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Foreword

tc "Foreword"
The Republic of Korea, with more than 150 countries, signed the United Nations Framework Convention on Climate Change at the United Nations Conference on the Environment and Development in June 1992. The Republic of Korea became the 47th country to ratify the convention as a non-Annex I country in December 1993. 

This National Communication is a part of the Korean Government's effort to comply with  Article 12 of the United Nations Framework Convention on Climate Change as well as to abide by an agreement made in 1996 when the Republic of Korea became a member of OECD. 

This National Communication shows the Government's determination, as a responsible party to the Convention, to faithfully fulfill its commitments under the Convention in order to prevent global warming and to mitigate greenhouse gas emissions.

In 1994 the Government initiated a number of research projects for the preparation of the National Communication and funded participation from various government ministries and research organizations.

This National Communication consists of chapters dealing with the Republic of Korea's national overview, greenhouse gas emission inventory, policies and measures on greenhouse gases, greenhouse gas emission projection and the impact of climate change on the Korean Peninsula. It also reports the current situation on research activities, international cooperation, and enhancement of public awareness.



Summary 

tc "Summary "
 A.  National Overviewtc " A.  National Overview"
The Republic of Korea occupies the southern half of the Korean Peninsula, which lies between east longitudes 125°04′and 131°52′and between north latitudes 36° 06′and 38°27′. The land area of the Republic of Korea is 99,313 km2, 65.9% of which is mountainous forest area.  The forests in the Republic of Korea were devastated from firewood consumption in the wake of the Korean War, but have recovered as a result of successful afforestation since the 1970's. 

The climate in the Republic of Korea is temperate, with four distinct seasons, as it is located in the middle latitudes. There are systematic seasonal influences over the Korean Peninsula from the Asian continent and the Pacific Ocean so that summers are hot and humid while winters are cold and dry. Average temperatures in August, the warmest month, range from 20℃ to 26℃ and average temperatures in January from -5℃  to 5℃.

The Republic of Korea's population in 1996 was 45.5 million and the population density was 459 persons per km2, the third highest in the world. However the effective implementation of family planning policies has slowed the population growth rate from 3.0% in 1960 to less than 1% at the present. 

The Republic of Korea's economy has changed markedly in every respect over the past 30 years since the early 1970's when the Government launched it's series of economic development plans. The average economic growth rate during the last decade was recorded at over 8.8% per annum, which is far higher than the moderate growth rate of around 2% of some developed economies. The high rate of economic growth inevitably led to the rapid growth of energy consumption.

The Republic of Korea's GDP was US$ 457 billion (per capita GDP US$10,124) in 1995. The Korean industrial structure has experienced a major shift from agriculture, forestry and fishing, and mining industries to manufacturing and service industries.  The share of agriculture, forestry and fishing in total GDP sharply decreased to 6.4% in 1995 from 26.6% in 1970.  Since the 1980s, the heavy and chemical industries have  grown rapidly, with their share of GDP rising to 76.2% of the total manufacturing sector in 1996. The increase in industrial activities boosted  the growth of energy consumption and GHG emissions.

B.  Economic Growth and Energy Consumptiontc "B.  Economic Growth and Energy Consumption"
Expansion of the heavy and chemical industries has been the major impetus to industrializing the economy, pushing the average growth rate to 9.4% per annum in 1981-1990 and 7.4% per annum in 1991-1996.  To fuel the rapid economic growth, primary energy consumption also increased from 43.9 million TOE in 1980 to 165.2 million TOE in 1996, a growth rate of 7.8% per annum from 1980-1990 and 10.0% from 1991-1996. The combination of stable population growth and a rapidly growing economy brought about an increase in per capita energy consumption that reached 3.63 TOE in 1996. Nevertheless, the per capita energy consumption in the Republic of Korea is still lower than the average among other OECD countries. Analogous to most of the advanced countries at the early stages of their economic development, the Republic of Korea to date has been achieving a high rate of economic growth coupled with rapidly growing energy consumption.

The Republic of Korea is not endowed with significant natural resources, and anthracite coal is the only indigenous energy resource that has been commercially produced and sold. Most energy resources are imported from overseas. Since the onset of economic growth, foreign energy dependency (including nuclear power) has been high. Of particular note, it jumped  from 73.5% in 1980 to 87.9% in 1990, and further to 97.8% in 1996. Not only has the absolute amount of the total energy consumption increased, but also the composition of the energy mix has changed. The demand for clean and convenient sources of energy such as oil and natural gas has increased at the expense of domestic coal since the mid-1980's. 

The primary sources of energy in the Republic of Korea consist mainly of oil, coal, and natural gas. As in most countries, the major source of energy in Korea has been oil and its consumption has increased from 182,105 kBbl in 1980 to 356,349 kBbl in 1990 and to 721,063 kBbl in 1996. The increase in oil demand has come in part from the expansion of petrochemical facilities in the 1990s and in part from the inter-fuel substitution of oil for coal  during the same period. In fact, oil consumption increased at 6.9% a year in the 1980's and 12.4% in the 1990's, representing 60.5% of total primary energy in 1996.

Coal is used in the steel and cement industries as well as power generation in Korea. Its consumption increased from 25,862 kTon in 1980 to 43,405 kTon in 1990 and to 50,277 kTon in 1996. The share of coal in primary energy consumption rapidly decreased from 30.1% in 1980 to 19.7% in 1996. The annual average growth rate of coal consumption between 1991 and 1996 was only 2.4%. Such a low rate of growth  demonstrates the anticipated outcome of the government's "rationalization of coal industry" policies in response to rising public concerns about environmental issues.
In 1987, 1,620.7 thousand tonnes of LNG were consumed in Korea, and its consumption has increased rapidly, reaching 9,361 thousand tonnes in 1996 (an increase of 5.8 times). The Government  encouraged the expansion of LNG supply in order to reduce heavy reliance on petroleum and diversify energy sources. Consumers' preference for cleaner energy also played an important  role in boosting natural gas consumption.

The electricity generation sector in Korea has expanded to meet growing electricity demand  accompanying economic growth and improving living standards.  On the supply side,  nuclear power generation programs have been actively pursued by the Government in order to reduce the heavy reliance on fossil fuel in Korea. Since the first plant began operations in 1978, the total number of nuclear power plants has now reached 12. The total electricity generated by nuclear power plants reached 73,924GWh in 1996, about 11.2% of primary energy consumption. As of 1996, the shares of nuclear, coal, oil, LNG, and hydro in terms of total power generation were 36.0%, 27.6%, 20.7%, 13.5% and 2.5%, respectively.

Final energy consumption increased from 37.597 million TOE in 1980 to 75.107 million TOE in 1990 and to 132.033 million TOE  in 1996. 

The annual average growth rate of final energy consumption was 7.2% between 1981 and 1990, and 9.9% between 1991 and 1996.  In 1996, the industrial sector accounted for 51.4% of total final energy consumption, while transport stood at 22.6% and residential and commercial combined for  24.0%.

Energy consumption in the industrial sector has increased and the demand for bituminous coal has steadily escalated in the steel and electricity industries. The transport sector energy consumption has surged due to the increase in the number of passenger cars during the last three decades. In the residential and commercial sector, there has been rapid inter-fuel substitution of natural gas for coal in the form of city-gas. The share of coal in this sector dropped from 61.8% in 1980 to 3.3% in 1996. 

The Government to date has undertaken various measures to implement energy diversification more efficiently and instituted efficiency improvement policies in the 1990's, aiming to transform the energy consumption sectors into being less carbon-intensive. As a consequence, the share of coal in terms of primary energy has markedly dropped from 26.2% in 1990 to 19.7% in 1996, while the share of LNG has risen from 3.2% to 7.4% over the same period.
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-
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Major Energy and Economic Indicators in Korea

    Source: Yearbook of  Energy Statistics, 1997, KEEI.

C.  Inventory of Greenhouse Gas Emissions and Removalstc "C.  Inventory of Greenhouse Gas Emissions and Removals"
The base year for inventory of greenhouse gas emissions and removals in Korea is 1990 and the inventory methodology adopted was "IPCC guidelines for national greenhouse gas inventories in 1995." The inventories were established for six gases including direct GHGs such as CO2, CH4,  and N2O, and indirect GHGs such as  NOX, CO, and NMVOC. CO2 emissions from fossil fuel consumption in the energy sector from 1991 to 1995 were calculated with international bunkering being separately listed. In the agricultural sector, CH4 emissions from rice paddies and livestock were calculated with a slightly different method tailored to allow for  circumstances peculiar to Korea. 

In order to calculate the GWP index for direct greenhouse gases, the 1996 IPCC GWP was employed. With a 100-year-time-horizon GWP index, the contribution of CO2 was 87.7% and that of CH4 10.9%. In particular, the contributions of GHG emissions from the energy sector to the total GWP value are 95.5% so that substantial efforts to mitigate GHG in the energy sector are certainly necessary. The reliability of the non-CO2 emissions inventory of other sectors including agriculture, forestry, waste management and industrial processes is significantly hampered by the lack of accumulated input data. To make the emissions inventory for these sectors more reliable in the future, the Korean Government will take measures to modify ways to collect, process, and report the necessary inventory data.

In Korea, net CO2 emissions in 1990 were 230,278 Gg, equivalent to 62.8 million TC. Total emissions were 256,513 Gg and forest removals were 26,235 Gg, which were 10% of  total emissions. It should be noted, however, that the net emissions in the table did not take into account international bunkering. 

In 1990, CO2 emissions from fossil fuel combustion amounted to 238,990 Gg. CO2 emissions from fossil fuel combustion in the industry sector contributed the largest share, accounting for 37% of total CO2 emissions. The residential/commercial sector was the second largest source of  CO2 emissions, with a share that was 27% of the total, while the shares for transport, public, and electricity generation sectors were 18%, 3%, and 16%, respectively. 

The CO2 emissions from fossil fuel combustion increased at an annual rate of 9% during the period 1990-1995. In the same period, CO2 emissions from electricity generation had the highest average growth rate of 17%, transport 14%, industry 9%, and commercial/residential 1%. In 1990, methane emissions were 1,362 Gg, 30.4% of which came from rice paddies.

Category
CO2
CH4
N2O
NOx
CO
NMVOCs

Net Emissions
230,278
1,362
12
851
1,056
152

1. Energy-Related Emissions
238,990
264
11
851
1,056
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A. Fuel Combustion
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17
11
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1,056
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1. Energy Transformation

2. Industry

3. Transport

4. Residential and Commercial1)
5. Public and Other 2)
6. Biomass Burning
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0.3
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6
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2
2

2

2

3

4
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0.6
7
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39

20
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  B. Fugitive Fuel Emissions
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-
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2. Industrial Processes
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-
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-

-
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-
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-

-

-

-
-

-

-
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3. Agriculture
-
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1
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-
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D. Nitrogen Fertilizers
-

-

-

-
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-
-

-

-

1
-

-

-

-
-

-

-

-
-

-

-

-

4. Waste Management
11
495
-
-
-
-

A. Waste Incineration

B. Landfills

C. Household Wastewater

D. Industry Wastewater
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-
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-
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-

-

-
-

-

-

-
-

-

-

-
-

-

-

-

5. Total
256,513






6. Removals (Managed Forest)
­26,235
-
-
-
-
-

7. International Bunkering
7,140
-
-
-
-
-

Greenhouse Gas Emissions/Removals in Korea (1990)                (unit : Gg)

      Note: 1) non-CO emissions are those from residential and commercial sectors in 1989


       2) non-CO2 emissions are those from public and other sectors in 1989

D.  Projection of Energy Demand and CO2 Emissionstc "D.  Projection of Energy Demand and CO2 Emissions"
The Rational Energy Utilization Act makes it mandatory to establish 『Basic 10-year National Energy Plan』 and to revise it every five years to reflect changes in economic circumstances and population growth. The plan is a rolling plan by nature, and a long-term energy demand projection is a part of the plan. 

As a vehicle for projecting energy demand in Korea, a modified version of the LEAP model,  which has been tailored to meet the Korean socio-economic structure, is employed. In parallel, a long-term electricity demand projection using the WASP model was made as a reference. IPCC methodology has been adopted for the calculation of CO2 emissions.

Economic growth is an important factor determining future energy demand.  The energy demand projection was based on the assumptions of the economic growth forecast in the Long-term Economic Management Plan of 1992, with the actual energy consumption data for 1996 as a starting point.  

According to the Long-term Economic Management Plan, GDP will increase by 2.37 times from 1995 to 2010, population by 1.11 times, the number of households by 1.28 times, and the number of automobiles by 3.55 times.

The projected energy demand exhibits a steady growth from 150.4 million TOE in 1995 to 328.1 TOE in 2010. The annual average growth rate of energy demand between 1996 and 2010 is projected to be 5.3%. 


1985
1990
1995
2000
2005
2010
AAGR(%)








86-95
96-10

Primary energy demand

Final energy demand

Energy/GDP

Per capita energy consumption
56.3

47.0

0.51

1.4
93.2

75.1

0.52

2.2
150.4

121.9

0.58

3.4
213.4

169.9

0.60

4.6
272.9

212.6

0.58

5.7
328.1

251.2

0.54

6.6
10.3

10.0

1.5

9.3
 5.3

 4.9

-0.6

 4.6

Energy Demand Projection   

        (unit: million TOE, TOE/90 million Won, per capita TOE)

The results show that the corresponding CO2 emissions would increase, at an annual average rate of 5.2%, from 101.1 million TC in 1995 to 217 million TC in 2010.  
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Energy demand forecasts vary to a great extent with changes in economic growth and investments in energy efficiency improvement. At the end of 1997, Korea is, unfortunately, experiencing serious financial difficulty, receiving IMF rescue funds. 

As this financial crisis is likely to hamper economic growth and capital investment in energy efficiency improvement, a downward adjustment to the current energy consumption projection seems inevitable. 

The Korean Government is now conducting a revision of the energy demand forecast taking fully into account repercussions of the current crisis on the future course of energy demand. The outcome of such revision will be made available in the next National Communication.

E.  Impact of Climate Change on the Korean Peninsulatc "E.  Impact of Climate Change on the Korean Peninsula"
As the Korean Government recognized the potential significance of climate change, it  began to fund basic researches for a climate change impact assessment. Outcomes of the government funded studies in recent years indicated that serious consequences would follow if CO2 concentration around the Korean Peninsula doubled. 

The main consequences might include changes in temperature, as well as in the amount of precipitation and river flows.  According to the studies, the temperature could rise by 1.0-4.0℃, and amounts of precipitation and river flows would also increase. The southern coastal areas would be transformed to a subtropical zone from a temperate zone. 

 While latent crop productivity might increase due to a prolonged summer season, it is anticipated that it would be difficult to maintain normal levels of production of perennial temperate zone fruits. Land areas available for cultivating semi-temperate zone vegetation would expand. 

But temperate zone and semi-boreal zone vegetation would decrease exponentially in diversity and some would be in danger of extinction. Marine life around the Korean Peninsula would also face serious consequences including a decrease in the number of cold-water aquatic species.

F. Greenhouse Gas Emission Mitigation Policies and Measurestc "F. Greenhouse Gas Emission Mitigation Policies and Measures"
After ratifying the Climate Change Convention in December 1993, environmental consideration became an important factor in policy-making. Considering its heavy dependency on foreign  imports for energy resources, the Korean Government has been undertaking a variety of measures to promote the rational use of energy and has intensified its comprehensive efforts to reduce greenhouse gas emissions to combat global warming 

    □  Energy Sectortc "    □  Energy Sector"
The Government has been focusing on energy conservation policies as the most effective measures to mitigate greenhouse gas emissions, After the  global oil crises of the 1970s, energy conservation policies were adopted which were later reinforced after the Rio Environment Conference of 1992. 

In 1974, the Heat Management Act was enacted to  implement energy conservation policies systematically.  In 1979, the Korean Government began implementing comprehensive and aggressive policies based on the Rational Energy Utilization Act, which replaced the Heat Management Act. 

The National Committee for Energy Conservation was established in 1997 to implement efficient energy conservation policies. Its members consisted of experts from both private and public sectors. To help motivate energy conservation efforts, the Rational Energy Utilization Act was revised in 1997 to include a clause on early-notification of energy price changes. 

Based on the Rational Energy Utilization Act, the Government enhanced it efforts to build a low-energy consumption industrial structure with various energy conservation and efficiency improvement policies for industry, transport, and residential sectors. 

To illustrate, in the industry sector the Government has been promoting "the 5-Year Energy Conservation Plan of Energy Intensive Companies," replacement and renovation of old and inefficient boilers and furnaces, diffusion of high efficiency motors, and co-generation. 

In the  transport sector, it has been trying to improve energy efficiency in motor vehicles through mandatory fuel efficiency labelling as well as fuel economy targets. 

Also in the residential sector, the Government has enhanced energy efficiency labelling,  minimum energy efficiency standard and district heating systems, which aim to induce rational use of energy by residential consumers.

The Government has carried out strong inter-fuel substitution polices by way of expanding  natural gas consumption, nuclear power programs, and new and renewable energy development. The expansion of gas consumption will be enhanced by the construction of new receiving terminals and a nation-wide pipeline grid. 

For the expansion of nuclear power programs, 16 new units of nuclear power plants will be added to the current 12 nuclear power generation units. This will raise the share of nuclear power generation in terms of  total electricity generation to 45.5% by 2010 from 36% in 1996. 

The Government has targetted the supply of 2% of total primary energy by 2006 through new and renewable energy technology development. This target is supported by the "Ten-Year Energy Technology R&D Plan, 1997-2006," that integrates technology for energy conservation, new and renewable, and clean energy into a single, systematic, and yet comprehensive energy technology development program to facilitate energy savings through technology development.

In an effort to reduce carbon dioxide emissions, the Korean Government has imposed duties on the import of petroleum products and LNG (Liquefied Natural Gas) and taxes on sales of kerosene, LPG (Liquefied Petroleum Gas) and LNG. 

All revenues from these energy taxes have been deposited in the Special Energy Account and used for energy conservation, district heating, and R&D projects, which are generally considered carbon dioxide reduction measures. Even though the amount of energy taxes is not directly linked to the level of carbon content contained in different energy sources, these taxes play the role of carbon taxes.

The Government plans to allow the level of energy prices to rise gradually to those of non-oil producing OECD countries by shifting away from its low energy price policies of the past. High energy prices will send a strong signal to energy consumers that the Government is serious about controlling consumption. 

There also will be incentives for saving energy and making investments in development and adoption of efficient energy technologies. In addition, the Rational Energy Utilization Act was revised in 1995 mandating energy supply companies to establish and execute demand side management (DSM) and investment plans. 

Under the 1995 revision of the Rational Energy Utilization Act, major energy suppliers including Korea Electric Power Corporation and Korea Gas Corporation have developed long-term plans for DSM since 1996 to improve efficiency and control load management programs. 

    □  Forestry Sectortc "    □  Forestry Sector"
The Government has implemented policies to protect existing forests and to enhance the carbon pool. Included in these policies are forest planning, designation of reserve and protective forests, and control of forest fires, disease and pests as laid out in the Forest Law. In an effort to expand the carbon pool, the Government has been carrying out afforestation and reforestation with superior species.

    □  Agriculture & Animal Husbandry Sectortc "    □  Agriculture & Animal Husbandry Sector"
The Government has been conducting and recommending agricultural policies and practices to mitigate GHG emissions from the agricultural sector. The policies in the agricultural sector include recommending agricultural practices effective in methane mitigation in rice paddies and providing guidance to farmers for methane mitigation. In the animal husbandry sector, methane emission mitigation policies include restraining enteric fermentation and promoting effective manure management.

    □  Waste-management Sectortc "    □  Waste-management Sector"
The Government has undertaken waste management polices for waste reduction, recycling, incineration and landfills. In order to carry out systematic management of waste the Government established the National Plan for Integrated Solid Waste Management in 1993 and revised and supplemented it in 1996. This plan aims to manage solid wastes effectively and systematically.

      Sector
              Policies and Measures

Energy

   Energy Conservation

  - Industrial Sector

  -  Residential·                     Commercial Sector

  - Transportation Sector

   Interfuel Substitution 

   Energy Technology

   Development

    Demand  Side Management

Forestry Sector

   Forestry Protection

   Carbon Pool Expansion

Agriculture & Animal Husbandry Sector

   Methane Gas Mitigation

Waste Sector

   Waste Reduction

   Waste Recycling 
 Target Energy-Intensity Level by Product, Five-Year Energy Conservation    Plan  for  Energy-Intensive  Industry, Cogeneration

 Housing Insulation, Energy Efficiency Grading System, Minimum          Efficiency Standards, District Heating

 Fuel Efficiency Labelling Program, Fuel Economy Targets 

 Nuclear Power Generation, LNG, NRSE

 Ten-Year Energy Technology R&D Plan

 Energy Pricing System, Long-term Plan for DSM 

 Forest Planning, Designation of Reserve and Protected

 Forests

 Afforestation, Reforestation with Superior Species

 Agricultural practices effective in methane mitigation of rice paddies,       Guidance to farmers for methane mitigation of rice paddies. Limiting      enteric fermentation and promoting effective manure management.

 Volume-based Waste Fee System, Discouragement of Disposable Product   Usage, Separation/Collection System

 Waste Fine System, Deposit System 

  Summary of Greenhouse Gas Mitigation Policies and Measures
G. Future Directionstc "G. Future Directions"
To limit future CO2 emissions effectively, the Government will continue to implement policies that encourage voluntary participation of both public and private sectors in addition to current policies that have been carried out.  

 For this purpose, the Government will exploit financial incentives, and will consider and implement measures to mitigate CO2 emissions through voluntary agreement between the Government and industry. If necessary, the Government will take further actions to enact laws promoting more effective mitigation measures.

The Government will also make efforts to enhance awareness of industry and the general public regarding UNFCCC. The significance for and potential impact of UNFCCC on Korea will be publicized through public forums, publication of pamphlets and guidebooks, and the use of mass media.

To encourage rational energy use, education opportunities for industry and the general public will be provided. Early education programs on energy conservation will be strengthened to enhance awareness among primary, middle and high school students, the future leaders of the nation.

The Government will also encourage the industrial sector to design management plans that take into account the limitation of CO2 emissions in accordance with UNFCCC. In addition, the Government will  make efforts to obtain concrete results by implementing new policies. It will also require energy suppliers to devise and carry out plans to enhance  efficiency improvements so that demand management investment can be expanded. The Government will implement measures to minimize costs and losses incurred by energy suppliers from such investments.

The role of the central and local governments will be coordinated so that regional energy plans, fully taking into account unique regional circumstances, can be established.

 Support for regional energy projects will be continuously expanded and at the same time local governments will be encouraged to enhance awareness and capabilities regarding greenhouse gas issues.

Korea will make an extensive effort to expand the scope of the next National Communication. First of all, emphasis will be given to minimizing the uncertainty of CO2 emission forecasts and adding inventories and demand projections for the emission of greenhouse gases other than CO2. Second, mitigation policies for each greenhouse gas and each industry will be presented, and a concrete and quantitative analysis on how each policy can contribute to mitigation will be included. Adaptation measures for climate change will also be studied.

Korea will make its best effort to mitigate and prevent climate change within its economic and social capabilities, and will strengthen bilateral and multilateral international cooperation so that these efforts can be pursued most effectively.

- ii -

