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Development and Climate Change Issues in the Post-2012

Framework: The Northeast Asian Context

Sh. Enkhbayar
Associate Senior Research Fellow, Research Division, ERINA

1. Introduction

Global concerns and actions to address climate
change have already gone beyond the climate change
issues alone and they have become a comprehensive and
strategic subject of development. It was realized in the
Cancun Agreements that "...addressing climate change
requires a paradigm shift towards building a low-carbon
society that offers substantial opportunities and ensures
continued high growth and sustainable development,
based on innovative technologies and more substantial
production, consumption and lifestyles ..." (p.2). Therefore,
developed countries are required to develop low-carbon
development strategies or plans, and the developing
countries shall take nationally appropriate mitigation
actions in the context of sustainable development. The
developing countries are also encouraged to develop low-
carbon development strategies in the context of sustainable
development (CP.16).

Keeping the global mean temperature raise below
2T above pre industrial levels will require the peaking
of global and national greenhouse gas (GHG) emissions
as soon as possible and declining towards zero emissions
in the second half of this century (ITASA, 2010/2011).
Christiana Figueres, Executive Secretary of the UNFCCC
in her statement at COP 16 in Cancun, Mexico, pointed out
that "...we are quickly running out of time to safeguard our
Sfuture" and the wake-up calls are the wildfires that gripped
Russia and this year's hottest summers to date in Japan
and China (Figueres, 2010). Moreover, scientists forecast
that climate variability and change is expected to proceed
in the coming decades irrespective of efforts to mitigate
GHG emissions. Therefore, adaptation actions that reduce
vulnerability to risks associated with climate change are
taking increasing attention of the international community.

The Secretary-General of the United Nations
established the High-level Advisory Group on Climate
Change Financing in February 2010 to work around the
goal of mobilizing $100 billion a year by 2020 as long-
term financing to assist developing countries to meet their
mitigation and adaptation needs. This goal was originally
included in the Copenhagen Accord at COP 15 last year and
formally was recognized in the Cancun Agreement at COP
16. Meeting this goal is challenging, but feasible, claims the
Advisory Group (AGCCEF, 2010).

Based on the above background, this paper discusses
some issues (energy, transportation, food security and
international trade) of development and climate change that

are envisaged in the post-2012 climate change framework
in the context of the Northeast Asian region.

2. Climate Change and Energy

Policies and actions aimed at significant reductions
in GHG emissions by 2020 and beyond would entail
drastic changes in the supply and use of energy. Globally,
the energy system — supply, transformation, delivery and
use — is the dominant contributor for climate change,
representing around 60% of total current GHG emissions.
At the same time, approximately 3 billion people worldwide
rely on traditional biomass for cooking, heating, and about
1.5 billion have no access to electricity. The International
Energy Agency (IEA) predicts the world energy demand to
grow by more than 50% in the next 25 years. Accordingly,
the world community faces dual challenge of the world's
energy needs for development while contributing to GHG
emissions reduction.

The United Nations Secretary-General's Advisory
Group on Energy and Climate Change (AGECC)' calls
on the United Nations system and its members to commit
themselves to two new complimentary global goals:

- Ensure universal access to modern’ energy services

by 2030;

- Reduce global energy intensity’ by 40% by 2030

(AGECC, 2010).

At a side event held during the recent United
Nations Climate Change Conference in Cancun, a
representative from private sector, who works in a clean
energy field, asserted that the presently available clean
energy technologies are already cost-competitive with
new investments in fossil-fuel based power plants if
the governments would remove their massive subsidies
provided to fossil fuel based energy generation.

Kyoto Parties with binding targets witnessed
a collective reduction of GHG emissions from fuel
combustion by 9.2% in 2008 compared to the base year
1990, while those of other countries increased by 76.1%
over the same period. Japan's GHG emission from fuel
combustion accounted for 1,151.1 million tonnes of CO,
in 2008 that has increased by 8.2% from its 1990 level,
whereas Japan has a binding target of 6% reduction of its
economy-wide GHG emissions during the period 2008-
2012. Russia's GHG emission from fuel combustion was
26.8% lower in 2008 compared to its 1990 level accounting
for 1,193.8 million tonnes of CO,. Thus, as collectively, the
GHG emission from fuel combustion of Annex I countries

! Established in 2009 by Ban Ki-moon, Secretary- General of the United Nations and chaired by Kandeh Yumkella, Director-General of the United

Nations Industrial Development Organization (UNIDO).

* Modern sources of energy include fuels such as natural gas, liquid petroleum gas (LPG), diesel and biofuels such as biodiesel and bioethanol

(AGECC, 2010).

? Energy intensity is measured by the quantity of energy per unit of economic activity or output.



in Northeast Asia was 15.4% lower in 2008 compared to its
1990 level (Table 1).

At the same time, the combined GHG emission from
fuel combustion of other four countries in Northeast Asia,
China, ROK, DPRK and Mongolia, who are Parties to the
Kyoto Protocol, but do not have binding targets for their
emission reductions, witnessed 176.2% raise in 2008 over
the 1990 level. Such increases were associated with massive
rises of the emissions of China and ROK during the period.
China's GHG emission from fuel combustion almost tripled
and those of ROK more than doubled during the period
1990-2008 accounting respectively for 6,508.2 and 501.3
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million tonnes of CO, in 2008. However, those emissions
of DPRK and Mongolia were respectively 39.2% and 9.9%
lower in 2008 from their 1990 levels (Table 1).

In terms of sectoral structure, electricity and heat
production sector accounted for the largest share —
almost half of the region's total CO, emissions from fuel
combustion in 2008 — a similar pattern to the global
structure. Transport was the second largest emitting
sector globally followed by manufacturing industries
and constriction. However, the second largest emitting
sector in Northeast Asia was manufacturing industries
and construction accounting for 28% of total followed by

Table 1 CO, Emissions from Fuel Combustion by Sector in 2008
(sectoral approach, million tonnes of CO,)

Total Electricity Other Manufacturing Other
% change and heat energy industries and Transport
2008 . . : . sectors
90-08 production industries construction

Japan 1,151.1 8.2% 472.2 41.2 247.5 226.2 164.1
Russia 1,593.8 —26.8% 873.9 74.1 229.5 2433 173.0

Total of

Annex 1 2,744.9 —15.4% 1,346.1 115.3 477.0 469.5 337.1
Countries

in NEA
ROK 501.3 118.6% 229.6 32.9 95.9 84.2 58.6
China* 6,508.2 194.3% 3,108.1 268.6 2,167.9 452.6 511.0
Mongolia 11.4 -9.9% 7.1 - 1.5 1.6 1.2
DPRK 69.4 —39.2% 11.2 - 43.6 1.2 133

Total of

Non-

Annex I 7,090.3 176.2% 3,356.0 301.5 2,308.9 539.6 584.1
Countries

in NEA
NEA, total 9,835.2 69.3% 4,702.1 416.8 2,785.9 1,009.1 921.2
World 29,381.4 40.1% 11,987.9 1,491.9 5,943.6 6,604.7 3,3534

Note: *Excludes Hong Kong;
Source data: IEA, 2010.

Figure 1 Sectoral Structure of NEA Total CO,
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transport, which accounted for 10% of the region's total
CO, emissions from fuel combustion in 2008. Therefore, in
addition to energy industries, manufacturing industries and
construction sectors could be another potential target sector
for GHG emission reductions in the region (Figures 1 & 2).

Energy efficiency improvements have a big potential
for GHG emission reduction in manufacturing industries
and construction sectors. Studies suggest that many
efficiency improvements are priced at 1-3 cents per kWh
— about one-fifth the cost of electricity generated from
new coal and natural gas-fired plants. Efficiency is not only
cheaper than all other options, it also increases personnel
income by reducing energy bills and freed money can be
spent elsewhere that encourage employment. Japan's Top
Runner Program has helped Japan boost the efficiency of
refrigerators by 55%, air conditioners by almost 68% and
computers by 99%. Japan's steel industry now uses a third
less energy that it did 30 years ago. Converting China's
cement industry to the most efficient dry kiln technologies,
as used in Japan, could cut global energy use in the cement
sector by 40% (International Rivers, 2009). According to
the World Business Council for Sustainable Development
(2010), buildings today account for 40% of the world's
energy use and a path is available to achieve energy savings
in buildings that would equal to the total energy consumed
in today's transportation.

The countries in Northeast Asia vary in terms of

energy intensity of their economies. Japan is the most
energy efficient economy not only in the region, but also
in the world. Japan's energy intensity continued to be the
lowest in the region ranging at 0.1 kg of oil equivalent per
unit of GDP measured at 2000 US$ (kgoe/2000$) during the
period 1990-2008. Energy intensity of ROK did not change
much during the period and stayed at around the global
average of 0.30 kgoe/2000$. However, energy intensities of
all other economies in the region are still far higher than the
global average despite their overall improving trends during
the past two decades. For example, China's energy intensity
fell to 0.81 kgoe/2000$ in 2008 from 1.94 kgoe/2000$ in
1990. However, it was still 2.7 times higher than the world
average. Energy intensities of the other economies, DPRK,
Mongolia and Russia, were even twofold higher than those
of China and ranged around 1.60 kgoe/2000$ in 2008. It
might be attributable to the climatic conditions of these
countries that need more energy for heating, particularly in
Russia and Mongolia, compared to other countries in the
region. Nevertheless, this situation signifies that there is a
considerable room for improvement of energy efficiencies
in these economies and thereby substantially reduce carbon
emissions (Figure 3).

The countries in the region are making certain efforts
towards curbing and reducing GHG emissions. The share of
clean energy in China's energy mix keeps progressing and
China is leading the global development of wind energy

Figure 3 Energy Intensity Trends by Country
kg of oil equivalent per GDP (constant 2000 $)
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with a 20 million kW annual installed capacity. Moreover,
China is among the global leaders of development and
utilization of solar and renewable energy. However,
"China confronts the problem of optimizing its energy use
structure, and in particular managing its shift away from
low-efficiency, highly polluting sources (Zhou, 2010, p.31).
Mongolia aims to increase share of renewable energy in its
energy generation to 20-25% by 2020 from the current 4%
(MNETM, 2010).

3. Climate Change and Transportation

Climate change presents a significant challenge for
transportation, for both freight and passenger transport.
Transport sector is the second largest GHG emitter
globally and the third largest in the Northeast Asian region
(Table 1). Demand for transport sector continues to grow
in line with economic, trade and population growths;
thus, transportation emission is projected to continue
to rise even in scenarios with global GHG emissions
limitation. Transport is still heavily relies on high carbon
intensive fossil fuels. Moreover, transport is one of the
most vulnerable sectors to adverse impacts of climate
change. Recent air and road traffic destructions in most
of the Europe and the Northeastern coast of the U.S.
caused by unusual heavy snow and extreme cold are the
fresh examples. Therefore, along with mitigation actions,
adequate adaptation measures need to be developed in
transport sector. Accordingly, transport is another key
sector placed at the centre of the climate change debate.

The World Conference on Transport Research Society
(WCTRS) that has representatives of 67 countries calls for
an urgent need to involve transport as a major sector in the
post-2012 climate change negotiation. Studies suggest that
emissions from vehicles by combustion of fuels account for
roughly 85% of total CO, emissions in transport sector and
the remaining 15% come from the production and refining
of oil and delivery of fuels (IPIECA, 2004). According to
the IEA, car ownership in China, India and other Asian
developing countries is expected to increase 18 times
by 2050 from the current level. Also, with over 80% of
international merchandise trade is carried by sea and the
projected growth in international trade, GHG emissions
from shipping would continue to increase, unless effective
regulatory, technical and operational measures be agreed
and implemented immediately (UNECE, 2010).

WCTRS advocates "Sharp Reduction" of per capita
CO, emissions in developed countries and "Leap-Frog" in
developing countries to avoid business as usual path and
shift to low-carbon transport. This conceptual framework to
move towards low-carbon transport has three components:
Avoid (reduce transport demand that avoids unnecessary
journeys and reducing the lengths of trips), Shift (reduce
emissions per unit transported via shifting transport demand
to low-carbon modes) and Improve (reduce emissions per
kilometer or improving the carbon intensity of all modes
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of transport), so called the ASI (avoid, shift, and improve)
approach. Each strategy would entail technological,
regulatory, informational and economic instruments to
enhance low carbon transport (WCTRS, 2010).

The Global Environment Facility (CEF), a multilateral
agency acting as the operating entity of the financial
mechanism of the UNFCCC, in its next funding period of
GEF-5 (2010-2014) and beyond makes the ASI approach
as the conceptual basis for future GEF transport operations.
The Multinational Development Banks (MDBs) are also
increasingly re-orienting their lending in the transport sector
towards sustainable transport. Scientific and Technical
Advisory Panel, administered by UNEP, suggests to define
the sustainable low-carbon transport as follow: "Sustainable
low-carbon transport provides economically viable
infrastructure and operation that offers safe and secure
access for both persons and goods whilst reducing short
and long term negative impacts on the local and global
environments" (p.13). Along with country level supports,
GEF considers that a regional approach can be effective
in some cases (GEF-STAP, 2010). However, a global and
bilateral financial mechanism to support transition towards
low-carbon transport is considered yet weak. Among
the 2,645* registered CDM projects up to date only four
projects were in transport sector. Japan participated in one’
of these projects by providing a partial financing from JBIC
and a Japanese private entity (Japan Carbon Finance Ltd.)
is the CER (Certified Emission Reduction) buyer of this
project.

Innovative initiatives and actions towards promoting
low-carbon transport are kicking off in Northeast Asia as
well. For example, China's Innovation Center for Energy
and Transportation (iCET) is promoting research, policies
and government institutions that can make low carbon fuels
a reality in the country, and set al0% reduction target in
China's transport fuel carbon intensity (including electricity)
by 2030 (iCET, 2010). China has developed a number of
technical standards and detailed rules for transportation in
recent years that are mostly related to road transportation.
These include, for example, the Administrative Measures
for Testing and Supervision of Fuel Consumption of
Road Transportation Vehicles, Code for Inspection of
Fuel Consumption Parameters and Configuration of Road
Transportation Vehicles etc (NDRC, 2010).

At the regional level, cooperation in transport sector
has to consider climate change issues rigorously and
support transitions towards low-carbon transport systems in
Northeast Asia. The ASI approach, as described earlier, can
be a guiding principle for such move.

4. Climate Change and Food Security

At the UN Climate Change Conference in
Copenhagen, more than 60 of the world's most prominent
agricultural scientists and leaders, including two from
the Northeast Asia’, called on negotiators to recognize

* As of 21 December 2010.

> CDM project name: Installation of Low Green House Gases (GHG) emitting rolling stock cars in metro system. The project host country is India.
% Namely, Masaru Iwanaga, Director General, National Institute of Crop Science, Japan, who is Former Director General of the International

Maize and Wheat Improvement Center (CIMMYT), and Ren Wang, Director, Consultative Group on International Agricultural Research (CGIAR),

who is Former Vice President of the Chinese Academy of Agricultural Sciences (CAAS).
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and address the specific threat that climate change poses
to the world food security. The call underlined that the
historically unprecedented adverse impacts of climate
change on agriculture, and thus on food production, place
at risk all other mitigation and adaptation efforts, whereas
our agricultural systems are still largely unprepared to face
it (Global Crop Diversity Trust, 2009). "Global climate
change projections have a solid scientific basis and there is
growing certainty that extreme weather events are going to
increase in frequency and intensity" (FAQ, 2008, p.12).

Despite the declining growth rate of population, the
world population is expected to reach 9 billion by 2050 (UN,
2009) — up by about 35% from the current level of 6.7
billion. Food consumption pattern indicates that agricultural
production will need to increase by at least 70% to meet
demand at that time. However, most studies indicate that
climate change is likely to reduce agricultural productivity
and production stability. The IPCC” Fourth Assessment
Report identified agriculture, forestry and fisheries as one
of the five sectors that is most likely to be affected by
climate change. Therefore, it has become crucial to develop
"climate-smart" agriculture for achieving future food
security and climate change goals. The "climate-smart"
agriculture is defined as the agriculture that sustainably
increases productivity, resilience (adaptation), reduces or
removes GHGs (mitigation), and enhances achievement of
national food security and development goals (FAO, 2010).

A report compiled by the Food and Agriculture
Organization of the United Nations (FAO, 2010) suggests
achieving greater consistency between agriculture, food
security and climate change policies at national, regional
and international levels. Despite existing effective climate-
smart practices that are applicable in agricultural systems
of developing countries, the current and projected financing
are substantially inefficient to meet the dual challenges of
food security and climate change. Therefore, among-others,
the financing mechanisms under the UNFCCC will need to
take sector-specific considerations in channeling fast-track
financing to agriculture.

The Northeast Asian region is also facing the food
security and climate change challenges as the increasing
concentration of carbon dioxide emissions is likely to
harm the region's agriculture as well. A doubling of carbon
dioxide levels could decrease rice yields in central and
southern Japan, even in irrigated lowlands, by up to 40%
(Nakagawa et al, 2003). The drought in Russia resulted
in wheat yield reductions by 40% in 2010. In the past 50
years, precipitation in North China and most regions of
Northeast China decreased by 10% to 30% (Zheng, 2010)
that would adversely impact the agricultural production
in the region. Live weight of Mongolian sheep is likely
to decrease in most areas of the country due to warmer
and dryer summers that would result in reduced meat
productivity (MNETM, 2010). According to the Hunger
and Climate Vulnerability Index, a work-in-progress index
developed by the World Food Program's Office for Climate
Change and Disaster Risk Reduction and the Met Office
Hadley Centre (2010), China and Mongolia are highly

vulnerable to hunger and climate change. Therefore, food
security and climate change issues require due attention
of not only the national, but also regional proactive
policies and actions within the post-2012 climate change
cooperative framework in Northeast Asia.

5. Climate Change and International Trade

Trade liberalization and climate change issues are
currently handled under separate international treaties
negotiated at the multilateral level. Trade regime is a
relatively mature one that started in 1947 with the General
Agreement on Tariffs and Trade (GATT) and regulated
within the mandate of the World Trade Organization
(WTO). The climate regime is a more recent regime and has
been developed since 1992 within the UNFCCC framework.
However, the governments are facing more pressure at the
national and international levels to use all tools, including
trade policies, to mitigate climate change. Therefore,
countries need to increasingly pursue trade policies that
favor environmentally friendly goods and products, while
abiding by their commitments under the WTO agreements.
In fact, trade issues became to play an increasing role in
climate change negotiations since the UNFCCC COP 15 in
Copenhagen. A special provision on international trade has
been also included in the Cancun Agreements that states:
"...the measures taken to combat climate change, including
unilateral ones, should not constitute a means of arbitrary
or unjustifiable discrimination or a disguised restriction on
international trade" (CP.16, 2010, p.14).

The concepts of "eco-labeling" and "carbon footprint"
are expected to increasingly being used as new regulations
to favor low carbon goods and services. While these
measures encourage development of climate friendly goods
and services, there is an increasing concern that they may
result in protectionism and negatively impact international
trade; in particular, imposing extra burden on developing
countries’ exports and could conflict with the WTO's
Technical Barriers to Trade (TBT) labeling rules.

Moreover, some domestic policies on climate
change, such as imposition of a carbon tax or cap and
trade mechanisms on imported goods and services being
proposed by the U.S. and the EU directly affects trade
and have a high potential to conflict with the WTO rules
of non-discrimination among nations (MFN) and non-
discrimination between imported and domestic goods
(NDT). Also, financial mechanisms, price and investment
support measures to support specific activities, such as
increased use of renewable energy, development of new
technologies on energy and energy efficient goods etc.
will affect costs and prices of these goods and services;
thereby can conflict with the WTO rules on subsidies and
investment incentives (Keane et al, 2010).

Furthermore, both the UNFCCC and the WTO
have provisions for differential treatment to developing
countries. This principal is preserved in the Kyoto Protocol
and the developing countries do not have legally binding
commitments for GHG emissions reduction. Therefore, the
intention of some industrialized countries, such as Japan

" Intergovernmental Panel on Climate Change



and Russia®, to move away from the Kyoto Protocol can
be regarded as disobeying not only the principles of the
UNFCCC, but also those of the WTO.

International trade plays a key role for the economies
in Northeast Asia and all nations are the members of
the UNFCCC and the WTO, except Russia and DPRK.
Therefore, it might be desirable for the countries in
Northeast Asia to extensively engage in constructive
dialogues and joint researches to better understand the
linkages between climate change and trade issues and
implications of further international climate change and
trade regimes for the regional economies.

6. Concluding remarks

The issues of climate change and development are
becoming more interlinked and harmonized than ever.
Both the developed and developing countries need to
pursue comprehensive policies towards moving to low-
carbon economies to prevent and mitigate catastrophic
consequences of the changing climate. The countries in
Northeast Asia are making various efforts towards this
end, but there is still a lot room for tackling the issues not
only at the national, but also at the regional level. Energy,
transportation, food security and international trade issues
could be potential areas of effective cooperation within
the post-2012 climate change framework in the Northeast
Asian region.

Along with shifting to more sustainable and
clean energy sources, a considerable potential exists
for improving energy efficiencies of the economies in
Northeast Asia, and thereby reducing carbon emissions.
In addition to energy industries, manufacturing industries
and construction sectors represent another target sectors for
GHG emission reduction potentials in the region. Regional
cooperation in transport sector needs to consider climate
change issues rigorously at their agenda and promote
transitions towards low-carbon transport systems in the
region. The ASI approach can be a guiding principle for
such joint move. Furthermore, food security issues require
to be addressed in the context of climate change not only
at the national, but also at the regional level. Lastly, but
not least, it is desirable for the countries in Northeast Asia
to engage in constructive dialogues and joint researches
in order to better understand the linkages between climate
change and trade issues and implications of further
international regimes for the regional economies.

[Original English version as written by author]
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Mongolia's Approaches to Address the Climate Change
Challenges in post-2012 period

D. Dagvadorj

Ph.D, Special Envoy for Climate Change of Mongolia

Background

The climate change is a global issue and so are the
solutions to adapt to the change or mitigate the root causes
that brought about this climate change phenomenon.
Approaches and effects differ from country to country
depending its specific circumstances. In this connection,
each country, including Mongolia, has signed international
agreements to address the issue as part of the global
community. Failure to respond adequately, individually and
collectively, will hamper efforts to reduce poverty, hunger
and diseases and improve the access to basic services in any
particular country.

Mongolia has joined the rest of the world in addressing
the challenges of global climate change affecting its people
and economy by affirming, among others, the United
National Framework Convention on Climate Change
(UNFCCC) in 1993 and its Kyoto Protocol in 1999.
The Government of Mongolia has taken considerable
steps toward the implementation of the UNFCCC, by
accomplishing the required commitments such as the
Initial and Second National Communications (INC/SNC),
Technology Needs Assessment (TNA) and the National
Action Plan on Climate Change (NAPCC) to address
climate change and other legal commitments.

The global climate change and its impact in
Mongolia is inextricably linked to the broader sustainable
development agenda of the country. Climate change is
already a real fact in Mongolia. Because of its specific
geographical and climatic conditions, Mongolia is likely
to be more heavily influenced by global climate change.
The impact of climate change on the ecological systems
and the natural resources would have a direct and dramatic
affect on almost all sectors of the national economy
and all spheres of social life. Climate change response
measures will help to address the inevitable need to adapt
to climate change and to mitigate greenhouse gas (GHG)
emissions, in order to meet the requirements of Mongolia's
sustainable development strategies. We must strengthen
our ability to adapt to a changing climate. Adaptation is
an essential investment in our common future, in making
our communities more resilient and in reducing our
vulnerability to climate change and its adverse impacts. It is
also an investment in the ecosystems that sustain us.

The Government of Mongolia pays close attention to
climate change issues and has been undertaking concerted
actions to address the challenges posed by climate
change, with a particular emphasis on both adaptation
and mitigation. On 27 August 2010 the Government of
Mongolia held its special meeting at Gashuunii Khooloi,
Bayandalai soum, Umnugobi province located in a Gobi
desert area 670 km from Ulaanbaatar, where the effects
of rapid land degradation and desertification are being
accelerated by climate change, and discussed climate

change challenges, including updated National Action
Programme on Climate Change. The Cabinet meeting
issued a Message from the Gobi Desert by the Government
of Mongolia on Climate Change, addressed to the world
community as well as to the citizens of the country.

With the aim of establishing and promoting sub-
regional cooperation on climate change and of contributing
to the efforts of the global community to deal with climate
change, Mongolia has launched an initiative to hold a
Northeast Asia Summit on Climate Change. Within this
initiative, a series of preparatory meetings, including a
Ministerial level one, were organized in 2009 in Mongolia.
Mongolia is confident that the global and sub-regional
dialogues and efforts will provide an excellent opportunity
for policy and decision makers to gain a common
understanding of the threats imposed by climate change and
to reach a political consensus.

National circumstances

Geography and Climate: Mongolia has a severe
continental climate due to the fact that it is landlocked and a
great distance from oceans, surrounded by high mountains
and has a high elevation of more than one and half km
above sea level. Consequently, the main characteristics of
the climate are its four distinctive seasons, high fluctuations
of temperature, low precipitation and clear climate
differences in latitudinal as well as in altitude zones. The
annual mean temperature is about —8C to 6°C and the
annual precipitation varies from less than 50 mm in the
Gobi desert to 400 mm in the northern mountainous area.
About 85 percent of the total precipitation falls from April
to September.

According to the land resource classification, about
73.9 percent of the territory of Mongolia is agricultural
land, 15.9 percent is state special use land, 9.2 percent is
forest resource land, 0.4 percent is land of water resources.
Agricultural land consists of pastureland, crop farmland,
hay mowing land and agricultural compounds. Pasture
degradation has been substantially extended due to over
exceeded livestock density and human carelessness as well
as climate change. Desertification has affected more than
70 percent of grassland of the country and a significant
proportion of surface and ground water, forest, soil and
pasture resources have been exploited causing serious risks.

Economy: In 1991, Mongolia began a rapid transition
from central planning to a free market-oriented economy.
Subsequently, the abrupt shift Mongolian economy
caused many difficulties, resulting in a sharp depression
and increasing poverty and unemployment in the first
half of the 1990s. At the same time, progress was made
in establishing the foundations of a market economy,
such as price and trade liberalization, privatization and
establishing of commercial banking system. In the last
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Figure 1. Average air temperature trend
(anomaly from the average for 1961-1990)
10} it

il Il \ H HH\HH\ 'll

Figure 3. The annual number of days with sand-dust
storms

few years, economic growth has been relatively buoyant
and the prospects are good for the medium term due to
increased revenue from mining, good prices of gold and
copper, improved fiscal deficit and a stable inflation rate.
Mongolia's GDP increased from 105 billion to 6,056 billion
Tugrugs' between 1990 and 2009 and GDP per capita grew
accordingly. However, the challenges which remain include
a widening income gap, with more than 35.2 percent
of the population living below the poverty line, rising
underemployment, environmental degradation, and rural
stagnation due to lack of access to basic services. Despite
many challenges, the Government of Mongolia launched
the Millennium Development Goals based Comprehensive
National Development Strategy (MDGs-based CNDS) in
2008, which aims to increase GDP per capita, significant
economic growth rate and improved economic structure of
Mongolia.

The country's coal, gold and copper reserves are
considered to be among the largest in the world. The mining
sector accounts for about 20 percent of Mongolia's GDP
and half the country's exports, and attracts the majority
of foreign investment. The government emphasizes
mining sector development as a stimulant of the country's
economy. Coal is the primary energy source in Mongolia
at present, comprising about 98 percent of total solid fuel
consumption. This rapid growth in the coal and mining
industry will lead to the significant increase GHG emissions
in the country. Mongolia has considerable renewable
energy resources with high potential including wind, solar
and hydropower energy. Along with intensified industrial
growth of livestock productivity, the mining sector and the
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Figure 2. Annual precipitation anomaly
from the mean 1961-1990

industry and energy sectors, consequences for pollution
of air, land and water, and land degradation have been
becoming real problems. Consequently, the effective
integration of economic, social and environmental policies
is required in order to ensure sustainable development.

Current Climate Change and Its Projections for 21*
Century

Current Climate Change: Observation records for
the period 1940 to 2008 show that the annual mean air
temperature of Mongolia has increased by 2.14 C (Figure
1) that much more higher than global average. In the
high mountain areas higher temperatures increase have
been observed than in the Gobi and the steppe regions.
Due to global warming, the frequency of extreme high
temperatures has increased. In terms of precipitation,
there is an increasing trend of winter precipitation and a
decreasing incidence of summer rainfall (Figure 2). As
precipitation intensity increases, the extent of the damage
it causes also increases. The number of days with dust
storms has been increasing significantly during the last
decades from 18 days to 57 days between 1960 and 2007
(Figure 3). Apparantly, climate dryness is intensified in
Mongolia in relation to the pattern of global climate change.
The atmospheric drought index in multi years confirms
intensified drought in the country.

Nomadic livestock fully dependent on nature and
weather conditions and the zud’ causes the death of
hundreds, thousand even millions animals and does
enormous damage to the economy of the country. The zud
index dramatically increased in the latter years due to the
intesified drought index from the 1990s and the colder
snowy winters in the 2000s.

Climate Change Projections: Results of the multi
model ensemble showed that air temperature will be
increased more significantly in the summer season in the
new Century. The results of the HadCM3 climate model of
the HADLEY center show that the annual precipitation will
generally increase. However, there will be small decline
in the summer season between 2011-2030 according to
A2 and A1B GHG emission scenarios. Precipitation in the
summer season will increase by less than 10 percent, which
is smaller than the rise in winter precipitation compared to

! National currency, 1,230 Tugrugs = 1US$ as of 23 December 2010
? Severe winter weather condition
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Table 6. 1. Results of HadCM3 model by HADLEY center

Period |Future GHG Temperature change, °C Precipitation change, %

Scenarios 2011-2030 2046-2065 2080-2099 2011-2030 2046-2065 2080-2099

Annual | A2 1.0 2.7 5.0 2 9 15
AlB 0.9 3 4.6 0 7 16
Bl 0.8 2.1 3.1 3 6 11

Winter | A2 0.7 2.3 42 14 19 55
AlB 0.2 2.5 3.8 0 23 41
Bl 0.2 1.6 3.0 7 14 32

Summer |A2 1.1 3.1 6.3 -2 4 7
AlB 1.4 3.6 5.6 —4 3 11
Bl 1.2 2.7 3.7 2 0 8

the normal climate. Due to climate change, it is anticipated
that winter is becoming milder and snowy, while summer is
becoming hotter and drier even though there will be a slight
increase of precipitation based on overall climate change
assessment. Results of the HadCM3 model are presented in
Table 6.1.

Impacts, Vulnerability and Risks

The impacts of climate change on the ecological
system and natural resources are already in place and
will dramatically affect almost all sectors of the national
economy, human and animal life and therefore, i.a.
all aspects of the life support system. Climate change
will directly influence achievement of the Millennium
Development Goals (MDG) in Mongolia. Mongolia's
fragile ecosystems, water resources, pastoral animal
husbandry and rainfed agriculture are extremely sensitive to
climate change. As such, Mongolia's traditional economic
sectors and its herders' nomadic way of life are highly
vulnerable to climate change.

A significant portion of the economic activity has
always been based on natural resources such as pasture,
animal husbandry, arable land and water resources. Today,
Mongolia faces not only the same problems as developing
countries caused by the global climate change, but it
also has specific concerns related to Mongolia's unique
geographical and climatic conditions. For instance, melting
of permafrost and glaciers area caused by global warming
will have very adverse effects on agricultural practices,
water resources and infrastructure development like bridge
and road constructions, buildings, etc.

In the last forty years, Mongolian ecosystems have
been notably altered as a result of climate change and
variability. These changes have affected the environment,
water supply, permafrost and glaciers and natural disasters,
and lead to desertification, financial, environmental and
human losses. However, global warming could bring
some benefits to countries that endure harsh weather like
Mongolia. These benefits might include, for example,
a milder climate and more pleasant temperatures which
will lead to a decreased need for energy consumption.
However, the benefits are outweighed by the drawbacks
for the country. As global temperatures rise, atmospheric
circulation patterns are likely to change with alterations
in the frequency and seasonality of precipitation. This

will cause a variety of secondary effects such as increased
extreme weather events, and potential effects upon the
biosphere, which will affect health, comfort, life style,
economic activity and the environment in negative ways.
Therefore, we need to reduce the adverse impacts of climate
change and adapt to these changes.

The effects of climate change are most predominantly
being seen by the pastoral animal husbandry sector in
Mongolia because of the more frequent occurrence of
drought and zud. The effects of climate change are evident
in the animals' inability to gain the necessary live-weight
during the grazing period because of the increase of the
number of extremely hot days, thereby causing a decline in
daily caloric intake.

Nowadays, more than 70 percent of the grassland
of the territory has been affected by decertification to a
certain extent. In particular, future temperature increases
during the growing season, the increase of potential
evapotranspiration, a precipitation decrease in most
areas or a lack of precipitation increase to cover raised
evapotranspiration needs, hot spells that cause crop stress,
intensified heavy rainfall, drop in the total number of
rainfall hours, early melting of snow cover, longer periods
of bare soil from snow cover until the onset of greening
and a growing number of dust storms are the major factors
leading to desertification.

Surface water inventories conducted in 2003 and 2007
confirmed that many rivers, streams, lakes and ponds dried
in the last years. Hydrological changes driving climate
change impact and anthropogenic influences are very
complex and reflect also the effects of melting glaciers and
permafrost.

Pasture observation data analysis confirms that pasture
biomass has dropped by approximately 20-30 percent and
plant species have been impoverished in the last 40 years.
According to biomass changes, the negative effect of high
temperature increase of more than 3°C cannot be balanced
even by 20 percent increased precipitation in the forest
steppe and the steppe. The pasture biomass would decrease
in almost all areas, especially in the forest steppe and the
steppe. In recent decades, some insects and rodents have
become more widespread due to significant climate change,
drought and extreme weather events. Pests increased in
crop lands leading to significant decrease in harvests.
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Table 1. Major Indicators of Total Greenhouse Gas Emissions

Characters and Sectors Annual GHG Emissions, Gg CO,-eq Average Annual Growth Rate, %
1990 2000 2006 1990-2000 | 2000-2006 | 1990-2006
Total Emissions (Emissions ), Gg CO,-eq 23,645 16,896 18,868 -3.3 1.9 -1.4
Energy, Gg CO,-eq 12,529 8,865 10,220 -34 24 -1.3
Industrial Processes, Gg CO,-eq 326 276 892 -1.7 21.6 6.5
Agriculture, Gg CO,-eq 7,695 6,748 5,854 -1.3 —0.8 -1.1
Land Use Change and Forestry, Gg CO,-eq 1,887 -1,762 —2,083 - 2.8 -
Waste, Gg CO,-eq 96 120 138 2.3 2.4 2.3
Net Emissions (Emissions and Sinks), Gg CO,-eq 22,535 14,247 15,628 —4.5 1.6 -2.3
Per capita GHG Emissions, tons CO,-eq/person 10.72 5.92 6.02 - - -
Per GDP CO, Emissions, kg CO,/USS$ 20.49 14.25 9.77 - - -

Greenhouse Gases Inventory

In 2006, Mongolia's net GHG emissions (source,
sink) were 15,628 Gg in CO,-eq. or roughly 6.02 tons per
capita and showed a 7.6 percent increase from 14,519 Gg in
2005, as a result of the increased energy consumption. The
energy sector was a major contributor of GHG emissions
comprising 65.4 percent while the agriculture sector and
land use change and the forestry sector contributed 41.4
percent and -13.3 percent, respectively. Other relatively
minor sources include emissions from industrial processes
(5.6 percent) and the waste sector (0.9 percent).

The trend of net GHG emissions between 1990-2006
indicates an average annual reduction of 2.3 percent with
per capita emission reducing by 3.6 percent per year since
1990 until 2006 (Table 1). The reduction of net GHG
emissions is mostly due to the socio-economic slowdown
during the transition period from a centrally planned to a
free market economy. However, starting from 1995 the
reduction of the net greenhouse gas emissions have stopped
and from 2000 to 2006 the net greenhouse gas emissions
increased with average annual increase of 1.6 percent. The
total GHG emissions in Mongolia are comparatively low,
but the per capita rate of GHG emissions is relatively high
compared to other developing countries because of the cold
continental climate and the long heating season, the use of
fossil fuels for energy and the low efficiency of fuel and
energy.

In the energy sector, which consists of fuel combustion
and fugitive emissions, GHG emissions were reduced by
1.3 percent per year from 12,529 Gg CO,-eq in 1990 to
10,220 Gg CO,- eq. in 2006. However, the major reduction
of emissions was only until 2000 and then the emissions
increased by 2.4 percent per year from 2000 to 2006 (Table
1). Methane emissions from domestic livestock increased
by 2.3 percent per year between 1990 and 1999 and
emissions from industrial processes have increased since
1990. The total CH4 emissions have gradually increased by
2.3 percent per year between 1990 and 2006.

The total carbon dioxide emissions reduced by 4.7
percent per year in the period 1990-2006 because of the
economic decline during the transition period. However,
the total carbon dioxide emissions increased since 2000
by an annual 2.6 percent until 2006. CO, emissions
from fuel combustion comprised 88.5 percent of the
total carbon dioxide emissions in 2006. Power and heat

Figure 4 GHG Emissions from Fuel Combustion by
sector in 2006

generation accounted for about 65 percent of the carbon
dioxide emissions from fuel combustion in 2006, whereas
transportation accounted for 19 percent, industrial processes
3 percent, residential, commercial and agriculture 12
percent and others (Figure 4).

Projections of GHG emissions

The total GHG emissions during the period up to
2030 are expected to gradually increase due mostly to the
increase of energy industry and energy consumption by
economic sectors. The total GHG emissions are expected
to increase by 7.95 percent annually from 2006 to 2015 and
4.78 percent from 2015 to 2020. The projections indicate
that Mongolia's GHG emissions would rise above 2006
levels by about 2.1 times in 2020 and 3.2 times in 2030
(Figure 5). During the same period, emissions from the
energy sector are expected to increase by 4 times. The
agriculture sector is expected to increase only 6 percent
and emissions from waste by 3.6 percent annually, whereas
removals from land-use change and forestry are projected
to decrease by 3 times (Figure 6).

According to projections of gases, carbon dioxide,
the main gas from energy related GHG, will experience a
relatively modest increase from 2006 by 2.2 times to 2020
and by 3.5 times to 2030. Methane emissions will increase
only 1.15 times from 2006 to 2030.

Climate Change Policies and measures

Climate change policy and response measures
should address the need to adapt to climate change and to
mitigate GHG emissions in order to meet the requirements
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Figure 5. Projected GHG emissions trend

of Mongolia's sustainable development strategies. As
a sustainable development strategy is implemented,
the country is responsible for the formulation and
implementation of an action programme which can promote
equity and development in society and the economy that is
more sustainable and that reduces vulnerability to climate
change. The Government of Mongolia has prioritized
the establishment of a safe and healthy environment for
its people while sustaining a long term, comprehensive
policy on socio- economic development with an emphasis
on protecting the environment and the natural resources
inherited from our ancestors who maintained the ecological
balance, throughout hundreds of years. Mongolia has been
developing and vigorously promoting various policies and
measures to alleviate global warming at all levels of the
economy.

The Millennium Development Goals-based
Comprehensive National Development Strategy (MDG-
based CNDS) of Mongolia identifies the need "to create
a sustainable environment for development by promoting
capacities and measures on adaptation to climate change,
halting imbalances in the country's ecosystems and
protecting them". In addition, the MDG-based CNDS
includes a Strategic Objectives to promote capacity to adapt
to climate change and desertification, and to reduce their
negative impacts.

The Mongolia National Action Programme on Climate
Change (NAPCC) aims to set priorities for response actions
and to integrate climate change concerns into other national
and sectoral development plans and programmes. This
Action Programme includes a set of measures, actions and
strategies that enable vulnerable sectors to adapt to potential
climate change and to mitigate GHGs emissions. The
starting point was that these measures should not adversely
affect socio-economic sustainable development. In 2010,
the NAPCC has been updated, taking into account the latest
developments of policies, research and information on
climate change in the country as well as in the world.

GHG Mitigation Policy and Measures: In particular,
the strategies for sustainable development and reduction
of GHG emissions in the energy sector are focused
on renewable and other clean energy use, clean coal
technologies, improving the efficiency of energy supply,
and energy efficiency improvement in buildings and
industry. In the transportation sector, GHG reducing
strategies are to improve traffic conditions, use more fuel
efficient vehicles and implement shifts from individual
road vehicles to rail and public transport systems. GHG
reduction strategies in agriculture focus on improving

Figure 6. Projected GHG emissions and removals by
sources/sinks

animal husbandry management and technology and
increasing the productivity of each type of animal. As
for the waste sector, policies and measures to establish
a foundation to minimize waste, increase recycling
and expand waste management processes should be
implemented. Policies to increase removals and decrease
emissions are also being implemented in the forestry sector
through efficient management and maintenance of forests
and afforestation.

Nationally appropriate mitigation actions: Mongolia
associated with the Copenhagen Accord and submitted a
list of Nationally Appropriate Mitigation Actions (NAMA)
to the UNFCCC Secretariat in January 2010. The NAMA
includes the general outlines of GHG mitigation measures
that would be implemented with the support under the
international mechanisms to strengthen national capacities;
to transfer of advanced technologies; and to provide
financial resources to developing countries Parties.

Adaptation Policy and Measures: Obviously,
Mongolia is very vulnerable to climate change, the
formulation and implementation of the policy on adaptation
to climate change is vital for the sustainable development
of the country. Also, new developments and amendments
of policy and legal documents are required in order align
with recent climate change and the latest socio-economic
development updates.

First, adaptation and prevention measures for climate
change must be taken at agricultural sector, including
livestock and arable farming with immediate effect.
Training and educating the public and the people in the
agricultural sector on climate change adaptation measures,
is essential. The climate change adaptation strategy in
animal husbandry stimulates implementation of the goals
to intensify the livestock and to increase the productivity
of animals. The adaptation measures would decrease the
adverse impact of climate change on animal weight and
production and pasture production.

The most effective method of adapting to climate
change in the water sector is the formulation and
stabilization of a water resource management policy.
Building the structures that regulate the flow of rivers and
lakes are not only the means of adapting to climate change
but also the solution to the problems pertaining to water
shortage, overcoming of water scarcity, and prevention
of floods and so on. The current issue is not whether it is
necessary to adapt to climate change, but how to adapt to
it. Adaptation is primarily targeted on studies, assessments
and evaluation of the impact of climate change, the harm



and risks associated with it and the formulation of methods
and measurements to mitigate it.

The sustainable development of Mongolia is largely
dependent on the beneficent cooperation of environment
and economy, while the economy has a great deal to do with
natural resources such as pastureland, animal husbandry,
agriculture and natural resource utility. Adaptation
technology usually requires a considerable amount of
investment initially. On the other hand, the efficiency of
adaptation measurements is not recognized in the short term
and it takes a considerable time and tremendous effort to
achieve visible results.

Technology needs: Advanced technologies play a
vital role in the mitigation of GHG and adaptation to
climate change. Particularly, the replacement of old,
inefficient and outdated equipment, the improvement
of efficiency in energy production and consumption,
the application of renewable energy, water saving and
harvesting technologies, the introduction of new crop
varieties resistant to heat and drought etc. are required
in order to enable the country to tackle the challenges of
climate change. In 2005 to 2006, the Climate Friendly
Technology Needs Assessment (TNA) was conducted for
the first time for the energy sector. In terms of technology,
Mongolia is not positioned at a satisfactory level. Per
GDP CO,-eq emissions were 9.77 kg CO,-eq/US$ in
2006, which is 10 times higher than the global average.
Moreover, technological deterioration in the infrastructure,
particularly in energy production, industry, transportation
and construction sectors is the main reason for inefficiency
and the negative impact on the environment.

Based on the technology needs assessment, highly
prioritized advanced technologies were identified and
have been incorporated into the sector's master plans
and strategies. However, there are economic, financial
and human resource constraints to introducing advanced
technologies in the country. The implementation and
introduction of these technologies require high investment
and Mongolia is unable to be economically independent
in implementing them. Consequently, as a developing
country, Mongolia considers that international financial
and technology transfer mechanisms and the assistance
of developed countries are the basic prerequisites of
introducing environment friendly technologies. The
energy sector of the country has a high potential in terms
of reducing GHG emissions. Therefore, technology of
electricity and heat production of low fuel consumption,
renewable energy technology, construction technology
to reduce heat loss of buildings, regulation systems of
building heating, and technologies to save electricity and
heat energy consumption are urgently required in the
country's near future. Therefore, renewable energy and
nuclear energy are the central concerns of Mongolia's
energy sector. Techniques and technologies towards
saving of energy consumption provide an opportunity to
utilize internal resources and potentials. In order to utilize
the Clean Development Mechanism (CDM) under the
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Kyoto protocol in the reform of technologies, the CDM
Designated National Authority has been set up and a CDM
projects evaluation committee has been established.

Mongolia highly emphasizes adaptation to climate
change. Modern technologies are being implemented
through projects of surface water and grassland
conservation and reducing natural disasters risks to
livestock, with international financial support.

Conclusion

The Government of Mongolia, the general public and
the private sector have made significant progress in climate
change research, awareness and planning since joining
the UNFCCC and Kyoto Protocol in 1990s. In achieving
goals, possible barriers that would hamper success should
be addressed and possibilities that would stimulate the
sustainable development strategy should be promoted.

Commonly, the implementation of measures and action
taken, in the course of GHG mitigation and climate change
adaptation, requires advanced techniques and technology,
an adequate legal and institutional environment, sufficient
human resources and high investment. However, Mongolia
has limited capacity to provide such resources and assets.
Under the UNFCCC, developed countries are obliged to
fully support measures and actions of developing countries
to cope with climate change challenges. In accordance with
this principle, the new international agreements for the
post-2012 period on long term cooperation of countries that
ensure the comprehensive financial, technology transfer and
capacity building mechanisms are being developed within
the UNFCCC framework. For Mongolia, new, additional,
sufficient and predictable financial resources and advanced
environmentally sound technologies are essential to
implement its climate change response policy and measures
in all sectors at all levels.

[Original English version as written by author]
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The Green Growth and Korean Movement

KM, Jeongin

Professor, Chung Ang University, jeongin@cau.ac.kr

I. Introduction

Greenhouse gas emissions need to be cut by 80 percent
until 2050 according to the IPCC (Intergovernmental Panel
for Climate change) and finite natural resources from fossil
fuels to metals need to be used more efficiently and must be
re-used since natural resources are depleting so quickly.

According to the UNEP, from 1981 to 2005, the global
Gross Domestic Product (GDP) has been increased more
than double. However, 60 percent of the world's ecosystems
have been degraded in an unsustainable manner since global
annual spending on the environment estimated at best US
10 billion dollars per year. On the other hand, global energy
subsidies ranges from US $240 billion to US $310 billion
dollars per year, which is around 0.7 per cent of global
GDP. UNEP and OECD(2010) argued that reduction of
fossil fuel subsidies can cut greenhouse gas emissions by
six per cent by boosting energy efficiency in the world.

Besides, many international research institutions such
as UN and WRI (World Resource Institute) also warned the
seriousness of environmental degradation and the problem
of poverty as a result of economic growth over the past
decades. Especially, they warned that Asia and the Pacific
countries are facing severe economic and environmental
problems even if average gross domestic product's growth
rate in Asia and the Pacific countries are outstripping the
world's average growth rate after the year 2000.

The United Nation has argued that Asia and the Pacific
countries are living beyond the edge of sustainable growth.
i.e. managing beyond the environmental carrying capacity.

<Figure 1> Humanity's Ecological Footprint
Husmonity's Ecologionl Foolprint

e
] S—

Source; www.Global Footprint Network.org, 2009

<Table 1> Comparison of Ecological Footprint among AP and
the world

bio-capacity | ecological footprint |ecological deficit
AP 1.0 L5 -0.5
World 1.8 2.2 -0.4

Source: UNESCAP, "The Ecological Footprint and National Wealth,"2006.
www.globalfootprint.network, "Global Footprint Network," 2006.

It is believed that one-fifth of Asia and the Pacific countries
are still living with less than one dollar per day, and two
hundred million peoples are living under two dollar per day
in the world.

<Table 1> shows that Asia and the Pacific region's
ecological footprint are already surpassing bio-capacity.
Ecological footprint of Asia and the Pacific region is much
larger than its own biological capacity. Therefore,
ecological deficit in the world is negative 0.4 according
to the table. Usually, the ecological footprint measures
humanity's demand on nature. The footprint is the total area
required to produce food, timber, and gives space for its
infrastructure. Bio-capacity is a measure of nature's ability
to produce resource from its biologically productive area

Most countries have desire to maintain rapid economic
growth, and one of the most important element for policy
makers to agonize is how to harmonize economic growth
with environmental sustainability. Most countries' current
economic growth model is relying on the cost efficiency
paradigm which indicates that market is dictating us to
minimize the market costs while maximizing the profits.
However, cost efficiency does not ensure ecological quality
of economic growth, what they call, eco-efficiency. Since
market price does not fully reflect environmental costs, cost
efficiency will always have a gap between eco-efficiency.
Climate change is a classical example of the gap between
market based cost efficiency and eco-efficiency as market
price of energy does not fully internalize environmental
costs of climate change in their products.

Therefore, the paradigm of economic growth in
the past should be changed from manufacturing based
economic growth ('black growth' if I put it ) to the 'green
growth' for all countries in the future. The measurement of
economic growth should also be changed. Here, the 'green
growth' is an economic policy focusing on combination of
economic growth with environmental sustainability, not
destroying the environment, according to the UNESCAP.

President of South Korea, Lee Myung-Bak announced
the green growth as Korea's new economic growth vision
in his speech at August 15th Independence Day ceremony
in 2008. Korea aims to shift its manufacturing based
economic growth paradigm to an environmental friendly
growth by creating green jobs through green industry such
as green car, green home and green energy in the future. Of
course, it is difficult to exactly define what the green job is.
Also it can be difficult to decide which jobs are truly green.
UNESCAP defines a green job as an employment that
contributes to preserving or restoring environmental quality
and avoiding future damage to Earth's ecosystems.

The announcement of vision for green growth in
Korea was very timely and crucial for Korean economy.
As we might know, the world is experiencing economic
crisis because of financial problems in the U.S after 2007.
In order to overcome such an economic crisis, the world
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does desperately need any kind of breakthrough in the near
future. As a path way, the world declared the 'Green New
Deal' as the U.S and the world had made good economic
success during the 1920's economic depression with 'New
Deal' economic policy. At that time, the world and the U.S
had successfully overcome economic crisis through dam
construction and created many manufacturing jobs.

At this time, once again the world is eager to escape
from the economic crisis through green policy strategy.
Center for American Progress, an environmental think-tank
research institution for the Democratic Party in the U.S.A,
call this as a 'Green Recovery'. Developed countries such
as Japan, Germany, UK, and the Netherland are moving
toward to the green industry and have started to green
racing around ten years ago.

The potential for green jobs is immense and pursuit of
"green jobs" will be the key for the economic driver in the
21st century. But much of green jobs will not be activated
without strong and sustained investments from the public
and private sectors. Government need to establish a firm
framework for greening all aspects of the society, with
concrete achievement targets and mandates implementation,
business economic incentives, and reform environmental
tax and subsidy policies.'

EU is already active on this issue. UNEP's Green
Economy Initiative supporting from the European
Commission with $4 million-worth of funding has three
aspects - valuing and mainstreaming nature's services into
national and international accounts; employing generation
through green jobs and laying out the policies; instruments
and market signals able to accelerate a transition to a Green
Economy (UNEP, 2008).

The Green Economy Initiatives is trying to focus
on five sectors; clean energy and clean technologies
including recycling, rural energy including renewable and
sustainable biomass, sustainable agriculture including
organic agriculture, and ecosystem infrastructure,
Reduced Emissions from Deforestation and Forest
Degradation(REDD), sustainable cities including urban
planning, green transportation, and green building.
Investments in renewable energy and energy efficiency are
central strategy to this green economic policy proposal, and
would be funded through a combination of public funds,
tax credits, and loan guarantees to spur private-sector
investment.

Through green investments, U.S may expecting to
create about total number of 2 million jobs over the next
years. Direct jobs will create about 1 million workers and
600,000 workers will be hired indirectly.

Global unemployment stands at roughly 6 percent,
affecting some 190 million people. In addition, more than
3 billion people's job aged 15 or older are confronted with
vulnerable employment situations. About 487 million
workers do not earn enough money to survive which is
above $1-a-day level of extreme poverty, and an estimated
1.3 billion workers earn less than $2 a day.”

The number of green jobs from various sectors is

<Table 2 > Green Investments and Jobs in the U.S.A

Strategies for Green | Representative Jobs
Economic Investment

Building Retrofitting |[Electricians, Heating/Air
Conditioning Installers, Carpenters,
Construction Equipment Operators,
Roofers, Insulation Workers,
Carpenter Helpers, Industrial
Truck Drivers, Construction
Managers, Building Inspectors

Mass Transit/Freight | Civil Engineers, Rail Track
Rail Layers, Electricians, Welders,
Metal Fabricators, Engine
Assemblers, Bus Drivers,
Dispatchers, Locomotive
Engineers, Railroad Conductors

Smart Grid Computer Software Engineers,
Electrical Engineers, Electrical
Equipment Assemblers, Electrical
Equipment Technicians,
Machinists, Team Assemblers,
Construction Laborers, Operating
Engineers, Electrical Power Line

Installers and Repairers

Wind Power Environmental Engineers, Iron
and Steel Workers, Millwrights,
Sheet Metal Workers, Machinists,
Electrical Equipment Assemblers,
Construction Equipment Operators,
Industrial Truck Drivers, Industrial
Production Managers, First-Line

Production Supervisors

Solar Power Electrical Engineers, Electricians,
Industrial Machinery Mechanics,
Welders, Metal Fabricators,
Electrical Equipment Assemblers,
Construction Equipment
Operators, Installation Helpers,

Laborers, Construction Managers

Advanced Biofuels |Chemical Engineers, Chemists,
Chemical Equipment Operators,
Chemical Technicians, Mixing
and Blending Machine Operators,
Agricultural Workers, Industrial
Truck Drivers, Farm Product
Purchasers, Agricultural
and Forestry Supervisors,
Agricultural Inspectors

Source: Robert Pollin, Heidi Garrett-Peltier, James Heintz, and Helen
Scharber, 'Green Recovery', 2008.09

already on the rise. For instance, current employment in
renewable energy and supplier industries estimated at a
conservative 2.3 million jobs worldwide.(UNEP, 2008)
The wind power industry employs around 300,000 people,
the solar photovoltaic's (PV) sector employs an estimated

"'Green Jobs, 2008 Working for People and the Environment' Michael Renner, Sean Sweeney and Jill Kubi, 2008
? Michael Renner, Sean Sweeney and Jill Kubi "Green Jobs, 2008 Working for People and the Environment', 2008



<Table 3> Total Job Creation through $ 100 Billion Green
Stimulus Program

Direct jobs 935,200
Indirect jobs 586,000
Induced jobs 496,000
Total job creation 1,999,200

Source: Center for American Progress , "U.S Bureau of Economic

Analysis" 2007

<Table 4> Estimated Jobs in Renewable Energy, Selected
Countries and World, 2006’

Renewable X
World Selected Countries
Energy Source
Biomass 1,174,000 | Brazil 500,000
United States 312,300
China 266,000
Germany/ Spain 95,400/10,349
Solar Thermal 624,000-plus | China 600,000
Germany 13,300
Spain/United States 9,142/1,900
Wind 300,000 | Germany 82,100
United States 36,800
Spain 35,000
China 22,200
Denmark 21,000
India 10,000
Solar PV 170,000 | China 55,000
Germany 35,000
Spain 26,449
United States 15,700
Hydropower 39,000-plus | Europe 20,000
United States 19,000
Geothermal 25,000 | United States 21,000
Germany 4,200

Source; "Green Jobs; Toward Decent Work in a Sustainable, Low
Carbon World," 2008

Dot hermasl
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170,000 people, and the solar thermal industry employs
more than 600,000 jobs in the world. More than 1 million
jobs are found in the bio- fuel industry. Growing and
processing a variety of feed stocks into bio ethanol and
biodiesel is also under rising.

The potential of biomass market is quite promising. If
we consider only few leading countries like U.S.A, Brazil,
China, Germany and Spain, about 1.2 million workers may
be employed in biomass industry until year 2030, which
is half of total green jobs, and Solar Thermal will also be
taken around 600,000 employs in these countries. Spain
which takes the advantage of geographical location in
southern Europe is the leading country in this field.

Several countries have reasonably good estimates for
renewable energy employments. Globally about 300,000
peoples are employed in wind power and maybe 170,000
in solar power sector. Over 600,000 are employed in solar
thermal, mostly in China. Nearly 1.2 million are employed
in biomass energy in four countries - Brazil, USA, Germany
and China. Germany boasted 259,000 direct and indirect
jobs in the renewable energy sector in 2006.

Investment in clean development and in green jobs
has been growing rapidly in recent years; such investment
creates employment (breaks flow of the sentence).
According to the UNEP and ILO's report in 2008, global
investment in clean technology expanded by 60 per
cent from $ 92.6 billion in 2006 to $ 148.4 billion in
2007. Currently, many major companies worldwide are
considering about investing in climate solutions. *

Spain's renewable industry employs 89,000 workers
directly and an estimated 99,000 indirectly, for a total
of 188,000. In the United States, a 2007 study for the
American Solar Energy Society found that the renewable
sector earned $39 billion in revenues in 2006 and employed
close to 200,000 people directly and 246, 000 indirectly.
In China, an estimated 1 million people are employed in
the wind, solar PV, solar thermal, and biomass industries.
According to the consulting firm Roland Berger, the

<Figure 2> Green Jobs in Renewable Energy 2006 and 2030

Wind
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Green jobs in Renewable energy, 2006
Source: Green jobs-Towards Decent Work in a Sustainable, Low-carbon World, UNEP/ILO/ITUE, 2007
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Green Jobs in Renewable energy, 2020
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3 'Green Jobs, 2008 Working for People and the Environment' Michael Renner, Sean Sweeney and Jill Kubi, 2008

* Green Jobs: Towards decent work in a sustainable, low-carbon world
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<Figure 3> Global Wind Power Employment, Projections, 2010-2050
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<Figure 4> Global Solar PV Employment Projections, 2010-2030
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number of employment in green job may grow to 400,000-
500,000 by 2020, and to 710,000 by 2030.

Renewable energy investments rose from $100 billion
in 2006 to $160 billion in 2007. Many countries change
their fossil fuel based-energy to various renewable based
energies. Norway intends to double its national research
fund for renewable energy to $3.4 billion. UK announced
a $100 billion investment to build 4,000 onshore and 3,000
offshore wind turbines by 2020, while creating some more
160,000 jobs in this area. The German renewable sector, for
example, already generates $240 billion in annual revenue,
employs 250,000 people, and is expected to provide more
jobs than the country's auto industry by 2020.

Green building or green home offers tremendous
opportunity for green jobs. The building and construction
sector currently employs more than 111 million people

Sowrce: EMA agnd Gresenpeaoace

G ZORO

worldwide. In the United States alone, the Apollo Alliance
projects that investing in high-performance buildings such
as retrofitting as well as new construction could result in
the creation of 827,260 jobs. This would require $89.9
billion in investments, tax incentives, R&D expenditures,
and promotion of new green building codes and standards.
According to the world Green Building committee, 11
countries have green certification code and will increase
the numbers in the future; LEED (U.S.A., Canada, India),
BREAM(U.K), Green Star(Australia, New Zealand),
Pasivhaus (Australia, Germany, UK).

A worldwide transition to energy-efficient and green
buildings will create millions of jobs. UNEP is expecting
to have an additional 2-3.5 million green jobs in Europe
and the United States from that sector alone.’ According
to the IPCC, the largest energy saving potential within the

> UNEP, "Global Green New Deal" - Environmentally-Focused Investment Historic Opportunity for 21st Century Prosperity and Job Generation,

2008.10.22
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<Table 5> Green Jobs Estimates in Vehicle Manufacturing

European Union Japan South Korea United States
Passenger-car manufacturing workforce 2,000,000 952,000 247,000 1,095,000
Share of vehicles emitting <120 grams of CO, per 7.5 6.3 43 n.a.
kilometer (percent)
Share of vehicles achieving 40 miles per gallon or n.a n.a. n.a 1.2
more (percent)
Jobs in manufacturing "green" vehicles 150,000 62,000 10,000 13,000
Source; Renner, Sweeny and Kubit, "Green Jobs; Working for People and the Environment," World Watch Report 177, 2008
<Figure 5> Sustainability-focused Companies Outperform Peers
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Percentage performance differential calculated by taking the percentage point difference of averaged sustainability companies' indexed

performance to the market indexed performance over the market indexed performance.

building sector for reducing greenhouse gases by 2030
is in retrofitting and replacing equipment. Retrofitting
provides many works for energy and building auditors,
engineers, estimators, and project managers as well as jobs
in the construction trades (pipe fitters, sheet metal workers,
HVAC technicians, engineers, electricians, etc.).

The Clinton Climate Initiative's Energy Efficiency
Building Retrofit Program, active in 16 of the world's
largest cities, is providing $5 billion for retrofitting
municipal buildings and also offers incentives for private
owners to retrofit existing buildings. The related C 40
Large Cities Climate Leadership Group provides support
for energy-efficiency programs in 40 megacities worldwide
(Global Green New Deal, 2008).

The European Trade Union Confederation reports that
it will cost $4,300 billion (3,145 billion) to retrofit the EU's
residential building sector so as to reduce carbon dioxide
emissions by 75 percent. Implementing such policies would
lead to 1.4 million full time employment jobs by 2050, and
2.6 million by 2030 if the government carried out over a
more compressed time frame.

Transportation and automobile industry is another

promising area. Hybrid vehicles are one of the paths to
achieve higher fuel efficiency. In 2007, some 541,000
hybrids cars were produced worldwide, representing 0.7
percent of passenger vehicle production. Diesel engines,
one of the most popular engines in many European
countries, typically consume 30 percent less fuel than
gasoline engines and emit 25 percent less CO,. The
consulting firm J.D. Power and Associates projects that
global demand for diesel light vehicles will nearly double
from 15 million in 2005 to 29 million in 2015.

The prospects of green jobs from various areas
mentioned above so far are showing good market signs. A.T
Kearney's 2009 analysis on eco-friendly companies' stock
prices in 18 industries committed to corporate sustainability
practices, so called 'Green Winners', are achieving above-
average performance in the financial markets during this
economic slowdown. Over three months, the performance
differential across the 99 companies in the analysis worked
out of 10 percent; over six months, the differential was
15 percent. This performance differential translates to an
average $650 million in market capitalization per company.’
The stakeholders reward the eco-friendly companies' stock

® ATKEARNEY, "Green Winners', 2009
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prices.

According to German consultants Roland Berger,
the global market for environmental products and services
currently runs at around $1,370 billion or $1,000 billon
Euro. However, the market in 2020 could double to $2,740
billon or Euro 2,200 billion. The World Bank projected that
the size of carbon market will be US $ 150 million, which
is half the size of electric and electronics, and aviation
market around 2015. The Silicon Valley in California in the
U.S.A. is turning into the "Watt Valley". Kleiner Perkins,
the venture capital firm that supported the establishment
of Google, Netscape and Amazon.com, recently invested
$100 million to new companies working on lowering CO,
emissions.

I1. Korean Movement and Business Sector's Response

Green growth is a win-win strategy for the economy
and the environment. The environment cannot be sustained
without the economic stability, while the economy must
take environmental concerns into account to sustain its
competitiveness. Harmonious working of the environment
and the economy will create a synergy effect.

1. Greening Key Industry and Promoting Green
Industry

Green Growth is advancing Korea in every way and
the extensive support will be provided for expansion of
green industrial complex, including circulation of waste
resources, high efficiency facilities, equipment and IT-
based management system will be promoted with an aim
to secure a larger global market share. As a result, green

industries will be fostered and a new method of economic
growth will be realized.

For enhanced corporate competitiveness and new
exporter of green industries, knowledge-based industries
will replace factor intensive industries as new growth
engines in a past-manufacturing world. For example,
'urban mining' projects will be conducted by aiming
at dramatically increasing recovery of resources from
electronic waster and auto parts. Recycling of resources
will be further promoted by green buildings.

<Table 6> Four keys to achieve green growth>

4 key principle Actions

1. Greening Key| - industrial restricting to cut
Industry and Promoting | energy use
Green Industry energy conservation &
efficiency enhancement

- eco-efficiency improvement

2. Developing Green| - developing & promoting clean
Technologies and |and renewable energy sources

Growth Engines - R&D investments in green
technologies

3. Green plan, green| *+ low-carbon, eco-friendly

transport infrastructure
- implementing mechanisms for
CO, mitigation

4. Green life innovation | - promoting purchase of green
products among technologies

- supporting overseas market
access(e.g. ecology-tourism,

culture campaign)

<Figure 6> . Greening Key Industry and Promoting Green Industry
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Also, Greening key industries and spread of
green management system will be improved through
process innovation in energy-intensive sectors (e.g.
steel, petrochemical, petrochemical). Korea will seek to
strategically develop and globalize a host of eco-friendly
industries including environmental service, contaminated
land recovery and water management. Also, Korea will play
the role of green hub for the developing countries and East
Asia countries. Support for strengthening green capability
of small and medium companies will be provided through
green partnership projects.

The national image and the Korea's brand power
will be strengthened through the promotion of 'green
Korea'. Transition to low-carbon economy will result in an
advanced green Korea with a cleaner environment for the
people.

2. Developing Green Technologies and Growth Engines

Green technology initiative for energy efficiency
will be improved through process innovation in energy-
intensive sectors, while high-efficiency energy industries
such as LED, secondary batteries, hybrid cars, fuel cell, and
improved model-light water reactor will be nurtured. Green
technologies will be fostered to reduce greenhouse gas
emissions and create new growth engines. This technology
refers to a wide range of technologies aimed at reducing
energy uses and minimizing contaminants including
development as climate response, responses to climate
change energy and resources use and the environment
which are essential for sustainable growth. Also, Green
technologies through convergence among IT, BT and NT
will be fostered and exported. Korea's green technologies
will be selected based on the 'green TCS system' to secure
technologies best suited for its circumstances.

Korea's R&D investments in green tech will increase
more than double by 2013 from the current level. These
financial incentives will be provided for green companies
while policy-based financial support for R&D investment
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in green industries will be expanded and become a global
leader in green technology.

3. Green Plan, Green Transport

Improvement in social systems will lead to higher
quality of life and environment. Competitiveness of cities
will be enhanced by implementing through eco-friendly
urban and land planning schemes incorporating energy,
environment, transport and land use issues, improving air
quality and expanding ecological spaces. For example,
transport systems will be restructured to promote use of
bicycles and transit system instead of passenger vehicles,
by imposing traffic congestion fees and boosting investment
in public transportation improvement. Green homes and
buildings will be promoted through efforts such as issuing
environmentally friendly building, certification and
enlarging the different levels of degree of energy efficiency,
green government buildings, green schools and green
welfare facilities.

4. Green Life Innovation

From vitalizing green consumption patterns to overall
life styles, green daily revolution will be set in place.
For everyday practice of low-carbon, a public campaign
for enhancing green values in the society (e.g. green life
movement) will be launched. Low-carbon life styles will
be introduced by green stores, green purchase and carbon-
labeling-certificated system, which seeks to manage the
demand side and disclose information of environmental
footprint.

Green culture campaigns will be widely promoted by
using the mass media and education. Korea will bring up
green citizens, reflecting the concept of green growth in
primary and launching various practical campaigns such
as green start and green energy family. Ecological culture
education and experience programs will be developed to
help them understand and learn the concept. Also, the idea
of greenness will be the centerpiece of ecology-tourism.

<Figure 7> . Green plan, green transport
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Green tour will bring high added values. Renewable energy
clusters will be promoted as attractive tourist destinations.
Now, it is Korea's turn to move toward the green
growth. From February, the government launched special
team under Prime Minister and Committee for the Green
Growth. We should keep in mind that the road to the green
growth is not easy and cannot be finished within a short

time. The government announced some green growth
strategy, but, it is more focused on renewable energy sector.

Of course, enhancement of renewable energy is
important, but green building and high fuel efficient car that
we discussed can create more green jobs. We must think
about the different green strategy since we started a little
late comparing to other developed countries. Therefore,

<Figure 8> Green life innovation
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<Table 7> Economic Effect from Green Growth and R&D until 2012’

Private Investment Employment Domestic Market Export

(100 million Won) (1000) (100 million Won) (100 million Won)

2008 09-12 2012 2030 2012 2030 2012 2030
Solar 547 21,774 30 350 31,000 218,000 31,000 508,000
Wind 258 4,850 49 542 8,000 175,000 18,000 550,000
Fuel cell 1,474 14,100 3 84 4,700 67,500 15,000 607,500
Electricity - IT 6,415 6,288 11 468 3,000 83,000 5,500 216,000
Store energy 12,730 22,315 1.2 63 1,000 49,000 1,300 114,000
LED 7,198 18,723 6 61 2,845 37,728 31,000 650,000
IGCC 913 4,475 6 56 2,000 62,000 70 60,450
CCS 130 6,049 2.5 180 1,500 100,000 3,500 250,000
Clean Fuel - 20,006 3 69 1,000 119,000 1,000 50,000
Heat pump 539 1,935 5 22 16,800 23,500 8,000 20,000
Small CHP 246 303 2.7 48.3 520 56,853 195 38,539
Nuclear Power 169,530 204,807 55 110 60,000 60,000 30,000 60,000
Passive Building 109 110 1.6 23 5,000 10,000 2,500 20,000
Green car 4,854 9,000 15 100 195,00 312,000 500 90,000
Super Conduction 578 896 3 10 6,000 50,000 10,000 70,000
Total 205,584 335,631 194 2,186.3 162,865 1,423,581 157,565 | 3,304,489

Source: Korea Energy Resources & Technical Institute, "Green Energy Strategy Roadmap,” 2009. 02.12

" ATKEARNEY, "Green Winners', 2009



for example, it is worthwhile to know that number one
automobile maker in the world Toyota Co. in Japan is
trying to sell two person passengers in the future. Since
consumer's demand for the high fuel efficient car is up
soaring, the structure of population in terms of age over
65 is drastically increasing in developed countries, and
younger generation's behavior for the marriage has also
changed. They want to enjoy their life as being single and
even if they get married, they prefer to have few offspring.

If Korea really want to show successful green growth
to the world, Korean government must have long term plan
by setting up effective and efficient implementation plan,
and having innovative green policy, and more than any
thing else, have people's willingness and self commitment
by changing their life style or having sustainable
consumption. In the following section, we will introduce
Korean business sector's responses.

II1. Korean Business Movement

1. POSCO

During the POSCO Family Green Growth Committee
held in December 2009, POSCO finalized its low-carbon,
green growth initiative and announced the result in
February 2010. Over the past three years (2007-09), 2.18
tons of carbon dioxide (t-CO,) were emitted on average per
ton of crude steel (t-s) produced. The plan now calls for this
CO, intensity figure to be lowered by 9 percent to 1.98 tons
by 2020. To this end, the company will invest W1.5 trillion
in research to reduce the amount of coal used as fuel in
steel production, improving energy efficiency, and develop
innovative technologies related to carbon dioxide.

The whole POSCO family is actively involved in the
renewable energy business, such as fuel cells for power
generation, wind power, turning waste to fuel, and synthetic
natural gas (SNG). POSCO plans to expand the scope to
include small and medium nuclear reactors, smart grids,
turning CO, into a resource, and the general materials
sector. In November 2009, POSCO Power has completed
a 2.4MW-a class fuel cell generator facility in the Incheon
LNG that combined power plant, which is currently
operating 11 fuel cell generating systems, accounting
for a total of 23MW. POSCO is producing S0OMW of
electricity at the fuel cell power plant which completed
in September 2008 at Yeongilman industrial complex in
Pohang. Fuel cell has generation efficiency about 47% in
turning energy into electricity compared to 17% of solar
photovoltaic power and 30% of thermal power. Also,
POSCO constructed a solar photovoltaic power generation
facilities with a 1-megawatt capacity on the roofs of steel
plants. The company said it is built on the facilities to make
use of the empty spaces (e.g. warehouse) and to help reduce
greenhouse gases by selling the generated electricity. It is
the nation's first commercial installation with a massive
capacity over IMW.

POSCO is implementing activities for the protection
of the global environment and efficient use of resources. In
2009 POSCO has reused 98% of gaseous by-products in the
hot blast furnace, heat treating furnace and coke furnace.
Water used at each mill undergoes preliminary treatment
at the wastewater treatment facility, after which over 98%
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is reused. The remainder undergoes secondary treatment
at the sewage treatment facility, which after water is partly
recycled for cleaning roads within the mills and spraying
water to mitigate dust, and finally discharged to the nearby
sea. Slag, dust and sludge generated during steelmaking
are recycled to be used as road aggregates, fertilizer and
cement material. In 2009 a total of 18.61 million tons of
by-products have been generated, of which 99% or 18.37
million tons have been reused. By product gas recovered
from the iron and steel making processes provides most of
the energy required for steelmaking processes and surplus
byproduct gas is used for in house power generation.
For example, 69 percent of the electricity consumed
by the Head Office building, as well as the Pohang and
Gwangyang Works in 2009 was supplied by the byproduct
gas power plant, energy recovery facilities (CDQ and
TRT), and LNG fired combined cycle plant. The remaining
31 percent was outsourced.

In addition to developing the new technology, POSCO
founded the "POSCO Volunteers for Clean Ocean" for
the preservation and purification of the marine ecosystem
on November 25. The Volunteers for Clean Ocean was
expanded from the scuba diving club comprised of about
100 members from employees and their families. They
retrieve discarded fishing nets, tires and tents from the
sea. The Volunteers for Clean Ocean plans to undertake
sea surface and underwater cleaning volunteer work every
month at Pohang and Gwangyang, and once every half-
year, they will visit issue areas for large scale volunteer
work.

2. Daelim Construction Industry

Daelim construction industry is the first major
construction company that began R&D Project of Energy
Reduction in Apartment Complex. Wind power system sent
the energy collected through direct current (DC) and current
conversion device are used to power street lights, parking
lot lights in the complex.

Daelim declared the pursuit of a 'green construction'
environment management plan to reduce CO, gas emissions
and construction waste at its project sites at home and
abroad under the new project site management system. The
company said it will adopt the new project management
system at its Shindang "e-Convenient World" project site
to reduce CO, gas emissions and energy used at its offices
by assigning specialists to carry out the company's new
project site management policy. The jobsite offices will
use high-degree heat resistant materials for interiors and
paints that cut off sunlight reflection to minimize the loss
of heat created by sunlight. They will also install solar-
heated water tanks that can hold 300 liters of water each on
the rooftops for use in the offices and toilets. The company
will also install wind and solar power generators that can
produce 16 kwh of electricity to light offices and also install
an air cleaning system using geothermal energy.

The company also plans to reduce CO, emissions
further by using solar power for security lights at jobsites
and reuse rainwater. The company also plans to assign
environment watchmen to its project sites to take care of
issues related to cutting down on wastes from apartment
construction sites under its "100 percent waste separation
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<Figure 9> Daelim eco-3L house model
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Daelim has 'Green Habit' campaign in progress that includes energy save action guideline such as 'Do not use disposable product,
‘unplug a computer when you go home' and so on. The campaign is estimated by me or by co-worker.

and collection operation plan" to make all of its project sites
environmentally friendly.

The company plans to complete the development of
"Eco-3L House" which means the minimum energy for
cooling and heating. The renowned builder declared a
roadmap for the development of environmentally friendly
and low-carbon technology at its Yongin Technology
Research Institute. The declaration included the introduction
of 3-liter house idea for the first time in the country which
specially designed apartment that supplies heating and air
conditioning with 3L fuel per square meter for year. This
application idea in a residential house was first used in
December, 2005. In September, 2006, the company applied
the 3-liter house idea to a model house in Daejeon.

The company also experimented with solar and earth
heat and other newly recycled energy. In April, 2008,
Daelim experimented with e-convenient living system with
the Ulsan apartments, built with such materials as new heat-
resistant materials, along with highly-functional condensing
boilers and triple-window glasses. Daelim will completely
finish the development of 'eco-3L house' and reduce annual
fuel use by 82%.

3. LG Chemical Co.

LG chem developed mid-long term plans (1* phase
for 2000-2005, 2™ phase for 2006-2010). First phase plan
resulted in overall energy reduction of KRW 75.4 billion,
overshooting target of KRW 63.7 billion by KRW 11.7
billion. Under second-phase plan, LG Chem have so
far cut KRW 177.4 billion in energy cost by 2008. The
company select energy innovation projects every year and
follow up with monitoring activities, and utilize energy
sharing meetings to share technological advancements and
performances across thier sites.

Also, the 'Climate TFT' has been in operation since
December 2004 which was placed under the Environment &
Safety Team in the head office. The Climate TFT comprises
four personnel from the HQ and representatives from 10
business sites. The site representatives are charged with

collecting, compiling, reporting information and data on
the GHG emission sources and emission activities in their
plants along with developing greenhouse gas abatement
projects, while the head office take responsibilities for
global trend analysis, government interface, data collection,
training and mid-to long-term strategy development.

The global emissions trading market is growing at
a rapid pace every year. Acknowledging a need to take
internal measures to prepare LG Chem for the emerging
low-carbon era, LG chem signed a memorandum of
understanding (MOU) with the Ministry of Knowledge
Economy in February 2006 to set up an internal emissions
trading system, and have since run an in-house emissions
trading system over the last three years till 2009. The
system is intended to help companies adapt themselves
to local and global carbon trading markets and learn in
advance the necessary skills for trading in the future.

In 2009, LG chemical Co. took a credit & incentive
approach on trading their carbon credits internally across
their sites, using the credits obtained from abatement
projects. As a result, a total 210 abatement projects were
registered, credits issued and traded after implementation
levels were assessed and managed. From 2010 onwards,
the company is planning to set up a GHG inventory for
their Chinese sites and seek third-party verification and
certification.

This November LG Electronics promised to support
operation fund equivalent to approximately 8 billion won
in total for 3 years to cultivate preliminary Social enterprise
in Green field by inviting and selecting companies
necessary for financial aid every year. In addition, in order
to improve management capacity for Social enterpriser,
LG Electronics will proceed 'education program for Social
enterprise's enterpriser’ modified from Executive education
course in LG Electronics two times every year and support
'consulting for improvement of productivity' for over 6
months at least by selecting two Social enterprise every
year under cooperation with labor union of LG Electronics.
Besides, LG Electronics is scheduled to provide a



comprehensive support for cultivating Social enterprises
through active cultivation of sales routes etc. inducing PR
and supply agreement for affiliates of LG (partner firms).

IV. Conclusion

The paradigm of economic growth in the past should
be changed from manufacturing based economic growth
to the 'green growth'. Developed countries such as Japan,
Germany, UK, and the Netherland are moving toward to
the green industry and have started to green racing already.
The announcement of vision for green growth in Korea was
very timely and crucial for Korean economy. Government
need to establish a firm framework for greening all aspects
of the society, with concrete achievement targets and
mandates implementation, business economic incentives,
and reform environmental tax and subsidy policies.® This
report indicated Korean Movement and Business Sector's
Response and Korean Business Movement.

Green growth is a win-win strategy for the economy
and the environment. The environment cannot be sustained
without the economic stability, while the economy must
take environmental concerns into account to sustain its
competitiveness. Also, Greening key industries and spread
of green management system will be improved through
process innovation in energy-intensive sectors. Korea
will seek to strategically develop and globalize a host of
eco-friendly industries including environmental service,
contaminated land recovery and water management.

Korea's R&D investments in green tech will increase
more than double by 2013 from the current level. These
financial incentives will be provided for green companies
while policy-based financial support for R&D investment
in green industries will be expanded and become a global
leader in green technology. If Korea really want to show
successful green growth to the world, Korean government
must have long term plan by setting up effective and
efficient implementation plan, and having innovative
green policy, and more than any thing else, have people's
willingness and self commitment by changing their life
style

There are some companies which has plans to
activated green growth business in South Korea. The whole
POSCO family is actively involved in the renewable energy
business, such as fuel cells for power generation, wind
power, turning waste to fuel, and synthetic natural gas
(SNG). POSCO plans to expand the scope to include small
and medium nuclear reactors, smart grids, turning CO, into
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a resource, and the general materials sector. Daerim has
new plan to reduce CO, emission by using solar energy
planned system and hire energy management who develope
new program to reduce CO, emission in their office. LG try
to maximize energy savings and reduction of greenhouse
gases by having action plans and policies. They have
internal emission trading system over the past 4 years.
[Original English version as written by author]
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Summary

This paper is about Hyundai Motor Company's operations in Russia and explains the reasons it was accepted into the
mass market segment, the marketing strategies that include dealing with consumer and non-consumer classes in Russia and
how sales were conducted focusing mainly on manufacturer marketing channel strategies, the source of their competitive
advantage, as well as methods of entering the Russian market and market expansion methods — all from a marketing strategy
point of view.

First, in Russia, Hyundai's positioning, in which cars are of better quality and are slightly higher priced than domestic
vehicles such as the LADA, was central to their growth in the mass market segment. Additionally, with the licensing of
older models, they were able to achieve lower prices through knockdown kit assembly by local companies. At that time,
differentiation in operational efficiency including procurement, production, and logistics, such as the systemization of suppliers
achieving the swift provision of parts, and a link to the Trans-Siberian Railway reducing logistics costs, also contributed
to lower costs. In addition, by conducting surveys of the local population through the company's own marketing channels,
Hyundai was able to create products and services adapting to local preferences and values.

Second, Hyundai Motor Company expanded the market with a two-channel strategy. Through the channel of local
manufacturers handling domestic automobiles, older model licensing was used to sell the Hyundai Accent, which was
produced locally using knockdown kit assembly, while import models produced in Korea and other global Hyundai plants
were sold using Hyundai's own channels. When consumers who were long-term users of domestic vehicles such as the Russian
LADA purchased an automobile, they would visit a dealer selling domestic automobiles, including the LADA, compare cars
from other companies, and make their purchases. At that time, although the price was slightly more expensive, they saw
the appeal in the high-quality foreign vehicle, Hyundai Accent. With the transition to a market economy, the income of the
younger generation has risen, and rather than domestic cars, they purchase foreign value-for-money automobiles with an
emphasis on sophisticated foreign designs and quality.

Third, the marketing strategy for Hyundai Motor Company was superior in its targeting, positioning, value-for-money
products, marketing communication using sports marketing, their tie-up with the Rolf Group — a local company with know-
how and a network of local contacts, as well their marketing channel abilities (sales capability) selling in two channels.

Fourth, the source of Hyundai Motor Company's competitive advantage lies in the continuous innovation and application
of product development attaining differentiation of the company through reduced pricing and local adaptation, localization,
the establishment of efficient manufacturing methods, and their exceptional marketing ability and supporting design concept,

which were all achieved under the commitment of Chairman Chung Mong-koo.
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0> 73858 13.7 10.9 16.7 227 98/ A 162 A 156 A 188 A 189 A 41 1.3 37
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a5 v EARM 15.2 9.5 5.4 6.1 8.1 1.9 35 2.2 1.6 1.3 2.8 27
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THE M 9.4 12.4 8.1 13.3 19.3 13.4 10.0 11.4 12.4 2.2 4.1 6.1
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20054 | 2006%F | 20074 | 20084 | 20094 | 2010%1-118 | 2010%1Q 2Q 3Q | 20104108 | 118

KEGDPREE (MeiERLLL : %) 7.3 8.6 10.2 89| A 16 — 7.6 3.4 8.4 = —
STEEEH WHERSE : %) A 42 9.1 9.7 28| A33 12.0 13.4 11.6 19.8 1.0/ 4 10.0
HEEDELAEE CIaiERLL : %) 9.5 6.0 15.1 22.1 4.2 11.1 8.5 11.4 10.6 11.3 11.1
BHREEE (TA 32.9 32.9 29.9 29.8 38.1 40.6 37.1 39.9 38.9 40.3 40.6
HREILEBEL—K (kv JTILY) 1,205/ 1,180 1,170| 1,169 1,441 1,369 1,437| 1,384 1,339 1,306 1,274
B%IZ (BHUSKI) A 113 107| A 114] A 710 A 229 A 320 A 78 31| A 193 A 18| AB2

Bl (BHUSKI) 1,064| 1,542| 1,948| 2535 1,903 2,551 499 810 699 268 275

BA (BHUSKI) 1,177\ 1,435| 2,062| 3,245| 2,131 2,871 577 779 892 286 337
ERHBUNE (HErYTIVYT) 73 123 133| A 306| 4 329 71 A 109 A58 148 67 24
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AEBL— b (74 2/USKIL) 1,024 955 929 1,103 1,276 1,168 1,143 1,165 1,184 1,163 1,122 1,128
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