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ABSTRACT 
 

The economical situation at agricultural industry has been changed rapidly in Korea 
for the last 40 years. The population in farming area decreased sharply and the labor 
demand increased dramatically. The portion of the old and women has been 
increased. The farm size, and farm rural wage have been increased. Those were the 
driving forces of the mechanization in agricultural industry. The Agricultural 
Mechanization made the opportunities of off-farm employment and income. To 
promote the agricultural mechanization, and the welfare of the farming and fishing 
communities, Korean government was enforced the several laws. From 1972, 
small-scale power agricultural machinery has been used to replace the manual 
powers. From 1977, the mechanization of rice farming has been promoted for 
transplanting and harvesting. Through three consecutive 5-year Farm Mechanization 
Plans, the mechanization for rice farming has been almost complete. There has been 
several joint utilization system of agricultural machinery in those plans. 
 
Quality and safe produce is very important to consumers and retailers. Also, the 
market of agricultural products will be opened to other big foreign countries. To 
satisfy the demands and prepare the market share opening, the post-harvest 
technologies are very important in Korea. In this article, the achievements and the 
improvement directions of the Rice Processing Complex and the Agricultural 
Products Processing Center in Korea were introduced. 
 
 

Agricultural Mechanization 
 
Changes in Farm Economy and Agricultural Mechanization 
 
During the six consecutive "5-year Economic Development Plan" periods starting 
from 1962, the Korean economy achieved as much as the economy of the developed 
nations had achieved during the 150-200 years following the Industrial Revolution. 
Introduction of foreign capital at the beginning of the Economic Development Plan 
and export-oriented economic policies brought rapid economic growth, known as 
compressed economic growth, in a very short period. The rapid economic growth 
that has occurred during the last 40 years has brought about significant changes in 
socio-economic conditions pertaining to agriculture. The relative importance of 
agriculture in Korea's overall economy has dwindled. Rural wages have increased 
sharply because of rapid decrease in rural population. Farmers' demand for improved 
welfare has increased. 



 
Before 1970, most typical farms in Korea were labor-intensive, small-scale rice farm. 
This structural property gradually changed in the course of industrialization from 
1970. Due to the continuing decrease in farm labor and the rapid rise of rural wages, 
a remarkable progress of farm mechanization was accomplished. In 20 years, the 
Korean rice-farming sector achieved as much progress in farm mechanization. 
 
Farm mechanization, which substitutes farm machinery for manual or animal labor, 
is understood to be an improvement in farm management. In addition to the 
situational changes to the agricultural sector, such as hikes in rural wages caused a 
shortages of rural workers, reinforced purchasing power, developments in farming 
technology, increases in off-farm job opportunities, and strong demand for improved 
welfare, government policies supporting the agricultural machinery industry and 
distributing farm machines have accelerated agricultural mechanization. 
 
Acceleration Factors of Agricultural Mechanization 
 
Decreasing Farm Labor  
In 1960, about 58% of the total population lived in farming areas. As the demand for 
labor in the off-farm sector was increasing, rural population was decreasing steadily. 
In 1967 the peak rural population was 16 million. After 1967, rural population 
decreased by 400 thousand in every year. Consequently, rural population dropped to 
10.83 million in 1980, to 6.66 million in 1990, and to 4.03 million in 2000. After 
1980, rural population has decreased by more than 3% a year (Table 1).  
 
Contrary to rural population, the percentage of old age population has gradually 
increased since 1960s. The ratio of over 60 years old increased rapidly from 10.5% 
in 1980, to 17.8% in 1990, and to 33.1% in 2000 (Table 1). A deterioration in the 
quality of the rural labor force due to aging and the predominance of female workers 
induced hikes in rural wages. Such a rapid rise in rural wages has had the effect of 
facilitating farm mechanization in Korea. 
 
Enlargement of farm size 
As rural population decreased, so did the number of farm households from a peak of 
2.59 million in 1967. In contrast with 0.1% decrease between 1960 and 1970, the 
number of farm households annually decreased by 1.8% from 1980 to 1990, and by 
2.2% from 1990 to 2000 (Table 2). The decrease in the number of farm households 
marked the beginning of enlarging farm size and improving farm structure. However, 
the enlargement of farm size, from 0.9 ha in 1965 to 1.36 ha in 2000, was not enough 
to make the most of the effect of improvements in the farm structure. 
 
Due to the decrease in the number of total farm households, the proportion of farms 
over 2 ha has been in an upward trend: from 6.7% in 1970 to 6.5%, 7.4%, 12.9%, 
and 15.0% in 1980, 1990, 1995 and 2000, respectively (Table 2). The increase has 
been significant as the farm size enlargement project has been steadily carried out 
since 1990 to reinforce the international competitiveness of domestic rice farming. 
The increase in large-scale farms over 2 ha has been achieved through the lease and 
acquisition of plots originally owned by retired farmers who moved into cities or just 



gave up farming. Without progress in farm mechanization, the farm size enlargement 
project could not be realized.    
 
Table 1. Changes in rural population 
(Unit: thousand person, %) 

Year Total  
population  

Rural  
population 

Over 60 years old 
              Male    Female  

1960 
1965 
1970 
1975 
1980 
1985 
1990 
1995 
2000 

24,989 
28,705 
32,241 
35,282 
38,124 
40,806 
42,869 
45,092 
47,008 

14,559(58.3) 
15,812(55.1) 
14,422(45.9) 
13,244(37.5) 
10,827(28.4) 
 8,521(20.9) 
 6,661(15.5) 
 4,851(10.8) 
 4,032( 8.5) 

  682 (4.5) 
  623 (3.9) 
1,143 (7.9) 
1,163 (8.8) 
1,138(10.5) 
1,177(13.8) 
1,187(17.8) 
1,255(25.9) 
1,333(33.1) 

312 
261 
449 
505 
506 
525 
530 
570 
603 

370 
361 
643 
658 
631 
652 
656 
685 
730 

Rate of change 
1960-1970 
1970-1980 
1980-1990 
1990-2000 

 
2.9 
1.8 
1.2 
1.0 

 
-0.1 
-2.5 
-3.8 
-3.9 

 
 6.7 
-0.1 
 0.4 
 1.2 

 
4.4 
1.3 
0.5 
1.5 

  
 7.3 
-0.2 
 0.4 
 1.1 

 Source: Ministry of Agriculture and Forestry, Statistical Yearbook of the  
          Agriculture and Forestry 
 
Table 2. Changes in the number of farm households by scale 
(Unit: thousand households, %) 
 1965 1970 1975 1980 1985 1990 1995 2000 

Below 1 ha 
 
1.0-2.0 ha 
 
Over 2.0 ha 
 

1,695 
(67.6) 
 643 
(25.6) 
 169 
(6.8) 

1,611 
(66.8) 
 639 
(26.5) 
 161 
(6.7) 

1,519 
(66.5) 
 618 
(27.0) 
 148 
(6.5) 

1,360 
(63.9) 
 629 
(29.6) 
 139 
(6.5) 

1,219 
(64.8) 
 550 
(29.3) 
 110 
(5.9) 

1,077 
(61.8) 
 537 
(30.8) 
 130 
(7.4) 

 862 
(59.3) 
 405 
(27.8) 
 188 
(12.9) 

 804 
(58.8) 
 359 
(26.2) 
 205 
(15.0) 

Total  2,507 
(100.0) 

2,411 
(100.0) 

2,285 
(100.0) 

2,128 
(100.0) 

1,880 
(100.0) 

1,744 
(100.0) 

1,454 
(100.0) 

1,368 
(100.0) 

 Source: Ministry of Agriculture and Forestry, Statistical Yearbook of the  
          Agriculture and Forestry 
 
 
Rapid rise in rural wages and decline in relative price of agricultural 
machinery 



The most important index to decide whether to invest or not in a farm machine is the 
relative price of the machine to rural wages index. The index is expressed by the 
ratio of the price of a farm machine to rural wages, and is a basic indicator 
determining the relative advantages of a farm machine over manual or animal labor.  
 
Starting in 1970, rural wages have been steadily rising because of massive 
rural-urban migration in the course of the industrialization. During the 25 year period 
(1970-1995), the rural wage index has increased more than twice of the farm sales 
price index and farm purchase price index (Table 3). The rapid rise of rural wages 
facilitated farm mechanization replacing insufficient manual labor with farm 
machinery. 
 
Table 3. Farm sales prices, purchase price and rural wage index 

Year Farm sales price index Farm sales purchase index Rural wage index 

1970 
1980 
1985 
1990 
1995 

100 
261 
363 
490 
665 

100 
269 
394 
510 
677 

100 
431 
644 

1,053 
1,555 

 Source: Monthly Review of National Agricultural Cooperative Federation 
 
   
  The relative price of farm machinery to rural wages has been continuously falling 
since 1975. The relative price index of power tillers decreased from 438 in 1975 to 
147 in 1985, and to 64 in 1995. In 1995, the relative price indices of tractors, rice 
transplanters, and combines were 297, 55, and 305, respectively (Table 4). The 
gradual fall of the relative price of farm machines was a facilitating factor in farm 
mechanization. 
 
Table 4. Trend of the relative price index of farm machines 
(price of farm machines/rural wages) 

Year Power tiller Tractor Rice transplanter Combine 

1975 
1980 
1985 
1990 
1995 

438 
175 
147 
92 
64 

2,425 
1,256 
1,229 
455 
297 

- 
167 
145 
86 
55 

- 
879 
715 
466 
305 

 Source: Agricultural Machinery Yearbook   
          Monthly Review of National Agricultural Cooperative Federation 
 
 
Increase in off-farm employment and income 
The proportion of off-farm income in farm household has been gradually increasing: 



from 20.5% in 1970, to 25.8% in 1990, and to 32.2% in 2000. The increase in 
off-farm employment of farmers also contributed to enhance farm mechanization. 
The increase in the chance of off-farm employment facilitated the merge and 
acquisition of farms, increased both off-farm income and large farms' return on 
investment in farm machinery, and reinforced the machinery purchasing power. By 
reducing field labor time, farm mechanization has had the effect of creating 
opportunities for more off-farm earning. 
 
       
Policy of Promoting Agricultural Mechanization 
 
The successes of the 1st and 2nd "5-year Economic Development Plan" resulted in a 
remarkable reduction of rural population and raised rural labor costs, which in turn 
brought about the need of agricultural mechanization. To promote agricultural 
mechanization and welfare of farming and fishing communities effectively, several 
laws were enacted. One of them was the Agricultural Mechanization Promotion Law 
(AMPL) proclaimed in 1978, which aimed to accelerate the supply and effective 
utilization of agricultural machines. The Rural and Fishery Development Special 
Treatment Law (RFDSTL) enacted in 1990 promoted the improvement of agriculture, 
forestry, fishery, and welfare structures of the people engaged in those industries. 
Other laws were also enacted: Tax Reduction Regulation Law, Industry 
Standardization Law, Road Traffic Law, and Military Service Law.  
  
Agricultural Mechanization Promotion Law (AMPL)  
The AMPL was systematic devices to promote agricultural mechanization 
continuously. It included the definition of agricultural machinery, fund raising and 
support, establishment of basic and enforced plans for agricultural mechanization, a 
notice of supplied machine types, the supply method and price regulation of farm 
machines, inspection system, after-service, safety supervision, etc.  
 
The AMPL consists of 24 articles and bylaws, and its major contents are as follows: 
- The government establishes and proclaims basic plans of agricultural 

mechanization to notify farmers. 
- The government determines and specifies what agricultural machinery is most 

appropriate for promoting agricultural mechanization, and plans to purchase farm 
machines wanted by farmers at fair prices through adjustments for demand and 
supply and price regulation. 

- The government raises funds for promoting agricultural mechanization and also 
offer production subsides to manufacturers and purchasing money to farmers. 

- Farm machines supplied should be inspected in advance for their quality and 
performance. To protect consumers, manufactures or distributors selling machinery 
without inspection are punished through penal regulations. 

- The government establishes and operates pilot farms for agricultural mechanization 
and cooperative utilization systems of farm machinery to increase their utilization 
rate. 

- The manufacturer or distributor supplying farm machines should have after-service 
facilities to repair them rapidly and smoothly. 

       



Revision of The Agricultural Mechanization Promotion Law (AMPL) 
With the establishment of the Rural and Fishery Development Special Treatment 
Law in 1990, funds for promoting agricultural mechanization were unified with 
funds used for rural development. The agreement of the UR and establishment of the 
WTO in 1994 changed the domestic and foreign situation for agriculture, forestry, 
and fishery. To cope with these changes the government greatly revised the AMPL in 
1994 to promote development and supply of capital- and technology-intensive 
machinery like equipment and automation facilities for the agriculture; 
- to abolish the price regulation system, and the supply and demand regulation 

system 
- to liberalize production and marketing of farm machines by changing the 

compulsory inspection system to an optional one 
- to prevent accidents from the operation of farm machines by defining directions of 

safety supervision 
- to solve problems of the AMPL like after-service. 
 
Rural and Fishery Development Special Treatment Law (RFDSTL) 
The RFDSTL was enacted to seek the development of agriculture, fishery, and 
forestry and to protect profits of the people engaged in those industries. Its objectives 
included structural reformation of agriculture, fishery, and forestry, step-up in 
productivity, expansion of non-agricultural income by building industrial complexes 
in the rural areas, and welfare promotion of rural societies by improving the living 
environment. To assist the structural reformation through the promotion of 
agricultural mechanization, the establishment of entrusted farming corporations was 
allowed the RFDSTL to execute all or part of agricultural operations for farm 
households which could not manage farming due to the shortage of labor.    
 
 
Supply of Agricultural Machinery 
 
In general, the period when tractors began being used for tilling is considered the 
starting point of the agricultural mechanization. This is because tillage is one of the 
major farm operations that require a relatively larger amount of mechanical power 
among the various farm works. Given this point of view, the beginning of 1960 
would be the starting time of the extended Korean farm mechanization process when 
power tillers were first introduced to farms. The power tiller supplied in 1961 has 
been distributed through domestic production since 1963.  
 
Looking at the process of distribution of agricultural machinery, traditional man- or 
animal-driven small farm machines like shovels, hoes, sickles, Janggi (Korean plow), 
etc. were used until the 1950s. Through the 1960s, these small machines were 
improved, and powered farm machines such as the engine, power tiller, pump, 
spraying and dusting equipment, etc. began to be supplied.    
 
The consecutive success of the "5-year Economic Development Plans" brought about 
an urgent need of agricultural mechanization. To fulfill this need, the government 
enacted the "5-year Farm Mechanization Plan" in 1972 to support the supply of 
agricultural machinery. 



 
First 5-year Farm Mechanization Plan (1st FMP) 
The 1st FMP was started in 1972, and its objectives were to supply power tillers for 
tillage operations, sprayers and mist & dusters to reduce working days per each 
application, power threshers to reduce mechanize 20% of threshing, and water pumps 
for protective measures against droughts.  
 
During the 1st FMP (1972-1976), the number of total farm machines supplied was as 
shown in Table 5.  The number of total power tiller increased from one unit per 100 
farm household in 1971 to one unit per 19 farm households in 1976. The days spent 
per each application decreased from 8 to 3 days. Therefore, the increase of powered 
farm machines made it possible to overcome a drought, and to reduce damage by 
blight and insects. Especially, the increased supply of power tillers dramatically 
changed the farming environment by substituting animal power and all kinds of 
transportation.  
 
Table 5. Number of farm machines supplied between 1972 and 1976 

 1972 1973 1974 1975 1976 Total 

Power tiller  6,060   7,736  25,243  27,970  41,933 108,942 

Farm tractor     -      11     100     200     162     473 

Rice transplanter     -      -       3     831      17     851 

Water pump  2,067   2,927   3,991   3,718  13,671  26,374 

Power sprayer  1,964    1,850   6,274   8,013   9,476  27,577 

Power mist & duster 15,517  15,500  15,625  17,859  20,949  85,450 

Power thresher    848   1,350   4,673   5,288   6,025  18,184 

Grain dryer    117      -      -     -     -     117 

Forage cutter     29      31     126     196     200     582 

 Source: Agricultural Machinery Yearbook  
                         
Second 5-year Farm Mechanization Plan (2nd FMP) 
The 2nd FMP was executed between 1977 and 1981; the basic objective was to 
establish a rice farming mechanization by promoting mechanization of transplanting 
and harvesting during the labor peaks. The government planned to supply rice 
transplanters and combine harvesters, and small-sized power tillers intensively which 
women, old people and teenagers could operate easily.  
 
The number of power tillers was increased from one unit per 19 farm households in 
1976 to one unit per 6 farm households in 1981. The days used per each application 
decreased from 3 to 1.7 days. As shown in Table 6, 285,778 power tillers, 3,125 
tractors, 15,278 rice transplanters, 2,045 combine harvesters, and 944 grain dryers 
were supplied during the 2nd FMP period.   
                
Table 6. Number of farm machines supplied between 1977 and 1981 



 1977 1978   1979  1980   1981   Total  

Power tiller   41,387   50,120  53,534   61,237   79,500  285,778 

Farm tractor      313      523     504      562    1,223    3,125 

Rice transplanter       53      320   1,758    9,033    4,114   15,278 

Water pump   14,476   17,296   9,919    2,560    7,068   51,297 

Power sprayer   11,478   10,203  12,068   10,169   16,690   60,608 

Power mist & duster   27,476   35,240  44,897   25,665   11,914  145,192 

Binder       59    3,111   8,221    4,204    2,120   17,715 

Power thresher    6,110    5,745   6,023    2,905    8,989   29,772 

Combine harvester        9       41     337      790      868    2,045 

Grain dryer      124      186     166      217      251      944

 Source: Agricultural Machinery Yearbook  
 
 
Third 5-year Farm Mechanization Plan (3rd FMP) 
The objective of the 3rd FMP between 1982 and 1986 was to achieve complete 
mechanization on flat plains and 50% on semi-flat plains by 1986 supplying farm 
machines continuously. In the 1980s, the labor of rural communities decreased 
rapidly, and the working population began to dislike 3D (Difficult, Dirty, Dangerous) 
works. The supply of small- or medium-scale walking-type farm machines has 
decreased, and the demand of large-scale riding-type farm machines has increased. 
As shown in Table 7, the number of power tillers supplied a year decreased 
continuously after peaking in 1983, and the tractors increased immensely. With the 
increased number of combine harvesters, rice harvesting system based on the 
combine established.   
 
 
Table 7. Number of farm machines supplied between 1982 and 1983 
 1982  1983  1984 1985 1986 Total 
Power tiller   84,025  87,911  82,743  62,019 60,692 377,390 
Tractor    1,507   1,620   2,483   2,719 4,243 12,572 
Rice transplanter    4,083   6,914   7,670  11,924 17,573 48,164 
Binder    1,857   2,881   4,096   3,769 6,374 18,977 
Combine harvester    1,822   1,779   3,316   3,191 5,074 15,182 
Grain dryer      274     583     592     596 712 2,757 
Cultivator       -       -       -       -       -       - 
 Source: Agricultural Machinery Yearbook  
 
 
 
Looking at the statistics for agricultural machinery in 1986, holding rates for power 
tillers, tractors, rice transplanters, and combine harvesters were one unit per 2.8, 118, 
32, and 123 farm households, respectively. The mechanization rates of rice farming 



operations were 70% for tillage, 28% for transplanting, 27% for harvesting, and 79% 
for spraying, and the highest on flat plains, and in descending order for suburbs, 
semi-flat plains, and hills. 
     
Fourth 5-year Farm Mechanization Plan (4th FMP) 
The 4th FMP was started in 1987, and had as its main purpose to promote the 
mechanization rate of rice farming up to 90% by 1990, and to mechanize upland 
farming by developing and supplying farm machinery for horticulture and livestock 
farming. To promote mechanization of upland farming, a cultivator was developed 
and supplied through a subsidy.  
 
As shown in Table 8, the number of power tillers, tractors, rice transplanters, 
combine harvesters, and cultivators supplied during the 4th FMP (1987-1991) were 
approximately 223,640, 54,124, 143,494, 52,119 and 97,840 units, respectively 
(Table 8). The mechanization rates of rice farming operations were 87% for tillage, 
85% for transplanting, 80% for harvesting, and 93% for spraying.  
 
                                                                    
Table 8. Number of farm machines supplied between 1987 and 1991 

 1987 1988 1989 1990 1991 Total 

Power tiller  53,981  49,743  37,095   40,757   42,064   223,640 

Tractor   4,912   8,088  10,227   14,964   15,933     54,124 

Rice transplanter  17,858  23,651  28,563   37,609   35,813   143,494 

Binder   7,374   9,288   9,092   11,109    8,267    45,130 

Combine harvester   5,074   6,671  10,066   15,930   14,378    52,119 

Grain dryer   1,434   1,379   1,917    2,970    2,493    10,193 

Cultivator   7,214  10,521  17,258   27,286   35,561    97,840 

 Source: Agricultural Machinery Yearbook  
 
 
Fifth 5-year Farm Mechanization Plan (5th FMP) 
The 5th FMP from 1992 to 1996 had as its purpose to completely mechanize rice 
farming by 1996, to mechanize upland farming and livestock farming, and to 
promote capital- and technology-intensive agriculture through facility automation 
and post-harvesting mechanization. The plan for improving the structure of rural 
communities, which was established to raise the international competitive, included 
agricultural mechanization and facility automation as a priority project and 
promotion for mechanizing greenhouse horticulture, livestock farming facilities, and 
a post-harvesting system such as RPC (Rice Processing Complex) and APC 
(Agricultural Products Processing Center). 
In 1996, holding rates for power tillers, tractors, rice transplanters, combine 
harvesters, and cultivators were one unit per 1.6, 13, 5.5, 20, and 5.4 farm 
households, respectively. The mechanization rates of rice farming operations, which 
reached the level of developed countries, were 98% for tillage, 97% for transplanting, 



and 96% for harvesting. 
 
Table 9. Number of farm machines supplied between 1992 and 1996  

 1992   1993   1994   1995   1996   Total 

Power tiller  36,437   60,971   81,799   79,750    8,269  267,226 

Tractor  17,754   13,029    14,523   17,282   19,605   82,193 

Rice transplanter  32,459   32,072   29,913   34,234   38,524  167,202 

Binder   5,153    4,060    4,844    3,597    4,189   21,843 

Combine  12,887    8,920     8,063    8,047    7,611   45,528 

Grain dryer   3,021    3,641    4,880    5,313    7,311   24,166 

Cultivator  44,580     56,598   44,194   47,617   44,581  237,570 

 Source: Agricultural Machinery Yearbook  
 
 
 
Utilization System of Agricultural Machinery 
 
Utilization policy of agricultural machinery 
Other than an increase in the supply, the effective utilization management of farm 
machinery is more important to reduce production costs of crops. If a farm household 
has excess farm machinery relative to the coverage area, the competitive advantage is 
weakened because of the high production cost resulting from the low utilization rate 
of farm machines and increased fixed costs. On the other hand, failure to have the 
machinery would be a menace to timely farm operations. 
 
Because the farming scale in Korea is small with a cultivated area of about 1.5 ha per 
farm household on average, investment in farm machinery by every farm would be 
excessive due to increase in production costs. Therefore, farm mechanization through 
a cooperative utilization system is the best method to avoid excessive investment on 
farm machinery, and reduce production expenses. With this in mind, The consecutive 
Farm Mechanization Plans have been adopted based on the promotion of a joint 
utilization system of farm machinery.   
 
Joint utilization system of agricultural machinery 
The joint utilization system was divided into a cooperative and individual utilization 
system. It was categorized into three types-joint utilization operated by a group of 
farmers, the agricultural association, and the pilot farm operated by agricultural 
association. 
 
The joint utilization system of farm machinery operated by a group of farmers was 
planned for cultivation of cultivate farming areas between 10 to 15 ha, and consisted 
of a group of rice farming areas. The joint utilization system by the agricultural 
association such as the Farmland Improvement Association or Agricultural 
Cooperative was leasing farm machinery to support the demand of agricultural labor. 



Farmland Improvement Association leased tractors and their attachments, and the 
local Agricultural Cooperative leased power tillers, their attachments, and several 
types of farm machine. To propagandize the effect of agricultural machinery, the 
pilot farm operated by Agricultural Association was established according to regions 
or farming scales that needed farm mechanization. Table 10 summarizes the 
development of the joint utilization system of agricultural machinery.    
 
Table 10. History of the joint utilization system of agricultural machinery 

Name Period Operator Cultivated  
area/site 

Number 
of site 

Agricultural Machinery Fraternity 
Farmland Machinery Bank 
Mechanized Farming Center 
Integrated Farm Mechanization Complex 
Mechanized Farming Group 
Agricultural Corporation 
Agricultural Machinery Bank 
Organization of Joint Utilization 

'72 
'75-'77 
'77-'81 
'77-'81 
'81-'94 
'91- 
'92- 
'95- 

Farmers 
FIA 
FIA/AC/V
FIA/AC 
Farmers 
AGC 
AC 
PA/ASC 

20-30 ha 
50 ha 
30 ha 
300-1,000 ha 
5-10 ha 
50 ha 
- 
10-30 ha 

1,012 
10 
513 
8 
44,960 
1,397 
38 
4,834 

FIA : Farmland Improvement Association  AC  : Agricultural Cooperative 
V  : Village                         AGC : AGricultural Corporation  
PA : Production Association             ASC : ASsociation Cooperative 
 
 
In summary, several types of the utilization system were established in many villages. 
They contributed to reduce the burden of individual farmhouses for the purchase of 
farm machinery, to make preparation for insufficient labor and farming by the aged, 
and to increase the supply of farm machinery. However, they were confronted with a 
deficit operation resulting from excessive personnel expenses, facility expenses, and 
operation costs. They couldn't cope with changes in agricultural management 
situations because of ineffective management and conservative operation, which 
resulted in decreased utilization rates of farm machinery. Although the purpose was 
to purchase and utilize farm machinery jointly, examples of individual management 
and utilization increased. As operators of farm machinery decreased dramatically 
because of the outflow of young labor to urban areas, it was very difficult to organize 
new joint utilization system. 
 
 



Prospects and Problems in Agricultural Mechanization  
 
Prospects of agricultural mechanization 
Korea has experienced a sharp reduction in the number of farm households and farm 
population, a drastic increase in farm wages, and import liberalization since 1980. 
The area of cultivated land is expected to decrease and more land will be used for 
cash crops in the future. In the meantime, demand for more expediency on the 
farmers' side and demand for more diverse, higher quality, and safer foods on the 
consumers' side will get stronger. Environmental considerations will suppress the 
consumption of chemical fertilizer and pesticide. 
 
Increased trade volume and import liberalization of agricultural products will put the 
price and quality competitiveness at the top of agricultural policies. Capital- and 
technology-intensive agriculture will be emphasized to match the diverse tastes of 
consumers, to utilize endowed resources fully, and to develop sustainable and 
environmental friendly agriculture. With these changes, farm mechanization is 
expected to proceed toward the promotion of largeness, precision, high-technology, 
automation, and facilitation. 
 
Problems of agricultural mechanization 
In order to continue farm mechanization process, economic gains from using 
machines, farmers' purchasing power and farming size, and the extent of arrangement 
of cultivated land should be increased. The growth of the agricultural machinery 
industry and the establishment of consumer service system are also necessary 
conditions for farm mechanization.  
 
Korea's farm mechanization has been achieved in an short period of time owing to 
the profitability of farm machinery and government subsides. However, the farm 
machinery industry needs to solve the problems associated with chronic business 
deficits, low technology, deteriorating competitiveness, and poor consumer service 
system. Farmers need to properly manage machinery and to raise their capability of 
driving and maintaining the machines. Development of farm machinery for sloping 
land and improvements in crop cultivation methods, more suitable for mechanization, 
are also crucial.  
 
Mechanization in rice paddies has proceeded quickly. Investments in the 
rearrangement of cultivated land into large sizes, enlargement of farm roads, and the 
improvement of irrigation systems should be continued for the wide use of medium 
and large size machinery.  
 
The mechanization and automation for upland crops and greenhouse horticulture are 
in the beginning stage. Since crops are numerous and working stages are complex for 
upland and greenhouse crops, various types of machines are needed, and machines 
supporting various-kind-small-production systems should be developed and supplied. 
In order to promote the mechanization of upland crops, standardization of cultivation 
methods should be developed and an efficient system which supports the 
development, utilization and spread of machinery should be established. Research 
funds for the development of new machines and government subsides are also 



required for the mechanization of the upland crops. 
 
The agricultural machinery industry is suffering problems such as small scale, low 
operation due to the seasonality of demand, excessive competition, poor profitability, 
and low competitiveness. The core parts of the machinery are dependent on foreign 
countries. Thus, proper measures to raise competitiveness against foreign countries 
and to adjust the structure of the industry need to be devised.         
 
 

Post-harvest Technology 
 
  Because the agricultural products are the living respiring creatures since the 
harvesting, it will lose the value of commodities by the careless management of 
storage and distribution. This can bring a large amount of economic loss. Thus, the 
management in postharvest could be called as a second production activity. The 
demand for high quality and safe agricultural products, the increase in export of 
domestic agricultural products, and the differentiation between the internal products 
and imported products emphasize the importance of postharvest technologies. 
  Postharvest operations have many-sided processes such as collecting, 
preprocessing, sorting, packing, storing, processing, and transporting (Table 11), the 
each processes depend on the variety of agricultural products. To promote efficient 
postharvest operation with mechanization and automation, the establishment of Rice 
Processing Complex (RPC), Agricultural Products Processing Center (APC), and 
Livestock Packing Center (LPC) has been supported by Korean government. 
 
  Table 11. Postharvest Operation System 

 Operation process 

RPC Combine harvest → Bulk transferring → Drying • Storing• Milling• 
Packaging [RPC] → Distribution → Consumer 

APC 
(for Apple) 

Harvest → Bulk transferring → Storing → Transferring• Weighting• 
Pre-sorting• Dumping• Sorting (Size, Color, Maturity) • Packing• 
Palletizing [APC] → Distribution → Consumer 

 
 
From the Korean agroforestry yield, rice, livestock, vegetable, and fruit were 9.6 
trillion, 9.1 trillion, 6.8 trillion, and 2.6 trillion, respectively, in 2002. In case of 
livestock, general processes such as slaughter, cooling, and packing have been early 
batch processed in large LPC, and cold chain and transporting system have been 
established. In 1991, the RPC has been introduced for rice postharvest management, 
and has contributed to high quality and value of rice. The variety of horticultural 
products is diverse, and their volume is big beside the price, they have high water 
content, storage period is short after harvest, and the loss rate is high as 13 ~ 30%. 



Also due to high effort and cost, circulation profit of horticultural products is 46 ~ 
76% while that of grain is 20%. To solve the problem, APC has been supported since 
1992. 
 
This article aimed at describing the RPC and APC that are currently under improving 
and developing. Specially, these kinds of facilities integrated and systemized the all 
kinds of unit technologies and postharvest management, and commercialized the raw 
materials with batch processing the several operation processes. The value of the 
produce is determined based on the input postharvest technologies. Thus, the 
technical standard of postharvest technology of the country can be estimated at a 
look by the APC. 
 
 
Rice Processing Complex 
 
The rice is the important source of income for Korean farmers, and is in a very 
important place in politics and society beside the staple grains. In spite of the 
importance of the rice, the rice growing farm households are decreasing and fallow 
grounds are increasing due to rapid decreasing of rural labor, a rise in wages, high 
sun-dried rate, high quantitative and qualitative loss due to poor storage facilities, the 
UR agreement, WTO/DDA, and opening the rice market. 
 
Korean government has been established and carried out the supporting policy to 
grow the rice farming continuously by reducing the production cost of rice, 
increasing the competitiveness, and dealing with labor shortage. The RPC is a 
representative supporting project as an Agricultural Structure Adjustment Project 
since 1991.  
 
The RPC has been spreaded since 1991. In 1991, it was two complexes in Korea, and 
then it has been increased 30 complexes every year. However, it has been decreased 
since 1999. Since 2002, new support for the new complex has been discontinued, but 
financial assistance has been continued for drying and storage facility, improvement 
of old complex and complex maintenance. In 2003, there were 328 RPC and 568 
drying and storage complexes (DSC) in Korea (Table 12). 
 
  Table 12. Establishment support for RPC and DSC annually 

 '91 '92 '93 '94 '95 '96 '97 '98 '99 '00 '01 '02 '03 Total 

RPC  2 30 48 66 39 35 33 48 11 12  4 - - 328 

DSC - - - - 22 25 64 81 90 85 76 81 44 568 

 DSC: Drying and Storage Complex 
 
 
Achievements 
Unlike farm household, the RPC collects, dries, stores, mills, and sales the rice as a 
batch mode, it saved the management cost and labor, prevented the loss of rice and 



improved the quality of rice, improved the distribution system, and made full use of 
the by-product. 
 
Because of the mechanization and automation in RPC, working hour has been 
reduced by 64%, and operating cost has been saved by 34%. The operation processes 
have been cut down, and due to the newest equipment and facility, large amount of 
bulk rice can be dried, stored and milled under the same condition, the loss rate 
decreased from 6% to 1% and it brought quality improvement effect. The rice market 
share of RPC has been increased form 7% in 1995 to 40% in 2002 (Table 13). The 
reducing the distribution cost by small-size package, brand, and direct transaction, 
and this increase the value-added and quality competitiveness.  
 
Table 13. Introduction effect of RPC 

Items Conventional  RPC Effect 

Working hour (hr/ton) 33.7 
(100) 

12.2 
(36) 

21.5 
(64) 

Operating Cost after 
Harvesting (Won/ton)  

246,646 
(100) 

162,281 
(66) 

84,365 
(34) 

Rice Loss rate (%) 
Lost cost (Won/ton) 
 

6 
90,489 
(100) 

1 
15,082 
(17) 

5 
75,407 
(83) 

 
 
Improvement Directions 
1) The management improvement plan for RPC is urgent. 
Despite the financial assistance for establishment and operation from Korean 
government, most RPC are in red. In case of the Agricultural Cooperative, situation 
has been improved but, 90 RPCs which is the 45% of the Agricultural Cooperative 
RPC were in red in 2003. The reasons are high cost due to excessive facility 
investment, high purchase of raw rice, low supply due to high sales competition, and 
absence of management expert. Thus, for the business rationalization, management 
coaching is necessary through the professionality promotion in management and 
management estimation.  
 
2) The facility should be on a large scale.  
To prepare the situation that the Government Purchasing Program will be gone, there 
will be the Food Reserve Programs and the Direct Payment for Farming, and the rice 
market will be opened, the amount of sales should be increased from 1000 billion 
(6,692 ton) to 4000 billion (30,000 ton) per one RPC. There are some discussions 
about the plan for integrating. It would be an effective method to improve the 
operation rate of facilities, strength the quality management system, differentiate the 
product, and manage the brand. 
3) The efficiency of the management should be increased. 
It is necessary to systemize the farm households to diversified bring in the harvested 



rice from individual farm household during the harvesting season. The farming 
guidance with simplifying the variety and controlling the harvesting time is 
necessary to prevent the rice mixing, and extend the utilization period. 
 
 
Agricultural Products Processing Center 
 
The sorting, packing, and storing has been under the leadership of merchant. The 
government tried to give this leadership to the producer, the integrated facility for 
fruits and vegetables was introduce in 1992. As an agricultural product distribution 
reform, produce packing center has been supported since 1995. Since 1998, it was 
extended as an large-scale Agricultural Products Processing Center with 
collaborative standard shipping, collecting and spreading the distribution information, 
and developing brand, and it is changed as an Agricultural Products Processing 
Center (APC). Namely, APC has been fostered as a core of site-distribution such as 
sorting, packing, joint account, brand, contracted growing, marketing, collecting and 
spreading the distribution information, and improving distribution. 
 
Until 1998, new APC has been support for new establishment. Since then there have 
been complementary support or financial assistance for operating. However, since 
the Free Trade Agreement between Korea and Chile, the policy changed to introduce 
a large scale of APC.  
 
From the 2003 statistic date, there were 208 APC in Korea (Table 14). Also, there 
were 9,881 cold storage, 3,530 small-scale gathering facility, 560 gathering facility, 
608 sorting house, and 469 pre-cooling facilities (Table 15). The dealing agricultural 
products at APC were carrot (21.3%), onion (18.5%), apple (13.6%), pear (11.0%), 
and garlic (10.7%) in 2002(Table 16). Those products have high dependence on 
machine sorting and cold storage.  
 
Table 14. Status of APC New Support Annually 

Items 1992-1
993 1995 1996 1997 1998 1999 2000 2001 2002 2003 소계 

ASC - 11 19 14 12  9  6  7  2  1  81 
APC 

AC -  9  5 14 17 14  5  9  4  1  78 

IAPC 25  3 - - - - - - - - 28 

Others -  1  3 -  1  3  5  4  2  2  21 

Total 25 24 27 28 30 26 16 20  8  4 208 
ASC : Association Corporation 
AC : Agricultural Cooperative 
IAPC : Integrated APC 
Others include Province, Agricultural corporation, Wholesale mart, and Forestry cooperative. 
 
 
Table 15. Status of agricultural products processing facilities  



Items/Managers  Farm household, 
PA AC ASC Others Total 

APC -   106    81  21  208 

Cold storage  8,680   248   468 485 9,881 

Gathering house   323    99    62  76  560 

Sorting house   360    72    44 132  608 

Pre-cooling   414    11    32  12  469 
small-scale gathering 
facility 

 2,233   663   423 211 3,530 

Total 12,010 1,199 1,110 937 15,256 
Others include Province, Agricultural corporation, Wholesale mart, and Forestry 
cooperative.PA : Production Association 
AC : Agricultural Cooperative 
ASC : ASsociation Corporation 
Others include Province, Agricultural corporation, Wholesale mart, and Forestry cooperative. 
 
 
Table 16. Handling ratio of major products by APC 
Unit: thousand ton, % 

 Carrot Onion Apple Pear Garlic 

Handling (A)  16  102  53  26  14 

Production (B) 155  878 489 324 474 2000 

Ratio (A/B) 10.6  11.6 10.9  8.1  3.0 

Handling (A)  23  411  46  31  31 

Production (B) 153 1,074 404 417 406 2001 

Ratio (A/B) 14.6  13.1 11.4 7.5  7.6 

Handling (A)  29  173  59  42  42 

Production (B) 136  933 433 386 394 2002 

Ratio (A/B) 21.3  18.5 13.6 11.0 10.7 

 
 
 
Achievements 
The APC is the core facility of the fresh produce distribution. It systematizes the 
production and distribution, and then strengthens the market bargaining power. It 
increased the countermeasure capacity of site against the rapidly changing 
distribution situation by overcoming the small-scale farming. 
 
Also, APC increased the direct transaction, and it cut the distribution steps, and 
simplified the distribution flows. The quality maintenance and value-added of 



agricultural products, and cost of distribution has been improved by pre-cooling, 
nondestructive sorting, palletizing shipping, packing improving, brand developing, 
and public relation strengthening. Using the thorough sorting and standardized goods 
distribution, the reliability of agricultural products has been increased, and the 
production and distribution for high quality agricultural products has been settled 
down. These achievements stimulated the interest in postharvest management at site. 
As an example, it is recognized that standardization and grade are useful for the 
growers. 
 
Improvement Directions 
The APC has been introduce to construct the distribution infra, sale the agricultural 
products smoothly, and increase the actual profit for growers. However, because the 
growers and operators do not fully understand and cannot operate the facility 
efficiently, many APCs have bad management. Thus, it is necessary to establish the 
improvement plan in the future. Next are the summarized problems that should be 
improved: 
 
1) It is necessary to increase the efficiency of the facilities. 
In 2002, the number of days worked for sorters and cold storage were 127 days and 
277 days, respectively, which are much lower than other advanced countries. The 
reason for low efficiency is that farm households or crop units have too many 
small-scale sorters and cold storage, they do not feel any needs to use the APC. Low 
efficiency is the high burden depreciation of equipments and reason of deficit 
operation. 
 
2) The growers should convert the recognition for collaborative sorting and account. 
Farmers are still selling the agricultural products to broker, the input amount for APC 
is still low or reducing. It is difficult to provide the enough raw materials to APC due 
to low collaborative usage. The reasons of low amount are the extension of 
contracted growing, low financial support to buy raw materials, long distance 
between the growing area and APC, and small-scale growing area per farm 
households. 
 
3) The rationalization of scale and operation rate should be increased. 
The scale of the facility is determined based on the properties of agricultural products, 
a yield, cooperative usage, and the management capacity of operator. The scale 
should get maximized profit for minimized investment. The large scale and high cost 
equipment that are more than necessary will result in high depreciation, and repair 
costs. To increase the working rate (=actual operating amount/theoretical operating 
amount), input amount plan should be established to solve the unbalance of the input 
amount, A/S or self repair capacity should be improved for the trouble, proper 
personnel should be positioned, and there should be continuant order form market.  


