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I. Introduction

As of 2005, forest land in Korea comprise about 6.5 million hectares or 64.2 percent of national land area, whereas total cultivated area made up only 20.2 percent and areas for other purposes comprised the remaining 16.6 percent. Since the majority  of the national area is forested land, the importance of forest preservation has been well known to the Korean people for generations.

Table 1.   Composition of National Land Area by Use

                                                                                     (Unit: % )

	Year
	Forest
	Cultivated Land
	Others

	1955
	67.8
	20.3
	-

	1970
	67.3
	21.6
	11.1

	1975
	66.7
	22.7
	10.6

	1980
	66.3
	21.6
	11.5

	1985
	65.9
	21.5
	12.5

	1990
	65.0
	21.0
	14.0

	1995
	65.0
	20.0
	15.0

	2000
	64.4
	20.6
	15.0

	2005
	64.2
	20.2
	16.6


Sources: Korea Forest Service, Statistical Yearbook of Forestry, each year

Even though the direct contribution of forestry to the national economy is not great, its importance  cannot be exaggerated. In the 1960’s, the contribution of forestry-related production to gross national product (GNP) was about 2.8 percent but the ratio declined to 0.5 percent in the early 2000’s, due to the relatively rapid expansion of other sectors. But the external benefits of forest land, such as flood control, watershed management, recreation, amenity values, and the provision of wildlife habit are readily impact and are indispensable to the well-being of human life.

Table  2.    Contribution of Forestry Product to GNP

(Unit: % )

	Year
	Agriculture, Forestry and Fishery
	Forestry

	1960
	44.3
	2.8

	1965
	42.9
	2.6

	1970
	26.0
	2.2

	1975
	24.5
	1.6

	1980
	14.9
	1.1

	1985
	12.8
	0.7

	1990
	10.8
	0.5

	1995
	5.7
	0.2

	2000
	4.9
	0.5

	2005
	3.4
	0.4


Source: Korea Forest Service, Statistical Yearbook of Forestry, each year

Until the 19th century, Korean forests were rich and old-growth. And only a few decades ago, a large portion of Korea’s forests had been devastated as a result of over cutting and illegal cutting for construction, fuel, and lack of proper management throughout the chaotic periods of Japanese occupation (1910-1945) and the three-year Korean War (1950-1953). The average stock volume per hectare in 1960 was only 10.6 m3. As a result, serious damage associated with lack of forest preservation; e.g., massive land-slides and flooding of crops land occurred almost every year. Flooding and erosion resulted in the loss of arable land, which in turn magnified the problems of flooding, landslides and soil erosion. The cycle of poverty continuously increased and became ever more vicious and more interlocked. 

Recently, reforestation is not an issue only in Korea, but also one of the most important agendas in international society, because many economists believe reforestation is one of the most efficient and effective methods to solve the global warming. Three major ways to store additional carbon in forests include ‘Preventing Long-term Deforestation’, ‘Increasing Tree-planting’, and ‘Improving Forest Management’. 
Fortunately, there has been great improvement in the state of Korea’s forests as reforestation programs have been quite successful. A large part of the denuded and devastated regions is now covered up with trees, shrubs and grass and is again inhabited by wild life as the result of endeavors of those in forestry and closely related fields, without which may not have been possible.

The purpose of this paper is to summarize the reforestation of Korea in recent decades. Examination of the important aspects of reforestation policy is very important to the understanding of replantation. But factors external to the forestry sector are more important in the identification of the cause of success of replantation because general socio-economic conditions extensively and lastingly determine the state of the natural environment. A close look at the situation of forestry in other Third World countries may suggest why such macro conditions, external to the forestry sector, are so important.

II. Causes of Deforestation
The importance of the forest was well recognized in traditional Korean society. Illegal logging was severely penalized, and society paid much attention to the maintenance and preservation of forests since forestry was directly related to the economic security of the people: The forests provided protection them from flooding and fuel and other basic materials for wood products.

The devastation of Korean forests can be traced back to the late 19th century. During the 500 years of the Yi Dynasty, which lasted until the Japanese occupation in 1910, land use rights were granted to the aristocratic class by the king. Most forest lands was common property (all lands, including forest areas, were owned by the king.) of society and the regulations against exploitation and misuse of the forest were effective and under the control of royal authority and social customs. However, as the royal dynasty came to lose its authority, protection and preservation of common property based on traditional rules and royalty to the king could no longer be expected, as a result, deforestation of large areas took place.

Once the Japanese took control of Korea in 1910, the major portion of forest land fell under the ownership of the colonial government. The Japanese colonial government enacted an ordinance that all land owners must report to the government in order to make their property rights valid, creating the grounds to take ownership of unclaimed land. The Japanese colonial government did not have any strong incentives to preserve the forests of Korean peninsula and massive tree-cutting was undertaken during the regime. The colonial government regulated and severely penalized any wrong doing conducted by Koreans with respect to forests under the claim of law enforcement, and  cut huge numbers of trees from Korean lands for their own military, industrial and domestic uses. Korean lands were used for the Japanese military, industry and domestic uses. Deforestation was severe in northern parts of Korea where large coniferous forests were located.

As the Japanese withdrew from Korea at the end of World War II in 1945, a political vacuum in Korea existed until a new government emerged. The Korean peninsula was divided into two in 1948, and separate governments were established in each half. In the meantime, no one took responsibility for protecting the forest except small part of the forest which was already under the clear individual ownership. Liberation from Japanese rule gave Koreans political freedom, but the people still lacked the economic basis for self-sufficiency, and due concern had not been paid to environmental preservation, forest preservation in particular.

The Korean War broke out in 1950 before administrative structures were fully instituted under the new government. During the three years of warfare, most of Korean’s territory was severely damaged. After the war, the demand for wood was high in order to rebuild houses and conduct reconstruction of structures that had been destroyed. Materials such as plastics, aluminum, and iron that can be substituted for wood were either non-existent at the time or not domestically produced. The consequence was heavy dependence on wood. Illegal logging and over-logging of trees intensified because of high wood prices and the absence of legal enforcement A large part of Korea’s forest land was stripped of trees up to the 1960’s: The percentage of forest lands covered by trees was reduced to only 58 percent, and the average stock per hectare was only 9 m3.

Population was very high after the Korean War. During the period of 1955- 1960, the average annual growth rate of population was as high as 3.0 percent and while was 2.5 percent during 1960 to 1965. Population density per square kilometer was 218 persons in 1955 and had increased to 288 in 1965. Under sluggish economic development conditions, one immediate result of such strong population growth was the exploitation and poor management of natural environment, especially forests.

Even though the need for reforestation was fully realized by Korean people immediately after the War, replanting efforts were not sufficient to bring forth any improvement in the state of forests. Abatement of absolute poverty was the primary social imperative. As consequence, it was not until the nation began to devote its full attention to economic development in the early 1960s that the need for reforestation was seen in the context of its economic significance.

III. The Process of Reforestation
A. Soil Survey Started in the 1960s
Soil is a fundamental resource to establish forests. Thus, soil physicochemical properties such as parent material of the forestland needs to be identified prior to the establishment of a   forest restoration scheme. Soil survey may provide an outline for restoration considering site productivities and special features of the site.

Soil survey not only includes detailed examination of soil, but also gives full description of ecosystems surrounding the soil. Complete descriptions of soil serve as a basis for soil interpretation and planning of restoration. It is natural that different kinds of soil to be treated in different ways with considering the characteristics. In the case of severely eroded areas, soil stabilization techniques also need to be adopted in several kinds of way with considering soil conditions such as soil gradient, which I turn affects on the choice of planting species.

In general, degraded soil contain very thin or no layers of A and B horizons. Thus, it is not economic to plant a tree species which only grows on fertile soil because only few trees can survive on the land. Only pioneer species such as N-fixing trees can be to plant on thoroughly denuded or infertile lands at first.

In addition, we need to consider that forestlands are quite steeper than cropland. Soil stabilization should be applied prior to the planting of any trees on divested forestlands, making erosion control would be the first step for the reforestation of divested forestlands.

B. Erosion Control in the 1960s
Soil erosion by water or wind is a major problem in the degraded forest ecosystem. Erosion reduces soil thickness and the volume of soil available. It is also affects water storage and root exploration for nutrients for plants.

Afforestation is very important in the final stage of erosion control. Generally speaking, the surface soil in the denuded area is very infertile, and the physical properties are also bad for the trees. Therefore, we have to select tolerant species which will flourish on the denuded land. The following characteristics are required for the trees: fast growing; dense and thick; easy to replant; good tree root growth which binds soil particle well; adoptable to infertile, dry and cold land; should be tolerant to share or sunlight.

Erosion control was the first step taken by the Korean government as the foremost forestry policy during the late 1950’s and 1960’s. In the 1950’s, 670 thousand hectares, or 10 percent of the total forest land, was completely devastated. Due to gradual expansion of erosion control projects and the completion of intensive erosion control works during this period, the total area of devastated forest was reduced to 120 thousand hectares by the late 1960s.

In the early 1960s, Korea was still supplied with foreign aid, mainly in kind, and the major supplier was the United States with its agricultural surplus. Part of these aid funds was used by the Korean government to fund soil erosion control in early stages of the project. But domestically raised funds came to replace foreign aid as the erosion control project continued. Unemployment was rampant in the rural areas: this abundant labor force was able to be employed in public projects like soil erosion control with relatively low compensation.

C. Spiritual Campaign: Saemaeul Undong (SU)

The Korean model of community development, which is better known as the “Saemaeul Undong (SU)” is increasingly paying world-wide attention in recent years. This fact is considered as the national and international recognition in regards to its uniqueness and its potential to be transferred to other developing countries. The Korea conducted a nation-wide community development movement under the slogan of diligence, self-help, and cooperation. The phonetic word “Saemaeul Undong” in Korean language means “New Village Movement Campaign.” It can be said that the Saemaeul Undong represents community development movement focusing on rural community development and is designed to transform rural communities into more cooperative, productive, modern, and “livable” communities.

Saemaeul Undong was supported by the Korean government and spread out as a whole nation movement. In the 1970’s, the Korean government concentrated on reforestation with efficient execution on the Forest Development Plans and was related into Saemaeul Undomg. The Korea Forestry Service was moved into the Ministry of Home Affairs from the Ministry of Agriculture and Fishery in 1973.

Village residents planted and tended trees in the mountains near the village with the ideologies of SU. Forest fraternities (mutual and association) were organized to reinforce reforestation activities. Leaders were trained to conduct reforestation activities through Saemaeul Undong education programs. For positive involvement in reforestation activities, the government paid fees to the people conducting village nurseries, planting and afforestation to control erosion.

IV. Reforestation Policies

A. The First 10-Year Forest Development Plan (1973-1978) 

     - Rehabilitation and Fuelwood Production –
As mentioned, Korean forests were rich old-growth forests. However, these forests were totally destroyed due to excessive logging and illegal logging for construction materials and fuel during Japanese occupation from 1910 to 1945, and post- Korean War period of 1950 to 1953. As a result, the average stock volume per hectare in 1960 was only 9.5m3. 

A turning point in the history of forestry policy in Korea was witnesses in 1973 by the initiation of the 10-Year Forest Development Plan, which called for rapid reforestation of the entire country through a national campaign. The plan was targeted the reforestation of denuded forest lands as early as possible. 
First, the Development Plan featured participation of the entire nation in the reforestation project, planting of economically valuable tree species to increase village incomes, and planting of fast-growing tree species. Second, the Plan was to develop new economic zones of forest lands directly connecting the goals of land conservation and the increase of income by reforestation and forest production. Third, another objective was to achieve rapid reforestation of denuded forest land through the planting of fast-growing tree species. And finally, the Plan was to accomplish the arrangement of fire shift cultivation.

As a consequence of nationwide efforts, a total of 1.08 million hectares were planted with trees in only 6 years in addition to 42 thousand hectares of erosion control. In order to promote early reforestation of unstocked areas, more fast-growing and nut-bearing trees were planted rather than slow-growing timber by a ratio of ratio of 7 to 3. During the 6-year period, most of the denuded forest lands in Korea were successfully afforested. 

In particular, government appointed the month of April as a “National Tree Planting Period” to plant trees. The government also encouraged various groups and communities such as villages, families, and schools to participate in the reforestation program. In this period, remarkable progress was made in forest protection by minimizing artificial damage to forests by prohibiting access to mountains and the formation of rural fuelwood forests.

Through the implementation of this movement, the 1st 10-year Plan which originally planned to be completed in 1982, completed 4 years earlier than planned.

B. The Second 10-Year Forest Development Plan (1979-1988)

   - Timber Production –
Even though the First 10-Year Forest Development Plan ended up achieving its target 4 years ahead of schedule and successfully  planted most of the damaged forest lands of Korea, the quality of the forest was not satisfactory from the perspective of economic value. In order to maximize forest productivity in the future, the government set up the Second 10- Year Plan in 1979. The main goals of the Second 10- Year Development Plan were to reinforce the national reforestation program and to create new economic regions by establishing productive forests and promoting public awareness of benefits from forest land.
The basic objectives of the Second 10- Year Forest Development Plan were to build large scale commercial forest zones for production of industrial timber. For efficient implementation of the plan, the government initiated various forest policies: such as the strengthening of the national reforestation plan, the expansion of forest protection activities, the enlargement of the forest development funds for supporting private forest management, grouping and enlarging the national forests, and the conducting of forest conservation projects to improve public benefits of forests.

Especially financial and administrative support by the government was increased to encourage reforestation activities and the cooperative management of small scale private forests.

Major accomplishments of the period were first, the reforestation of 0.966 million ha with the formation of 80 large scale group commercial forest zones (0.325 million ha). Continuous management of natural forests and juvenile artificial plantations was also carried out. Erosion control works were undertaken in accordance with the principle of regional completion of denuded forest areas. 

Second, helicopter purchasing project started to implement the forest fire prevention and aerial control for diseases by government. Scientific prevention of forest diseases and insect damages was also undertaken using biological control methods. 

Third, the Forest Works Training Center was also established to raise the level of mechanization in forest activities and to train forest technicians. Forest road construction was also regularized and 786 km of forest roads were constructed as a result.
During the period, as mentioned, the government planned to establish a total of 1.15 million hectares of commercial forest regions. Particularly, the establishment of 80 large-scale commercial plantations on 325 thousand hectares was carried out. In some regions, bigger planting stocks were used for rapid improvement of the landscape. Vacant lands in rural areas have been reforested with economic tree species to create additional income and amenity from marginal lands. As part of the reforestation project, the care of natural hardwood forests has also been carried out since 1982 to meet the diversified wood demands for hardwood.
C. The 3rd 10-Year Forest Development Plan (1988-1997)

- Establishment of Multifunctional Forests –
The objective of the 3rd National Forest Plan,- the Forest Resource Enhancement Plan, was to harmonize the goals of increasing the economic development of forests and improving public benefits from the forests.

Although reforestation was nearly completed by the 1st and the 2nd 10-year Forest Development Plan, Korea still depends more than 85% of domestic timber use on the imported timber. At the same time, there was also an increasing demand for the conservation of the environment and outdoor recreation on forest.

Table 3. Timber Demand and Supply

                                                                         (unit: 1,000 sq. m)

	year
	Demand
	Domestic

Supply
	Import
	Others
	Self-

Sufficiency Rates

	1950
	
	
	
	
	

	1960
	921
	453
	468
	-
	48.2%

	1970
	3,988
	833
	3,155
	-
	20.8%

	1980
	7,750
	1,008
	6,141
	601
	13.0%

	1990
	9,423
	1,138
	8,235
	-
	12.1%

	2000
	8,327
	1,592
	6,735
	-
	19.1%

	2005
	8,372
	2,350
	6,022
	-
	28.1%


Source: Korea Forest Service, Statistical Yearbook of Forestry, each year

The fundamental target of the plan is based on maximizing the efficiency of forest land utilization, building foundations for forest land management, creating forest income sources in rural areas and improving multiple public benefits of the forests.

Under these objectives, the government established the following priorities:

First, it has been designated forestry development promotion zones of about 1.52 million ha in private forests with concentrated government investments. Simultaneously, the management system was to modernized through mechanization of forest works and the designation of adequate management units in national and public forests.

Second, the new concept of multiple use management is introduced, and this new idea promotes harmonious relationships between timber production and other functions of the forest.

Third, the government plans to encourage urban forests in city areas and recreation forests in rural areas to provide people clean air, water, and recreational spaces.

Additionally, the government introduced plans to increase the efficiency of the forest activities by improving forest road infrastructure-; amend forest laws and forest taxation system, raise forestry development funds to implement private forest cooperative managements; and operate research projects in various fields.
D. The 4th 10-Year Forest Development Plan
- Sustainable Forest Management-
In the 21st Century, the situation surrounding Korea is 
expected to change very rapidly, and it will be possible to be divided into 6 categories. It is also asked the change of idea and concepts for new forest policies.

The range of the plan is expanded from national level to global 

level, and the main point will be enlarged from forests, forest owners, forestry to land, people, and industry,  as the target of the  plan will also be diverted from mountain forests to urban forests. The main body for the plan will be changed from central government to local government and people, as the importance of the forest’s value should be turned from economic and environmental resources to future, culture, and mental resources.

- Coming in the period of international competition under WTO system: The meaning of traditional frontiers will be diminished, and the exchange of technique, capital, goods and services will be unrestricted on a global level. And the competition system as a national unit will be turned to city and regional units, requiring the increase of the competition power of the forest industry, and the vitalization of regional forestry.

- Change of social structure and the increased for the quality of life improvement: It is expected to raise people’s needs for recreation, culture, leisure, and the value of recreation, environment, culture, and mentality to increase the quality of life. Therefore it is requested the enlargement of recreational and cultural functions of forests.

- The latest trends of industry according to the technical innovations and the development of information and communication: The construction of high speed network of information and communication and high technology industry will be generalized, and the importance of forests as future resources will also be increased by the development of new materials using the diversity of the forest ecosystem. So it is important to develop forest information network systems linking national information systems and the Korean style forest management model.

- The maturation of local self- governing bodies and the progress of localization: The desire of local area development by local governments will be increased, and the importance of cooperation between central and local government will be expanded. Therefore it is necessary to develop the forest management system which considers the characteristic of local area forest industry policies.

- The importance of environmental conservation: It will be expected the restriction of harvesting and export of log from forest resources rich countries according to the global level’s environmental conservation movement, and the national forest development considering the economic efficiency in national level. Therefore it is required the enlargement of the national forest stock and the construction of sustainable forest management systems.

- The formation of Northeast Asian economy zones and the enlargement of exchange between South Korea and North Korea: It is expected that Northeast Asian economy zones will be developed as one of the global important economy block, and the possibility of reunification of Korea Peninsula will be increased and also the opportunity of forestry exchange between South Korea and North Korea will be increased. Therefore it is expected to construct the scheme for participation of Northeast Asian economy zone as a  member and make the blueprint of Korean Peninsula’s forest management.

In the 21st Century, we expect the reunification and the jump into the world leading country group, and attach the importance to the life’s quality as well as material possessions. Therefore, in forestry, it should be established the development strategy which nicely matched with the 21st century’s change as follows:

- Policies for the nation’s future and future generations: It is urgent to manage the forest, which has already reforested by 3 times 10 year Plan, as economic, environmental, and cultural resources which suitable to the one of world leading country. And it is necessary to expand the forest resources diplomacy, and try to carry out to participate actively as a key country in the Northeast Asian countries.

- Policy for national economic development: It is recommended to foster the forest industry which has the competitive power by the enlargement of management foundation, and supplying   industrial land actively by the harmonious development of mountain areas with nature and to strengthen the function of land preservation to expand the national forest.

- Policy to improve the quality of life of the society: It is desirable to expand the recreational forest sites to increase the quality of life, and try to moralize the forest ethics for the abundant humane life.

The Forest Administration of Korea has been responsible for the
establishment and performance of the forest basic plan in Korea. Under the new environment, the basic idea of the 4th 10 Year Plan (1998-2007)was designed for the harmony of forest and humane life to realize the symbiosis of humane and nature, the harmony of development and conservation, and the unification of economy and environment which is called as environmentally sound and sustainable development.
The contents of the Plan was first, the providing the basic frame 

for the forest land management system – conservation and development of forest land, and second, the establishment and management of forest resources, and third, control the demand and supply of forest products and provide support of the forest industry, and forth, and finally, the manage wildlife and the forest ecosystem. The policy goal and main target are as follows:
Table  4. The Policy Goal and Main Target in the 4th Plan

	Policy Goal
	Main Target

	The increment of forest

role for future generation

(Forest for Future)


	- Construction of drainage basin forest management which unify the ecological and economic function of forest by creation of “forest ecology management zone”
- Sustainable management of forest as the economic, environment, cultural, mental resources

- Strengthening of international forest cooperation and expansion of advance in oversea

	The rearing of forest which

has strong competitive power

(Forest for Production)
	-Rational conservation of mountains area and productive use

- Industrialization of forestry and vitalizations of regional forestry

	The creation of large lot for

life which has the vital power

(Forest for life)
	- Consolidation of urban forest management system and expansion of environmental forest

- Various development of mountainous village

- Promotion of forest culture and expansion of recreational facilities


Source: Korea Forest Service 

V. Changes in the State of Forest
Changes in the state of forests as the result of reforestation since 1960 are shown in the following table. Average stock volume per hectare was only 9.5m3 in early 1960s, but increased very rapidly to 79.2m3 in 2005. It will take many years for the replanted trees to fully mature, and the growing stock and average stock volume will still increase for many years in the future.

Even though there has been significant growth in the volume of total forest growing stock, the direct output from forests has not increased proportionately. A large portion of timber demand is met by imports, and wood has been replaced as the source of fuel by other fuels such as coal, oil, and natural gas. On the other hand, there has been a substantial expansion in byproducts from forests, such as nuts, fruit and mushrooms, since the late 1970’s.
Table  5. Forestland Area and Growing Stock by Year
                                                                            (unit: ha, cubic meter)

	Year
	Area (ha)
	Growing stock(total) 
(
	Growing stock(ha) 

	1960
	6,700
	63,995
	9.55

	1970
	6,611
	68,772
	10.40

	1980
	6,567
	145,694
	22.18

	1990
	6,476
	248,426
	38.36

	2000
	6,422
	407,576
	63.46

	2005
	6,394
	506,377
	79.20


Source: Korea Forest Service, Statistical Yearbook of Forestry, each year
VI. Policies Supporting Reforestation
A. Administrative Structure

1. Korea Forest Service
The central administrative body responsible for the management of forests at the national level is the Korea Forest Service. The body previously in charge of forest management was the Office of Forestry. As the importance of efficient management came to be realized, the administrative structure of the duty was upgraded and its organization expanded in 1967, to form the Forestry Administration.

In the process of reforestation, several government forest policies turned out to be very effective in the accomplishment of replanting, tending and the protection of the forest. The Forestry Administration was mainly in charge of the protection of forests from damage caused by humans, disease, and insects. Humane entry into the forestry was strictly regulated in designed areas during certain periods of the year. Proliferation of natural enemies for insect control was activated by the government. External effects associated with this policy was the appreciation of pesticides are more economic in the short run and over a small region, but in the long run and for a sufficiently large region, insect control with the use of natural enemies is more economic and efficient. These types of management can only be performed by the government. The government also constructed forest roads and provided technical guidance on timely forest-tending works: additional fertilizing, cleaning, thinning, and so on.

2. Increased Government Expenditure

In addition to the restructuring of the administrative body, there was a substantial expansion in the role of government in forest management from the latter half of the 1970s. In 1977, the government expenditures for the forest sector increased by 13.7 times in terms of current price, and it was still a dramatic expansion in real terms. In 1977, for example, about half of the budget was spent for replantation, one quarter for soil erosion, and one quarter for general administration, research and distribution of forestry technology. With an enlarged budget, the government subsidized planting stocks and fertilizers to small-scale private forest owners to activate private reforestation.

3. Legal Arrangements for Replantation on Private Land 

In order to facilitate replanting on private land, a strict law was introduced that empowered the government authority to designate private land as forest area. Once the land is designated as forest area, the owner of the land is assigned with the responsibility of replanting the land. For those lands whose owners do not comply with the order to replant, government steps in to introduce a third party, in most cases the Forestry Cooperative, who is allowed to replant area. In this case, the final revenue generated by the reforestation is to be shared between the land owner and the planter: 10 percent of the revenue is given to the owner and 90 percent to the planter.

B. Korea Forest Research Institute

Korea Forestry Research Institute (KFRI) was originally

established in 1922 as the Forest Experimental Station. It was reorganized as the Forestry research Institute in 1987 with 4 departments and 2 experimental stations. Due to the structural reforming of government, the Forest Genetic Institute and the Forest Training Institute were affiliated with the Institute in 1988 and 1999, respectively, and renamed as the Korea Forest Research Institute in 2000. The Institute became an independent agency in 2001 according to the long-term plan of small government strategy.

KFRI is a unique body in charge of research on forestry and forest products. To meet the increasing social demands on forest and forestry environments, KFRI sets its mission of development of technologies to promote harmoniously the establishment and utilization of forest resources with environment conservation for sustainable forest management. The mission then extended to the responsibilities of the Institute to meet the goals. The following are responsibilities of the Institute to be accomplished.

- Establishment of a strategy for the maintenance and improvement of diverse function of forest especially in environmental services

- Establishment of forest production technologies to utilize domestic forest products

- Revision of sustainable forest management system

- Development of wood processing and utilization technologies

- Conservation of genetic resources of forest organisms and development of an advanced technology for the use of them 

- Establishment of a forest information system and development of response strategies against international treaties for the information-oriented and globalized era.

C. Forest Tree Breeding in Korea

Securing good quality seeds may be the most important step for a successful forestry industry. Breeding tree varieties having either high productivity or tolerance to stress requires a broad range of gene pools. We are trying to improve the productivities of our timber species without sacrificing their quality by both identifying the right provenance for any given species and hybridizing with other superior clones. Emphasis is also given the mass production of high quality seeds and the development of stress tolerant trees.

In Korea, tree breeding work had been carried out by the Forest Genetics Research Center, within the organization of the Korea Forest Research Institute. 

  Fifty years have been passed since the institute was established. The forests devastated during the Korean War have been recovered by the consecutive so-called “Forest Development Plan’. The Institute certainly has contributed greatly in this process of reforestation by supplying genetically improved tree species such as pitch-loblolly pines, Italian hybrid poplars, and several other hybrid poplars.

     During last five decades, the Institute has been busy with research on hybridization of conifers and poplars. Plus tree selection, seed orchard establishment of native tree species, and introduction of useful exotic have extended our choice of timber species for commercial forest. Nut tree breeding research has also become a very important task at the Institute since 1975.

     Since 1980, the Institute has been actively involved in plant biotechnology. Tissue culture method has been conformed in different tree species and is ready for commercial use. In recent years, the Institute has tackled to apply these techniques to produce secondary products such as taxol, an anti-cancer medicine by cell culture, and bio-degradable plastics by transfer of bacterial genes. These techniques are just before commercial use.

      Recent additions of research are the development of trees that are either stress tolerant or insect resistant. Resistance to pine gall midges is a primary target trait. Air pollution, soil contamination, and uncontrolled organic pollutants in waste water hamper the growth of trees, change the vegetation pattern and in severe case, threaten our safety. We are trying to utilize trees to remove these pollutants from the environment. Several fast growth tree species are tested for their efficiency of taking up pollutants.

D. Forestry Extension Service

Generally speaking, the private forest owners are not enthusiastic about forest management because yields from forests are negligible due to the small area of forest land and poor young growing stock although free seedlings and long term loans at low interest rates are provided by the government. The government created a system for forest owners for the implementation of forest plans.

The typical system in forest management, called the proxy system, is designed to implement the forest activities in lieu of forest owners unwilling to prepare and implement a forest management plan or fail in practice. The proxy operation is carried out by a pertinent person or a forestry cooperative organization designed by the forest authority, and the costs spent in the proxy operation must be paid back by the forest owner in six months after completion of the work. Otherwise the forest is put under a profit-sharing forest system with a proxy operator.

Systematically organized forestry cooperatives, consisting of the Central Forestry Association Federation, Province Forestry Associations and Country Forestry Associations, are usually designated as proxy operators. The forestry cooperatives are also in charge of forestry extension service because of the fact that the forestry cooperatives are organized systematically through out the country, and they are considered the proper organizations for democratic educational extension service.
E. Forestry Training

In Korea, there are five vocational high schools with forestry and its related courses as a part of school programs. In this case, anybody who wants to enter the vocational high school must be middle school graduates. After graduation from the school, they are able to lay a course at their own discretion: getting a job, engaging in self-management, or entering a high graduate school.

There is no two years of vocational college (or junior college) with forestry –related departments at the present time, but there are twenty-one colleges or universities related to forestry in Korea, and of which there are two forestry universities. The rest of nineteen colleges and universities have forestry and its related departments. Applicants for the above-mentioned colleges and universities must be high school graduates including vocational high school.

The number of forestry related college and university graduates totals about 800 every year. After graduation of the school, they got a job, or engage in self-management or go to graduate school courses leading to Ph. D. degrees. But most of the graduates are inclined to get a job. There are two kinds of employment, private and public. In either case the applicants have to pass a strict examination. Public employment consists of two categories: state-run Corporation and government service. At the government service, the most wishful and rapid course is to become a senior forester through success in higher civil service examination.
Special training for forest fire control has an emphasis on educating special fire suppression crews for forest fire prevention and initial forest fire suppression. Special training is related to  forest officials and public military that belonging to the Forestry Administration and Local governments. That has took effect a complex educational training about fundamentals of fire control, fire control tactical, operation of forest fire equipment, forest fire control of helicopters, safety and, self-denial training of forest fire control in following conditions in each courses. Up to the present, special training for a forest fire control has educated forest fire control special crews of three thousand people every year. In the future, the direction of forest fire control is to magnify civilian training over the signification of forest and danger of forest fire. The purpose of this course is schedule to protect property life, and to preserve a natural environment. 

VII. The Effects of Economic                                         Development on Reforestation

The positive effects of economic development on the reforestation process can be categorized as follows: Urban migration, improvement of household income, availability of substitutable materials, wood and timber imports, fuel substitution, and institutional arrangements and social awareness.

 A. Urban Migration
As mentioned, there has been rapid urbanization during the modernization process in Korea: The percentage of rural residents in total population was as high as 71.7 percent in 1960, but dropped to 29.2 percent by 1988. Since, the terrain of Korea is rugged and most rural villages are very close to mountains or hillsides, rural residents have high accessibility to forests. Compared to urban households, rural households are more prone to reduce their cash expenditures and they would try to be self-sufficient as to such commodities as food and fuel. Under such circumstances, the effect of urbanization on forests is rather obvious: Ceteris paribus, a reduced number of rural resident results in less use of wood fuel and thus forest depletion.

B.  Improvement of Household Income

Reduction in the demand for firewood via fuel substitution was accelerated by the continuous improvement of household income. Relatively low inequality in income distribution has also contributed to increasing reliance on purchased fuel for households. A drastic increase in the wage rates has reduced the incentive to be self-sufficient in fuel in rural areas. The average wage for one day’s manual work can buy enough coal briquettes to heat one bedroom for one month, even during the winter. Thus, the incentive to cut firewood in forest lands has dwindled. The decline in the frequency of trips to forest areas has been drastically reduced the damage to forests from economic activity in recent decades.

On the other hand, as income has risen, more people visit wooded areas such as national parks and provincial parks, causing severe crowds and congestion. Even though this effect is limited, it is a negative effect of income growth on the preservation of forests.

C. Fuel Substitution

Another important factor that has contributed to the success of reforestation is the availability of substitute fuels for households. The production and consumption of coal has increased substantially since the mid-1950’s. In 1955 total national consumption of coal was slightly over 1 million metric tons, but it increased to 23.6 million metric tons in 1985. [fn 4: For the amount of coal consumption in Korea, please refer to chapter 4.] About 90 percent of the coal was used for domestic consumption in the household sector. Until the mid-1980s the persistent trade deficit did not leave much room for the expansion of commodities for consumption. Under these circumstances, fuel imports were not available in large amounts. Therefore, the preservation of forests would not have been possible without the availability of an inexpensive domestic energy source like coal.

D.  Substitutable Materials

Wood is not demanded only for fuel. Its uses are diverse: Basic material for traditional housing, various kinds of farming appliances, and also for construction work. As industrialization has progressed, the production of those materials as plastic, vinyl, aluminum, and iron has grown substantially and these materials have become more easily available at lower prices. These products can be substituted for wood and thus have reduced the potential demand for wood.

During industrialization and urbanization, there have been major changes in the pattern of housing. Most newly built houses, especially in urban areas, are not traditional structures using wood intensively but modern structures with heavy reliance on cement, bricks, iron, aluminum and the like. 

Changes in the pattern of housing have thus contributed to reducing the demand for wood and timber. Contraction in the size of farming households and mechanization of farming have also reduced the demand for wood for farming appliances, although the  effects of these changes are not that great.

E.  Wood and Timber Import

High substitution of wood and timber with other materials for fuel and construction can reduce the use of wood. But there is a certain limit to substitutability and wood is still needed for many purposes. In the process of economic development, greater amount of wood and timber have been imported for domestic use as well as for use as input in the manufacture of export products, particularly plywood. The import of wood, timber and other wood products have reduced the demand for domestically produced wood, thus reducing tree cutting. In fact, economic development is the main vehicle that has made the import of wood and timber possible.

VIII. Conclusion
After more than 50 years of social and political upheaval, the Republic of Korea faced massive environmental problems of forest degradation and severe soil erosion. In addition, rural populations looked to the remaining forests to fuelwood for domestic heating and cooking needs. With the strong leadership of the country’s leader, the Korean government responded with a series of 10 Year Forest Development Plans that attempted to meet the most pressing immediate needs and begin the long-term restoration of the country’s forests. Beginning with first and second Forest Development Plans, fuelwood plantations were successfully established and most of the degraded forests rehabilitated. Although driven by government programs, forest restoration was truly a national undertaking expressed as the spirit of Saemaeul Undong . The cooperative efforts of government organizations, NGOs, individuals, foresters, and the general public has carried over into successive plans that continue the rehabilitation effort in the context of sustainable management of planted and natural forests.

The first functional improvements of the Korean environment have already appeared, such as erosion control, improvement of soil quality, and increased biodiversity. Nevertheless, the full effects of forest restoration will not be seen for at least another 50 years. Increasingly, rehabilitation has shifted from an emphasis on plantations and exotic species toward native species and natural restoration 
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