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ABSTRACT

This paper is to review the progress and the present status of
mechanization in Korean agriculture and to introduce the development of the
various sectors related to developing agricultural mechanization such as production,
inspection, marketing, research and development, professional education,
after-sales—service and administration. In addition, prospect of farm mechanization
is also briefly discussed.
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Introduction

Since power tilers were introduced as a mechanical power for farming
operation, farm mechanization in Korea has been practically initiated and rapidly
progressed due to its wide use on farm. It may be tremendous to see the
difference in agricultural technology as a whole and the mechanization technology
in particular between the early 1960's and present time. All the farming functions
of rice production, major agricultural production in Korea, is now almost fully
mechanized. The mechanization of other agricultural production systems, such as
upland crops, vegetables, livestock, and forestry is rapidly progressing except for
some farming functions.

Agricultural mechanization in Korea at this stage may be assessed as
successful development in the point of view that the progress could be greatly
devoted to achieve the objective of mechanization - to increase land and labor



productivities and to reduce the costs of production. In addition, mechanization
process caused any adverse socio—economic impact like rural unemployment.
Agricultural mechanization may not be a simple process which include only the
supply and utilization. All the sectors related to the agricultural mechanization
such as manufacturing, inspection, marketing, operator’s training, research and
development, professional education, and governmental administrative and financial
support, need to be developed well balanced and systematically.

However, current development of domestic and international environments
surrounding agriculture, especially after the WTO system, may require the need
for new formulation of agricultural mechanization policies and strategies.

This paper is to review agricultural mechanization processes in Korea, to briefly
introduce present situation in agricultural mechanization, and to bring up the
problems associated with the future mechanization

General Aspect of Korean Agriculture

Farm land and crops produced : The total land of the Republic of Korea amounts
to 9927 thousand hectares which are classified into 6468 thousand hectares as the
forest(65.2%), 2030 thousand hectares as the farm land(20.5%), and 1429 thousand
hectares as the other uses. About 62% of the farm land are the paddy field, which
reflects that the rice is the major crop in agricultural production to supply almost
all the domestic consumption.

The main food crops other than rice produced are: barley and wheat of
234,000 M/T in the 85 thousand ha; potatoes of 736,000 M/T in 36 thousand ha;
and miscellaneous grains of 98,000 M/T in 31 thousand ha.

Major vegetables produced are red pepper of about 176,000 M/T in 89 thousand
ha; the garlic of 362,000 M/T in 35 thousand ha; the radish 39 thousand ha and
cabbage 42 thousand ha,

The selected fruits are apple(52 thousand ha), pear(13 thousand ha),
peach(10 thousand ha), grape(20 thousand ha) and mandarin orange(22 thousand
ha).

Vegetable and fruit production had increased rapidly due to the change of
consumption pattern

Farm Population : The rapid industrialization started in middle of 1960's has
made a migration of rural labors force into urban area. The farm population has
been decreasing at the yearly average rate of 1.19 point for the last 3.5 decades,
and occupies in 1995 11.1% of the total population. The reduction of farm



population brought not only the average age of farmers much higher, but also the
woman/man ratio of farmers being greater. A recent analysis showed that the
farmers with the age of over 50 occupies 435 % of total farm population and
anticipated the trend will be continued

Table 1. Trends in Production of Major Food Crops

Rice Barley&Wheat Other grains Potatoes

Year
Area Produce Area Produce Area Produce Area Produce

1970 1,203 4,240 844 2,424 123 124 18 2,741
1975 1,218 5026 761 1,806 73 92 14 2614
1980 1,233 3945 360 906 53 170 2 1614
1985 1237 6,074 242 584 40 147 6 1,362
1990 1244 5,606 160 417 37 133 48 802
1995 1,013 5,060 85 233 31 98 36 736

Source : Crop Statistics by Ministry of Agriculture, Forestry and Fishery

The Korean agriculture may be characterized as a typical small sized
farming. The land holding per household is about 1.2 ha in 1994 and expected to
be a little larger as farm population being decreased. The proportion of farms
possessed with less thau 1 ha of land is about 62% and those above 2 ha are
only about 7.5 %.

Table 2. Trends in Production of Vegetables and Fruits

All Vegetables Greenhouse Vegetable Fruits
Year Area Produce Area Produce Area  Produce
(1000ha)  (1000M/T) (ha) (M/T)  (1000ha) (1000M/T)
1970 258 2,653 - - 60 423
1975 250 4,767 1,746 137 74 543
1980 377 7,676 7,142 412 99 833
1985 366 7,763 16,596 680 109 1,464
1990 317 8,677 23,698 1,017 133 1,766
1995 347 8,609 26,780 1,306 162 1,729

Source : Crop Statistics by Ministry of Agriculture, Forestry and Fishery



Development Process of Farm mechanization

-1960's : Traditionally, Korean farmers used simple tools and animal
drawn implements. Mechanical power had been used for some of stationary
operations in rice milling shops. The practice was continued until substitution of
mechanical power for muscle power took place for field operation. It was 1962
when Daedong company sold the power tillers, single-axle tractors, with about
6HP gasoline engine. Therefore, from 1962 Korean agriculture could be categorized
as being the first step toward mechanization. Along with power tillers, the
Government subsidized to supply pumps and sprayers as one of the high-yield
policies.

-1970's : Successful achievement of the 1st and 2nd 5-year Economic
Development Plans brought about remarkable reduction of rural population and
pushed rural labor costs, which in turn caused an urgent need for promoting
mechanization. The Government devised the 6-year Farm Mechanization Plan in
1971 to support the dissemination of pump, sprayer, power thresher and power
tillers as well. It was the mid-1970’s when the power tillers were sold annually
over 10 thousand units. In the late of 1970’s, the effect of urbanization and
industrialization on the migration of rural population was getting much serious
which brought about the need for mechanization especially in the labor peak
demand seasons, spring and fall. It was why combine harvester and rice
transplanters came into wide use in the late of 1970's.

In 1979, the Agricultural Mechanization Promotion law was enacted, by
which the Korean Government could provide legal basis to strengthen the
production and utilization of farm machinery, to provide loan program for
purchasing farm machinery, and to support the other important programs such as
machine inspection and after-sales services.

-1980’s : Throughout 1980’s agricultural mechanization was greatly
promoted in line with the national economic growth. Power tiller was major item
leading the farm mechanization, but its annual supply was decreasing as seen
from 61.2 thousand units in 1980 and 39.0 thousand units in 1989, Such a
reduction might reflect the fact that dissemination of power tiller was approaching
to the maximum level and many of its substitutional demand changed to the
increased demand of tractors. Rice transplanting operation was also greatly
promoted during the decade. As expanded the mechanized transplanting, the new
designs of the riding-type transplanters having increased working width and speed
was developed and come to be widely used. Both combine with 2- to 3-row
cutting width and binder harvester were used for rice harvest mechanization.
However, annual increase of the binder was decreasing because of its incurability
of field grain-loss, instead, that of the combine was continued to increase. In the



middle of 1980’s, the rate of mechanized farming operations was greatly increased
to give about 70% for soil preparation and about 30% for rice transplanting and
harvesting, respectively.

-1990’s : In the early 1990’s, rice farming mechanization is progressed to
nearly cover over 90% of the paddy land for major farming function. Farm
machines currently disseminated shows the tendency that the machine capacity is
enlarged by increasing either the working width or speed or both. The
mechanization on upland and facility-based agriculture is more emphasized and is
rapidly progressing. The new mechanization plan and its supporting strategies
after the WTO system were set in 1995,

Present Situation of farm mechanization

There are many indices available for indicating the development degree of
mechanization, however, none of which is known to express adequately the whole
story. Table 3 shows the number of disseminated machines by 1995. It may be
easy to estimate 58 units of power tiller per 100 farms, 6.7 units of tractors, 16.5
units of rice transplanter, and 4.8 units of combine harvesters. It is noticed that
number ratio of power tiller to tractor is 8.65 : 1, but power ratio between them
is 1.7 : 1, due to recent trend of increasing the size of tractors.

Rice transplanters both having 4- and 6-row are mainly used for
mechanized transplanting. Transplanter using the broadcasted-seedling is much
popular compared to that with the drilled-seedling. Combine harvesters having 2- ,
3-, 4-row are all disseminated, but the 4-row combine may be the most popular
because of its improved capacity and performance. In chemical applicators, the
power spray is popular for paddy application, and the speed sprayer for the
orchard. But, the chenrical applicator is less sold currently than it has been,
probably the importance of preserving environment. The grain dryer is
disseminated a Iot currently in pace with the increased use of combine harvesters,
but mechanical drying is still the lowest rate of mechanization due to the natural
sun—drying.

The power input per cultivated land may be the other index of the degree
of mechanization. Table 4 shows that the power input per hectare is increasing,
from 2.24 ps/ha in 1980 to 8.03 in 1995 and that about a half of the power input
is accounted for the power tillers and tractors. The rate of mechanization as such
is much greater than 0.5-0.8 ps/ha that Giles(UNIDO,1969) suggested as the
appropriate value for the developing countries, but is much less compared with the
case of Japan whose agricultural pattern may be much similar with that of Korea.



Table 3. Major farm riachines used on farm by years. wunit : thousand units

" 80 85 " 90 ‘92 ‘93 " 94 ' 95
Power tiller 2898 5800 7512 7684 7991 8368 8689

Tractor 2.7 124 412 64.2 76.8 88.7 1004
Rice transplanter 11.1 42.1 1384 1852 2113 2294 2480
Binder 13.7 255 50.6 65.1 65.1 66.4 67.0
Combine 12 11.7 43.6 61.2 67.7 70.2 72.3
Crop husbandry - - 50.7 1067 1623 2015 2395
Sprayer 3307 5175 6954 7230 7182 7170 7129
Water pump 1939 2863 3415 3531 3627 3751 3849
Thresher 2199 3017 2666 2222 1506 1382 1220
Grain dryer 1.0 54 12.1 18.3 215 249 284
Others 5.2 3.7 78.8 111.5 1524 1727 1986

Table 4. Mechanical power input per cultivated land unit : ps/ha

1980 1985 1990 1995
Tractors power

per cultivated land 1.1 246 3.73 5.78
Machines power

input per 2.24 442 7.06 8.03

cultivated land

Final index for showing the degree of mechanization shown here is the
mechanized area rate of total area to be mechanized for a given farming function,
the case of the rice farming being shown in Table 5.

Table 5. Rate of mechanization in rice production by year

Year Tillage Transplanting Spraying Harvesting M::?rical
1985 NA 23 68 17 2.1
1990 84 78 93 72 15
1992 91 89 92 84 18
1994 9 93 94 91 26
1995 97 97 97 95 32

Tillage, transplanting, spraying and harvesting operations are all exceed
90% mechanized area rate and approaching the fully mechanization. However,



some cultivated land located in a hilly area may not be expected to be mechanized
unless road for machines is accommodated.

Sub-systems for supporting mechanization

There are many areas which are directly related to the development of
agricultural mechanization. These may be the manufacturing, inspection, marketing,
operator’s training, after-sales-service, research and education, and governmental
supporting system. It it desirable for each sub-systems to be balanced developed
for a rational mechanization, and no one of which should make a deadlock for a
normal development. This may be a systematic approach of mechanization. The
following is how various areas of mechanization system devoted to the
development

1. Administration

The center of the administration for mechanization is the Department of
Agricultural Machinery & Materials(DAMM) in the Ministry of Agriculture and
Forestry. The functions of the DAMM related to mechanization are to plan the
fundamental and year-basis programmings for the supply of machines, operational
promotion, after-sales service, mechanical training, safety, research and
development, and inspection. The DAMM also plans the Governmental supporting
programs including funds for machine purchase. The DAMM(formally the
Department of Agricultural Mechanization before 1995) is assessed to have been
contributed on the institution of the agricultural mechanization promotion law and
the development of mechanization by systematic approach as well

2. Agricultural Machineiy Manufacturing Iindustry

The domestic production of agricultural power machinery in Korea has
been progressed in junction of the process of agricultural mechanization. The
Korean Government held a policy to let domestic industries manufacture and
assemble some or all portions of agricultural machines distributed to Korean
farms. Under technical cooperations between domestic and foreign manufacturers,
Korean industries manufactured only a few parts of agricultural machines initially
distributed in Korea. However, they have increased the localization rate for
machine parts every year as local demand for agricultural machines increased. At
present, almost all of agricultural machines manufactured are localized.

The process from initial distribution of an agricultural machine to
complete localization of the machine took many years, for instance, about 10 years
for power tiller and 5-10 years for the other machines. In general, such a certain



period of time necessary for complete localization of an agricultural machine would
be inevitable owing to initiaHon of manufacturing techniques, settlement of
production lines and security of stable demand for the machine.

In Korea, there are approximately 100 manufacturers producing various
agricultural machines and 400 manufacturers producing machine parts. Among
these agricultural machinery manufacturers, five manufacturers, Dae-Dong,
Kuk-Jae, Dong-Yang, Asia and LG, are categorized into comprehensive
agricultural machinery manufacturers. The comprehensive manufacturers produce
agricultural engines and various large-size agricultural machines such as power
tillers, tractors, combines, rice-planters or crop husbandry machines depending on
their own production lines. In contrary, the other small and medium enterprises
manufacture machine parts and small-size agricultural machines; rice milling
machines, grain dryers, agricultural air conditioners, cutters, threshers, sprayers,
small farm implements, various attachrhents, construction materials for livestock
and protected horticulture,

Table 6. The current production of major agricultural machines in Korea

Production capacity  Actual production Working ratio

(EA) (EA) (%)

Power tiller 115,000 85,335 74.2
Tractors 52,700 14,606 277
Transplanters 76,700 35,544 46.3
Binders 27,000 4,632 17.2
Combines 29,700 6,942 234
Grain Dryers 8,000 4,812 60.1

Table 6 shows the current production of major agricultural machines in
Korea, where actual productions of agricultural machines are compared with
production capacities in 1994. The rates of production operation for power tiller
and agricultural dryer were relatively high due partly to the support of Korean
Government for machines in a half-price, while the rate for the other machines
were much less than 50% as shown in Table 6. As farm mechanization in rice
farming almost comes into its final stage, the demand for related agricultural
machines would meet a saturation point except substitute demand or a demand for
new models. The rate of production operation will be getting lower in the future,
so that competition between manufacturers would become more serious and
potential production capacity of industries is supposed to be idle as well.

Table 7 shows the current status of supply and demand for domestic



agricultural machines. The domestic demand for agricultural machinery was about
1500 billion wons in recent years and will be maintained at the level in years to
come. The import of foreign agricultural machines was about 194 million dollars
in 1995, but in the future, the import will increase greatly due to opening markets.
However, the export of domestic agricultural machines was about 22 million
dollars in 1995, only 1.2% of the total amount producted. Such a low export
would come from the fact that domestic industries have received lots of
agricultural machinery manufacturing techniques directly from advanced foreign
industries in Japan, U.S A. and Italy. As a result, there have been few domestic
models of agricultural machines based on original, domestic development and
design.

Table 7. The current status of supply and demand for domestic agricultural

machines in Korea. unit ;@ billion won
1991 1993 1994 1995
Domestic production 1,011 1,361 1,202 1,378
Imports 143 169 133 150
Domestic supplies 1,132 1,517 1,321 1,511
Export 22 13 14 17

3. Distribution system

The distribution system of agricultural machinery is particularly important
for farmers because a proper selection and the high quality after-sales-services
are largely affected by the system. The distribution system is also very
important for manufacturer’'s agents and agricultural cooperatives because the
conflict of interest is 'unuch relied on the system. Therefore, many distribution
systems have been tried as mechanization progressed. The first system was the
distribution of machinery through Agricultural Cooperative and Farm Land
Association (1962-1971). As the machinery on farm had increased number of kind
and greater density, the system was shifted to the manufacturer’s agents in order
to improve the quality of after-sales-service (1972-1973). However, the system
had been thereafter changed so frequently to proceed to the agricultural
cooperative unity system (1974-1977), the dual distribution systems participating
both agricultural cooperatives and manufacturer’'s agents (1978-1982),
manufacturer’s agent unity system (1982-1984), and at present the dual
distribution system (1984~ ).
There has been a great deal of argument as to which system may be rational
compared to others. The dual distribution system at present has been adopted to
compromise the insistences between the suppliers. Under the dual system, the



machinery price is decided by the supplier without control of the Government, and
only the agricultural cooperative which operates the A/S center, can handle the
machinery distribution. To assure the income of the agents, the agricultural
cooperative was allowed to handle up to 40 % of the volume of sale that the
Government planned. However, the restriction of 40 % was removed in 1988,
This resulted in increase of sale’s volume of agricultural cooperative, instead,
reduction of the volume to the manufacturer’s agents.

4. Farm machinery operational systems

The individual farmer’s ownership of farm machines and their utilization
and management by the owner have been a generally accepted system since the
very beginning of the farm mechanization. The farmers possessing farm machines
used to operate them for their own farming and also for the custom work by
making use of excessive machine capacity. However, the rate of mechanized
farming operated under the individual ownership is about 50% at present and is
the trend of continuously declining due to dissemination of a larger sized
machinery which must be suitable for joint utilization system.

As the farm inechanization being progressed, the needs for effective
utilization and adequate management of the disseminated machines had become
very important. For any machine to be effectively used, it needs to have enough
volume of work corresponding to its capacity. This situation could be solved by
applying any kind of cooperative utilization system of farm machinery. The
cooperative operation system may also help getting rid of the farmer’s burden for
individual purchase of machinery. This is why the Government concerned with the
implementation of joint utilization system.

The first program of the Government-supported cooperative utilization of
farm machinery was “integrated farm mechanization model project”, which was
established in 1977 one for each province and operated either by local "Farm Land
Association” or ” Agricultural Cooperative”.

As the rice transplanting and harvesting mechanization were initiated in
the late 1970's, the Government also established nationally about 250 exhibition
projects of "transplanting-harvesting mechanization” for three years from 1977.
The projects were later unified with the new program "Farm mechanization
center” which was operated by local Agricultural Cooperative. The center aimed at
doing not only mechanized farming operations with all kind of machinery available
but also demonstration of machinery operation as the new agricultural technology.
The number of centers was nationally 513 at the end of 1981.

However, the program was regarded as achieving the demonstration
purpose, but evaluated as wunsuccessful because of deficit operation. The
Government changed the policy to stop the support as such large scale cooperative



use, instead, to establish a small scale mechanization group consisting of several
farmers in village unit, called it as “New Village Mechanization Group” since
1981. The group became the major cooperative operational system operated by the
participating farmers. The Government assisted the groups for 40% as subsidy
and 50% as loan of the purchase price. The groups have been adapted minor
change of the operational regulations several times, but developed as the model
system and now run into about 44950 points nationally.

As approaching to the full scale mechanization, the need for joint-use of
farm machinery has become more and more important issue, especially in national
point of view, because it could prevent an over investment due to the excess
supply. Therefore, based on the joint-utilization program in the past the
Government has currently devised the whole farm machinery utilization systems to
meet the needs in the new era of agricultural development. Farm machinery
utilization system for rice farming is categorized into 3 areas in the following.

Rice Specialized Farms(RSF) : The RSF is intended to be developed to
attain the level of farming income which could internationally compete. The farmer
to be the RSF is required to operate 5-20 ha of paddy land mainly by use of its
family labor and to be the age under 50. The RSF could be subsidized 50% of
machinery purchase price. Farms under the RSF program were nationally of 10,000
farms by 1995 and planned to develop 60,000 farms by the year of 2004.

Joint Utilization Network(JUN) : There are two operational sizes in the
network ; the larger with 30 ha or so and more than 3 persons capable of
machine operation and the smaller 10 ha with 2 capable farmers. The network
must provide the code of ethics in connection with the network operation. The
network is established under review of the "county rural development deliberation
committee”. The mechanized farming group existed in the past is now under the
process of merging into the network. Financial assistance for the network is 50%
subsidy and 40% loan within ceiling of 60 million won for the larger network and
20 million won for the smaller one.

Thrust Agricultural Operational Cooperation(TAQC) @ The TAOC was
develop to help farmers who may have difficulty of farm management because of
the labor shortage. The farmers could consign a part or all of their farming
operations to the TAOC. The cooperation is established by law if it is fulfill the
requirements. The cooperation can get the large amount of special loan from the
Government for the construction of the machine housing and operational fund in
addition to the purchase fund as given for the joint utilization network. The
system was initially started from 1992 and amounts nationally to 1047 points at



present.

5. Research and development program

For inherent agricultural communities having their own farming styles
traditionally developed for a long time, it is very important to develop suitable
agricultural machines and mechanization methodologies for the communities. On
reviewing of the course of research and development for agricultural machinery in
Korea, most of initial studies were mainly focused on softwares related to
agricultural mechanization. Hence there were no studies on hardwares associated
with developing new models of agricultural machines in the initial stage of
agricultural mechanization. However, development and research on agricultural
machinery had been activated from the middle of 1970s, when agricultural
mechanization in Korea began in earnest, by Institute of Agricultural
Mechanization, 10 universities having the department of agricultural engineering,
and research institutes(or departments) in agricultural machinery manufacturing
industries.

The National Agricultural Mechanization Institute, the only national
institute related to the area of agricultural machinery and mechanization researches
in Korea, has about 80 researchers with many latest research facilities and
equipments in 4 research departments; cultivation machinery, processing machinery,
farm machinery test and evaluation, and facility machinery. The Institute has
performed lots of practical researches and also developed many domestic models of
agricultural machines after 1980, specifically, about 40 practical machines such as
‘Lime Sower’.

About 75 faculty members in the 10 universities are actively engaged in
the research work. Researches in universities mainly relate to fundamentals,
theories and applied studies on agricultural machinery.

Five comprehensive agricultural machinery manufacturers have been
established their attached institutes for the research and development. About 250
members are belonged to the institutes. Recently, the need for developing their
own domestic models of machines is strongly emerged in order to increase their
competitive power in world agricultural machinery markets. In addition, there are
many sources of research funds available that industries can apply and secure. In
recent years, an apparent change in research and development on agricultural
machinery is that joint studies among universities, industries and research
institutes are greatly activated. @The Government and research foundations are
strongly recommending joint studies to solve the application-oriented problems by
making fully use of research facilities, funds and manpower.

As a counterplan for agriculture and fishery development after the WTO
system, Korean Government planned to invest 160 billion wons to technology



development on solving site-specific farming technology for 10 years after 1994.
In addition, the government set another plan to provide 300 billion wons for
ultramodern agricultural farming technology development for 10 years after 1995.
Many portions of the investment will be involved in agricultural mechanization and
its related machinery. The Ministry of Science and Technology, the Ministry of
Trade and Industry, Korea Science Foundation and Academic Promotion
Foundation plans to invest a large amount of research funds to the area of
agricultural mechanization and agricultural machinery manufacturing technology.

6. Farm machinery inspection system

The Government has established the farm machinery inspection system to
disseminate farm machines warranted for performance and safety. The first
inspection system was established in 1949 to test the muscle-powered equipment
such as sickle, shovel, plow, etc. But, genuine inspection work was initiated in
1966 when the National Agricultural Material Inspection Institute was newly
established along with enactment of the testing methods and codes for major
machines distributed at the time. At present, there are two kinds of inspection
systems provided, one is the model inspection that is based on the Agricultural
Mechanization Promotion Law, and another the evaluative test which is based on
consignment regulations.

The Model Inspection is carried out to determine the conformity of the
specification, performance, safety and case of operation of specimen machines. The
kinds of machinery to be tested shall be the machine for the Ministry of
Agriculture and Forestry to arrange and announce a fee, the test procedures and
criteria shall be define and notified by the General-director of National Agricultural
Mechanization Research Institute (NAMRI). The test shall be carried out by
application of the manutacturer, or the importer of farm machinery. After finishing
the tests, the NAMRI shall make a judgement about conformity with the test
criteria, it informs the applicants and the agricultural co-operative (only if
approval) the result and reports them to the Ministry of Agriculture and Forestry.

The Safety Tests shall be conducted to verify whether or not the safety
units attached to the agricultural machinery meet the safety requirements under
the Agricultural Mechanization Promotion Law. The number of machines to be
verified shall be 7 types prescribed to same Law. The verification shall be carried
out only if the consigners apply, and after finishing the test, the test results shall
be notified the applicants

The Tests of Agricultural Machinery shall by carried out in accordance
with the provisions of the consignment regulation for testing & analyzing on Rural
Development Administration and arranged under three separate headings; general
and partial tests and test by international codes.



The general test shall be generally conducted on the specification, performance,
safety and ease of operation of specimen machine according to the test procedures
that, through deliberation with consigner, the General-director of the NAMRI shall
define and notify it.

The partial test shall be carried out the specified test items required by
consigner, for manufacturer to promote the development of agricultural machine.
The test by international codes shall be carried out under the international official
codes and it shall be issued. the official report. The NAMRI was designated to
the national authority for operating the OECD Standard Codes for the official
testing of agricultural tractors, in 1995. From 1996, it has implemented the test
under OECD Tractor Codes

7. Repair system

Mechanical trouble of farm machinery may occur frequently while
operating in fields and bring a deadlock of farming operation if the repair is
delayed for some reason. The repair shop is very necessary because farmers are
generally not trained for a skilled mechanics and they do not provide parts and
equipments necessary for repair work.

There are three levels of repair works which cover a nationwide activity;
province, county and myeon levels. Repair shops in the province level are
established and operated by the manufacturers, nationwide 40 points being
established, Their job is to do major repair works which may be incapable in
lower levels, or county and myeon repairs shops. In addition, machinery
part-center in province level is established in 38 places by 6 manufacturers and 9
places by the Agricultural Cooperatives. Repair work in county level is conducted
in the agent’s shops of machine supplier, numbering 889 places nationwide. The
repair shops store expendable supplies and frequently used parts and also provide
mechanics, vehicle, and repair equipments to ready for a rapid in-site repair work.
Repair shops in myeon level are established in dual system, repair shop associated
with the machine supplier and that operated by the local agricultural cooperatives.
The former is 1477 points nationwide and the latter 760. To promote the
after-sales—service of disseminated machinery, the Government requests for every
manufacturers and suppliers to establish over a certain number of repair shops as
designated so as to ready for repair works and to supply repair parts. The
Government is also subsidized the partial fund for storing repair parts for each
levels of repair shops.

8. Professional education

There are 8 national universities (Seoul, Kangwon, Choongnam,
Choongbuk, Kyungnam, Kungbuk, Chonnam, and Chonbuk) and 2 private



universities (Keonkuk and Seonkyunkwan) where BCs, MC, and PhD degrees in
agricultural (machinery) engineering are offered. Besides these universities, there
are also two polytechnical universities where college-level instruction program is
provided. The curriculum for each university may be practically almost the same
which is composed of basic engineering and agricultural machinery courses.
However, there are some universities where farm machinery management and
mechanics are much more emphasized than the area in machinery engineering.

The job opportunity in the farm mechanics is getting better with the
promotion of mechanizadon, therefore, educational program should be strengthen
more on mechanization technology such as operation, management, repair and
maintenance of farm machinery.

It was estimated that about 330 students are graduated with BS degree in
agricultural machinery engineering each year. It is considered as a problem area
that much proportions of them obtain job not related to their major studies.

Future Prospect of Agricultural Mechanization

1. Future Prospect of Agricultural Mechanization

In considering the prospect of Agricultural Mechanization in Korea, it
maybe meaningful to take a brief look of the future direction of agricultural
development. The continuous growth of Korean agriculture, as a promising
industry, in the 21st century will be expected by agricultural reformation so as to
overcome the structural limitation, strengthening its international competitive
power, and by developing environment-preserved sustainable agriculture. It is
anticipated that the typical small-sized farming system having a little over 1 ha
would not be largely improved. The rural population will decrease continuously
and reach to about 7% or less of total population in the early 2000’'s. In addition,
rural labor force inclining toward old age and high ratio of women to men would
be much more progressed to give a serious obstacle for maintaining and/or
developing agriculture,

For the stable supply of the rice as a staple food, it is desirable to keep
the current area of paddy fields. However, it is anticipated the paddy fields will be
decreased gradually due to the competition with the other crops, the conversion for
the other uses and the increase of resting farm lands. The improvement of the
international competitive power in agriculture and the increase of farmer’s income
maybe achieved by the enlargement of managing size to benefit from the
economies of size. To accomplish this, the Government plans to reduce the current
small-scaled general farms below 20% of the total farms and to develop joint



operational system such as rice specialized farms having the farming scale of
5-20ha and joint utilization networks of over 20 ha.

It is also anticipated that orchard production, protected horticulture, upland
vegetable production, and livestock farming will be enlarged greatly to pace with
the increase of the national income, the change in food consumption pattern and
the demand for high quality farm products. And, these agricultural systems will be
developed to become a capital~ and technology oriented industries, which apply not
only the modern technologies of life sciences and engineering but also advanced
farming facilities, automation and mechanization.

2. Government plan to develop mechanization model

The experience on agricultural mechanization in the past tells us that the
success of future agricultural mechanization may depend largely upon the
Government'’s institutional and financial support. The Government has established
the working plan as to the mechanization models for major agricultural production
systems, including the budget necessary for implementing the program. Table 8
shows the summary of the Government’s fostering plan of the mechanization
models for each agricultural systems, number of points to be developed, and
budget allocated.

According to the plan, the rice farming in the Agricultural Promotion Area
(about 735 thousand ha nationwide) will be accomplished by the large-scaled
management with large-sized machinery such as rice specialized farms, thrust
agricultural cooperation, agricultural machinery bank and joint utilization group. In
contrary, those farms, which do not include in the Agricultural Promotion Area,
will be promoted mechanization by use of small to middle sized machines,

For upland crops, which may have international competitive power such
as apple and pear, etc., crop—specific farms will be fostered by full mechanization.
For the protected horticulture including mushroom production, it is planned to
foster specialized farms having the size of 0.3-1.0 ha. The Government is
supporting the construction materials such as glass, firm plates and iron pipes for
mechanization and automation of iron-framed or pipe-framed greenhouses. For
livestock farming, the Government plans to raise a proper number of livestock for
each specialized farms whose size would be 30-40 cows in dairy farming, about
50 cattle in meat production, 500-1000 swine in hog farming, and about 20-30
thousand hens or roostirs in poultry farming. It is also planned to mechanize the
facilities for handling and processing the manure of livestock.



Table 8. The Government’s fostering plan of mechanization models by agricultural

systems.

Kind of Number of Required

cops & Type of Mechanization Operative size total farms budget
animal (1000Won)
Rice specialized farms 5-20ha/house 60000 house 17,760
Thn'lst agrlcultura:l 50ha 1,700 1,394

Rice operational cooperation
Farm machinery bank 100-150ha 300 674
Joint utilization network 10-30ha 5,400 2063
Fruit specialized farms 2ha 16000 house 9,312
Orchard .

Cooperative farms 20ha 900 2,668
Protected Ir.on—framed greenhouse 0.5ha/unft 3,000 26,283
Horticultur Pipe-framed greenhouse 0.5ha/unit 7,000 16,730
© mushroom house 100-200 pyung 1,000 31,350
Vegetables Upland vegetable 5-10ha 10,000 4,890
Dairy 30-40 heads 10000 house 12,150
Livestock Hog 500-1000 heads 5000 house 7,050
tves Poultry 2-3 heads 2100 house 7,203
cattle 50 heads 3000 house 2,415
Total 141,942

3. Prospect of agricultural mechanization

As mentioned in previous sections, the future agriculture based on the
capital - and intensive technology - will make a great change in the conventional
farm production system. Agricultural mechanization must be a core issue of such
agriculture development in the future.

The immediate goal of agricultural mechanization, so far, was simply to
improve the farm management by substituting various farm operations dependant
upon human or animal power into those on mechanical power. The mechanization
on the past has been based on mainly providing the small to medium sized
machines to farmers. However, the future agricultural mechanization will proceed
toward adapting large-scaled farm management with large-sized machines.

In rice farming, the small scales farms will decrease greatly, and the
medium to large sized mechanization system is supposed to be established in the



future. The tractors of 40-50ps are used for rice specialized farms, and 40-50ps or
60-80ps for joint utilization networks and thrust agricultural cooperation. The
tractors of more than 90ps would be also utilized in dry field farming and for
some special purpose. The high speed rice-transplanters with 4-6 row may be
adequately used for general farms and rice specialized farms;, and 6-8 row for
joint utilization networks and thrust agricultural cooperation to pursue a further
labor-saving. However, some portions of rice-transplanting operations will be
performed by seeders that can also apply agricultural chemicals such as pesticides
and fertilizers. The currently disseminated high speed combine with 4-row width
will be effectively used for the specialized farm and joint utilization network.
However, the head-feed combines larger than presently available on market and
the conventional grain combine with about 2.5m width will be developed and used
for joint utilization and thrust cooperations.

Enlargement of plots, consolidation of fragmented plots, and the
construction of suitable roads are all important in efficiently utilizing the high
performance and large-size machines. The large-size machine could bring
corresponding capacity, but the field and labor efficiencies may not be so. An
analysis showed that the increased rate of coverage area due to plot consolidation
is expected to have a little less than 100% for the small-size machinery, but it
become about 400% in some farm operations for the large-size machinery. It was
also shown by simulation that plot size of 2 ha (200m X 100m) was optimum for
the prevailing large-size mechanization system. The land consolidation works
should be proceed as a priority in the modernization of agriculture and the
development of agricultural mechanization.

A problem may be raised if the large-size machines use in a small scale
farming system. The joint utilization of a large-size machine would be a solution
alternative to overcome the problem. It is emphasized that the mechanization
based on the large-size machines is effective only when fields are consolidated
and the joint utilization system is firmly established and properly operated.

The mechanization of the upland farming has been with difficulty due to
the fact that there are so many crops produced in a small-scaled farming. As a
result, there have been only a few field machine being developed and available for
farming operations. However, to meet with the needs of Ilabor saving,
facility-based farming such as floriculture, vegetable and mushroom production
will be automated and inechanized. The upland farming for producing food crops,
orchard and vegetable production will be improved with full mechanization.
Operations related to seedling, harvesting, drying and separation, which are not yet
mechanized, will be mechanized by use of implement to be newly developed.

To develop the technologies related to sustainable agriculture while
conserving resources and protecting environment is expected to become a hot



issue in future agricultural development. There are many areas that mechanical
technology could be devoted to the sustainable agriculture. The pesticide and
fertilizer applications widely practiced in korea may be one of such areas.
Research and development work should be undertaken firstly to identify the
problem areas and to develop suitable machines. The precision farming, approach
currently being developed in all the most advanced countries, may be identified
with a sustainable agriculture. The precision farming concerns using locally
monitored parameters for soil and crops and to define the adequate input, so as to
reduce production cost, protect the environment and improve product quality. It
may be needed to develop the area of application and the technology related to the
precision farming.

Conclusions

In this paper, the development process and the status of farm
mechanization, and sub-sectors associated with the promotion of mechanization
such as the production, inspection, distribution, research and development,
professional education, and the government support were briefly introduced, and
the direction for developing agricultural mechanization were described.

At present, the rice farming is almost fully mechanized and the
mechanization for the rest farming is now rapidly progressing. To meet with new
era of globalization and a great deal of change in agriculture and rural society, the
promotion of farm mechanization may be a first priority in the development of
agriculture. The mechanization in the future shall be developed toward using a
medium to large sized machines by replacing gradually the small to medium size
machines at present, which will be devoted to overcome labor shortage and to
reduce production cost. The consolidation of fragmented and small sized fields
and the development of the joint utilization program may be the key factors
governing the success of the large sized mechanization
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ABSTRACT

This paper is to review the progress and present status of mechanization
in Korean agriculture and to introduce the development of the various sectors
related to developing agricultural mechanization such as production, inspection,
marketing, research and development, professional education, after-sales-service,
and administration. In addition, it is also briefly discussed the prospect of farm
mechanization.
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