrease from 174 percent to 15.7
percent, and other sedors will also decrease
from 14.8 percent to 11.1 percent due to a
dowdown in populdion growth and
improvement of energy effidency.

B. Industrial Processes

GHG amisdons in indudtrial processes are
projected to increase to 81.8 percent by 2020
againg 2005 levels as the petrochemical,
dedronics, semiconductors and display
industries are expeded to continue growing. By
GHG sources, CO; amissions is estimated to
inaease by 6.9 percent from 2005 to 2020.
Non-CO, emissons are projected to increase by
140.2 percent from 2005 to 2020. This is due to
the outlook that F-gas emissions from the
growth of the display and semiconductor
indugtries will rapidly incresse despite
decreasing N2O emissions, as projects for
decomposing N2O are being pipelined into the

M1 CO; =g

2005 i 2020
[Figure 4-4] Projected GHG emissions by types o
GHG in the industrid processes sctor

93

¥ Jadey)



'Chapter 4

<Table 4-4> Projected GHG emissions by types of
GHG inthe indudria processes sector and
increase rate by period (Mt CQ, eg., %)

Incresse  Increase

2006 2015 2020 Rate in Rate in
2005-2015 2006~2020

B1 208 300
@.8%) (3456  (258%)

%0 569 865
(56.2%) | (656%)  (742%)
6.1 867 | 1166

Tad oy oy | mwy | 326 | BL8%

Co, 6.1% 6.9

Non-CO, 580% 1402%

Clean Development Mechanism (CDM).

C. Agriculture

After 2005, GHG emissions from
agriculture are projected to decrease 7.5 percent
by 2020. During the forecast period, emissons
from the livestock and agronomy sectors are
edimated to decrease by 2.1 percent and 10.1
percent, respectively. By GHG type, CHs will
decrease by 9.9 pacent as emissions from rice
cultivation and N-O is projected to decrease by
4.1 percent.

Mt OO e,

[Figue 4-5 Projected GHG emissions by sub-sectors
in the agriculture sector
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Projected Greenhouse Gas Emissions and Reductions by Sector

<Table 45> Projected GHG emissions by sub-sectars
in the agriculture sctor and increase rate
by period (Mt CO, eq., %)

Increasse  Incresse
2006 2015 2020 Rate in Rate in
20052015 2005~2020

Enteric 3.2 39 36

femrertation (159 (0.8 (s o P
my%g;em (12'23;@ (152.3%) (15%3%) VI | U2
wl?v:on (377;/0) (316?11%) (3268%) D D8
Pais (35.210/0) (33?76%) (32?%) il ) R
Fidd bunng 0.1 01 01 - s

o resdues | (0.0 (03% = (03%)

203 195 188
Totd | ome | (00 | (loowy A2 | T

D. Waste

GHG emissons from waste sedor will be
reduced by 14.9 percent during the forecast
period. This is due to government poalicies
regarding the inaease in recycled waste
products and reduction of landfills.

W COs eg.

_# ’ : ”

2005 2015 2020
[Figure 4-6] Projected GHG emissions by sub-sectors
in the waste sector



<Table 4-6> Projected GHG emissons by sub-sectors
in the wage sctor and increase by
period (Mt CO, eq., %)
Increae  Increage

Rate in Rate in
2006~2015 2006~2020

2005 2015 2020

Sid waste
depce2 (5355% (2523%) (252%) A% | -612%
immm (3?8% (eféz%) (6?.';/0) S23% | 54%
Otfer (2%‘(}/0) (3(_)9;) ( 4,01?@ 541% | 508%
V\gﬁﬁq (8123/0) (75?/()) (81420/() “23% | -132%
Tad (11(3;)) (lglo’;o;o) (1103@% 9M | -149%

E. Land Use, Land-use Change and
Forestry (LULUCF)

CO: ranoval levels in LULUCF ae
projeded to decrease by 26.0 percent between
2005 and 2020. This is because totd emissons
from fores and grasdand conversion and soil
cabon emissons will mantan a smila level
while the total sinks of forestry and other
woody biomass stock are projected to decreasse

<Table 4-7> Prgected GHG emissons in the
LULUCF setor and incresse by
period (Mt CG, eq., %)

Increae  Increase

2006 2015 2020 Ratein Rate in
2006~2015 2006~2020

Sirks 324 | -207 @ -240 8.1% -26.0%

4. Projected emissions after GHG
reductions by sector

The government of Korea declared the
national mid-term GHG redudion god in
November 2009 and, as a follow-up, detailed

ME O &g
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it

2015

reduction goals by sector and industry were
recommended in July 2011.

S0

[Figure 4-7] Projected national GHG emissons by
sector after the nationa reduction plan

<Tabde 48> Prgected GHG emissons by sector(after

reduction) and reduction rate below BAU
prgections in 2020 (Mt CQ; eq., %)

Reduction
2005 2015 00
4696 504 454.9
ErO | @o3m)  @51%) | (839% 2%
Indusid 641 625 575 510
prces | (112%) (98%) (106% 0
. 203 190 175
Agriculture (36%) (30%) (329%) %
163 135 121
Wede ' oguy 1w | (2%) 12%
Totd 5703 637.4 5.1 2
emissions | (100%) (100%) (100%) °

If the reduction god is successfully

achieved, the total GHG emisson of Korea in
2020 is expeded to be decreasad by 30 pecent
compared to BAU projection. Projected
amissions by sources indicate that all secors
would achieve a decreasing trend. The reduction
rates of GHG emissons in 2020 by sector are
estimated as follows: 27 percent decrease in
energy sector, 51 pecent decease in industrid
processes sector, 7 percent decrease in
agriculture sector, and 12 percent decrease in
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waste sector. Looking at the projected emissions
sources, the emissons share of the energy sector
will inarease from 82.3 percent to 83.9 percent
and industrial processes share will decrease from
11.2 percent to 10.6 pecent. Emissons share

96 The Republic of Korea

will decrease only a smdl amount in agriculture,
from 3.6 percent to 3.2 percent, and the
emissions share in the waste sector will dearease
to from 2.9 pecent to 2.2 percent during the
forecast period.
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Chapter 5| VVulnerability Assessment,
Climate Change Impacts,
and Adaptation Measures

The influence of the climate change on
Korea has induded increases in desths due to
tropicd dissases and heat waves, northward
movement of croplands, a decresse in polar fish
caches, and an incresse in flood damage (an
increase of 3.2 times every 10 years). Based on
the vulnerability assessment on climate change
the government of Korea esteblished the
National Climate Change Adaptation Master
Plan in association with 13 relevant ministries
in 2010. The measures ae comprised of 87
major tesks in ten fields and emphasize
cogt-effectiveness and protection of vulnerable
members of society. Also, the munidpal
adaptation measures have been integrated with
the exiging national plan to egtablish
coordinated adaptation measures to counteract
climate change.

1. Gobserved and projected
dimate change in Korea

A. Change based on observations data

1) Annual mean temperature and precipitation
The annual mean temperaure for Korea has
increased by about 0.18C/decade over the past 99
years (1912-2010), which has been linked to globd
waming and patidly related to urbanizaion.
Precipitation has large variability and increase
rae of 21 mm per a decade, recording a 17%
increase over the past 99 years (Figure 5-1).

(@) mean temperaure

Temparature Variationl'c)
o

(b) precipitaion anomdies

ety

8D 1eD 2000

Precipitation Varialigalmm)

year

[Figure 51] Amnua and decadal (8) mean temperature
and (b) precipitaion anomalies (1912-2010)
for Korea (Anomalies are calcuaed with
respect to the 1971-2000 base period)

2) Climate extreme

Based on the trend andysis usng the
dimate extreme index of CCI/WCRP-ETCCDI,
extreme temperaure index were consstent with
the idea of a genera warming with greater
warm extremes and less cold extremes for the
past 9 yeas.

The summer days with a daily maximum
temperdure above 25C increased at a rate of
086 days pe decade and tropicd nights with a
daly minimum temperature ove 25¢C
increased by 0.72 day per decade. However,
frost days, tha the ddly minimum temperature
is bdow 0C, decreasad & a rae of 3.5 days per
decade and ice days, tha the daily maximum
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temperature is below 0, decreasd at a rate of
0.96 day pe decade

In Table 5-2, the extremdy we day
precipitation (R99p) and the max 5-day
precipitation amount (RX5day) in August
increase by 8.5mm per decade and 5.17mm per

decade respectively. More specifically, during
the lagt 99 years the smple daily intensity index
inreased by 18 pecent and days with more
than 80 mm precipitaion more than doubled
compared to the 1970s.

<Tdde 51> Trends in temperature extreme index for the period 1912~2010

I ndex Tem
U Summer days
ID lce days
TR Tropicd nights
FD Frost days
GSL Growing season length
TXx Max Tmax
TXn Max Tmin
TNx Min Tmax
TNn Min Tmin
TN10p Cool nights
TN9Op Warm nights
TX10p Cool days
TX90p Warm days
WSDI Warm spdl duraion indicator
CSDI Cold spell durdion indicaor
DTR Diumal temperaure range

Note * refers to significance level of about 5%.

Change rate per 10 years
+0.862*
-0.%8*
+0.722*
-3.901*
+3.511*
+0.003*
+0.202*
+0.120
+0.264*
-0.741*
+0.214*
-0.565*

-0052
-0260
-1.822¢
-0.116*

Index unit is day per decade except for txx, txn, tnx and tnn( /decade)

<Table 5-2> Trends in precipitation extreme index for the period 1912~2010

Index Termm Charge rate per 10 yeas
RX 1day Max 1-day precipitation amourt +2.330* August
RX 5day Max 5-day precipitation amourt +5.166* A wgust

SDIl Simple daily intensity index +0.223*
R10mm +0.345*
R20mm Number of 10mm, 20mm, 30mm precipitation days +0.289*
R3mm +0.257*

CDD Caonsecutive dry days 0.056
CWD Consecutive wet days 0.003

R95p Vey wet day precipitation +17.674*

R99p Extremely wet day precpitaion +8.501*
RTOT Annud tad we-day precipitation 21.376*

Note * refers to significance level about 5%

Unt is mm pe decade However, the unt far R10mm, R20mm, R30mm, CDD and CWD is days per decade.
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3) Season length

For the past 9 yeas (2000's compared to
1910'9), the end of fdl has come laer and gat
of spring has come sooner, making the length of
winter 17 days shorter. In contradt, the length of
summe increased by 19 days as the end of
Soring came sooner and the dart of fall later
(Fgure 5-2).

x an L 129 (L 100 =4 1] 240 IO 00 3% M0

Note The table refers to the beginning days of sesson and differ-
ences between two asors

[Figure 5-2] Changes in the lengths and the starting
and ending dates of seasons for the period
2001-2010 compared to 1912-1921

4) Change of GHGs concentration

According to the observaion data of the
Korean Global Atmosphere Watch (GAW)
Center in Anmyeon-do (World Meteorologicd
Organization Regional GAW Station), CO,

concentration was 394.5ppm in 2010, which was

the past 12 yeas (1999~2010), the annual
averagge increage rate was 2.12ppm per year,
which was relatively higher than the global
anud increase rate of 1.90ppm per yea (Figure
5-3). However, the increase rate in 2010 was
only 20ppm pe year, which is lower than the
inrease rate of the global CO, concentration

avergge of 2.4ppm per yeda.

vl @l ratan {ppy

5 J000 J001 202 S003 SL0k 2005 J006 J007 005 7008 2010 2011
STl

[Figure 53] Trends in CO, concentration change in
Anmyeondo

The annud average rate of chenge in the
ooncentration of CHa, N2O, Sk for 12 years
between 1999 and 2010 were 3.20ppb per yea,
096ppb per year, and 0.64ppt per year,
respedivdy, showing an incresse every year.
However, chlorofluorocarbon levds (CFC-11,
CFC-12, CFC-113) dl decressed by 2.30ppt per
year, 0.84ppt per yea, and 0.09ppt pe year
respedivdy for the same peaiod (Table 5-3).

highe than the globd averege of 388.6ppm. For

<Table 5-3> Average concertrations of the ambient ar GHG and rate of change between 1999 and 2010

GHG CO, CH, N0 CFC-11 CFC-12 CFC-113 SFs
2010 Average 394.5 1914 325.2 244.7 524.2 76.8 78
Corcentrations (ppm) (ppb) (ppb) (ppt) (ppt) (ppt) (mot)

Annual +212 +3.20 +0.96 -2.30 -084 -0.09 +0.64
Ircreese Rate (ppm/year) (pphbiyear) (pphiyear) (ppt/year) (pptiyear) (pptlyear) (pptiyear)
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(8 Temperature change( )

5

=

],,.;|||H|’H“

B W0 W NEC REE 000 0L X W MDY NOY N X ANE Ba D O B8 De XN KN 0N ok Ned XaY Mol

(b) Predpitaion change (%)

-]

124E

—

130E

O N WO N 0D D X K DN SN X000 N0V 00 e 0 XS 0N 0 XD 20 0K X 20 10e DO

[Figure 54] The smuaed and projected 5year averaged (a) temperature (top panel) and
(b) precipitation (bottom panel) changes and horizontal distribution of future (2071~2100)
temperature and precipitation change of the Korean Peninaula based on the A1B scenario

between 19712100 (leff)

B. Future climate change projections

In order to project possible consequences of
climae change at a regional scale dynamic
downscaling using MM5 regional climate model
at 27 km horizontd resolution was gpplied to
the large-scde climate information from global
climate modds(GCMs) under IPCC SRES A1B
scenaio. The regiond dimate projection showed
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that the annual mean temperature of Korea will
incease by 4C at the end of 21st century
(2071-2100) reldive to reference peiod
1971-2000. This increase in temperature is
projected to be more prominent during the
winter. Also, because the increase in the daily
minimum temperature will be more prominent
than the increase in the dally maximum
temperdure, the daily temperdure range is
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expected to decrease.

Precipitation is projeded to increase by 17
percent at the end of 21t century. In particular,
sgnce spacetime variability of precipitation is
expected to increase, a high probability of
extreme conditions, such as droughts and
torrertial rain is predided to increase in some
areas (Figure 5-4).

Due to globd warming, the number of days
with temperature bdow 0T is expected to
decrease while the numbe of hot days is
expected to increase. In addition, an increasing
frequency of heavy ranfall (over 50 mm per
day) is also expeded.

2. Impact and vulnerahility
A. Human Health
Climate change dfects human health in

particularly vulnerable groups such as the
elderly and chronicdly ill.

Based on the andysis of the correldion
beween summer temperaure (July and August)
and mortality in Korea between 1991 and 2005,
there was a dgnificant statisticd relaionship
beween the daily maximum temperaure and
mortality. An analysis of the mortdity rate of
people 65 or older and heat waves in Sx major
meropolitan dties between 1991 and 2008
reveded tha the mortdity rate increased by
3~13 pecet with each 1C inaease in the
temperaure. The mortality rate in Seoul
inceased by 10.6 percent each time the
temperdure increased by 1C (12.8% for the
dderly above 65). Taking into account the
aurrrent trend of frequent heat waves during the
summer, it is assessad that there is a greater
probability of an increase in deaths due to the
heat waves.

Climae change dso affeds the outbreak of
infectious diseases and the inhabitation of
vectors. I nfectious diseases have been decreasing
in Korea due to the intensive measures teken by
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Souce Korea Centers far Disesse Control and Prevention

[Figure 5-5] Occurrences of mgjor carrier-borne infectious diseases by year
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Souce Kaea Centers far Disesse Control and Prevention

[Figure 5-6] Leptotrombidium scutrellare digribution expansion

health authorities. However, diseases such &
malaria, tsuisugamushi, leptospira and
hemorrhagic fever with renal syndrome, which
are affected by climae change are continuing to
increase (Figure 5-5). As lgototrombidium
(Leptotr ombidium scutellare), which transmits
tsuisugamushi  disease, have migrated north,
their presence is expectad to expand and
therefore more people will be dfected by
tsuisugamushi  disease (Figure 5-6).

Climate change has affedted air pollutants
such as the ozone, which in turn creates changes
in the amospheric environment. This type of
atmospheric environment change is known to
affect human hedlth. Relaed diseases, such as
ashma or alergic rhinitis, have been
cortinuoudy increasing and asthmatic risk was
7.7 percent highe among the socioeconomically
lower class.
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B. Calamity and disaster

The opinion that the frequency of ebnormd
weather is connected to globd warming is
inareasing. Abnormal weather is directly relaed
to meteorologicd disasters, which can lead to
significant damage. Using the datistics from
ands of disagers in Figure 57, the cost of
damages incurred between 1916 and 2008 are
shown in 2008 index price. Six of the ten
greatest maeorological disagters, in tams of
property damege beween 1916 and 2008
occurred ater 2001, In patiauler, the national
anual damage cogt rose to KRW 2.3 trillion
baween 2001 and 2008, more than three times
greater than the cost of damage in 1990s (about
KRW 700 billion). Among them, Typhoon Rusa
and othe typhoons in 2002 caused dradtic
property damege totdly KRW 7.5 trillion.
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[Figue 5-7] Tatd cod of netural disagers between 1916 and 2008

Recently, with various aénormal weather
phenomena teking place throughout all seasons,
there have been dignificant socioeconomic
impads. For exanple, a cold wave continued for
three weeks in late December 2009, and the
amount of snowfall in Seoul was 25.8
centimeers on January 4, 2010 signifying the
highest obsarved value since 1937. However, the
national average temperaure was higher than
that of normal years for 81 days out of 92 days
during the summer, summea minimum
temperature was the highest observed, and there
wee seven more tropicd nights than usud.
Also, typhoons occurred three times during
August and September and the daily amount of
precipitation was recorded to be 259.5 mm in
Seoul.

C. Agriculture

As agriculture is highly dependent on the
waeather, climae change will lead to large-scde

changes in the current agriculturd production
system. In accordance with the dimate change
scenario, frequent occurrences of precipitation
and temperature incresses, and aonormal
weather patterns will cause deterioration of
agriculturd infrastructure, changes in cultivation
sites, increased frequency of disease and
insecoid pests and weeds, and the dedine of
quantity and quality of agriculturd products.

In addition, rising temperatures are
changing the current crop sites. Tangerines, figs,
grapes, gople green tea, garlic, wheat, and rice
ae agriadlturd produds tha adapt wel to warm
conditions. However, if the current produc
types and harvest peiods ae maintained, the
growing period shortens, the pecent of fertile
grain deeriorates, and the crop yidd will
decrease due to the worsening respiration from
warm night temperatures.

Due to trade liberdizdion, it is expected
that invasive foreign rice species will be
introduced into the naion. Furthermore, climate
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change will creste warmer habitats that may
enhance the invason and growth of the
introduced species. In particular, areas affected
by rice stripe virus have been moving north and
expanding due to the inaease in temperature
during the winter. The Lycorma Delicatula
White, which lives in subtropicd climates, were
difficult to find during the winter but the
increase in temperature has recently led to ther
settlemant in Korea Qutbresks of Cnaphaloarocis
medinalis in Korea are known to ocour normally
three times a year; however, it is expected to
increase to four times a year before harvest
season if the annual average temperature

increases 2~3C.

D. Forestry

Most of the forests in Korea were |eft
devadtated dter the Jgpanese Colonial Era
(1910~1945) and the Korean War (1950~1953).
The average growing sock was no more than
10~30m’ pe ha in the 1960s. Since then, with
the success of nationd-levd afforestation
projeds and the trangtion of fuel supply
sources, its average stland vdue increased to
1256m’ per ha as of 2010. Recently, the forest
ecosystem service functions and biodiversity
have been gradually inaressing.

The forest area in 2010 was measured to be
6,369,000 ha comprising 63.7 percent of the
whole land area. This is the fourth highest forest
raio anong OECD countries, following Fnland
(72.9%), Japan (68.5%), and Sweden (68.7%).
However, recatly, large-scale landdides have
been ocaurring at Mt. Jiri Naional Park, which
is located at the summit of Baekdudaegan
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Mountans, due to dimate change. Frequent
heavy ranfall in summer has been responsible
for annud 1,000 ha landdide occurrences, and
dte 2008, huge landdides occurred in six high
mountains including Mt. Sorek and Daeduk
(Figure 5-8).

Snce the 1990s, because of high
temperdures and drought in the winter season,
the withering of evergreen needle-leaf trees such
& pine trees have been increased. In the spring
of 2009, 1 million trees in the southern region
near Gyeongnam Province withered due to the
drought that began in the fdl of 2008 and high
winter temperatures.

Also, global warming and climate change
have incressed the inflow of new forest insect
pests and disease and the spread of outbresk
pests. This is a key factor that threatens forest
hedlth. The damage by forest pests in 2001 was
336,528 ha and had decreased until 2004. Pest
damage increased agan between 2005 and 2006
because of the expanson of the damage area
from pine gall midge, black pine bast scale and
pine wilt disease. Since then, effective
prevention eforts reduced the damage annually
and the damage region deareased to 225,345 ha
in 2010. Other sporadic pest damage aress were
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[Figure 58] Trend of landslide occurrence
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the greatest in 2001, but started to decrease after
2008. But because subtropicd sporadic pests
such as Pitch canker, Lycorneddicatula and
Baculumdongtum appeared, the damage trend
darted to increase agan.

Due to the forest development efort in
Korea, potential stock causng forest fire has
increased. The climae change in the future will
lead to the temperaure rising and the forest fire
period brought forward, while precipitation of
winter and spring will not increase particularly
during forest fire warning period. In cese of
occasional drought, concerns have risen over
extreme fire events. The average number of
forest fire occurrences in the past 10 yeas
(2001~2010) was 478, the damage area was
1,161 ha, the volume of trees lost was 64,858m),
while casualties and injuries were @ght and two,
respectively.

Forest fire ocaurrence continuoudy
decreased from 785 incidents in 2001 to 282
incidents in 2010. In 2009, it increased to 1,381
ha with 570 occurrences and the research
revealed the cause to be the continuous drought
and ebnormdly high temperature between the
Fall 2008 and Spring 2009.

Korea has reldively complex geographical
features, comprised of a mostly cool temperate
fores sub-zone and, in part, a wam temperae
forest sub-zone and sub-alpine forest zone It is
egdimated that rises in temperature due to
climate change will cause the forest climate
zone to move northward and toward hilly aress.
Furthermore, when average temperaures rise by
4, the warm temperate forest sub-zone
belonging to some parts of the southern aress is
forecagted to change into a sub-tropical dimae

zone Currently, the evergreen broadHeaved tree
fores in the warm temperate forest sub-zone,
whose growing distribution is limited to the
southern coast end idand areas, is estimated to
expand and gradually move northward. In
ocontragt, the range of vegetdion in sub-dpine
zones could become dragticdly reduced. The
oountry’s lower regions are comprised of mostly
agriculturd land or urban aress. Thedoreg it is
presumed that accelerated dimate change may
cause the fagt digtribution of tree species
migration, which brings about the rising Iaitude
and not the rising dtitude Upon the forecasting
of the forest digribution, one report indicaed
that about 25 percent of the sub-dpine and coadl
temperde zones will be reduced, and about 66
percent of sub-tropicd and warm tempeae
zones will be expanded in the future
(2071~2100).

E. Oceans and fisheries

For the pagt 41 years (1968~2008), the sea
surface temperdure (Sea Surface Temperature,
SST) of the waers around the country rose by
131¢ (0032C pe year). Specificaly, the East
Sea rose by 1.39C (0.034C per year), the South
Sea rose by 1.27°C (0.031C pea year), and the
West Sea rose by 1.23¢ (0.030C per year). By
seson, the winter (February) surface water
temperdure rise was 1.39C, which was higher
then the summer (August) surfece water
temperdure rise of 0.74T. This demonstrates
ggnificant ocean waming in the winter season.
Raher than the coagtal sea, the open sea has
displayed a grester increase in water temperature

Changes in relaive sea levels of adjacent
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seas showed an average increase rae & 2.5mm
per year for the past 41 years (1969~2009). The
South Coast had a relativdy high rate, 32mm
per year, compared to 1.3mm per yea in the
West Coast and 2.2mm per year in the East
Coadt. In particular, sea areas near Jgju have a
noticeably high rae, 5.7mm per yea. In
addition to rising sea levels tidal waves from
typhoons and high tides ae aso on the rise

A vaiety of sodal and economic adivities
of coagtd zone are disrupted by flooding,
coadtd eosion, s wate percolated to the
underground water due to meteorologicd
disasters such as high tides, high waves and
tidal waves. When the aforementioned shoreline
damages are combined by external fadors, such
as an inaease of sea levels and typhoons, high
tides, and precipitaion changes resulted from
the global warming, it will have a significant
effect on the sodal and economic adivities of
the coagtal region.

Climate change is expected to cause
addification of seawater, de-oxygenation of
deep seawater, and costal eutrophication as wdl
as deoxygenation. The increase of CO; in the
gobd average surface has been 1.5 ppm per
year since 1990. However, in the Ulleung Basin
in the East Seq, it was 3.3 ppm pe year and the
redudion rae of pH (0.02 units per 10 years)
has been growing twice as fest as the globd
average (0.04 units per 10 years). When the
COz cycles in degp wate are compared, the
Japanese basin in the East Sea was 70~80 mal
-Clm', showing a higher level than that of the
North Atlantic and North Pacific, which were
66~72 mol - C/m’ and 20~30 mal -C/m’ respec-
tively. With respedt to changes in ocean oxygen,
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dissolved oxygen data of the northern area of
the Jgpan Basin in the East Sea deep waers
(>2000m) indicated that the change, which was
above 250 pmol/kg in the ealy 1950s, was
reduced to 220 umol/kg in 2007. Due to
sdinization from land and increased
gratification from rising water temperatures,
deoxygenation could increase in the coastd
zone Deoxygendion garted to emerge in
Cheonsu bay in the Ydlow Sea, Jinhae bay
region, near Yeosu area, and Goseong.
Sratification due to rapid globd warming has
been assessed as a deteriorating factor in water
quality.

It is observed in marine ecology that there
ae various changes, such as an increase in
zooplankton and red tides, jellyfish bloom, the
emergence of tropical and subtropical spedes,
and the increase of albinism due to the globd
warming. Also, various changes in jellyfish
bloom have been observed and reported.
Looking badk a 37 years in the recent past
(1965~2002), the average hiomass of
zooplankton displayed an incressing trend in the
1990s, as the average was aéove 300mg/m?
dte 1997. Furthemore, every summe red tides
have caused damages to the fishing industry. It
is known that red tides have occurred in the
ocean as well as coastd water since 1995. In
paticular, since Cochlodinium polykrikoides (a
type of Dinophyta in subtropical zones), caused
large-scale red tides in 1995, it has been
expected to occur periodically beween July and
September every year. In recent yeas, the
gpearance of large jdlyfish is increasing
rapidy. Nemopilema nonurai, which ae
subtropicd jdlyfish that generally inhabit the



Korea's Third National Communication

under the United Nations Framework Convention on Climate Change

South and East China Seas, have increasngly
appeared in the Korea since 2000, causing
damage to commercid fisheries through the
degtrudion of fishing nets and deterioration of
the fish population.

Influenced by the recent changes in the
major fishey resource aound the coads of
Korea, coastal areas with wam current fish are
moving north and fishing season is being
extended. For the past 30 years (1981~2010),
the raio of small pelagic fish to the Korean
total fish population has gradudly inaeased and
wam current fish such as squid, mackerel, and
anchovies ocaupies 60 percent of the entire fish
population.

Meanwhile, risng water temperatures in the
long-term could cause a negaive impact on
production of cold-water fish. Costd fisheries
may suffer extensve damages as tropical and
subtropical pathogens such as chalera, vibrio,
and blood poisoning become naturdized. Also,
due to the inflow of plankton, which is the
cause of Paralytic Shdlfish Poisoning (PSP),
around Korea, there is a posshility of sporadic
occurrences of PSP,

F. Water management

Climate change has dired and indirect
impacts on the water qudity and waer ecology,
by influencing the inarease in water temperaure
as wdl a causing changes in the level of
evapordion, flow, and rainfall efflux in the
water syssem. High waer temperature aggravee
the qudity of drinking waer with malodors and
toxins by facilitating the growth of algae and
germ. When the stream influx decreases during

the dry season, streams and rivers can be
aggravated by eutrophicaion. When the
evaporation rate becomes too high, the sdt
concentration in the river and the river mouth
may increase.

As the accderdion of globd warming
causes an inaease of yearly average
temperdure, it is predicded that the demand for
drinking water and other uses of water
(including livelihood, environmental, and
industrid use) will be increased. Because of the
growth in the gtandard of living, the amount of
water used by each person will increase and the
demand for water in river maintenance and
ewironmental improvement will increase as
well.

The frequency and scale of floods has
oontinually inareased and the damage caused by
flooding has also correspondingly increased.
Even though the yearly precipitation is
inreasing, days of precipitation are decreasing
and precipitation intendity is increasing, making
heavy rainfdl a serious issue. Heavy rainfall not
only causes damages to riverbanks and facilities,
it dso increasss the losses of both life and
property. For the past ten years (2000~2009),
there have been 385 cases of flood, which
reflected a frequency increase of 70 percent
compared to previous yearly averages. The risk
index regarding flood is 6.9, substantidly higher
then tha of UK and Jgoan, which recorded 0.2
and 2.3, respectively.

Droughts are frequently occurring due to
the increase in temperature and the amount of
evapo-transpiration from dimate change.
Furthermore, water shortage is expected to
oontinue to worsen in the future Korea uses
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more than hdf of all usable water for
agriculture, so the water shortage is directly
linked to lower agricultural productivity. Rice
cultivation had been difficult in many areas due
to severe drought between 2008 and 2009. The
duration of drought increased every yea and the
damage to crops has kept increasing. Land use
change caused by recent urbanization and a
change of crop production area due to the
climate change has a negative influence on
agriculture waer management. Beween 2000
and 2008, about 140,130 ha of aable land has
been diverted for other purposes and this
phenomenon is becoming more serious each
year.

G. Ecosystem

Due to global warming, the blooming
season has come ealier in the mainland
ecosystem of the Korean Peninsula. The
blooming seasons for Quercus serrata and
Quercus mongalica are occurring five days
ealieg than usual and the spring seasons for
most of the plants are similarly affeced (Figure
5-9). Growth of plants in northern areas are
declining due to the physiological stress from
rising temperaures. Animds ae changing ther
habitats and migration cydes, and biodiverdity is
expected to dearease. In particular, the efect of
climae change on alpine bdts and sub-alpine
zones, as well as vulnerable ecosystems such as
coadtd areas and idands throughout the Korean
Peninsula, will be significant.

Due to the recent rise in temperatures, the

period for spring phenology (such as flowering
and defdliation) is clearly occurring earlier than
before The period of the flowering of a
Mongolian Osk and a Queritron, the mgor
forest species of domedtic temperate foredt,
gpears 5~7 days earlier if 1C of the
temperdure increases and that of most plants
except some forest species also appears earlier
than the past. Such changes in phenology affect
the herbs that grow on the forest floor and dgae
that eat phytophegous insects. It is also expected
to affect the ecoogical food and biodiversty.

Climae change due to global warming has
dso had various impads on hirds. As many a
69 kinds of foreign species of birds have come
into Korea since 2000 and some subtropical
birds have already settled in Korea. Also,
summer birds that typically stay in subtropical
regions during winter, have given up migrating
and inaeasingly pass the winte in Korea. New
unrecorded tropical speciestd) (such as black
perel) have gopeared in Korea, and common
Korean winte birds (such as wild geese, egrets,
herons, ec.) have become non-migrant birdst6)
and their numbe's have inareased.

Flowiring dole

] e 1888 18l 1388 2003 2008

[Figure 59 Change in flowaing daes of cherry blossom

15) 10 gedes udch as light thrush, verditer flycatcher, and black drongo
16) Throughout pag 10 years the number of herons that migrate in winter has increased 80%.
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Due to recent climate change a decrease in
northern inseds and incresse in southern inseds,
transformation of common inseds into pests,
influx of southern insects, and changes in insect
life cycles have been occurring. Based on the
reviews of unrecorded and new spedes in Korea
ove the past 10 years (2000~2009), there has
been an increase in both northen and southern
insects (although the increase in southem insects
has been dearer).

3. Adaptation measures

In acoordance with Framewvork Act on Low
Carbon, Green Growth, the government of
Korea egtablished the National Climate Change
Adaptation Magter Plan (2011~2015). In June
2010, government agencies held a working level
meeting to establish adaptation measures and
key agenda points and formed an expert
advisory council. Conferences and symposiums
wee conduded theredfter and the opinions of
experts regarding climate change adaptation
measures were collected. These measures, which
take into account the uncertainty of dimate
change, are continuing 5-year plans. 13 relevant
ministries and 70 experts in the field are
participating in the measure Ten new visons
and plans were relessed in June 2011 (Table
5-4).

The vison for the ndional adagptaion
measure is to build a stable society through
climae change adaptation and to support the
vison of green growth. The measures are
caegorized into seven sub-sectors: public health,
disasters, agriculture, forestry, oceanv/fisheries,
waer management, and ecosystem.

In order to dfectively promote the
adaptation measures, the government of Korea
has made it possible for central agendes, local
governments, and the general public to
paticipae and the role of each body has been
dealy edablished. For the practical effect of
the adaptation measures, spedfic implementation
plans regarding the measures have been
established under central and municipal
governments. Implementaion assessment
regarding these plans will be performed every
year and a comprehensive assessment report will
be published in the 3rd and 5th years to show
the overall assessment regarding the
implementation results.

A. Human health

Koreds adaptation measures for humen
hedlth are focused on protecting public health
from climate change In April 2010, the
government of Korea established National
Climate Change and Health Adaptation Action
Plan(2010~2014). Its measures ae being
pursued with a complete readiness sysem for
extreme weather events, strengthening
prevention of epidemics rdated to climate
change and the gengd hedth of vulneale
groups aganst hea waves and ar pollution,
enhancement of R&D on adaptations and
adaptation infrastructure to address climate
change Korea's mgjor pursuit, at the time, is a
project to build public health monitoring
systems againgt endamics as this type of system
has become crucial to sdertifically assess the
efect of climae change on public hedth.
Additionally, the government of Korea has
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" National Climate Change Adaptation Master Plan(2011~2015)
(Ministry of Environment)

of Observation [ g / Education,
Human Ocea Watar & projection | Indusiry/ | publicity &
Health Disaster | Agricullure | Forestry | .. rias | Management Ecosystem | on climate Energy | intornational
change cooperation
Mgy o Wenagiry of Mnisiny ol Winisiy of
Ministry o Pk fomremwee | ety b Focg, Minigtry of Land, || Wewpiry of Lang Errznment Envirpermani Knowledge
Hasalin & A Securiry DMORRED Agree, Trarigeort, and Transport, ard o Food £ Feonomy
Wallara 'lfd"ﬂ urt Fomid and Fashnas Hared Mnmrs AEn MawEme Allars Ly "nlf Wiy of Relavar
Farest LTI T "Fﬂm glm“ Mirigiry of miruztries
Ministey o h"‘ﬂl *'3'1- [CAL ] Svice : ance and Ervionman
Ervirarmani ‘st Eraryaniy LLM P ?ﬂd. E“.F:mr' o Eeadie Techrology Wknusiey of Lang
Warageren! geecy bl Freimnmant Wrigiry of Land, ,
ML Farwg? vl Transpoet, ard Korea Transpat, wed
Wity of Fagherien Marirme Atary Mot Marirre Aftars
Emmesman f AT Arratastratony Lt

[Figure 5-10] National climate change adaptation measure system

Establishment of a Safe Soclety & Support for Green Growth through Climate Change Adaplation

e

VISION

R Human health . Protect people from hesl waves & air pollution
Disaster ‘ m damage maum the consolidation of disaster
Agriculture < m 1o “llt:bﬂ based agticultural system create
Secloral Adaptation
Foreslry ’ Improve loresiry heallh & reduce loresiry disaster
Ocean/Fisherios - Muﬂd tu sea-ievel rise & secure slable maring
\‘\\\ ~ Water Management 1muWuwW' -
R p—
- Ecosystem . ‘Securs blodiversity fhrough restoration and protection
.~ Observation & projection T T ; .
/ on climate change " Provide foundation data & minimize uncertainty
Adaptation Based - S
PFians <—= Industry/ Energy v and now and promising projects for climate
\\‘\ " Education, publicity & .+ Enhance domestic and international communication an

international cooperation ~ \  &daptation
[Figure 5-11] Nationa vision and god: Adaptation measures for climate change

Central Government Municipal Governments General Public
- Establishes specilic - Establishes specilic plans for + Cooperation with central
plans for implementation implementation goverment and municipal
- Sali~assessment of - Sell-assessment of organizational governments
organizalional performance (annual) - Adapling to real lile
performance (annual) - Overall assessmenl every 3 and situations
- Communication with S year
local residents * Vulnerability assessmeni and manual
development

’

[Figure 5-17] The rde of central government, municipal governments and general public for the adaptation measures
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<Table 54> Action pan of naiond climate change adaptation measures

Measures

Adaptdion to hed

waves and UV
rays

Adaptation to
meteorologicd
disesters

Adaptation to
infectiols dseases

Adaptaion to air
pollution &
chemicds

Adaptation to
allergies

Disager prevention
system

Disager prevention
infrastructure

Specific Assignment

Establishment of system that observes and andyzes the
effects of heat waves and UV rays on health

Providing countermeasures to reduce the damages caused by
hea waves and UV rays

Providing observation and countermeasures to reduce the
impact of metearologicd disasters on health

Establishment of system that observes and andyzes the
effects of changes in naural ecosystem on hedth

Enhanced observation and management on the infecti ous
disease survey

Enhanced R&D on adaptation to the vector of infecticus
disease

Establishment of system that observes and andyzes the
effects of ar pollution on hedth

Reduction of damage by air pollution on the vulnerable
group ajainst ar pollution

Establishment of system that observes and andyzes the
effects of chemical movement on health

Enhanced management of the environmental factors that
causes dlergic diseases

Prevention management of dlergic diseases affected by
climate change

Andysis the possiie danger of naurd disasters &fected by
climate change

Enharced standard for disaster prevention system to
counteract climate change
Revitalization of the d saster insurance

Implementation of the disaster prevention projects to prepare
secure territory

Establishment of the pre-emptive disaster prevention system

Improved disaster recovery system to prevent repeaed
damage

Setup of facility that reduces the efflux of ran water to
counteract climate change

Establishment of waste tredment system tha safely manages
and ocounterads disasters

Devdopment of technology to cortrol the weather to actively
cownteract the metearologicd disasters caused by climae change

Improvemert of sewage fadility to prepare for heavy ranfall

Branch

Ministry of Heath and
Welfare, Korea

Meteardogicd Adminigration

Ministry of Hedth and
Wdfare, Ministry of
Envirorment Korea

Meeordogcd

Administration, Korea Forest

Savice

Ministry of Hedth
and Wdfare

Minidry of Envirorment

Ministry of Hedth
and Wefae

Ministry of Hedth
and Wdfae

Ministry of Environment,
Ministry of Hedth
and Wdfare

Minigry of Envirorment

Minigry of Envirorment

Ministry of Envirorment,
Korea Meteorologcal
Administretion

Ministry of Envirorment,
Ministry of Hedth
and Wdfare
National Emergency
Management
National Emergency
Management
National Emergency
Management

National Emergency
Management

Netioral Emergency
Management
Netioral Emergency
Management
National Emergency
Management, Miristry of
Land, Tramsport ad
Maitime Affars

Minidry of Envirorment

Korea Meteorologcal
Administretion

Minidry of Envirorment

Curent
Status

New

New/
[ mplemerted

[ mplemented

[ mplemented
[ mplemented

[ mplemerted

New

New

New

[ mplemerted

[ mplemerted

[ mplemerted
[ mplemerted
[ mplemented
[ mplemented
[ mplemented

[ mplemented

[ mplemented

[ mplemented

[ mplemented
[ mplemerted
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Field

Natural
disaster

Agricdture

Forestry

Measures

Fedility
infrastructure

| mplementation of
dimaefriendly
ayicultue &

livestock industry

Damage
prevertion
measures in

ayicultud &
livestock industry

Maintenance &

improvement of
the function and
recovery o foreg

Improvemert of
forestry productivity

Providing andysis on the vulnerable areas affected by
climate change and establishment of adaptation plan

Establishment of plan for dimaefriendly land use and its

management system

Improvemert of the urban adaptation capability to counteract

climate change

Implementation of the disaster prevention dity to adapt to

climate change

Andysis & projection on the effect of climate change on

crop productivity

Development of spedes and new crops adapted to climate

change

Development of cultivation technology adgpted to climate

change

Development of livestock i mprovement and management

Specific Assignment

technol ogies adapted to climate change

Development of the farage supdy system adapted to climae

change

Development of efficient water use in agriculture and
technolagy to conserve water for agricultural use

Providing plan to securely supply water for agriculturd use

to adapt for dimae change

Andysis on the vulnerability caused dimae change in the

agriculture

Development of the adaptaion techology to reduce the
damage caused by meteorological disaster in the agriculture

Exparsion of the agricultural facility to prevent damage

caused by storm and flood

Establishment of system to prevent the spread of pests

caused by climate change

Establishment of system to predict to the foreign pest

occurrence

Providing plan to prevent the livestock diseases caused by

the globd warming

Management and protection on the forest bioresources

vulnerable to dimae charge

Management on the forest water resource adapted to cimae

change

Evaluaion on the influence and vulnerability of the forestry

Maintenance and improvement of the forestry productivity

adepted to dimae change
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Branch

Ministry o Land Transport

and Maitime Affars

Mirnistry o Land Transport

and Maitime Affars,
Minigry of Environment

Ministry o Land Transport

and Maitime Affars

Ministry o Land Transport

and Maitime Affars

Rurd Developmert
Administretion

Rurd Development
Administretion
Rurd Development
Administration

Rurd Development
Administretion

Rurd Developmernt
Administretion
Rurd Development
Administretion

Ministry for Food,
Agricuture, Forestry
and Fisheries

Rurd Development
Administration

Rurd Developmernt
Administretion

Ministry for Food,
Agriculture, Forestry and
Fidheries

Rurd Development
Administretion

Ministry for Faod,
Agriculture, Forestry and
Fideries

Ministry for Food,
Agriculture, Forestry and
Fidheries

Korea Forest Service

Korea Forest Service
Korea Forest Service

Korea Forest Service

Current
Status

New

New

New

New

I mplemerted

[ mplemerted

I mplemented

I mplemerted

New

[ mplemerted

New

[ mplemented

New

New

[ mplemerted

New

New

| mplemerted

| mplemented
| mplemerted

| mplemerted



Field

Forestry

Ocean/
Fideries

Water
mange-
ment

Messures

Forestry damege
prevention

Adapation to the
rising of the and
water sufece

Improvemert of
the productivity in
fideries

Prevention of the
damage in fisheies

Andyss on impact
& wineability

Cowntermeasres
against flood &
drought
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Current

Specific Assignment Branch Saus

Evaludion on the vulnerability of forestry disasters by

. Korea Forest Service Impemented
climate change

Improvemert of the disaster prevention and damage reduction

system in forestry Korea Farest Service Impemented

Establishment of system to forecast and prevent of forest

Korea Forest Service Impemented
pests

Implemenation, evaluation and feedback of the adaption

practice management to climate change in forest Korea Farest Service New

Andysis on the vulnerability of the coast by rising water Miristry of Land Transport

surfeces and Maitime Affars Impemented
Establishment of the sdientific management system to Ministry of Land Transport New
counteract the changes of externd forces in coast and Maitime Affars

Providing countermeasures to adapt to the change of coastal = Ministry of Land Transport New

land by dimae change and Maitime Affars

Ministry for Faod,

Providing the management plan to contrd the change of fish Agiicuture, Forestry Implemented

spedes and fishery resources ard Fisheries
Ministry for Food,
Providing plan for securing future fishery resources Agricuture, Forestry Impemented
and Fisheries
Enhanced management of the construction of observaory Ministry for Food,
infrastructure and the management o the fish species in Agricuture, Forestry New
coast and Fisheries

Ministry for Faod,
maine soedies Agricuture, Forestry Impemented
» and Fisheries

Development of courtermeasures against infectious disease in

Ministry for Food,
Agriculture, Forestry and
Fisheries Ministry o Land, | Implemented
Transport and Maitime
Affairs

Implementation of the measure to reduce the impact of ocean
addficaion on fish species

Ministry for Food,
Introduction of measures to reduce the damage on fisheries Agricuture, Forestry New
and Fisheries

Minstry o Land Transport
and Maitime Affars, Impemented
Minigry of Envirorment

Improvemert of the monitoring on water management
affected by climate change

Ministry of Envirorment,
Miristry of Land Transport | Implemented
and Maitime Affars

Andysis of the impact and wilrerability of water
management affected by climate change

Ministry of Land Transport

and Maitime Affairs New

Establishment of strong land infrastructure to counteract flood
Miristry of Land Transport
Management of weer demand by the efficient use of water and Maitime Affars,  Impemented
Minigry of Envirorment

Miristry of Land Transport

and Maitime Affars Implemented

Plan for securing water resources
Mirnistry o Land Transport
and Maitime Affars, Impemented
Minidry of Envirorment

Development of altemate technology and expansion of
facilities for water resources
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Current

Field Messures Specific Assignment Branch Qs

Plan for maximizaion of the adaptdion ability of rivers on  Minidry of Land, Transpart

climate change and Maritime Affairs )2

Cowntermeasres

aganst flood & Minigr
, y of Land, Transpart
drought Advancement and overseas market expansion of waer and Maritime Affairs New

management to counteract climate change Ministy o Environmert

meregement Ministry o Environmert,

Measures on the management of the deteriorated quality of  Minidry of Land, Tramspart

river and streams caused by climate change ad Maitime Affars, Rural
Devdopment Administraion

Measures on the
managemert of
water qudity &
waer ecosystem

Impemented

Maintenance and restaration of river water quality and water

) Ministry o Environmert | Impemented
ecosystem to counteract dimae change Y o

Ministry o Environmert,
Rural Develgpment

Administration, Korea Fored

Monitoring on the wlrerable ecosystem and the indicaor Service, Ministry of Land,

spedes afected by dimae change Trarspat and Maritime

Affairs, Minigry for Food,

o Agiculture, Forestry and

Mmlto_nng & g Fliheris Y

evduaion on
impact and
vunerdality

Impemented

Ministry o Environmert,
Rural Develgpment

Administration, Korea Foreg

Andysis on the impact and vulnerability of ecosystem on Service, Ministry of Land,

climate change Trarspat and Maritime
Affairs, Minigry for Food,

Agiculture, Forestry and

Fisheries

Imdemented

Miristry o Environmert,
Rural Develogpment

Administration, Korea Foreg

Preservation and restordion of species, biadiversity and Service, Minstry of Land,

Ecosygem ecosystem Trarsport and Maritime
Affairs, Minigry for Food,

Agiculture, Forestry and
Fisheries, Ministry o Health

Imdemented

Minstry o Environmert,

Karea Forest Service Implemented

Restoraion o deteriorated ecosystem and extinct species

Minstry o Environmert,

Adaptation _ Minidry of Land, Transpart
messures Establishment of the maragement system to prevent the ard Maritime Affairs,

g?f?:j?; ;aléseddi)sy sudden appearance or massive occurence Miristry for Fod,
o s Agicultue, Forestry and
Fisheries

Imdemented

Miristry o Environmert,
Rural Develgpment

Administration, Korea Foreg

Establishment of govemnance to manage the ecosystem and Service, Ministry of Land,

enhancement of its publicity Trarsport and Maritime
Affairs, Minigry for Food,

Agiculture, Forestry and

Fisheries

Impemented
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Current

Field Messures Specific Assignment Branch Staus

Korea Meteorological
Adninigtration, Ministry o
Enviromment,
Ministry of Ecucation, | Implemented
; Scerce and Technolagy,
dimae change Miristry of Land, Transport
and Maitime Affars

Establishment of the observaory system to monitor dimae
Observaion o the Change in three-dimensions

Observation and daa utilization to counteract the dimae and Korea Meteorological

weaher in locdity Administretion New
Development of nationd climate change scenario for Karea Korea N_Ie_eorqlogcal Impemented
Climate charge Administretion
prgection Production of informaion on regional dimae and climate Korea Meteorologjcal | tod
extreme Administretion mplemen
Osavain K_or_ea I\/_Iaeorol_ogcal
& Adninigtration, Ministry o
ojection Environment, Ministry
on climate Earth System Model development Education, Sdence and | Implemented
change Deveopmert of Techrology, Minidry of
the forecad modd Lad, Transport au
Maitime Affairs
Regional Climate mode deveopment for Korea Korea Me@ro_log‘cal Impemented
Administration
Improvemert of technology to pre-emptivey dert citizens of Korea Meteorologcal
extreme dimae Administretion Implemented
_ Establishment and operdion of the forecast moceling system . .
Edablishmert of | tha integrates the climate and amospheric conditions Minisry of Bnviromment | Impemented
the system utilizing " odicd
the dimae . . . . eteorologc
nformation Improvemert of observaion and derting service on dimae Administration, Miristry o | Impemented
change )
Environment
Establihment of the system uilizing the prediction techrique on .
climate change for maine ecosystem Ministry of L and Implemented
Andysis on the . . . . Ministry of Knowledge
. Forecast of the impact of dimae change on the industries -
impact and . . O Econamy, Ministry o Impemented
viinertility and energy and andysis on the impact on vulnerahility Enviranment
Ministry of Knowledge
Inducement of the establishmert of adaptation measures in Econamy, Ministry o
: . o Impemented
the industries Qulture, Ministry of
Incuistry/ Environment

Eregy |~ Climate carge
crisis management
& uilization of the Discovering and supporting new potential prgects on
opportunity adaptation to climate change

Ministry of Knowledge
Economy, Ministry o
Environment, Ministry o | Implemented
Lad, Tramsport and
Maitime Affars

Ministry of Knowledge

Securing th ly t teract dimae ch
ecuring the energy supply to counteract dimae change Econamy

Implemented

Education and publidty to improve the understanding o
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organized and run the Korean Forum for
Climate Change and Health, which conssts of
govenment agencies and academic experts since
2008, and has reflected its work to human
health policies. It has been making efforts to
edtablish adaptation measures to refled public
opinion and dvil society by providing its roster
of experts to and communicating with municipal
governments, to support municipal governments
adaptation measures.

The government of Korea since 2004 has
enhanced medical support projects in order to
monitor and respond to health impad from
weather-relaed naural dissster. In 2010, disaster
area hedth management program was
developed, and it will be widdy applied after
the operation pilot projed.

To monitor the impact of heat waves on
health, the government of Korea launched a
monitoring system in 2011, based on 470
emergency medical authorities. And, to reduce
the damage caused by the hea waves and UV
rays, the government of Korea is meking efforts
to expand the urban green area and, in 2011, is
planning to invest more than KRW 11.4 billion
for egtablishing the urban bictope and urban
eco-forest. Also, the government of Korea is in
process to provide countermeasures and policy
revisions to ingtitutiondize the urban
environmental plan, which takes into account its
vulnerability to hea waves. Since 2003, the
governmantt of Korea has dso been proceeding
with urban forest creation in government-owned
land and plans to invest KRW 81 hillion for the
cregion of urban forests, Street trees, and school
forests in 2011 in order to reduce the damage
caused by UV rays and head waves.
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The government of Korea has been
oonducting research on climaerelaed health
impad assessmet. The governmett of Korea
established an monitoring systam for the
infectious disease vector (Vector-Net, VibrioNe,
EnterNet, PulsaNet, ec.) and plans to enhance
these systems more in the future. The
comprehensive monitoring system of infectious
disease vector will be managed by region (3
regions in 2011) and the number of regions will
be expanded to 6 in 2012. In addition to
operating the monitoring system, Korea is dso
oconducting a study of infectious diseases and
devdoping treament and vaccine and an early
diagnosis kit of infedious diseases.

The research on the impact of ar pollution
on humen hedth caused by dimate change has
been conducted by colledting the monitoring
data and analyzing the relationships beween key
fadors. In 2011, surveys on the hedth impads
of ar pollution as well as the health impact
asessment of vulnereble socid class will be
oconducted. Also, the alert system for fine dust
operated, thus far, only aound the capital city is
expected to expand to five other metropadliten
dties. The response system for yellow dugt isin
the progress of improvement as well.

In order to prevent and manage the dlergic
diseases exacerbated by climae change, the
government of Korea has operated the Allergic
Disease Slandard Research Center since 2009
and many related research projects are in
progress. Also KRW 3.95 hillion will be
dlocated for the enhancement of education and
publicity, and operation of information center.

For municipal governments to establish
gpedfic implementation plans for climate change
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adaptations, consulting services are provided to
support for technical skills needed. Likewise,
education and training programs for avil
servants are offered in order to improve the
cgpability of municipal governments for dimate

change adaptation.

B. Disasters

Concerning the dimate change adaptation
measures in regard to disasters, the government
of Korea has s goals to strengthen the disaster
prevention infragtructure

To achieve these gods, the government of
Korea has established a vulnerability evaluaion
gystem through R&D and the framework for
regional safety assessment. Also, in 2011 the
govenment of Korea plans to conduct a disaster
vulnerability analyss around the Nakdong River
and asess the regiond sdety of 230 cities,
counties, and districts. This will be extended to
other regions and be conducted every year to
improve the regional alerting effort to minimize
the effed of disasters in each region.

Also, the government of Korea is activdy
revising disaster prevention standards,
egablishing flood dfense standards, expanding
pre-emptive disaster impact evdudion, and
srengthening the integrated plan to reduce the
damage from storms and floods (2011~2012).

Since 2006, insurance reform against storm
and flood dameges has been being implemented.
In 2011, KRW 9 hillion was invested to
improve insurance policies. A project to improve
and expand the insurance palicy agangt storms
and floods (insurance for small business
owners, national reinsurance was introduced) has

dso been implemented as of 2006.

As the frequency of naural disasters
inrease due to dimate change, the maintenance
of disage risk areas has become a mgor
adaptation policy. From 1998 to 2010, about
KRW 2.7 trillion was invested to improve 840
rsk aess. In 2011, government funding of
KRW 308.3 hillion and local funding of KRW
205.5 billion have been made available to
improve 72 risk aess. Also in orde to reduce
the flood damage in dties, the government of
Korea will continue to invest in stormwater
detertion fadlities (KRW 61.8 hillion in 2011),
and pursue the improvement and establishment
of sawer system and stormwater pumping
gaions (KRW 2824 ftrillion in 2011).

Improvements on an dert system for natural
disastesis gill in progress. In 2011, KRW 311
million was invested to build a disaster
precursor monitoring system, improving the
localized torrential downpours alet, and
devedoping transmission technology based on IT.
The adaptation manual categorized by mgor
disasters will be developed and distributed
throughout the nation. Fromotion and education
initiatives for the generd public and for civil
savants are dso being planned.

The government of Korea has established a
land policy that can adgpt well to dimate
change and has been activdy pursuing projeds
to create a disaster prevention city. Snce 2011,
the government of Korea has been establishing
the methodology to assess the vulnerability of
dties to dimate change and has supplenented
the guidelines for urban planning and urban
maenggement planning. These have been
deveoped to be reflected in every step of urban
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planning. The government of Korea is
promoting a pilot project to improve urban
adaptation capabiliies to counteract climate
change. It dso plans to provide this modd to
different areas. Furthermore, Korea plans to
egtablish land policies that teke into acoount
vulnerability of land to climae change impads,
by conduding land sendtivity analyss on
climate exposure vulnerability of aeas, and
infrastructure needs, efc. to adapt these areas to
climae change effects and to enhance the safety
of national infrastructure.

The government of Korea is preparing the
gandards for land usege and ingtallaion of
national fecilities by andyzing the weaknesses
of the land's aurrent and future vulnerabilities
and taking into account the risk of disaster
causd by climae change which is growing and
intengfying. It will enable Korea to create
comprehensive national adaptation measures for
land usage and its devdopment.

C. Agriculture

Regarding climate change adgptation
measures in agriculture, the government of
Korea has se goals to develop and disseminae
climate change resistant cultivaion and breeding
technologies, develop climae change resistant
livestock tha improves livestock productivity,
and modermnize measures against meteorologicd
disagters and pe and livestodk diseases in order
to minimize the impad from meteorological
disasters.

In order to develop and dissaminate new
crops and aultivdion technology of crops that
can adapt to dimate change, the government of
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Korea carried out advanced environmental
impad assessmats. Also, adaptability to
high-temperature, disaster tolerance ad
pest-resistant breeds are under development and
the research is in progress to introduce and
nauralize tropical and subtropicd aops. The
government of Korea will also provide the map
for changes in biotic seasons, the guide for
optimum planting management, and crop
production systems.

In order to develop a livestodk management
system for dimate change adaptation, the
government of Korea has been assessing fertility
and physiological reactions of livestodk due to
temperaure increases. Produdivity research has
dso been conducted through the development of
temperaure regulated water fadlities and
ventildion technologies. In addition, the
government of Korea plans to provide
sandardized guidelines to seled livestock that
ae resdant to high temperatures and will
continue to improve them.

For the gtable supply of animal feed, the
government of Korea plans to devdop
environmental adgptebility in new kinds of
forage and establish a seed production system.
Furthermore, to deal with the increasad ectivity
of disease carrias due to the climate change,
Korea plans to conduct a study on resistance
and prevention of livestodk disease

For the dficient use and stable supply of
agriculturd water, which is eadly affected by
dimate change, the government of Korea is
devdoping the management skills required for
high eficiency usage of water, such as the
enhancement of IT based irrigation systems in
adtivaion faciliies (2011~2012) and drought
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forecagting techniques, the devdopment of
cultivation technology and water recycling
technology to conserve water. There is dso an
ongoing projed to enhance the facilities that
re-examine the water-supply cepecity of existing
fecilities.

The government of Korea is conduding
vulnerability assessments to analyze the
vulnerable areas in the agriculturd and livestock
indugtries according to dissster type The nation
also has plans to reset cultivation boundaries
according to aop type develop technologies to
minimize the effed of meeorological disasters,
and upgrade facilities in order to develop and
implement adaptation measures for agriculturd
infrastructures.

To prevent breakout of pest caused by the
climae change, the government of Korea plans
to provide ealy pest outbrek prevention
technology, weather charts for foreign pest
occurrences, and web-based redl-time foreign
pest occurrence forecasts.

To build a long-term dvilian and
governmat joint R&D system to address
climae change, the government of Korea plans
to establish a comprehensive agriculture research
system focused on dimate change that is
comprised of dvilian and government agencies.
Through a steble and structured system, the
effidency of research will be ensured.

In addition, the government of Korea plans
to conduct campaigns to enhance the public
cepacity to handle climate change thereby
preventing various socid problems such & sharp
increases in the prices of agricultural and
livestock products resulting from speculative
transactions following meteorologicd disagters.

D. Forestry

Adaptation measures for forestry are
focusng on the reduction of forest disasters,
enhancement of forest hedth and recovery, and
improvement of forestry productivity. To this
end, seveaa drategies for forestry have been
established, such as conservation of forest
ecosystams and biodiversty, the maintenance
and enhancement of forest productivity, the
prevention and response to forest disagters, and
the promotion of forest functions to the public.

The government of Korea enhanced
monitoring systems on long-term changes in
forestry to conserve forest ecosystems and
biodiversity. For in-situ consarvation, it plans to
expand forest genetic resource presarvation areas
for spedes vulngable to climate change and to
enhance thdr management. For ex gtu
conservation, it is planning to expand the
ndiond aboreum by vegetaion and climate. In
2010, 112,000 ha were designaed as forest
gendic resource preservation areas and, starting
in 2011, these areas are forecasted to increase
by 10,000ha per year.

In securing water resources in the forest, a
project to manage the forest near the 27 dam
basins in Korea is beng pursued. Consequently,
the number of dams will be inoeased to 38, and
34,000 ha of land will have been aforested by
2011.

In order to forecast productivity of forest
and assess its vulnerability and to establish
adaptation measures, the government of Korea
devedoped growth modds for mgor tree species
and forecasted changes in productivity for
chestnuts and mushrooms. The government of
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Korea also plans to improve soil quality to
maintain their productivity and supply spedes
that can adapt to dimate change.

In 2010, after tking climatic fadors into
account, the government of Korea lad the
founddion to create customized forest mgps
regarding ided forestation period and suitable
foredtation areas. Starting in 2011, the forest
maps were enhanced and their digtribution was
expanded. In addition, the provison of usgul
tree species from the southen temperaure
climate region, the warm temperature zone and
subtropical region will be expanded to
counteract climate change

In 2010, the government of Korea
developed the forest fire risk assessment and
landdide forecast modd. The governmeantt of
Korea is planning to develop the forest disaster
vulnerability raing modd between 2011 and
2015, to forecast forest fire risk and landdide
disaster risk and to create and distribute a risk
map. Also, in order to enhance prevention and
minimize damage of meteorological disagtes,
the numbe of available helicopter extinguishers
and extinguishing teams will be increased, the
accuracy of landdide risk rating will be
improved, and debris barriers and coastd
disaster prevention forests will be expanded. By
2010, the number of debris barriers was 4,279
and the area of coadtd disaster prevation forest
was 4%a. In 2011, about 735 additiond debris
barriers and 10 more ha of the coastal disaster
prevention fores are planned. Starting in 2012,
more than 500 debris barriers and more then
200 ha of the coadtd disaster prevertion forest
are also expected to be egteblished.

In addition, forecagting and prevention
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systems will be developed due to the inareased
possibility of the inflow and spreading of
foreign and unexpected pests and disease.

E. Ocean and fisheries

The climate change adaptation measures for
oceans and fisheries aim to counter risng sea
levels and to secure steble fishery resources.
The draegy to achieve these goals are as
folows. egablish a management system for
dhanges in the coadtline due to risng sea levds
and provide adaptation measures, monitor and
forecast changes to fisheries due to climae
dhange secure the future fishery resources,
minimize the impact of contagious disease and
acidity on maine life, and establish fishery
disaster rdief measures.

In order to build systems to manage and
asess vulnerability in the coagtal areas, a
ooagtal submerging projection will be taken and
amg of predided coastal submerging areas
will be published. In 2010, maps for 17 out of
141 areas of predicted coastline were made and
this will be increased to 30 by 2011 and 30 by
2012. Also a oosstal dissster vulnerability
evaluation system customized for Korea and a
austomized adgptation portfolio categorized by
ooast, munidpal governments, and projects will
be established. The coagtal management plan
and the marine environment impact evduation is
planned to be revisad and supplemented so that
it will take into account the impact of climate
dhange Also, predse observaion and
assessment on external forces in the coasts will
be performed and a new conoept for restoring
and organizing pilot projects suitable for climate
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change will be pursued. In addition, costal
terran changes due to climae change will have
predidive measures and a management strategy
as cogta topogrgphy will be prepared.

The government of Korea plans to devdop
the monitoring and predictive technology and
modd for changes in fishery resources in the
coagt and tidd flats and to develop a fishery
predidive system. Based on thesg the
governmatt of Korea will assess the strategies
on coagtal management measures and introduce
environmental impact assessments. Also, by
improving forecasting capabilities, the migratory
path of the main commerdal fish species and
the changes in their populaion will be
quantitatively forecasted and re-caculated for
future cultivation areas. In order to secure future
fishery resources, the government of Korea is
planning to develop an optimum aquaculture
technology for new fish breeds and the best
fishing technologies for breeds of fish that are
permanently migrating to the coasts of Korea. It
will dso develop technology for ocean forests
and randhes, technology for artifidal grounds for
fish breeding, technology for the producion of
artificial seedlings, and technology for open sea
cultivation.

In order to minimize damages from
contagious diseases, the government of Korea
plans to develop methodologies to monitor
coadtd waters and diagnose disease outbreaks,
diagnose new pathogens, and to devdop
vacdnes aganst contagious disease for famed
fishes. Additionally, to cope with ecidification
of the oceans, predidion and damage assessment
countermeasures will be established and there
will be proper training for the fishing

communities.

The government of Korea is also planning
to develop the technology to aleviate the
damages from heazardous organiams (jdlyfish,
ec.), to reduce disssters in fisheries, to heaghten
sdety for fishery fecilities in the event of
naural disagters and develop sanitation
manggement skills for fishing techniques and
new fisheries, in orde to reduce disasters in
fisheries which are sensitive to dimate change.

F. Water management

The adaptation measures in water
menggement agang flood and drought focus on
building a safe waer management sysem. The
government of Korea has established restoration
and conservation measures for river ecosystams,
enhanced water quality, secured waer resource
dtermatives, built its cgpecity to cope with
floods through the Four Rivers Restoration, and
built and improved its infrastructure and
fadlities to mitigate its vulnerability in water
managematt.

For vulnerability assessment in the water
menagement, the infrastructure for a monitoring
and IT system will be built. And its &fects and
vulnerability regarding floodgates by basin will
be assessed and mepped (flood, drought, and
othe risks). To build a strong land infrastructure
to counterect flood, an dert system has been
built which will strengthen the fecilities that
better control flood. To secure water resources,
the existing dams have been re-examined in
terms of thdr waer supply cgpecity
(2009~2011) and by 2014 five mid-sze dams
will continue to be construdted for flood control
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and water security.

Projects on ground water resource
management and water supply fecilities in case
of drought have been pursued. The government
of Korea is continuing its research on rainfall
management in urban areas and seawater
desalination. The research will continue even
after 2011 in orde to advance and gpply these
technologies in pradicd ways. Also, projects
that provide drinking water and develop
drinking water resources for rural aess and
idands are being conducted. As a part of the
adaptation measure for climate change the
governmatt of Korea will continue to develop
and supply waer-saving equipment and
fecilities. It will dso drengthen its water
demand management through water-saving
promotions and educaion.

The Mager Plan for the 4 Major River
Regtoration was able to secure the irrigaion and
water control cagpabilities of the rivers through
the congruction of banks, dredge and reservoirs
dnce its implementaion. It has restructured the
river management system by creding an
eco-friendly area as well as devdoping a
regl-time river management system. After the
completion of key fadlities in 2011, branch
rives from the 4 rivers will be repared,
regulaions will be revised, and river monitoring
will continue.

To grengthen the management of river and
lake water environments (water quality and
emlogy of waer) agang the effeds of climate
change, the government of Korea is
grengthening its pre-emptive management of
non-point pollution sources. Also, it plans to
srengthen the management of pollution sources
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aound river basins such as waterborne
pathogenic microorganisms, micropollutants, and
sdimentary maerials. Plans are also bang
made to restore the quality of river waer,
ensure ecologically sustanable river

ma ntenance flow, and develop water circulation
sysems.

G. Ecosystem

Adaptation measures in the ecosyslem are
focusng on providing biological diversity
through preservaion and restordion of the
ecosystan of Korea. Srategies to achieve this
ae improvement of monitoring on the
ecosystam and indicator species, analysis on
ecosystam vulnerability, preservaion and
resoraion of species and gendic resources,
projects linking Koreds ecosystem, and damage
prevention and management to prevent the
outbreak of emigration species.

To grengthen climae change monitoring of
ecosysans, atotd of 19 Long Term Ecological
Research Cetters were selected and these
Centers aim to improve the monitoring of
changes to the terrestrial, fresh water, coastal
and animal ecosystems. The number of indicator
spedes monitored will increase from the current
level of 100 to 130 species. In addition, there
will be vulnerability assessments for regional
efects of dimae change by building a database
of surveys and the monitoring of outstanding
ecological areas, wetlands, desert idands, and
other aress.

In order to secure the ecological connection
and restore the diverdty of spedes, the
government of Korea is pursuiing measures to
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protect and restore spedes that are vulnerable to
climae change. It is developing regiond gendic
resource banks and information networks, and
expanding the area of protected ecosystams. It is
also pursuing an ecological connedtion project
of three mgor ecological networks (the
Baskdudaegan mountains, the Civilian Control
Ling and the costal forest) in Korea through the
restoration of damaged areas and ingtdlation of
eomlogicd oorridors. It is planned to repair the
damaged habitats of mgor wild plants and
grengthen the management of ecological
coridors of wild animds.

In order to develop measures to prevent and
manage exatic and unexpected biologicd
outbreaks, the government of Korea plans to

monitor the changes to and spreading of exotic
spedes as well as analyze the ecological
environment of areas with an outbreak of
unexpected organisms. The government of
Korea is also planning to develop an early
wamning and prevention system for unexpected
organisms. Furthemore, in 2011, the
government of Korea established measures
induding a pilot project to observe a biological
diversity network, and produced and promoted
adaptation guidelines on vulnerability. Moreover,
the government of Korea plans to operate an
intergovernmental coundl for effident
ecological management in order to build
governance and better implement ecological
managematt.
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Chapter 6 ' Financial Assistance and
Technology Transfer

The Republic of Korea is a leading country
in green growth among Non-Annex | countries
adively making eforts to combat climate
change. Through the East Asa Clinete
Partnership (EACP), the nation supports the
improvement of adgptation measures in Asia
The Korea International Cooperation Agency
(KOICA) is providing financid assistance and
technology transfer for othe countries in the
form of bilaterd and multilateral Assistance
Korea also founded the Global Green Growth
Indtitute (GGGI) to offer solutions for green
growth to Non-Annex | ocountries and to
encourage global devdopment cooperdion.

1. Anandal assistance
A. East Asia Climate Partnership

In July 2008, Korea proposed the EACP at
the G8 meeting in Tayako, Japan in order to
encourage cooperation among Asian countries in
tackling the climate change issue. As a result,
from 2008 to 2012, Korea has committed USD
200 million to finance related projects, training,
and forums. EACP is dedicated to bringing 31
countries together for collaborative eforts
among not only East Asa but also Central Asig,
South Asig Southeast Asia, and the Pacific
Idands.

In 2008, the Korea Energy Management
Corporation (KEMCO), an impleanenting agency
of EACP, gave KRW 20 billion in financing to

17 projects in seven different countries and four
international organizations. The projects are
amed to reduce GHG emissons through
technologicd means. Since 2009, KOICA has
been carrying out EACP programs. Through this
partnership, KOICA has selected five different
sectors to support (water, low-carbon dty,
low-carbon energy, forest, and waste) by
analyzing the green growth demands of
Non-Annex | countries in Asa and comparative
advantages in Korea. Because water rdated
issues require significant recognition and support
in the Asan region, EACP has emphasized
flooding, drought, and water sanitation issues.

Baween 2009 and 2011, Korea conducted
20 projects in 10 different countries (Table 6-1)
and also a total of nine projects for various
international organizations (Table 6-2): Asian
Development Bank (ADB), United Nations
Economic and Sodal Commission for Asan and
the Pecific (UNESCAP), United Nations
Environment Programme (UNEP), United
Nations Indugtrial Development Organization
(UNIDO), World Health Organization (WHO),
World Bank (International Finance Corporation),
and International Maritime Organization (IMO).
The major EACP prgjects are the Landmark
Waer Roects (LWP), which include
water-relaed projects for Water Resource
Development in, Azerbdjan (2010~2015, USD
26.2 million); Improvement of Water Resource
Management and Water Supply System in the
Yarmag Digtrict of Ulaanbaatar, Mongolia
(2010~2013, USD 22.6 million); and Congruction
of Sndl-scale Resarvoirs for Agriculturd Water
SQupply and Hood Prevention in the Philippines
(2010~2014, USD 21.8 million).
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Country

Vienam

Vienam

Indoresia

Mangolia
Camboda
Sri Lanka
Bangladesh

The Padific
Idands

Tgikistan
Indoresia
Mangolia

Vienam

Mangolia
Irdoresia
Azerba jan
Mangolia

The
Philippines
Mangolia

Sri Lanka

The
Philippines

Financial Assistance and Technology Transfer

<Tade 6-1> Curent status of EACP bilatera prgects Snce 2009

Project Name
Exparsion and improvement of water suppy system in Buon Ho Town

Feasibility study on the establishment of the Bus Rapid Trarsit (BRT) System in Ho Chi
Minh City

Demorstration project for constructing fud cell pover gant for the locd water suppy
system in Arcd, Jkata

Esteblishmert of hesting and hot tap water supply station in Bawun-Urt Town
Construction o hybrid power system facilities with PV
Construction of 500kW grid-connected PV power plant

Establishment of solar powered imigation pump and solar home systems
Rerewable energy developmernt project

Feasibility gudy and demonstration of flow-type hydrodectric power part
K area-Indoreda forest biomass development model
Affarestation and water resource developmert using solar powver system in Byannuur

Establishment o the dectronic manifest system for the integrated management of
hazardous waste

Construction prgect for municipd waste-recyding fadility in Ulaarbaatar
Production o hio-energy thraugh the reuse of pam oil and other wage
[LWP] Waer Resource Deveopment in Absheron

[LWP] Improvement of water resource management and water supply system in Yarmag
district in Ulaenbaetar

[LWP] Construction of smdl-scde reservar for agicultural water supply and flood
prevention

Construction o survey and daa report on mine damage
Devdopment of COMS (Communication, Ocean, Meteorolog cd Satellite) daa reception
and andysis g/stem

Devdopment of wood pdlet praduction and sustainatl e commercial forestation

LWP = Landmark Water Projects
Source: eacp.koicago.kr (EACP officd welbsite)

Organization
ADB
UNESCAP
UNEP
UNIDO

WHO

World Bank
UNEP
IMO

UNESCAP

(unit:
Peri od
2009~2012

2009~2011

2009~2011

2009~2011
2009~2011
2009~2010
2009~2011

2009~2012

2009~2011
2009~2011
2009~2011

2009-2011

2009~2011
2009~2010
2010~2015

2010~2013

2010~2014
2010~2013

2010~2012

2010~2012

<Table 6-2> Current status of EACP multilaterd prgects snce 2009

Project Name
Economics o climae change and low carbon growth drateges in Northeast Asia
Devdopment o the Lowv Carbon Green Growth roadmap for East Asia
Water marnagement and resource efficiency for green growth in East Asia

Transfer of ernvironmentdly sound techrologies in Camboda

Strengthening contrd of vectar-bome diseases to lessen the inpact of climate change in

the Western Pecific region

Low-carbon/Green Special Econamic Zone (SEZ) developmernt

Capedity developmert for a pdicy framework of low-cabon societies in Centrd Asa
Capacity buldng to address GHG emissions from ships in East Asian countries

Application of conmunity-based integrated water wupply and wastewater tregtment systems

Source: eacp.koicago.kr (EACP offidd welsite)
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(unit:
Period
2009~2011
2009~2010
2009~2010
2011~2013

2010~2011

2011~2012
2011~2013
2011~2013

2011~2012

USD ten thousand)
Amount Aided

450

200

00

500
20
00
20

200

280
400
150

20

30
250
2,618

2,260

2,176
00

200

A0

USD ten thousand)
Amount Aided

180
120
150
90

120

50
84
70

63
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B. Global Green Growth Institute

In 2009, during the 15th UNFCCC
Conference of the Parties (COP15) held in
Copenhagen, Korea announced a plan to found
the GGGI. COfficidly launched in June 2010,
GGGl is an independent non-profit organizeion
dedicated to pioneeaing and digributing a new
modd of economic growth, called green growth.
While the GGG headquarter is located in Seoul,
Korea, the organization is aming to become an
intendiond organization with meny regional
brenches around the world.

GGG, founded on the bdief that economic
growth and environmental sustainability should
be pursued smultaneoudy, supports program
development and implementation, capadty
building, sharing benchmark practices, and
giving assistance to other partner organizations.
In particular, GGGI is trying to theorize a green
growth concept to enhance hi- and multi-lateral
coopedion, country-spedfic projects, and to
build an international network rdated to dimae
change. Also, GGGI is ectively dissaminating
the value of green growth as a newv paradigm
that will smultaneousy accomplish sustaineble
growth and greenhouse gas reduction through
the development of green technology and the
new & renewable energy. In addition, GGGl is
promoting R&D projects for developing
countries regarding macroeconomics, industrial
gructure and productivity, labor supply and
employment, building a human resource
database and economic development modds.

Since its establishment, GGGI has carefully
assessad the staus of many developing countries
and launched country-customized projeds in

Brazl, Ethiopia, and Indonesa New country
programs will expand to Middle Asia and
Africa

Through the agreement of Memorandum of
Understanding, GGGI has partnered with other
devedoped countries, developing countries,
international organizations, and research
ingtitutions, with an &fort to aeae an
international cooperaion network and establish
GGG as an international organization.

In 2011, GGGI opened the first regiond
office in Copenhagen, Denmark and a second
regional office in Abu Dhabi's Masdar City,
UAE

GGGl is aso expanding partnerships to the
corporate privae sector. GGGl sgned an
agreement with the Denmark-basad Danfoss
Group which is a global producer of
components and solutions for refrigeration, air
oonditioning, heaing and water, and motion
oontrols.

C. Bilateral assistance

1) Korea international cooperation agency
Kored s Official Development Assgtance
(ODA) is clesdfied into bilateral or multilateral
asgance grants or softs loans depending on
capital repayment. The coopea dive devel opment
grant programs operated exdusivdy by KOICA
indude the following types of assstance:
project-type cooperation, feasbility study,
invitation of tranees, dispach of expets, and
support for Non-Profit Organizations (NPOs).
Recently, the focus of KOICA’s cooperative
devdopment programs has been on promoting
sugtainable development and on strengthening
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partnerships with developing countries. Other
emerging focuses of coopeative development
include global chdlenges such as environmental
issues, poverty eadication, gender equality, and
overpopulaion.

Table 6-3 spedfies KOICA's financid
contributions to devdoping countries for
environmental and dimate change projects,
feashility studies, and invitaions to trainees.
KOICA'’s financid contribution to addressing
the environmental and climate change issues can
be largdy dassfied into the following sectors:
environment, hedlth, rurd development, industry
and energy, and disaster management. The focus
of each sector is as follows: environment sector
- on forest management and environmental
improvements in water, air, and soil quality;
health sedor - on raisng the quality of drinking
waer and sewege systems, rurd devdopment
sedor - on improving capadty to respond to
climae change in agriculture; industry and
energy sedor - on improving eledriaty
digribution, water resource management, and
new & renewable energy projedts such as
congruction of small hydrodedric powe plants,

and disaster management - on developing early
wamning systems and dimate forecast systems.

In the pagt, programs for environment and
dimate change problems were only limited to
human resource devdopment. However, since
2000, an increase in the number of related
projects has led to a dignificent inaease in the
scale of contribution. Especidly since the
mid-2000s, KOICA has been providing
larger-scaled assstance to developing countries
by means of construcing small hydroelectric
powe plants and water/sawvage systems.

(A) Projects and feasibility study

The grant aid program in KOICA is
roughly divided into the fallowing types of
asgance: projed-type cooperation, feashility
sudies, human resource training sessions,
digpatch of experts and volunteers, and grant
supply. Project-type cooperation has been
oconsigently providing assistance to devdoping
oountries, such as providing buildings and
equipment for achieving specific devdopmentd
goals in the aress of education, public hedth,
IT, environment, and the like. Project-type

<Tade 63> KOICA financia cortribution to environment and climate change

Classifi cation 2000 2001 2002 2003

Envi ronment 406 743 2,013 2,170
Hed th 60 53 il 584
Rural 2 56 5% 505
development
Industry &
energy 569 449 698 934
Disaster 67 69 106 83
management
Other
Totd 1,104 1,370 3534 4,366

Source: stat.koicago.kr
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(unit: USD ane thousand)

2004 2005 2006 2007 2008 2009
2,8% 2,886 3,172 4,434 10,429 9,801
1,062 6,546 2,971 6,170 4,237 3,639

8% 335 83 1,878 3,874 4,974

4,02 1,565 2,333 15,979 6,%1 6,299

1% 135 1,734 1,795 7 221

95 73 %6 1,278

8,9% 11,467 11,138 30,329 26,764 26,212
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cooperdion has also aded in pasonnd
coopedion by digpaching experts and holding
personnel traning sessons. Project-type

coope dion provides a comprenensive method
for systematically covering the process of
research, planning, implementation, and review
and assessment in a projects development.
Feadbility study is used to support such
projed-type cooperation by providing a
comprehensive ex ante study and executive plan,
offering both technology and research service
More than 40 pecent of the ertire project
budget is contributed to the project-type
cooperdion and less than 3 percent is
contributed to the feadhility study.

The oollaborative programs for dimate
change are beng conducted in various fields
such as environmental reformaion, forestry,
energy, water, agriculture, and disaster
prevention. Project-type cooperaion from the
late 1990s to early 2000s for environment and
climate change was focused on the forestry
sedor in forestation and reforestation projects.
Through the mid-2000s, as many water-relaed
projeds became the center of attention, the
scope of projects enlarged to indude other kinds
of environmentd reformation projects. Since the
late 2000s, with the implementation of EACP,
support for new & renewable energy projects
has sgnificantly inceased. Most feashility
sudies have been about water and electric
digribution with a focus on the development of
hydrodectric plants, dam construdion, water
supply systems, and drinking water. From 2000
to 2009, about 125 million USD in funding was
contributed to such feasibility studies. Also
during those years, the scope of annud

ewironmental projects steadily increased dong
with an increase in the total amount of
contributions. In 2009, 9 percent, or USD 24
million, of the total amount of contributions has
been solely dedicated to environmental projects.
Within the environmenal projects, environment,
foredry, energy, and water are the largest
sub-sedors.

@ Environmet ssctor

The establishment of the Industrial
Pdllution Prevention Supporting Project in
Vietnam in 2003, was the dart of steady
financid aid, and in particular, gating in 2007
arapid increase took place. The pollution
monitoring and purification, waste treatment,
ewironmental capacity building and othe
vaieties of projects have been conducted
acoording to the demand in developing countries
such as Ching Mongadlig Vietnam, Indonesia,
and Uzbeigtan in Ada as wdl as Egypt and
Tunisia in North Africa

) Forestry sector

Fom the dart of the forestation project of
China in 2000, the support for forestry projects
has tremendoudy increasad. In the early 2000s,
the majority of forestry projeds in China and
Myanmar focused on forestation and
desetification prevention. As the forestry
improvement and management projects in
Indonesia increasd after the mid-2000s,
Indonesia became the mgor target country for
forestry projects.

(3 Energy sector
Until early 2000, support of energy sedor
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projeds had been limited only to the feashility
sudy and final design of hydroelectric power
plants and electricity digtribution projects.
However, in the mid-2000s, the construction of
hydrodectric power plants in Afghanisan and
Irag hdped to ignite the scale of this sector.
Since the late 2000s, large projeds such as
providing heat and hot tap water in Mongolia
and Uzbekistan have been conducted. In
addition, as part of EACP, KOICA supported
the new & renewable energy projects such as
photovoltaic, bio, and small hydro power,
increasing the scale of the supporting projeds in
the energy sector.

@ Waer sedtor

The early supporting project in the water
sedor concentraed on the development of
drinking water. The majority of these efforts
were conduded in the Sub-Saharan desert,
where water supply and sanity were inadequate

However coming into the mid-2000s, the
projed diversfied with increasad financing into
areas such as modernizaion of waer sawvage,
ingtallaion of drainage facilities, and flood
control systems. KOICA prgjects in the water
sedor stepped ahead in scale and method by
promoting large scde water landmark projeds.
Water landmark projects have been promaoted in
Azerbajan, Mongolia and the Philippines since
2010.

(B) Invitation of trainees for personnel training
Korea's nationally sponsored training
programs seek to transfer the experiences and
technology that Korea has acquired during the
course of its economic and social devel opment
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to the developing countries that have yet to
meke the connection beween human resources
and economic-socid devdopment. Human
resource devdopment is an important factor in
bridging the knowledge gap that exists between
devedoped and devdoping countries. From 1991
until 2009, KOICA has invited a totd of 35,755
public officials, researche's, techniaans,
teache's, and others from 168 different countries
in order to share Koreds devdopment
expeaiences. By disseminating experiences of
devdopment in the seven fidds of Korea's
comparative advantage (i.e. administrative
system, rural development, telecommunications,
and industry and energy), Korea hopes to
inrease the adaptive capacity of developing
oountries and also hopes to grengthen the
partnership with those countries in deding with
global issues. The number of training courses
for environment and climate change has
inareased in al fields, especidly in the
environmental secor.

(O Energy saving, enegy dficiency, and
eco-friendly energy devdopment program

Snce 1995, KOICA has been inviting
energy policy representatives from devdoping
oountries like China, Vietnam, Nepd and
Kazakhstan to introduce Kored s energy-saving
policies and programs and to provide a tour of
the energy industry through KEMCO (Table
6-4). Usng Koreds system as a modd, this
project was conducted to assist developing
oountries in reducing GHG emissions by helping
them edtablish a system for energy-saving and
eco-friendly energy polides. Through this
project, Korea intends to lay groundwork for
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<Table 6-4> Overview of the training progr'am for professionds in energy-saving, energy efficiency,

and eco-friendly energy development
Type 1995 1996 1997 1998 1999 2000 2001 2002

Countries. 11 9 10 9 14 14 14

Traree | 21 18 18 17 20 19 19
Source: stat.koicago.kr(KOICA Statistics)

2003 2004 2005 2006 2007 2008 2009 Total
10 10 14 7 12 15 11 54
11 14 18 13 14 18 13 264

<Tabe 65> Overview of the training program for professonds in foret adminigration and

deertification prevention

Type  19% 1997 1998 1999 2000 2001 2002
Countries | 13 11 8 1 12 11 21
Tranee = 13 19 15 19 17 27 32

Source: stat.koicago.kr(KOICA Statistics)

future international cooperaion regarding
energy. Since 1995, a threeweek training
program for experts has been held annually and
from 1995 until 2009, a total of 264
energy-policy makers from 54 countries were
involved in the training program.

From 1995 urtil 2005, the on-thejob
training of energy-savng and effidency
programs dealt with Korea's energy-saving
policies, dimate change Sraegies and
energy-saving rdated technology. The industry
tour by KEMCO indudes visiting Korea's
energy supply systems in the related indusdtries,
cogeneration plants, gas receiving terminals, and
so forth. From 2006, through the capacity
building cultivation of experts on Asan
environment-friendly energy devel opment
program, Korea has contributed to the
edtablishment of systematic energy policies and
technology development for devdoping
countries in areas of energy-saving, energy
effidency, new & renewable energy, and
climae change plans. Although Korea is not
subject to the obligation prescribed in UNFCCC
Article 4.5, Korea will continue to promote this

2003 2004 2005 2006 2007 2008 2009 Total

17 12 15 12 15 1 2 46
31 17 25 16 17 15 19 282

program as a tool for transferring technology to
devdoping countries to help them combat
dimate change.

@ Forest Administration and Desertification
Prevention Program

Snce 1996, KOICA has been conducting
fraining programs on forest administration for
pasonnel from developing countries such as
Indonesia, Malaysia, Peru, and Ethiopia. Based
on accumulated experience on forest
manggement, Korea hdped enrich the
knowledge of fordgn personnel by introdudng
the laest information on forest management.
Through this program, experiences and
technology regarding forestation, forest
recredion, urban forest management, and forest
preservaion are being shared.

Moreover, since 2001, KOICA has been
inviting relevant offidals from developing Asan
oountries that have serioudy suffered from
desetificaion like China, Mongolia, Uzbekistan,
and Pakisgtan. KOICA's goal is to provide
training basad on Korea's expeience with
forestaion projects on desertification prevention.
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In particular, beginning in 2004, 15 to 20
Indonesian forestry administration personnel
have partidpated in an annual program to be
trained to combat thear forest-relaed mgor
issues regarding restoration of desolated land,
management of tree nurseries, and retoraion of
mangrove woods. In the above two projeds, a
total of 282 forestry adminigtration personnel
from 46 ocountries were trained between 1996
and 2009 and the size of this program is
expected to grow.

2) Economic development cooperation fund

The Economic Development Cooperation
Fund (EDCF) was established in 1987 with the
purpose of promoting economic cooperation
with developing countries by providing aid for
their indugtrial development and economic
gability. Through this fund, Korea supports
developing countries for projects in the
environment relaed industry, health, sanitaion,
engineering, dectricity and tdecommunications
networks, and infrastructures.

(A) Asian Development Bank Future Carbon Fund

The ADB Future Carbon Fund, established
in July 2008, is ADB’s scond carbon fund to
support projects for energy effidency, new and
renewable energy, and greenhouse gas redudtion
in devdoping countries. The Korean, Swedish,
Finnish, and Belgian governments along with
private enterprises like POSCO and Eneco are
participating as major financie's. So far, these
finanders have provided a total of UD 115
million. Korea itself made a commitment to
contribute a total of USD 20 million through
EDCF. Since 2010, Korea has annudly
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oontributed USD 5 miillion to this fund. Through
the ADB Future Carbon Fund, Korea also hopes
to adively support developing countries in the
Asa-Padfic aea to help build thdr resilience to
dimate change impacts. The support for the
ADB Future Carbon Fund will contribute the
devdopment of the domegtic carbon market by
acquiring advanced carbon-rdated finandng
techniques.

(B) Photovoltaic power plant construction in

Mozambique

Based on Kored's construction and
operational experience of photovoltac power
plants, Korea has been providing financia
assigtance in congtrudion of stand-done
photovoltaic powe plants in areas of northern
Niassa, Mozambique like Mavago, Meculg and
Muembe where eledric power shortages have
been ocaurring.

Mozambigue dretches for more than 2,000 km
from north to south, so it is difficult to establish
a naionwide dectric supply. Mozambique may
be able to supply electricity to different regions
by egablishing photovoltaic power plants
without the use of long-distance dectricity
transmitters.

The resulting cooperation may improve the
quality of life and economic adivities of those
who were lacking electricity. This project is a
large-scale project operding based on a loan
system of USD 35 million. The loan was made
with no interest over a 5-year unredeemed term
and a 40-year redemption period. This project
establishes three 400-500kW size phatovaltac
powea plants and control systems in the northern
rural region of Mozambique. The plan dso
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includes the 2km long eledric supplier between
the power generator and receiver and is
expected to supply 60 percent of entire
electricity demand. Also a 1-year guaantes,
service, educdion, training, and consulting
service are provided.

(C©) Mekong integrated management project, Laos

Frequent flooding is a serious problam in
Vientiane, Laos which is a city located along
the Mekong River. This EDCF project was
undertaken to prevent large losses of life and
property caused by flooding. EDCF had built a
dike dong the Mekong River and created parks
that not only prevent loss of land, but aso
seaure the lives of local resdents and provide a
recreation area. During the monsoon seasons,
heavy downpours of rain caused by an abnormd
climae have been hindering this projet in 2008
and 2009. However, the firg phase of this
project has been completed and so far more than
50 percent of this project is near completion.
After the completion of this projed, Vientiane
will be equipped to adapt to climae change.
This projed stated after the feashbility study
provided by KOICA and was supported by the
EDCF loan sysem of USD 37.2 million to
provide the congtrudion and improvement of
dikes, establishment of riverside roads, and
congtruction of riverside parks.

(D) Tian Tan water service project, Vietnam
Vignam Tian Tan waer savice supplies
water over 100,000 ton per day after purifying
the water secured from Dong Na river.
This project is a major success sory of
aid assstance from the Export-Import bank

since diplomatic relations with Vietnam were
established in 1993, Tien Tan water service
office handles over 75 percent of the total
capacity since its completion in June 2004.

(E) Korea Africa Economic Cooperation

In 2006, Korea Africa Economic
Cooperdion (KOAFEC) was founded by the
government of Korea and African Development
Bank (AfDB). Korea and AfDB biennially host
ministerial-level dialogues together. KOAFEC
seeks and promotes economic cooperdion
projects in four mgor areas as USD 5 million
trust fund was established at the AfDB at the
end of 2007. During the third ministerial-dialogue
in September 2010, Masterplan for water
management projects and Korea-Africa Joint
Forum for adaptations have been selected as the
mgor action plans for the green growth
cooperation.

D. Multilateral assistance

Korea has been providing funds,
technology, and human resources to severa
internaional organizations and
intergovernmental pands on climate change
such as: the Global Environment Fadlity
(GEF), United Naions Environment
Progranme (UNEP), United Nations
Framework Convention on Climate Change
(UNFCCC), United Nations Convention to
Combat Desertification (UNCCD), and
International Tropicd Timber Organizaion
(ITTO) (Table 6-6). After joining the GEF in
1994, the Korean government has donated
USD 5.5 million per annum for each
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<Tabde 66> Support to international organizations on climate change

Supporting Ministries Name o Contribution

Environmert Biodiversity Irternational

. Center for Intemationd Forestry
Forest Service

v Resaarch (CIFOR)
Environment Global Environment Fadlity (GEF)

Foreign Affairs and Trade,
Land, Transport, and

Maritime Affairs (HABITAT)

Environment Cange (IPCC)
. Intemational Tropica Timber
peiEsEatles Organization (ITTO)
. Internationd Union for Conservation
Environment

of Naure (IUCN)

Fore gn Affairs and Trade Montred Protocol

Foreign Affairs and Trade 'United Nations Convention to Combat

Forest Service Desertification (UNCCD)

United Nations Framework
Convention on Climate Change
(UNFCCC)

United Nations Environment
Programme (UNEP)

World Meteorological Organization

WMO)

Foreign Affairs and Trade,
Environment

Foreign Affairs and Trade,
Environment

Korea Meteorologi ca
Administration

UN Human Settlements Programme

Intergovemmentad Panel on Climate

(unit: USD ane thousand)
2005 2006 2007 2008 2009 2010

20 260
150 - 150 150 150 150

770 1,130 1,300 1,800 1,600 1,666

10 > 30 30 100 100
30 30

240 280 20 280 258

50 25 - - - 281
40 100 80 80 90 93
140 230 180 190 250 221
290 270 460 %0 723 282
590 370 880 520 250 591
10 50 50 40 50 45

*: Devel ogpment Assistance Cammittee (DAC) of the OECD covers the Offidal Development Assistance (ODA), which is 4 percent share of the

payment
Source: Export Import Bank of Korea “ODA Statistics Views’

replenishment period. July 1994 to June 1997,
the 2nd period was from July 1998 to June
2002, the 3rd period was from July 2002 to
June 2006, and the 4th period was from July
2006 to June 2010. Since April 2011, Korea
has been participating in the Transtional
Committee for the design of the Green Climae
Fund esteblished by the UNFCCC COP 16
decision. In October 2011, the tenth session of
the Conference of the Parties to the UNCCD
took place in Changwon, Korea.

The major accomplishments of the
Conference of the Parties include the 10-year
srategic plan (2008~2018) for solving
desertification, land degradation, and drought
(DLDD) problems, establishing assessment
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indicaors, handling finanang problems, and etc.
Changwon Initiative, as adopted by the COP,
will serve as aframewaork to set the criteria and
fundion as an implementation system for
solving DLDD problems. Over the next two
years, Korea will peform its role as the chair
country and assume a leading role in solving
DLDD problems.

2. Techndogy transfer
A. Bilateral cooperation
Korea has been promoting various

oollaborative efforts in sharing energy
technology with the countries of the Assodation
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of Southeast Asian Nations (ASEAN) and East
Asa The focuses of these collaboraive efforts
are on the technologies for new & renewable
energy, energy eficiency improvement, and
clean fossil fuels. In addition, in order to
develop and distribute technology for
eco-friendy and sustanable agriculture Korea
has agreed to conduct collaborative pilot
projeds with the countries in Ada Africa, and
Latin America.

1) Korea-Mongolia technology cooperation
Since the early 2000s, Korea has been
promoting cooperation with the neighboring
developing naion of Mongalia in various energy
technology fidds such & new & renewable
energy and dean fossl fuels. In December
2002, Korea's Ministry of Conmerce, Industry
and Energy and Mongdlids Ministry of
Infrastructur e pursued bilateral cooperaion by
agreeing to ingall an eight kW
photovoltaic-wind hybrid eledric system in
Mongolia. The demongtration project was
successfully completed in two years from June
2003 to May 2005 in Naran, an area near the
Gobi Desert. In June 2007, Korea's Minigtry of
Knowledge and Econony and Mongalia's
Department of Fud Energy agreed to promate a
demondtration project to establish system for
prevention of desertification in Mongolia using
new & renewable Energy. The god of this
projed was to demonstrate desertification
prevention by constructing a PV-wind hybrid
electrical system for groundwater pumping thet
would be used for fam and forest irrigation.
The PV-wind hybrid electrical system was
constructed in the Province of Nalakh, 50

kilomete's east of Ulaanbaatar.

The total sSze of the congruction reaches
110 kilowdts (80kW for PV and 30kW for
wind), and the groundwater pumping system
hoigts 75 tons of water per day for forest and
farm irrigation.

Additionally, in order to prevent air
pollution causad by low-grade coal which is the
man source of energy in Ulaanbaatar, the
Korean and Mongolian governments have been
discussing technology cooperdion for clean cod
since 2009. Both governments also conducted a
feasibility study through Korea's Inditute of
Energy Technology. In order to further these
technology cooperation projects, Korea and
Mongolia signed a MOU on Cooperation in
Clean Coal Technology and Resource
Devdopment in March 2011.

Furthermore, as a pat of Magerplan for
development of water and sewage in
Ulaanbaatar, the government of Korea
promoted a pilot project that install and operate
wastewater recyding equipment on a pilot scale
in order to test the local applicability. Reuse of
wastewater involves reuse of highly treated
efluence as industrial water. Using this system,
it is expected that Mongolia will be able to
prepare for an increase in damands for water in
a long-teem while saving water.

2) KoreaChina technology cooperation

For technology cooperation with Ching the
Korean Ministry of Energy and Resources and
Chinese Nationd Science and Technology
Council dgned the “KoreaChina Memorandum
of Cooperation for Nev & Renewéable Energy”
in November 1992,
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In August 2004, the fifth working
committee was hdd in Kunming, China The
committee discussad promating joint projects in
photovoltaic power, wind power, solar energy
usage, and bio-energy powe. In December
2004, the Minigtry of Commerce Industry and
Enegy oollaborated with Chinas Ministry of
Science and Technology to initigle 100KW
Photovoltaic Power Plant Demongtration Project
in Tibet, China. This project was launched in
December 2004 and was successfully completed
in Decembe 2007. In this project, Korea
demongtrated the rdiability of its produds as the
major equipment manufectured in the country,
such & PV cdls and inverters, were able to
withstend the extreme conditions of Tibe. For
the same projedt, China was responsible for
produdng PV modules, as well as congtructing,
opeading, and monitoring the powe plant.

During the sixth working committee held in
Jgju in June 2005, Korea and China agreed to
collaborate in two joint projeds - Study of IMW
Concentrated Solar Power Plant Development
and Damongration (ending in 2011), and
Korea-China Joint Research for Production of
Biodiesd Module in China (ended in 2010).

As of Decambe 2003, Korean Ministry of
Environment and Ministry of Environment
Protection of China reached an agreement on
environmental technology cooperation between
the two ocountries and gtarted promoting a joint
research project for environmental technology
snce 2004.

The government of Korea committed about
KRW 20 bhillion to support this joint research
projed for 64 cases in eight different areas
including air, waer, and sewage treaments,
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waste recycling, restoration of soil and
groundwater, and €c. As a result, the amount of
money paid off for the locd outcomes is about
KRW 100 hillion.

3) KoreaM daysa technology cooperation

To celeébrate the 50th anniversay of
bilateral diplomatic reldions in the year 2010,
Korea and Mdaysia sated sharing green energy
technology such as biofuel and dectric
automohbiles. In September 2010, Kored's
Ministry of Knowledge & Economy and
Mdaysa's Ministry of Energy, Green Technology
and Wate sgned a MOU on Green Enegy
Technology Partnership. Since then, both
oountries have held two working group meetings,
induding private sectors, and have discussad
gpedfic measures for technology cooperdion.

4) KoreaGhana technology cooperation

The government of Korea is promating a
oollaborative partnership with Ghana to be ale
to provide a smdl-village type waterworks
fadlity that includes purification system to
African countries with water shortage. Through
this projed, Korea and Ghana together ae
pursuing prectical cooperation to accomplish
sugtainable supply of safe drinking water as
defined by UN Millenium Development Gods
(MDGs). As safe drinking water fadlities get
ingdled in underserved communities, Korea is
supporting the people in Africa for climae

change adgptation.

5) Internationd technology deveopment project
for agriculture
With soaring grain prices, reducing
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agriculturd land, and bio-energy production, and
energy price inaease, globd food prices ae
ever inaessing and in consequence is causing
the food market to be unsteble. Because of this
phenomenon, many developing countries have
requested Korea to shae its agricultural
technology. As a result, Korea has established
Korea Project on International Agriculture
(KOPIA) centers in ten different countries in
Asa Africa and South America, in order to
help these countries devdop their own
customized technology and resources. By 2010,
KOPIA centers have been established in the
following ten places. Vignam Academy of
Agricultural Sdence (VAAS), Myanma
Depatment of Agricultural Research (DAR),
Cambodian Agricultural Research Development
Ingtitute (CARDI), Philippine Rice Research
Ingtitute (PhiliRice), Uzbek Sientific-Produdion
Center of Agriculture (UZSPCA), Kenya
Agricultural Research Indtitute (KARI),
Universty of Kinshasa (UNIKIN) in DP Congo,
Naiond Institute of Agricultural Research of
Algeria (INRAA), Paraguay Inditute of
Agricultural Technology (IPTA), and Brazlian
Agricultural Research Corpordion (Embrapa).
KOPIA plans to expand its centers to other
countries.

Through this project, Korea signed
agreement of shaing technology regarding
genetic resources for sugtaineble agriculturd
development. The genetic resources wee
collected from bio-energy crops, tropicd crops,
legume crops, and vegetables. Moreover, Korea
is contributing to the dissemination of
agricultural technology for local climae change
adaptation by devdoping eco-friendly cultivation

technology and by devdoping new plant variety
for forage crops and other crops like tomatoes,
aucumber, cabbage, cantaloupes, and
watermelons.

B. Multilateral cooperation

Korea is participating in various programs
to share technology with both developed and
devdoping countries by engaging in various
partnerships with international energy
organizations. In Korea's ealy years of
multileteral cooperation, most projedts focused
on cooperaion for informaion sharing. However
in recent years, Korea has been an adive
paticipant and a host in various projeds like
oollaborative research and various workshops,
saminas, and staff dispatches. Moreover, in
order to prepare for the ever-increasng natural
disagtes caused by climae change, Korea has
been working on various projects to congruct a
regional network for cooperation in agriculturd
technology, and thereby help the devdaoping
oountries in Asa and Africa to increase their
adaptive capacity for dimate change through
caop produdivity improvement and food security
atainment.

1) Internaiona Energy Agency cooperation
Korea recognizes the importance of energy
technology in acquiring effedive solutions for
dimate change. Therdore Korea has been
actively participating in technology cooperation
programs through IEA, an agency for
multilaeral energy cooperaion. The Ministry of
Knowledge Economy is in charge of Kored's
activities in IEA Committee on Energy Research
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and Technology (CERT). Korea is dso
participating in 23 implementation agreements
through the Korea Ingtitute of Energy
Technology Evaluation and Planning (KETEP),
KEMCO, and Korea Hedric Powa Research
Ingtitute (KEPRI).

2) AsiaPacific Economic Cooperation program

By participding in the Asia Pacific
Economic Cooperation(APEC) Energy Working
Group (EWG), Korea has been adive in
coopedion programs in such ways as
egtablishing technology strategies to solve mid-
and long-term energy issues within APEC and
by creaing the Energy Trade and Investment
Task Force (ETITF) within APEC. Korea has
exchanged policy informeion and has hosted
seminars to promote cooperation in energy
technology development through participating
Expert Group on New & Reneweble Energy
Technologies (EGNRET), the Experts Group on
Clean Fossil Energy (EGCFE), and the Expert
Group on Energy Efficiency & Conservdion
(EGEEC).

3) Asia Pacific Partnership on Clean Development
and Climate

Korea was ectively involved in the Asa-
Padfic Partnership on dean devdopment and
climate (APP) in which seven countries
participated: Korea, USA, Australia Japan,
China Indig and Canada. This partnership was
egtablished to achieve GHG reduction by
attaning a sugtanable energy system between
the participating countries through the
development, supply, and diffuson of clean
energy.
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The APP was able to bring about voluntary
cooperation for effedtive countermeasures in
regard to dimate change from countries standing
a vaious economic levels and devdopmental
sages. The member countries were dl able to
work in collaboraion until the officid
ocondusion of ectivities in 2011. Among the
dght APP task forces (new & renewable energy
and digributed generation, buildings and
gopliances, power generation and transmission,
gesl, cement, deaner fossil energy, coal mining,
and aluminum), Korea patidpaed in six task
forces, excluding coal mining and duminum,
and has led forces in buildings/appliances and
new & renewable energy.

4) Carbon Sequestration Leadership Forum

The Carbon Sequestration Leadership
Forum (CSLF) was egtablished in June 2003 to
atain nationd policies and R&D cooperation
within the member countries to encourage
international cooperaion in carbon reclamation
and storage. Korea became a member in
September 2005 and has partidpated in the
Policy Group and the Technicd Group to
promote technology cooperation. Moreover, by
paticipaing in the CLF s CO.CRC Otway
Project, Korea is conduding a joint study on
underground carbon dioxide storage technology.

5) ASEAN+3 environment and energy cooperation
project
There also has been active cooperation
beween the ASEAN+3 (ASEAN Plus Koreg,
China, and Japan) countries regarding energy.
The ASEAN+3 new & renewable energy and
energy dficiency forum began in August 2003



Korea's Third National Communication

under the United Nations Framework Convention on Climate Change

and ddegated Korea, Malaysia and Myanmar as
adminigtrators in the forums. These three
adminigrating countries will also host the
forums in rotation. During the forum, new &
renewable energy policies of the host country
and vaious ways of cooperation will be
introduced and discussed between the member
countries. The specific aeas of cooperation are
technical cooperaion with the ASEAN countries
that possess bio-energy and joint research in
Clean Development Mechanism (CDM).

Also, during the Korea-ASEAN
Commemorative Summit hosted in Novembe
2011, ways to strengthen cooperation in climate
change actions and green growth were
discussed. Coaoperations between Korea and
AEAN countries in the areas of dimate change
and green growth are expedted to expand
through this summit.

6) International Renewable Energy Agency
Cooperation

Korea is a founding member of the
International Renewable Energy Agency
(IRENA). IRENA'’s inaugurd meding was held
in April 2011, with an aim to strengthen
internationd ocooperation for the devdopment
and digribution of energy. In order to encourage
collaboréion in the Asa-Padfic area, Korea has
been fecilitaing the beginning movement of
IRENA by hosting the IRENA-Korea Joint
Workshop on Asia-Padfic Renewable Energy
Palicy in October 2010, and by dispatching
representative experts to the IRENA Seaetarid.
Korea ds0 has been an active member in such
ways & serving as Chair of the Committee for
the Selection of the Interim Headquarters and

Vice Chair of the Preparatory Commisson.

7) Regiona cooperation on agricultural
technology

In November 2009, Korea led the creation
of a channd for multilateral cooperdion, the
Asan Food and Agriculture Cooperation
Initiative (AFACI), to promote international
oollaboration for development of agricultural
technology and productivity in Ada. The 12
oountries involved in the AFACI cooperation are
Korea Bangladesh, Cambodia, Indonesa Laos,
Mongolia, Nepal, the Philippines, Sri Lanka,
Thailend, Uzbekistan, and Vietnam. In April
2010, AFACI hed its first general medting in the
Fhilippines and has agreed to conduct 14
progressive projects. The activities of AFACI
can be categorized into the following three
types 1) PanrAsa proeds, in which all
member countries patidpae, 2) regiond
projects, in which some member countries come
together to ded with agricultural issues spedfic
to catan regions in Asia, and 3) national
projects, in which some member countries come
together to develop agriculturd technology tha
can be applied to issues specific to each ndion.

In regard to PanrAsa projects, currently
there are two projects being carried out,
induding a project for building an information
nework for agricultural technology in Asa For
the regiond project, there is an establishment of
collaboration nework for the management of
migratory pests and associated diseases in Asia,
in which seven countries are participating. There
ae nine national projects being carried out such
& Mongadlia's vegdable cultivation technology
devdopment project, Nepal's genetic resources
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conservation and technology utilization projed,
and the Philippines’ bio-fertilizer manufacturing
technology for dimate change adaptation
proed. In 2010 and 2011, there were a total of
five workshops including an event for the high
levd offidals for rural development, a workshop
for organic farming technology devdopment,
and a workshop for project managers. Through
these workshops, member countries have
discussed and shared information to bring about
collabordive efforts in Asa

In order to distribute Korea's experience
with coopedaion for sustainable technology
development in agriculture, the Green
Revolution and the New Community Movement,
the Korea-Africa Food & Agriaulture
Cooperation Initiative (KAFACI) was launched
in July 2010. With Korea assuming leadership,
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the 16 ocountries from Africa (Angola,
Cameroon, DR Congo, Cote dlvoire, Ethiopia,
Gabon, Ghana, Kenya, Malawi, Morocco,
Nigeria, Senegal, Sudan, Tunisa Uganda, and
Zimbabwe) have gained membership in
KAFACI. KAFACI ha its first generd meeting
in Ethiopia on March 2011. KAFACI seleded
Korea as the location to invite expets from the
member countries to receive on-thejob training.
There were two traning sessons hdd between
June and November of 2011 for 43 trainees
from each member country in Africa. Based on
the results of the training, KAFACI plans to
build Africd's redlience to dimate change by
inreasing agricultural produdivity and devdop
both regiond and national projects for such
technology transfer and capacity building.
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Chapter 7 | Research and Systematic
Observation

The government of Korea has developed a
long-term roadmgp for research and technology
development which reflects the vison of the
Low Cabon, Green Growth. Also Korea has
increased the investment on dimate science
research and development of dimae response
technology with emphasis on commercialization.
The government of Korea is adively running
climae change relaed observadion in
atmosphere, ocean, and land. Recently, Korea
successfully launched a geostationary orbit
satdlite (The Cheonlian Satdlite), which enables
routine observation.

1. Research and techndogy
development

The government of Korea has been
congstently committed to building capecity to
address climae change through sdentific
research and technology development. Given
that the resource scarcity and climate change are
recognized as real globd threds, many ocountries
begin to recognize the development of green
technology as a key factor for the future
national compdtitiveness. The Research and
Devdopment (R&D) area of Korea is
comprehensive including a range of dinmetechange
science, energy, trangportation, agriculture,
foredry, fishery, maring and ecology topics.
The government of Korea has developed
long-term roadmap and has expanded the
investment in science of climate change and

R&D on sxctord dimate change response.

In order to proactively respond to dimate
dhange issues, green technology is also
recognized as a criticd component of Low
Carbon, Green Growth, a new paradigm for
environmentally sustainable economic growth.
Accordingly, the government of Korea seeks to
establish flexible climate change mitigation
drategies such as the Conprehensive Plan on
Green Technology Research and Dewvel oprrent
(2008~2012), which functions as a gatevay for
sharing the results of inter-governmental green
technology R&D. Korea also has been annually
establishing action plans to adequately achieve
the R&D investment objedtives. The PCGG
reviews green growth implementation plans with
the concept of integrating technology and
industry for Low Carbon, Green Growth. The
RCGG is also dlocating investments of green
technology through the results of ingpection of
feasibility and importance. And the PCGG is
annually analysing the industrial impect of the
implemented plan. Finally, the government of
Korea finds issues relaed to green technology
& national research themes and provides
guidelines for such investments. The nation also
grives to commercialize technology to echieve
GHG reduction goals.

A. Investment plan for research and
technology development

The government of Korea is pushing for
badanced investment between scientific climate
change research for the purpose of prediction
and adaptation, and green technology
devdopment used for GHG reduction. In 2010,
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[Figue 7-1] Green techndogy R& D invetment out
of the tota R&D investment

the total amount of investment in national R&D
programs (Figure 7-1) was about KRW 13.7
trillion, a 23.7 percent increase since 2008.
Amongst these, the total amount of investment
in green technology, including sdentific climae
change research for prediction and adgptation,
was about KRW 2.2 trillion, which was a 539
percent inarease since 2008. The share of green
technology investment in total nationd R&D
budget increased from 13.2 percent in 2008 to
16.4 percent in 2010, showing a gradud
increase evey yea.

The sdentific dimate change research is
divided into dimate change prediction &
modding technology and adgption technology,
such as dimate change impact assessment and
adaptive technology. For dimate change
predidion & modeling technology, the
government of Korea hes expanded the scale of
its long-term continuous investment as they are
national public services which reguires
continuous dtention and investment. Climae
change impact assessment and adaptive
technology is divided into seven areas. hedlth,
food security, waer management, maine,
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naural dissster, forestry, and generic technology.
For areas such as waer management, marine
and disaster technology that require timely
maket entrance and speedy demongtration and
digribution, short-teem ye concentrated
investment is encouraged. On the other hand, for
hedlth, food security, forestry, and generic
technology that require long-term nurturing for
them to improve international compditiveness,
long-term continuous investments ae being
mede

Green technology development for GHG
reduction is divided into the following
categories: energy resource technology,
high-eficiency energy technology, green
technology of industry and spece, and
technology for protection of environment and
virtuous cirde of resources. Energy resource
technology focuses on devdoping cutting-edge
energy technology that will use renewable
energy or non-carbon energy ingtead of depleting
resources like fossl fud. High-effidency energy
technology focuses on increasing the effidency
of fosdl fuds and electricity usage by
devdoping the technology which would reduce
energy consumption and GHG emission.
Greenization of industry & space technology
focuses on ecofriendly architecture, urban
renewal, and enhancement of transport
eficiency through an Intelligent Transportation
System (ITS) and green car development. It also
focuses on technology development for indugtrial
manufacturing process and efidency improveman.
The technologies of environment protection and
resource recyding are focusad on prediction of
ewvironmental change, impad assessmen,
emissions and diffusions of pollutants, as wdl
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[Figure 7-2] Invegment on <tientific climate change
research in recent 3 years

as developing mechanism for early prevention,
post management, and restoration of damaged
ecosystems.

Investments made by the government of
Korea in 2009 are in the following order of
largest to smallest investment allotment: ITS,
power IT and improving eficiency of eledronic
equipment, green processes, and high-eficiency
& low-emisson, and environment-friendly
vehicles. Out of dl investments made for
national green technology R&D programs,
invesment in the public sedor is incressing
compared to tha of indudtrid sector. The
invesment dlotments in the public sector ae
liged as follows from largest to smallest: energy
production/distribution/utilization, environment
conservation, and knowledge advancement. The
investment allotments in the industry sedor are
liged as follows from largest to smallest:
manufaduring an industry for vehides and
transport equipment, miscellaneous indudtries,
and menufacturing industry for dectricity and
mechanical equipment. Qut of all investments
made for national R&D programs in green
technology, investments on energy

[Figure 7-3] Invesment on green techndogy devel gpment

in recent 3 years

productior/digtributiorvutilization, environment
oonservation, and manufacturing industry for
vehides and transport equipment came out to
have more dlotments compared to investment
dlotments for nationd defense, other public
purposes, and knowledge advancement.

B. Research project

1) Climate change prediction and modeling
technology

Climae change prediction and modding
technology (Table 7-1) provide an accurate and
long-teem earth system prediction using earth
system predicdion model based on monitoring
environmental factors causing climate change
The god of this technology is to identify any
pa eoclimatgenvironmentd changes that ocaur
and provide smulations of these dhanges for
dimate change assessment. For these goals, the
government of Korea has provided
consumer-oriented scenarios by strengthening
ties beween the adaptation and impact
assessment groups, in order to enhance
goplication of national climete change scenarios.
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<Table 7-1> Products and services for climate change predictions and modeding, and its key technologies

Detailed products and services

Climate Change Scenarios based on IPCC
RCPs

Nationd dimae change

nai . . . .
ScEnaro High resolution climate change scenario

using ESM specified on Korea

5-Step Eath System Modd

Earth System Madel

Prediction system based on a 6-Step or
more Eath System Modd

Carbon tracking system

Carbon guantification

Real-time carbon tracking quantification
system

Monitoring sectord dimate change impacts

Monitoring and assessing regional climate

Climate change impact

Y charge impacts
monitoring & P

Integrated monitoring system on climate

charge

Key technd ogy
Climate change Scenario projection
Uncertainty Assessment of climate change
Earth System Modd spedfied on Korea
Hi gh-resolution regional climae model
Uncertainty Assessment of climate change
Assessmert of dangerous levels of climate change
Climate process component modd development per unit
Combinaion technology
Regional Climae Modding
Advanced module development
Regional dimae modeling
Hi gh-definition modeling
Combined data assimildion system
Carbon flux and transport modeling
Monitoring network expansion and carbon data assimilaion
Real-time cdimate change monitoring technology
Regional resin assessment technology

Sectord impact monitoring technd ogy

Regional impact monitoring and assessment technology

Monitoring DB construction and management technol ogy

* Saurce PCGG, Roadmap for green technology deployment (Key green technology commercialization roadmap 2009)

The government of Korea dso has tadics to
improve its analytical capahilities by conducting
coope dive studies with internaiond
organizations. Through these international and
academic collaboraions, the nation seeks to
build a foundaion for the advancement of
technology and quartify the atmospheric cabon
level using domestic observation and Asia's
network for carbon monitoring. The nation is
also dedicated to acquiring advanced technology
by participating in colléborative international
research projects.

The development purpose and target of
main climate-related component technology are
as folows.
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Hrd is the development of climate change
prediction model (Earth System Model).
Hvedeps integraed earth system modeling
framework will be developed and will be
expanded into six steps modd by 2020, through
which the foundation of independent prediction
data generaion will be laid out. The
devdopment of the naional dimate change
scenarios using Representative Concentration
Pathways with established climate modd is
beng progressed. After completing the Eath
System modd devdopment, the national climate
scenarios using the newly devdoped Eath
System modd will be devdopment and
contributed to the IPCC assessment report in the
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long term plan. Also, the long tem plan will
include development of climate change scenarios
with ultra-high resolution bdow 5 km. For the
congruction of a carbon traking system and
technology development for the quantification of
the atmospheric carbon levd, the government of
Korea aims to optimize the carbon monitoring
network, congtrud a real-time monitoring system
by 2030, and gathe interationdly recognized
predidion data on carbon emisson and
absorption leved quantification.

Finally, the government of Korea has
clessified its ressarch projects into monitoring
climae change, claifying climate change
causss, predicting dimate change, utilizng
climate change sdence information and other
service projects to devdop adaptation
technology for dimate change prediction and
modding. Since 2010, Korea had planned to
promote a commercidized roadmap that is
deployed into three steps: Phase 1 (2010~2012),
Phase 2 (2013~2020), Phase 3 (2021~2030).
Through these detailed activities and plans,
Korea drives to advance its research
development.

2) Technology for climate change impact
assessment and adaptation

To assess and prepare for the climate
change impact on social infrastructure, land, and
humenkind, Korea is investing in building a
system mede up of the following seven areas of
technology: health, food security, water
management, marine, naturd disagter, forestry,
and generic technalogy (Table 7-2). The goal of
this R&D is to come up with an authentic
national GHG emission reduction model,

oconstrud an integrated nationd system for
dimate change adaptation, and attain advanced
dimate change prevention technology tha
reeches 90 percent of developed countries
reldive technology deployment This R&D also
ocove's impact and vulnerability assessment
besed on those scenarios, as well as adaptation
and mitigation technology in response to these
results.

The government of Korea also places focus
on R&D which conducts vulnerahility
agsessments such as the impadt of ar qudity
degradation by climate change on natural and
human system. Korea is also concentrating on
the development of an amosphere-climae
saellite data analyss system, technology for
smultaneous reduction of GHG and air
pollutants, and information technology which
asseses sectord  vulnerability from climate
change

Because climae change impact assessment
and adaptation technology have been recognized
& key components of climae change prediction
daa in recent years, Korea has been focusing on
building a network for joint-research and
communication with climate change predicion
and modeling groups. Also, viewing the impact
assessment and adaptation technology as a
pedestal technology for sodety, Korea considers
impadt assessment and adaptation technology as
urgent fields of study and development. To
protect dtizens security and the nation’s goal of
sugtainable development from ever-increasing
naural disagters caused by dimate change, the
devdopment of social infrastrudures (such as an
early waning system) has been the center of
Kored s attention and support. The government
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<Table 7-2> Produds and services for climate change impact assesament and adaptation, and its key technd ogies

Products and services Detailed products and services

Impact assessment prediction modds by

sectors

Comprehensive locd impact assessment

Climate change impact = modd

and vulnerability "
assessment Vulnerability map
Integrated impact assessment prediction
modd
Adaptation strategies by sectors
) Climae resource map
Climae change : :
adaptation Comprehensi ve regional/sectora

adaptdion strategies
Adaptation implementation portfolio

Risk assessment on extreme dimae
Naturd disaster
prevention and
countermeasure Naturd disaster prevention and

adaptation system

Ealy warring system of naurd disester

Key technol ogy

Sectoral impact assessment prediction mode

Campretensive local impact assessment mode ing

Vulnerahility assessment technology
Integrated impact assessment prediction modeing

Integraed management of scenarios and web-based service
technology

Sectoral adaptation strategies

Climate resource assessment
Camprehensive regond adaptation strategy

Adaptation impl ementtion portfolio technology
Risk assessment techrology on extreme climate
Prediction and early warning system of natural disaster

Naural disster adaptation system

* Saurce PCGG, Roadmap for Green techrology deployment (Key green techndogy cammercidizaion roadmap 2009)

of Korea prioritize the damage reduction when it
comes to dimate-rdated disaster.

The goal is to reduce dimatic damages by
developing programs for dimate adaptation that
would dragtically decrease the loss of lives end
property caused by meteorological disasters. For
such improvement in an adaptive cgpecity,
research into development projeds have been
conduded in areas such a natural disasters
(fires, floods, water managemernt, etc.),
insurance consulting, meteorological industry,
medicd industry (vacdne devdopment, Ydlow
Dust prevention supplies, etc.), naural
restoration, development of new varieties, and
s0 forth. Forecasts of changes in the ecosystem
and assessment of subsequent development of
aternative varieties of plants and fisheies dso
has been made, in efforts to foster the forestry
and fishery industry to become more
eco-friendly.
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The government of Korea has also been
oconsdering impact assessment and adgptéion
technology as the key parts of public good that
ae in line with the nationd agenda of
sugtainable development. For these reasons,
different areas of the government of Korea have
been taking the leading role in managing related
projects and also encouraging participation from
the privae sectors. The nation dso has been
activdy involved with international organizations
like World Meteorological Organization (WMO)
and United Naions Environment Programme
(UNEP); domegtic organizations like Korea
Meteorological Research Indtitute, Rurd
Development Adminigtration, Korea Forest
Research Ingtitute, Naiond Ingtitute of
Environmentd Research, Korea Ingtitute of
Congruction Technology, and National
Emergency Management Agency have been
actively researching their respective fields of
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sudy regarding impact assessment and
adaptation technology for climae change.

C. Technology development project

1) Environmenta protection and resources recycle
technology

R&D of environmentd protection and
resources recycle technology is supported by the
governmantt of Korea through public funding.
Also the government is encouraging the
participation of private industry sector by
supporting the demonstration and deployment
projed. Universty and public research indtitutes
foaus on training experts. Consequently, the
governmatt of Korea has been investing in
technologies such as carbon capture storage,
and processing, non-CO; processing technology,
waer quality assessment and management
technology, dterndive water resources securing
technology, waste technology (waste reduction,
recycling, and wasteto-energy), toxic substance
monitoring technology, and environmentd
remediation technology. Through these
technological developments, Korea expeds a
dramatic reduction of CO, by lowering
dependence on fossl fuels and raisng energy
effidency levels instead. The introduction of
eco-friendly low-carbon projects and reduction
of GHG emissions using green technology will
play a critical role

As mentioned above, the government of
Korea is focusng on developing waer quality
assessment and management technology,
alternative water resource securing technology,
waste technology (waste reduction, recycling,
and waste-to-energy), resource recycling

technology, toxic substance monitoring
technology, and environmental remediation
technology. While the Eco-innovaion Project
(2011~2020) supports the more traditiond
devdopment projects (such as projeds on water
quality, dr, wagte, dc.), the Climate Change
Technology Devdopment Program (2011~2020)
focuses more on devedoping breakthrough
technologies in eco-friendly maerials, climae
forecagting, and cost reduction of carbon capture
and storage. In addition, the Plant Technology
Advancement Program (2005~present) fosters
the commercialization of desdination systems
and the Global Expertise Technology
Development Program (1987~present)
concentrates on devdoping technologies for
dean manufacturing-based resource recyding.
The government of Korea sponsors these
projects to develop environmentd technology
for the public sedtor, sponsor environmentd
projects, make climate change projections and
expand adaptive capabilities for climate change.

2) High efficient energy technology

To improve energy and resource dficiency,
the government of Korea focuses on the core
fundamentd technologies and the demonstraion/
dissemination of key technologies. For example,
the spatlight is on the following four
technologies: Integrated Geasificaion Combined
Cycle (IGCC) technology, LED
illuminatiorVgreen I T technology, power IT and
dedricd equipment efficiency enhancement
technology and high-efficiency secondary
rechageable battery technology. The
government of Korea also promotes technology
devdopment by operaing a smart grid test-bed.
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For IGCC, the government is congructing a
post-hoc study on response system devdopment
for industry by building infrastructure like
power plants, designing polides that encourage
participation of dectricity companies, attaning
fundamental technology and materids for the
key components and making policy
improvements to invigorae the rdated industry.
The investment allotment is as follows: out
of the four technologies mentioned above, most
R&D investments have been allotted to the
power IT and eledrical equipment effidency
technology, in which more government
investment is dlotted than that of the other three
technologies combined. Although the
investments dlotted to the LED
illumination/green IT technology and the
secondary rechargeable high efficiency battery
technology are smaller, the investments allotted
to these two technologies have drastically
increased to double the lagt year’s dlotment.
The key investment programs are as such: the
Global Frontier Technology Devdopment
Program (2010~present) that focuses on
developing core technologies like the bio-energy
technology; Green Industry-leading Battery
Technology Development Program (2011~2018)
that focuses on developing key battery
components like the spadion membrane and
medium-large bateries for energy storage and
transport sysem; and Fusion Technology
Industrial Technology Development Program
(2009~present) focuses on IT convergence and
electronic information devices. Energy
Resources Technology Development Program
(1992~present) represents the energy
high-efficiency technology development.
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3) Energy source technology

The focus of Korea's investment on energy
source technology has been on using alternative
energy sources such as renewable energy or
non-carbon energy instead of fosdsil fuels that
cause GHG emisson. Some examples of these
energy source technologies are photovoltacs,
non-silicon solar cdls, bioenergy, advanced
light-water readors, fagt reactors, nuclear fusion,
hydrogen energy, fuel cells, wind power, and so
forth. Following are some examples of Korea's
eforts to acguire a condderable share of the
new & renewable energy maket and develop
competitive technologies for nuclear energy
utilization. Firgt, the government of Korea plans
tobuild a commerda supply chan to lessen
foreign dependence on energy resources, and
protect againgt supply chan infrastrudure
vulnerability. Second, legal, inditutional, and
ndional support and investment such as the
expanson of renewable portfolio standards will
be provided. Findly, the nation will support the
establishment of breeding and aultivaion
technology for creating bioenergy crop varieties.

The current state of investment on the
devdopment of nev and renewable technology
is & fdlows. The investment allotment for the
devdopment of new & renewabdle energy
technologies has been continuoudy inareasing
the last five years in the areas of photovoltaics,
wind power, fuel cdls, and bioenergy. It is
expected that this trend of investment expansion
will continue. The focus of Power Generdion &
Bledridty Delivery Technology Development
Program (2001~present), New and Renewable
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27 green core technologies

In order to ascend as a green developed country, the government of Korea recognized the importance of
discovering the most advanced green technology and its potential to become a new power supply. Thus,
the nation established Green Technology R&D Integrated Measures and 27 Green Core Technologies as

roadmap.

Core green technology develogpment & commercialization strategy promotion

= Strategic expansion of green technology dewvelopment & efficiency of the technology development

system

= Expansion of infrastructure for green technology dewvelopment
o Generation of regional growth engines by establishing Green Regional Innovation System(GRIS)
= Revitalization of international cooperation to secure the cutting edge green technology

27 core green technologies

27 Core Technologies

1, Climate change lorecast & modeling development

technalogy

Climale ¢change impacl analysss and adapiation

lechnology

Sihicon solar batlery's High elficient. low cost silicon

solar cell fechnology

MNon-&ilicon solar cell manufacturing & cone

lechnology

Bicenargy production component & system lechnoiogy

Improved light-walbar reactor design & construclion

technalogy

1. LGS

8. Fusion reactor design & construction lachnology

8. High-efficiency hydrogenaticn & slorage technology

10, New generation high-efliciency teel cell system
fachnalogy

11, Eco-fnandly plant growth acceleraling lachnology

12, Coal gasilication inmegrated developmen! lachnology

13. high—etficiency & low-poliution vehicle fechnology

14, Inlefligent lransporiation and logistice technology

a

Lad

£

=B sl

Souce PCGG (2009)

Investment direction of green technology

15, Ecological space establishmant & urban restoration
lechnalogy

16, Eco-friendly low-energy archileciural lechnology

17, Green Process technology thal conzadess
ervironmental load and enargy use lorecast

18, LED Green IT lechnology

19, Smari edechricity systems & glectronics efliciency
improvemant lechnology

20, High-elficiency secondary cell fechnology

21, Eco-fendly nuclear cycle system
development technology

22, Non=COz GHG reduction technology

23, Hydrosphens waler quakly analysis &
management lechnology

24, Allernale water resource sacurity technology

25, Wasla reduclion, recycling, and nangy recovery
pachroiogy

26, Polltant particle manitoring & purification lachnalogy

27, Virtual realty technology

= Short-term investment direction (investment that approaches the market in a timely fashion through
an effective, short period demonstration and supply) : Silicon solar cell, improved light-water

reactor, LED technology, etc.

= Mid-term investment direction (technology that requires prior market occupation through improving
competitiveness) : high- efficiency & low-pollution vehicles, Green Process, secondary cell, Non-CO,
processing, water quality analysis in water system, alternate water resource security, waste reduction,

virtual reality technology, etc.

= Long-term investment direction (world-leading technology) : climate change forecast, climate change
impact analysis and adaptation, fast reactor, fusion reactor, hydrogen energy, fuel battery,
eco-friendly plant growth, IGCC, urban restoration, eco-friendly construction, Smart electricity
network and CCS, pollutant particle technology, etc.

= Long-term gradual investment (field that requires basic root technology with constant investment) :
non-silicon solar cell, bio-energy, Intelligent traffic distribution, etc.
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Enegy Technology Development Rrogram
(2006~present), are on the devdopment of
thermd power generdion, hydroeledric power
generation, phaotovaltaics, wind powe generation
system, and development of pilot plant for
Integrated Gasificaion Combined Cycle.
generation systems. Another focus has been on
the development of nudear powe plant
performance and reguldions abiding
environmental equipment technology through
programs like Nuclear Powa Technology
Devdopment Program (2008~presant) and
Nuclear Powea Fusion Technology Devdopment
Program (2001~present). In addition, the Life
Industrial Technology Development Program
(1994 ~present) supports the development of
biomass energy.

4) Green technology of industry and space

In order to adapt to international
environmental regulations and continuoudy
changing globd makets, the government of
Korea has been making long-teem naiond
policies to gain competence in the global green
rece. The government of Korea also has been
investing on ongoing green technology research
development such as high-efficiency
low-emisson vehicle technology, intdligent
transport and logistics technology, ecological
gpace and urban regeneration technology,
eco-friendly low-energy building technology and
green process technology considering
environmental loading, and energy consumption
projedions. Resaarch on high-effidency
low-emission vehicles (dedric vehicles) has
completed the devdopment of mass
produdion-ready EV, which will be supplied to
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the public and private sector, dong with the
oontinual increase in nationd support for core
technology devel opment.

Korea has a large population living in
urban areas and most of CO» is emitted within
urban spaces. While the discussion of the
dimate change response is focused on the
devdopment of clean naturd energy and
renewable energy sources, there has not been
aufficient structural goproach to the urban
problen which is the mgor cause of the GHG
emission. For this reason, there has been
inaeasing emphasis on CO; redudion strategy
in urban planning. Part of this emphasis has
been on the introduction of various policy
measures and the provision of various
systematic countermeasures, which resulted in
the following technology development goals.
Frdt, the gradual expansion of eco-friendly land
aess and attanment of national ecosystem
manggemeant techniques in meropolitan areas
will be introduced. In addition, there will be an
inareased focus on the goplication of urban
renewal pradices, and congruction of resource
recyding and eco-friendly industrial complexes.
The government of Korea will further encourage
ocongtrudion of green indudtrialization by
aegting a green building certification system.
Fndly, the naion will augment the
devdopment of eco-friendly transportdion, and
establishment of low-cost and high-efficiency
intdligent transport system by integration of
advenced transport technologies and IT.

For the development of eco-friendly
ocongtrudion materials, urban regeneration,
trangportation, and logistics technologies, Korea
promoted programs as follows: 1) Congruction
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Technology Innovation Program (1994~present),
2) Transportation System Innovation Program
(2003~present), 3) Highttech Urban
Devdopment Program (1994~present), 4) Urban
Railroad Technology Development Program
(1995~present), and 5) Plant Technology
Advancement Program. Also, the green ca
indugtry is being supported through programs
such as the development of the original
technology for transportation systems (2009
~present, MKE) and the Eco-l nnovation Projed.

2. Systematic observation

To monitor the long-term changes in
atmospheric substances that cause climae
change (GHG, reactive gases, aerosols,
atmospheric radiation, etc.), the government of
Korea has been operating Korea Global
Atmosphere Waich Center (GAW) in
Anmyeondo on the west sde, Global climae
obsarving sysem Surface Neworks (GSN) at
Gosan, Jgju, on the south side and at Ulleungdo
in the east side of the country. As a member
date of the WMO, the government of Korea is
also operaing 11 GSNs and 5 GUANSs (Global
climae observing system Upper Air Networks)
for tempeature, atmospheric pressure, and
precipitation calaulaion. There are 34 centers in
the Coast of Korea that observe changes in
surface water temperaure and 48 centers that
obsarve changes in sea levds. In order to
continuoudy observe the flux levels of water,
CO,, and energy, Korea has constructed three
material flux system towe's in the agriculture
and forest regions, respectively. These towers
obsarve not only changes in vegdation, but dso

peiodically the hedth of soil, biodiversty, and
forest ecosystems. On June 27, 2010, the
government of Korea successfully launched its
first geostationary satdlite (The Cheonlian
Satellite). Beginning on April 1, 2011, regular
observaions are bang performed by the
stellite

A. Atmospheric observing system for
climate

The observation on land, ocean, upper air,
saellite, radar, and aviation is conducted by 110
observaories, automatic meteorological
observaion equipment in 468 centers, 8 marine
meteorological buoy observaories, and 1
meteorological observation ship. 80 out of 110
observaories are utilized for synoptic
observaion, 5 observatories for upper ar
observaion, 13 observaories for avidion
meteorological observation, and 12 observatories
for radar-usng observation. The government of
Korea is adively patidpaing in the GCOS to
meet the UNFCCC requirement and dso to
gahe sysematic informaion on the climate.
The 11 GSNs (in Seoul, Chuncheon,
Gangneung, Ulleungdo, Cheongju, Dagjeon,
Pohang, Busan, Yeosu, Mokpo, and Jeju) and
five GUANSs (in Sokcho, Baengnyeongdo,
Pohang, Gosan in Jgu, and Heuksan) are WM O
registered centers, operated to calaulate
temperdure, amospheric pressure, and
precipitation. The GUANS are measuring
upper-air temperaure, humidity, wind, dtitude
and atmospheric pressure twice a day.

To follow the WMOIGAW (Globd
Atmosphere Watch) agenda for monitoring

157

, Jaydey)



Research and Systematic Observation

substances that cause dimae change, a regional
GAW Station WMO/GAW Station 47132) was
set up & Anmyeondo, located in the west of the
Korean Peninsula in 1996. The Station monitors
GHG (CO;, CH4, NXO, CFCs, and SFe),
agosols, dr pallutants (CO, SO,, NOy, and
ground-O3), amospheric chemistry, and
atmospheric radiation. There also has been
systematic observation on ozone stock, vertical
ozone digtribution, and surface UV radiation by
the Pohang Weahea Station (WMO/GAW
Station 47138/GO0S Station 332), the UV
Observaion Nework (locaed in Anmyeondo,
Jeju Gosan in, Mokpo, and Gangneung), and the
Add Rain Observation Nework (locaed in
Anmyeondo, Gosan in Jgju, Uljin, and
Ulleungdo) (Figure 7-4). In 2008, a GAW
Station was ingalled at Gosan, Jeju, south of the
mainland, to monitor GHG such as CO,, CHa,
waer concentration of agrosols, and amospheric

Source: Karea Meeordogicd A dministration

[Figure 7-4) Korea network for climate forcing
agents caption
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radiation. There is also a nev GAW Stdion
under congtruction in Ulleungdo and Dokdo,
east of Korea The government of Korea started
measuring CO,, UV, Ozone level & the Sejong
Antardic Research Program in the Antarctic,
and registered it as a WMO/GAW Sation in
October 2010, expanding Koreg's surveillance
zone

Qurrently, a three hundred meter obsarvation
tower in Bossongun, south of Korea is under
ocongtrudion. The goal is to finish the
ingtdlation by 2012 and to be used for
oollecting vertical climate dchange and weaher
observdion daa to andyze climate disaster and
dimate change mechanisms. This tower will
monitor synoptic meteorology, like temperature
and wind, and also monitor the substances that
cause dimate change like GHGs, air pollutants,
aerosols, atmospheric radiation, etc.

B. Ocean observing system for climate

Ocean information such &s the sea levd and
sea surfece temperature is used to egtimate
trends in dimate change, and Korea's average of
sea information is greater than the globd
avergge To analyze the cause of this
phenomenon, there has to be a continuous and
long-teem gahering of temporal and spatid
dhanges information. Therefore, the government
of Korea has been constructing an integraed
naional ocean observing sysem, the Naiond
Ocean Obsarvation Network (which indudes a
comprehensive ocean research dation, tide
gaion, buoy obsavatory, and costal
observaory), which established a comprehensive
ocean observdion network (established 124
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centes in 2010) in the jurisdictional sea area
Meanwhile, at the Gageodo Ocean Research
Staion climate change ocean super site the
governmant of Korea has installed and operates
comprehensive observation equipment tha can
precisely monitor parameters causing climate
change in the ocean and also observe thdr
ocean-atmospheric interactions. Moreover, in
1991, in orde to congrud an integrated
network that would enable the sharing of the
gobd ocean dda, the nation participated in the
congruction of Global Ocean Observing System
(GOQS) under the leadership of the IOC
(Intergovernmental Oceanographic Commission).
Since 2005, Korea also has been patidpaing in
GEO, an inter-governmental internationd
ingtitution, to make accessible the

comprehensive, continuous, and coordinated
monitoring, analyss, and prediction of data on
land and ocean conditions. For the development
of a practical systam for the red-time ocean
information exchange and marine services
enhancement in Northeast Asa the North East
Asia Region-Global Ocean Observing System
(NEAR-GOOS) was established with the
partidpation of Korea, Jgpan, China, and Russa.
The government of Korea is also planning to
build other various observation systems to
observe the gatus of ocean and fisheries and
thereby assess the impads of climae change.
dnce 1961, the govemment of Korea has
been conduding an oceanogrgphic survey of the
aess surrounding the nation with the same
freqguency and on the same designated spots as

Source: Naiond Fisheries Reseach & Deveopment |nstitute(NFRD)

[Figure 7-5] Status of the national ocean observation network establishment
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at present. Since 1996, obsarvations have been
expanded on the East China Sea, south of Jeju,
to colled climate change data in the 25 survey
lines, 207 designaed spots, and 14 standard
water layers. This data will be used for fishery
management, and maine/fishery policy
formaion. Currently, observations on East Ses,
West Sea, and South Sea have been conducted
SX times a year, on consecutive even-numbered
months. The observations on the East China Sea
have been conduded four times a year (in each
season). During each observdion, survey ships
were used to measure water temperature,
sdlinity, dissolved oxygen, zooplankton, nutrient
salts, suspended solids, and transparency (Figure
7-6, left). In addition, in the 34 branch offices
in the national coastd aren, water temperature,
temperature and specific gravity have been
measured once per day since 1934, accumulating
a long-term set of data on the national coast
areas (Figure 7-6, right). Data for fixed line
ocean survey, spedfic gravity, and meteorologicd
factors on the coastd aeas ae offered by the
Korea Oceanogrgphic Data Center (KODC) and
are digributed to the rdated ingtitutions or
univerdties in the form of follow-up reports,
informetiond journals, annual reports, etc.
Also, on concentrated fishing aress, the
governmant of Korea is colleding informetion
on fisheries conditions. With this, the nation will
prevent fishey damage and is identifying the
changes in oceanic conditions. Also, in order to
obtain basic data for short-teem marine
forecesting, the government of Korea has been
opeading real-time fishery environment
informetion systems since 2003 in 27 ndional
coastd centers. These centers monitor water
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temperdure and salinity levd every 30 minutes
(Figure 7-7, |&t).

To gpprehend the changes that occur in the
fishery resources in the ndghboring aress of the
Korean peninsula and to propose measures for
fishery resource management for ecosystem
establishment, the government of Korea has
been using specidized marine resource survey
ships to obsarve fish eggs and larvee, run test
surveys on fish cach, survey dendity of
resources, and survey fishery environments.
These surveys have been conducted twice a year
in the 75 ocean trenches. Such surveys on the
near-coast fisheries resources were conducted to
use the colleded daa for sciettific evdudion
and assessment on fishery resources (Figure 7-7,
right).

At the present time, Korea is implementing
and opeding 48 tide dtations and 11 dations
tha will closely observe diastrophism and the
mean s&a level to thoroughly observe any
dhanges in sea level such as tides, waves, and
aurrents. Observations on physicd ooceanography
(i.e ocean currents, temperature and salinity)
ae being conducted using vessals, the nationd
ocean observaion network, saellite buoys, and
atificid saellites. From the lae 2000s, Korea
hes egtablished and operated comprehensive
dimate change observation sysems induding an
integrated ocean research station, integrated
ocearvland carbon monitoring equipment on
large buoys, sea levd observaion equipment,
differentid GPS observation equipment, sea
level temperaure/dectricd conductivity
observaion equipment, and other strategies to
monitor the atmospheric concentration of the
dimate change and observe time series
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[Figure 7-6) Pathway of the ferry boets for a reguar monitoring of the ocean
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[Figure 7-7] Red-time fisheries environrment information sysem (left) and survey on the near-coast

fisheries resources

variations. As mentioned earlier, observations in
the 25 survey lines and 207 designated spots st
up in Korea's sea jurisdidion have been
conducted four to Sx times a year using survey
ships, messuring water temperature, salinity,
dissolved oxygen, zooplankton, nutrient salts,
suspended solids, and transparency.

To aoquire meteorological data by

observing the amospheric and oceanic
interadtion, the government of Korea is
operating marine meteorological observation
buoys and Automated Weather Station (AWS).
Marine meteorological observation buoys that
accumulate marine meeorological and
temperdure data were introduced and installed
in nine locations (Deokjeokdo, Chilbaldo,
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Geomundo, Geojedo, Donghae, Fohang, Marado,
Ulleungdo and Oeyundo) in 199. There have
been nine AWS ingdled in marine structure
snce 2001, opeding in Seosudo, Gadaeam,
Sipyidongpado, Gdmaeyeo, Haesuseo, Ganyeoam,
Jgwido, Guangan, and Y ideokseo.

C. Terrestrial climate observation
system

1) Agricultural outlook service system

The government of Korea has instdled and
managed automaic climae observation systems
in the main 77 famlands (rice cultivation aress,
fruit trees aress, vegetable aress, dc.) to
systematicdly observe weather elements that
have direct relaion to agricultural production
(Fgure 7-8). Nine elements are observed every
minute temperaure, humidity, precipitation,
insolaion, soil moisture, soil temperaure,
dew-period duration, wind direction, and wind
speed. Due to the complicated process of
supplying AC power to agricultural land in
Korea, the use of sola panels to power the
automatic climae observation system has been
insrumental. The observation data is collected
in daa loggers and is transmitted through
CDMA every ten minutes to the data colledion
serve. The accumulated data in the daa
collection server is reproduced in the units of
evay hour, every day, evary ten days, and evay
month and is nationally provided on the web
through the agricultural weather information
system.

Meanwhile, tower-shgped flux observaories
have been ingdled (Figure 7-8, 7-9) in three
main agricultural bdt observatories (rice fruit
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trees). Thesxe flux observatories use the Eddy
—covariance method to measure the flux rate of
water, CO,, and energy in agriculturd
ecosystans. The flux observaion elements for
farmlands are the following six elanents: CO,,
senshble hea, latent heat, short wave radigion,
long wave radiaion, and net radidion. The
observation intervd is 10Hz and the preserveion
interval averages 30 minutes. The collected data
of Net Ecosystem carbon dioxide Exchange
(NEE) has become an important criterion to
evaluate if an agricultural ecosystem is
fundioning as a carbon sink or a carbon source.
The data is also used to estimae crop
production and growth and to establish the
corrdation of environmental factors by
subdividing the components that make up the
process of carbon and water flux cycles in the
agriculturd ecosystem.

The systematic obsarvation of agriculture
and the climate information system have
enlarged cepecity for reducing the impadt of

. ®
,-i"" ¢ A Cbsavaory
> Agiicuitural Meteorology
® hsevaiory

Saurce: Rurd Develogpment Admini dration

[Figure 7-8] Agriculturd meteordogy and flux
obsrvatoies
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Source: Rurd Development Administration

[Figure 7-9] Agicuturd flux ocbservation equipment instalation (left: rice cultivation; right: tangerine cultivation)

agricultural extreme weather events. Moreover,
the nationwide agricultural climate observaion
data is applied as a besis for the research of
agricultural experiments and as guidelines for
the faming technology industry.

2) Forest ecosystem monitoring system
Long-term observation is necessay for
forest ecosystems consigting of complex climae

change topogrgphy and diverse vegetdion
species. Therefore, to understand and predict the
forest ecosystem, there has to be an organized
national system for forest ecosystem monitoring.
To systematicdly observe the structure of and
changes in forest ecosystems, such as forest
gructure, biodiversity (plants, mammals, birds,
arthropods, etc), forest water, and forest
produdivity, the government of Korea has been
monitoring forest ecosystems in Gwangneung,
Gyeonggi Province Mt. Gyebangsan, Gangwon
Province; Mt. Geumsan, Gyeongnam Province;
Mt. Hanlasan, Jeju; and Samcheoksan, Gangwon

Province. In 2009, the monitoring scope was
expanded to include Mt. Namsan, Mt.
Jumbongsan, and Mt. Jirisan (Figure 7-10).

= g Guangreung® | Mt.Gaebang

] a2 _, Samcheok
A W't

——— Cﬁ'i‘dt,i—lanla ':'A

Source Karea Fores Reseach Irstitute

[Figure 7-10] Locations of forest monitoring gations
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Since 1995, the dation in Gwangneung
(Soheuleup, Pocheon, Gyeonggi Province) hes
been monitoring the status of forestry stand, soil
texture micrometeorology, air pollution, Net
Primary Production (NPP), coarse woody debris,
and decomposing trees. The gaion has been
managing deta, models for forest dynamics and
obsaving changes in biodiversity induding
plants, insects, birds, mammals, pests, and fungi
al through the use of GIS. Spedfically, a forest
ecosystem flux observation is conducted in
broadlef and coniferous forests. Kored s
KoFlux Network, a regional network under the
internationd flux network, was set up to
monitor influx and output of carbon, energy,
and water moisture since January 2002. In 2012,
a plan to ingall the third monitoring flux tower
atop Mt. Gariwangsan and other mountains will
be implamented (Figure 7-11).

Source: Korea Forest Resarch Institute

[Figure 7-11] Gwangneung flux tower

Mt. Gyebangsan in Gangwon Province is a
temperate forest with an altitude of 900~1577
meters. After a monitoring stetion was set up in
1994, vegetation and forest produdivity of the
mountain has been observed every five years.
Mt. Geumsan in Namhae, Gyeongnam Province
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is ds0 a temperate forest in the south with an
dtitude of 100~700 meters. In 2000, the
foundation of a 1ha research dtaion weas
established in the mountains and research hes
been conduded every five years ever snce Mt.
Gumbongsan in Samcheok, Gangwon Province
is an area that has an altitude of less than 844
meters. Because the region was the Ste of a
foregt fire in 2000, there has been observation
on damage recovery, vegdation change soil,
hydrological process, and wild life

In Jgu - in the area with an altitude of
464-909 meters tha has a warm temperate
deciduous-evergreen mixed forest (WTDEF) - a
research station was esteblished in 2004 and
surveys have been conducted every five years.
There has dso been observation on
meteorological and vegeation changes on Mt.
Hanlasan to investigae the cause of the decline
in Korean fir (Figure 7-12).

64.5 pacent of Korean geography consds
of forests which is why the forest resource
investigation is very important for forest
menagement. From 2006, the government of
Korea has selected 4000 plots to conduct forest
surveys. Every year the survey has been done
on 800 spats for a whole cycle of five years.

Snce 2008, forest hedth was monitored
every five years for tree crown vitality, stem
damage tree pecies, tree height, soil physical
property, physicochemical properties of soil, soil
pH levd, and bidlogical diversty.

D. Satellite observation systems

In June 27, 2010, the government of Korea
became the seventh nation to successfully
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Source: Korea Forest Research Inditue

[Figue 7-12] Meteorological obsarvatory in Mt. Hanlasan, Jgju
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[Figure 7-13] Concepts of COMS meteorol ogical deta procesing sygem
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[Figure 7-14] Concepts of COMS oceanic data processing system

launch a geodtaionary multi-purpose satdlite
(COMS. Ever dsnce its firg regular monitoring
on April 1, 2011, COMS has been providing
real-time daa on meteorology and ocean
conditions. COMS provides general images of
the whole globe, induding Asa and Koreg;
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gathers data on 16 meteorologicd dements such
& doud deection, fog, aerosol, sea surface
temperdure, rainfdl intensity, uppe
tropospheric humidity, and sea ice/snow; and
dso provides red-time data on ocean current
digtribution, sea surface temperaure digtribution,
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phytoplankton distribution, red tide monitoring,
floaer distribution, ooceanic pollution monitoring,
ocean meteorology monitoring, and ocold pool
monitoring (Figure 7-13 and Figure 7-14).

E. International cooperation

The government of Korea is adively
cooperding with some of the major globd
atmosphere observation activities and programs
led by the WMO such as the Internaional Geo-
sphere & Bio-sphere Program (IGBP) and
Global Climate Obsavation System (GCOS).
Meanwhile, the Korea Meteorological
Adminigraion, Ministry for Agriculture,
Forestry and Fisheries, Naiond Fisheries
Research Indtitute, and Korea Ocean Research &
Devdopment Ingtitute are involved in GSN and
GUAN, the subordinate programs of GCOS. The
involved ministries dso participate in the Globe
Oceanographic Observation System and Globe
Terregtrial Observdion Sysem (GTOS) tha
opeae in cooperaion with GCOS. Regarding
globd amosphere observdion adivities, the
governmant of Korea has been regularly hosting
the Asa Climate Change Monitoring
International Workshop since 2009. Since 2010,
the nation has been joint-publishing the Asa
GAW Greenhouse Newdetter with the WMO.

Moreover, the government of Korea
installed the Korean Secretariat of the Group on
Earth Observaion (GEO), which is a national
coope dive organization for the integraion of
the Globd Earth Observation System of Systems

(GEOSS). The indallation was se up to
enhance cooperation and coordination efforts
between domestic rdated agencies. The purpose
of GEO is to execute al-inclusive global
systems obsavations for enhancing global date
monitoring, global process understanding, and
global system forecasting. Currently, the
government of Korea is actively shaing the
global observation datg constructing plans to
establish national GECSS, and enhancing GEO’s
oollaborative ectivities. The nation also has been
designated to be one of the Globd Produdng
Centres for Long Range Forecasts tha shares
GEO s WMO-gtlendard long-term forecasting
information with other WMO members. The
government of Korea has been exchanging this
type of internationd data and technology since
July 2007.

As a WMONOC's international
joint-program, the government of Korea has
operated Array for Real-time Geostrophic
COceanography (ARGO) that carries out
systematic observation and red time monitoring
of the special-temporal oceanic temperature,
sdinity, and currents, in conjunction with
GCOS/GOOS CLIVAR projed, and GODAE
project. ARGO Floats are designed to dive
down to a certain sealevel and then drift around
a the designated sea level until it rises up to the
s surface using the float’s internal power. As
the floa rises up to the surface, it continuoudy
observes water temperaure/salinity and then
transmits all recorded daa by satellite.
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Chapter 8 | Education, Training, and
Public Awareness

The government of Korea is trying to
enhance public awareness and participation in
the Low Carbon, Green Growth vison. To
enhance social consensus for the dimate change
reponse, Korea is fostering public education on
gobd warming, encouraging dvic activities,
and strengthening public-privae partnaship. As
part of this effort, educaion and training
programs are implemented in the primary,
secondary, and undergraduate curriculum, as
wdl as the postgraduate professonal levd,
aong with the programs provided for the
general public and expeat group. Publicity on
climae change is widdy promoted by central
and local government level, and public-privae
partnership and avil group adivities are rapidly
growing both in quantity and quality.

1. Education and training

A. Primary and secondary education

1) Primary and secondary education curriculum
enhancement

Educdion on climae change and energy is
wdl integrated and practiced in primary and
secondary level education curriculum. Previoudy,
environmental education for primary and
secondary students was limited to certain
subjects such as ethics, sociology, and science.
However, Korea is now devdoping a curriculum
that will lead students to understand and study
climate issues in vaious courses.

Kored s independent research for energy
education first started in 1991. At the time,
energy education consisted manly of
energy-saving and utilizaion, whereas
information eéout new & renewable enegy was
limited to basic concepts. In the revisad
textbooks, topics on energy educdion, new &
renewable energy, and international convention
on climate change were included. In patiaular,
education on enegy and climate change is
emphasized to dissaninae the vison of low
carbon and the pradice of low caron lifestyle.

In the language used in the curricula, more
emphass was placed on words like dternaive
energy rahe than fossl fuds and tems such &
dean energy and new & reneweble energy are
extensvdy usad. In 2010, the Korea Sodety of
Energy and Climate Change Education was
established to set the diredion for long-term
energy and climae change education and to
indude related informaion in the aurricula.
Egtablishment of the socigy also enables
oontinuous efforts such as hogting conferences
and publication of scientific journals. Also,
devdopment of a standard instruction manual is
emphasized for effedive energy and climae
change educdion.

In addition, after-school environmental
chemistry programs were offered as easy and
fun climae change education. For this program,
100 intern teachers who completed an
gopropriate training progran wee delegated to
each demondration school for environmentd
education.

Korea is also activdy promoting the
devdopment of appropriate materids and
textbooks for effective dimate change school
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education. To provide the latest information on
climae change and forestry to educators and
sudents, teaching materials were made and
digributed naiondly to public libraries and
schools. In particular, in accordance to the 2009
Curriculum Revison Ad, a professionally
approved fifth grade textbook for forestry
climate change was developed in 2010.
Education materials (of Sx sets) ae being
developed to encourage dementary students to
learn climate change and energy issues in a
forestry-centered way.

2) Extra-curricular programs for primary and
secondary education

Korea has been implementing the Save
Ene gy, Save Earth (SESE) NARA program
snce 2010, which targes children and youth to
develop interest in climate change and further
develop an energy-conserving lifestyle from an
ealy age. Through this program, students
volunteer to patidpae in various activities that
will help them redize energy-saving at home,
school, and in the community. Some examples
of these activities include composing an energy
conservation song, presenteion of energy-saving
prectices, productions and demongrations of
energy-saving UCC, and patidpation in an
energy camp. Through these activities, students
are taking an adive role in spreading the
energy-saving awareness to the public. To
improve the capacity of educators, 650 teache's
participate in the annual forest experience
program for dimate change response, which is
operded by the government of Korea.
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3) Development and dissemination of exemplary

cases through policy research school operation

The government of Korea esteblished

energy-saving policy research sthools to foster
dimate change literacy and encourage
dimate-friendly practice in daly life. Sarting in
1993, primary and secondary schools have been
sdected biannually as energy-saving policy
research schools. Energy saving policy research
sthools devdop education maerials tha are
used in regular schools, operate energy
expeience exhibitions, and participate in
energy-saving adivities in the local community.
Second-year policy research schools report their
performances and best pradices in the
debriefing sessons, maneuvering policies that
would rase energy saving awaeness in
communities. The government of Korea provides
ingtrudors, grants, books, pamphles, and other
audiovisual maerials to the aurrently operating
37 policy research schools.

B. Higher and professional education

1) Designation of climate change specialized
graduate schools and thesis award competition

Climae change specialized graduate schools
ae desgnated and operated to establish a
research foundation for climate change response
and to aultivae professional human resources
(Table 8-1). Designated graduate schodls receive
research grants from the government, conduct
relaed research, and develop dimate change
aurricula and educdion meaterials.

The research aea indudes GHG emisson
daidics, climae change impact assessment and
adaptation measures, climae industry
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management draegies, GHG mitigation
measures, GHG inventory, dimate change
policies, and GHG mitigaion analyss. These
gpecidized graduate schools contribute
ggnificantly in building cepecity for adive
responses to climae change by performing
research, writing SCl level theses, and raisng
master and doctorate-levd professionals. Since
2004, thess award competitions for graduate
sudents have been hdd to explore innovative
policy options and foster dimate change interest
in the young and tdented. The winners of the
competition are given the Minister' s Award and
an internship opportunity at UNFCCC
Conference of the Parties.

2) Customized education on climate change

In the era of lifdong learning, educaion for
the generd public and continuous professional
training for government officials and experts are
crucial. The targes for professional training are
munidpd offidals in chage of energy and
environment, management personnel in
indugtries, and school teaches.

Through these training programs geared
towards dimate change professonals, the
governmatt of Korea provides information on
climae change response and professional
training to lay a foundation for fostering

professonds tha would contribute to
sugtainable growth. Such climae change
responsss include energy-saving and eficient
usage, new & renewable energy devdopment
and dissemindion, and GHG reduction
technology. Korea has set fostering professionds
in national GHG reduction and establishing
low-energy consumption socigty as its
educationd misson. Accordingly, Korea strives
to build nation-wide literacy on energy-saving
and climae change through enegy spedfic
consumer  educdion.

Professional education programs are largely
dasdfied into three training programs. energy
menggemeat expertise, enagy expertise, and
dimate change expertise. Training for energy
manggemat expertise aims to foster energy
personnel in industries and rase energy-relaed
technical professonals. Training for energy
expetise includes education for local energy
public officias, internships at energy-saving
policy research schools, and education for public
gpace gaff. Training for climate change
expertise indudes education for GHG reduction
paformance verificaion specidists, climate
change executive professonal courses, GHG
reduction implementation strategies, and energy
menggemeat sysems expertise training
programs.

<Tabde 81> Application record of climate change ecialized graduate school

2009
Type Budget Number of
| N New 1460
Cllmagﬂr ai?;gesdsﬁ)flld i2ed I ontinuous 750
Total 2210

project

(Unit: KRW Million)

2010 2011
Number of Number of
Budget project Budget project
45 3
2,210 13 1,760 10
2,210 3 2,210 13

Source: Karea Environment Corporaion, Mingry of Knowledge & Econony
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As such, through the operation of diverse
but specialized educaion curricula that reflects
national policy, aurret international and
domestic issues, and the professional skills
required, Korea is ma&king an dfort to foster
green growth professionals that will build the
national capadty for climate change response.

2. Publicity and public anareness
A. Publicity building through media

1) Television and advertising

The medids interest in energy and climae
change is ever incressing as high oil prices and
extreme weather events receive global attention.
For this reason, the government and related
companies have been raising public awareness
via media such as TV, radio, nevspgoer and
interng to foster climate change avareness
amongst the generd public.

Advancement in IT technology is rapidly
changing people’s lifestyles, diversfying the
mediums that can be used for climate change
publidty. As such, the government and public
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il [ Af e AfRtupat

26°C o
2N @
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Saurce Korea Energy Managemert Corporai on

ingtitutions are proadively utilizng day to day
interactive mobile media such as free application
programs for smat phones. Moreover, the
government selected credible media to conduct
spedal broadcasts, campaign advertisement, and
promational events that will raise public
awvareness regarding climae change response
and GHG reduction programs.

2) Operation of publicity center and distribution
of publicity materials

The green energy experience center was
founded in 2000 for youth and children to
encourage green living prectices through direct
experience with energy-saving, efficient use of
energy and eco-friendly new & renewable
energy. From 2005 to 2008, the energy-saving
nobile exhibition was set up in local events and
fedtivals to distribute publicity maerials on
energy-saving. Since 2010, the government of
Korea green growth publicity events in cities,
rural aress, and idand didtricts, spreading the
vison of green growth to every come of the
ocountry. The government sectors ae dso
operating mobile green growth experience

[Figure 8-1] Publicity poster and 3D video clip regarding saving erergy to counteract climate change
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[Figure 8-2] Carbon tree calculator webste & application

centers that will publidze the background,
necessity, and vison of green growth to the
general public.

Meanwhile, the government of Korea
produces and digtributes various types of
energy-saving publidty materids to encourage
energy-saving pradice in daily life.

Particularly, there are pogters that inform
tips on energy-saving such as setting the
appropricte room temperature during summer
and winter time when there is an elevation in
energy consumption. As well as ledles that
detail green practices that can be utilized in
everyday life (Figure 8-1).

B. Awareness through civic education

1) Cyber education program

For the new generation that is accustomed
to online activities, the government of Korea is
intensfying online environmentd education
through rdated government ministry websites.
The government of Korea hes opened a
homepage for elementary and middle school
sudents, providing them with grade gppropriate
environmental education programs.

In particular, the general publics interest in
dimate change and its connection to their
carbon footprint have increassd ove the pest
few years. This has led to the development of
an online program entitled Carbon Tree
Calaulator (http://carbon.forest.gokr/
tree_carbon_calculaor/) and Carbon Footprint
Caladlator in 2006. The Carbon Tree Calculator
calaulaes the relaion between carbon enissons
from daily energy consumption and the number
of trees needed to absorb the emitted carbon.
This program was devdoped to raise public
avareness on the importance of carbon sinks
such as forests. The program was recently
devedoped into a smart phone goplication in
Korean and English for iPhone and Android
users.

2) Expanding public education and fostering green
leaders

The government of Korea operaes diverse
but specidized educaion curriculg which reflect
naional palicy, current internaional and
domestic issues, and professond skills - to
foster green growth professonds. In patiaula,
information on municipal energy projeds,
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gystematic educdion on climae change
reponse, and education on energy-saving and
efficient use of energy are provided to municipd
officials in charge of energy s0 these offidals
will acquire the management skills necessary to
make them local energy experts.

Until recently, energy-saving and
environment educdion has been targeted
towards relevant personnel. However, dter the
government presented the naiond vison of Low
Carbon, Green Growth in 2008, the recipients
of climeae change response and green growth
education expanded to the general public.

Moreover, to train dvic leaders tha will
play key roles in green groamh, the government
of Korea has fostered 20,000 Green Leaders and
opaded a nobile dimate school. These
programs provide grade-gppropriate education
that is divided into dementary, intermediae, and
advanced levels. Intensive courses are provided
for the intermediate and advanced level students
to fogter them as professional climate change
instructors.

C. Raising public awareness through
events

1) Climate change events

To cdebrae the first anniversay of the
implementation of the Kyoto Pratocd in
February 2006, the dimate change-rdated
indugtries hdd events during Climate Change
Week to raise nation-wide awareness. The
events, such as forums with industry CEOs,
corporae response case study workshops,
technology development strategy symposiums,
and on-ste expeiences, were held throughout
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the week. The government of Korea is dso
oollaboraing with the media to encourage public
paticipaion and raise public awareness.

dnce 1995, private environmental
organizations have begun observing April 22nd
& Earth Day and have held an annual
commemoraive ceremony. The privae
organizations have conduded vaious locdized
events such as car-free dreds and a grand
mer ch on bicycle

Also, Korea has designated June 5 as a
legal anniversary of Environmatt Day. On this
day, various environmental conservation events
ae held throughout the country, including a
government commemoration. Government
offidals, environment NGOs, and rdated
corporate bodies take part in commemoraing
this day. Locd governments dso hold seminars,
campaigns, and culturd events to celebrate the
occasi on.

In addition, the government of Korea
designated August 22nd as Korean Energy Day
in order to nationally reduce electricity
consumption. This date recognizes the largest
sngleday of dedricity use, back in 2003. Since
2004, national lightsout and culturd events
have teken place for the energy-saving
movement. Korean Energy Day is an event that
uses cultural approaches to engage people in the
energy-saving issue and this event has become
the first occesion when the whole nation goes
lightsout at the same time After the lights-out
evert, all people turn on their lights again using
dedricity generated from solar power and
human motion. This event raisad awareness
regarding new & renewable energy and
distributed electricity supply.



Korea's Third National Communication

under the United Nations Framework Convention on Climate Change

The 8th Korean Energy Day event took
place in 16 regions (including Seoul) in 2011.
On the day, dl ar oconditioners and lights were
turned off, saving 400,000kW of eledridty in
one day. At 9 o’clock at night, the whole nation
turned on the lights again. About 400,000
individuals, several organizaions, and
corpordions participated in this event. During
the event in Seoul Plaza, many participaory
programs such & a credive singing contest
rdated to energy, human power experience
events, and exhibitions and trial booths
concerning new & renewable energy and
energy-saving took place and grabbed people’s
attention and interest.

Since 2008, to publicize the important role
of forests as carbon sinks and raise naionwide
public avareness on global warming, the week
of Arbor Day was designaed as Climae
Change and Forest Wesk and rdated events
have been hdd throughout the week. In 2010,
the government of Korea hosted the 23rd
International Union of Forest Research
Organizations (IUFRO) where three thousand
delegates from 93 different countries
participated. Through this event, the government
of Korea had the privilege of spreading its Low
Carbon, Green Growth paradigm internationally
by adively patidpaing in such intemaional
discussions on forestry. Using this event as a
sepping stone for advancement, Korea hopes to
be a leading country in forest science.

2) Related contests

Korea is committed to spreading practices
that would dleviate dimate change through
various cultural avenues such as unique

exhibitions and contests. Events such as singing
oontests for elementary students, production of
energy-conservadion K-pop songs, a green life
K-pop oontest, public essay contest on
energy-saving and transport, and other various
types of campaigns were hdd to gimulae
public participation from dl different
backgrounds and levels.

Snce 2007, the best urban forests with
excellent ecologicd health and socio-cultural
feaures have been avarded the Urban Green
City Best Pradice Award, which encourages the
expansgon of urban forests that areinaressing in
populearity and public accessihility.

3. NGO activity and private-public
cooperation

NGO oooperation and public-private
patnership are essential for the government to
implement practical and effective dimate change
response policies. The Korean dvil society
recognizes dimate change and energy issues as
a centrd task for sustainable devdopment in
Korea and has extended climae change
mitigation adivities by creating a voluntary
dtizen ngwork and dso proposing palicies and
encouraging dtizen action through the network.
In addition, Local Agenda 21 - a new
public-private partnership model for local
sugtainable development governance - shaes
local sustainability and climate change issues
with various members of the community, fosters
policy responsibility in municipal governments,
and encourages the daily prectice of green living
through the Green Stat Network.
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A. NGO activity

Korean NGOs are playing an important role
in raisng public awareness on the impact of
climae change and on the importance of
adively responding to it. In 2000, NGOs
launched Korea NGO's Energy Network
(KNEN) to expand the campaign for voluntary
energy-saving and to develop a sustainable
energy System.

KNEN oonsigs of 270 NGOs tha represent
various organizations in fields such as the
environment, consumer protection, women's
rights, and youth. These organizaions come
together to form an energy nework that
produces synergic projects such as the energy
-saving in one million households campaign,
green energy movement in apartments,
municipal energy ordinance amendment
campaign, energy/climate change education, and
energy over-consumption survey. In particular,
the Energy-saving in One Million Households
Campaign has receved a favorable response
from the public because the campaign gave
them an incentive to conserve energy by
rewarding the volunteer patidpant households
for ther energy-saving efforts. The centrd and
munidpd governments institutionalized these
types of campaigns with incentives throughout
the country. Some othe examples of incentives
include Carbon Point Sysem and Eco Mileage

KNEN dso has been concentraing its
efforts into holding practical campaigns such as
the campaign for public transport usage,
campaign for bicycle and non-motor transport,
and sawe energy through unplugging canpaign.
KNEN is expanding the energy consarvation
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campaign to become a mass public movement
through events such as the nationwide
simultaneous lights-out event, unplugged
ooncert, and other events that publidze
recediond ectivities that do not require
dedridty. By hading vaious naionwide
aultural events as mentioned above KNEN had
been providing avenues for the general public to
learn about energy issues in informal but
interesting ways.

As a privae non-profit inditute, Inditute
for Climate Change Action is pursuing to
explore policies and measures on dimate change
by sharing the relevant information with the
genga public. This indtitute is engaged in
vaious ectivities such as conduding research on
dimate change policy regarding mitigation and
adaptation, publishing books, releasing
periodical newdeters, providing lectures and
disaussion for the public, and on dimate change.
The inditute continues to organize 2030 Energy
Alter natives Forum for effedivey establishing
and implementing policies for addressing
dimate change. The indtitute is also organizing
a monthly forum of climae change traning
oourse for realizable low-energy house, water
way expedition camp. And the books regarding
dimate change are published such as Cultural
Higory of Climate (2010) and From
Copenhagen to Cancun (2010). The indtitute is
meking an effort to taking pradicd measures by
hogting the public seminars and debates on
carbon tax, heavy rains, meteorological disasters,
ec.
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B. Local Agenda 21 and Green Start
Network

1) Locd Agenda 21

NGO-government patnership is essmtial to
achieve efficient climae change polides. Since
1997, the preparation handbook for Local
Agenda 21 was created for sugtaineble
development of locd areas. The handbook was
used to spread Local Agenda 21 for
public-private partnership. As a result of this
effort, 222 out of 246 local governments have
implemented Local Agenda 21 and 93 local
governments have ingtalled private executive
offices to incorporate public-private patnership
for local sustanable devdopment.

Local Agenda 21 is a local governance that
various organizations (such as the locd
governmantt, parliament, and avil society) come
together to take part in. Local Agenda 21's main
challenge is climae change and energy issues.
As such, padlides for GHG reduction, climae
change response, local enagy supply planning,
new & renewable energy extension, sustainable
consumption and production, public
transportetion utilization, and bicycle-use
extenson are implemented by local governments
under the support of the centrd government.
Many education and training programs are
planned and opeated to extend public interest

and participation. Related policies are monitored
for their implementaion progress.

In particular, the Local Sustanability
Alliance of Korea - Korea's nework for Local
Agenda 21 - aeated the network for climee
change response within itself to map out an
agenda for energy, consumption, and transport
and also to promote projects. Also an annud
nationwide convention is held to award excellent
sugtainable development projects and to extend
community interest and participation.

2) Green Start Network

The Green Start Network was launched in
2008 with the god of reducing the GHG
emission in the non-industry sector through
dtizen participation and action. The Green Start
Network operates a climate change school and
fogters local green leaders for the reduction of
local GHG emission and establishment of a
green lifestyle culture. Moreover, the Green
Sart Nework fosters dimate change literacy in
genera public through the operaion of Climate
Change Week and the operation of public
rewards for green life idess.

Rublic ingtitutions such as local government
and organizaions such a Local Agenda 21
paticipae in the Green Sart Network and 226
local neworks are playing active roles.
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