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CHAPTER I 

INTRODUCTION 

Rice has been cultivated in South Korea for several 

thousand years. Sufficient rice production for the people 

has been a critical objective of all political leaders and 

is still important to the Republic of Korea in the current 

era. 

Rice is well suited to the South Korean climate, since 

summers are characterized by high temperature, abundant 

rainfall and high humidity, which are favorable for rice-

growing. Eighty-four percent of South Korean farms produced 

rice in 1992, and 56 percent of arable land was devoted to 

rice production (Ministry of Agriculture, Forestry and 

Fisheries, 1994 [MAFF]). Moreover, 13 percent of the total 

population of South Korea lives in rural areas. Therefore, 

rice is the most crucial agricultural product in South 

Korea, both in production and as a staple food for consum

ers. 

The nature of farmers' rice production has changed 

dramatically from farm family self-sufficiency to commer

cial farms marketing rice during the last several decades. 

As a result, the share of total farm income from rice 



increased from 56 percent in 1967 to 79 percent in 1987 

(MAFF). Consequently, rice production contributed 22 

percent of the total farm income (on-farm and off-farm) and 

44 percent of the on-farm income in 1992 (MAFF,1994). 

Rice production in South Korea increased rapidly with 

the introduction of high-yielding varieties in the early 

1970s, and imports decreased substantially except during 

the bad crop year of 1979/80. Government stocks of carry

over rice increased significantly after 1977, as rice 

producers responded to price incentives and as yields 

increased with widespread adoption of new varieties. These 

varieties have accounted for 90 percent of government rice 

purchases since 1974, and more than 98 percent since 1985 

(MAFF,1994). 

Cultivated area of the high-yielding varieties, which 

were major contributors to rice self-sufficiency, increased 

from 19.4 percent of total paddy land in 1974 to a peak of 

78.1 percent in 1978 (MAFF,1994). The new varieties require 

a warm growing season, and the exceptionally cool summer in 

1979 caused farmers to return to traditional varieties. 

Moreover, South Korean consumers did not like the taste of 

the new varieties. The South Korean government began to 

encourage farmers to plant traditional varieties in the 



1980s, as stocks of the new varieties accumulated. As a 

result, the high-yielding varieties had decreased to 

4.5 percent of total paddy area by 1991 and were not 

planted after 1992 (Kim et al.,1992). 

Per capita rice consumption in South Korea (average of 

farm and non-farm families) decreased from 136.4 kilogram 

(kg.) in 1970 to 116.3 kg. in 1991. While per capita con

sumption by non-farm families declined from 149 kg. in 1971 

to 109 kg. by 1991, consumption by farm families increased 

from 118 kg. in 1971 to 165 kg. by 1986, then declined to 

158 kg. in 1991 (Kim et al.,1992). Per capita consumption 

of rice by farm families is predicted to continue decreas

ing, because of the improving standard of living in rural 

areas (MAFF,1994). 

In contrast to decreasing per capita rice consumption, 

the consumption of wheat flour, a major substitute for rice 

which must all be imported, increased from 14 kg. per 

capita in 1965 to 32 kg. in 1985. Consequently, the amount 

of wheat flour consumed in 1985 was about 2,988,000 M/T, 

while rice consumption was approximately 5,501,000 M/T in 

the same year. South Korean consumers' tastes changed due 

to the massive introduction of wheat flour by U.S. Public 

Law 480 between 1956 and 1969. From 1969 to 1976, the 



government encouraged wheat flour consumption. Furthermore, 

rice grain price is approximately four times that of wheat 

flour. The high price of rice and inconvenience in rice 

cooking relative to the foods using wheat flour promoted 

wheat flour consumption, which is expected to increase 

(MAFF,1994). 

Even though per capita consumption of rice has 

gradually decreased in recent years, rice remains the 

staple food of all South Koreans regardless of income level 

and the source of 41 percent of nutrients consumed (MAFF, 

1994). Japonica varieties, the traditional rice varieties 

of South Korea, are preferred by consumers relative to the 

Indica and Javanica varieties, due to the fact that the 

Japonica varieties are rich in gluten.^ 

The supply of and demand for rice in South Korea is 

thus quite important, not only in production and consump

tion, but also in the overall economy. The sectors of the 

economy interact, with one sector consuming goods produced 

by other sector(s). The existing agricultural sector suppl

ies rice to a growing urban labor force and provides needed 

markets for industrial output. In other words, the produc

tion and consumption linkages between the agricultural 

sector and the manufacturing and service sectors in South 



Korea have become substantial and important during the last 

several decades. 

Government Rice Policy 

Since 1945, the market price of rice in South Korea 

has been determined primarily by government programs rather 

than supply and demand forces in the general economy. Major 

goals of the government have been to: (1) provide adequate 

production incentives for farmers, in order to achieve 

national self-sufficiency in rice and to raise farm 

incomes; (2) hold down consumer price in urban areas; and 

(3) stabilize the farm and retail prices of rice, especial

ly in the immediate pre- and post-harvest seasons. 

To achieve these goals, the Grain Management Act was 

passed in 1950 to maintain a stable national economy 

through the control of grain supply and demand to assure a 

sufficient amount of grain with stable prices. From the 

enactment of that law, the grain market of South Korea has 

been a two-dimensional system characterized by both free-

market and controlled prices, even though the degree of 

government price control varied with changing grain market 

conditions. Government rice procurement was also linked 

with provision of fertilizer and financing to rice farmers. 



From 1956 until 1969, South Korea received surplus 

U.S. agricultural products under P.L. 480, which allowed 

the South Korean government to pursue a policy of low grain 

prices, along with securing government management of grain 

markets. The annual average amount of rice, wheat and 

soybeans imported under P.L. 480 was approximately 10 

percent of the total domestic food crop production of South 

Korea from 1956 to 1964. The P.L. 480 program was terminat

ed in 1970. After 1970, grain imports have been purchased 

with foreign exchange retained by the government central 

bank. 

Imports of agricultural products under P.L.480 

contributed considerably to several aspects of the South 

Korean economy, including a stable supply of grain, stable 

commodity prices and low and stable inflation and reduced 

trade deficits. However, the low-price policy for rice 

pursued by the government, partially supported by the 

importation of P.L. 480 products, discouraged farmers from 

increasing rice production and discouraged investment in 

the agricultural sector. 

By the mid 1970's, chronic shortages of food grains, 

trade deficits due to grain imports, and deterioration of 

farmers' incomes relative to city dwellers', resulted from 



the low government buying price. These trends, along with 

oil price shocks in 1973, caused the South Korean govern

ment to reconsider its agricultural policies, especially 

the low government buying price for rice relative to the 

domestic free-market price. 

Rice self-sufficiency was achieved in 1977, due to 

rapid adoption of high-yielding varieties and to increases 

in the government buying price to farmers. The effect of 

government intervention on productivity was remarkable, as 

rice production increased more than 10 percent per year 

from 1970 to 1977, in contrast to the 2.2 percent per year 

growth from 1960 to 1970 (MAFF,1994). 

As a result, the relative economic status of farmers 

improved, as real aggregate farm income grew at a rate of 

9.5 percent annually during the period of 1970-77, while 

the annual increase in real aggregate income of urban 

employees in the manufacturing sector was 4.5 percent in 

the same period (MAFF,1994). However, the rate of overall 

self-sufficiency in food crops except rice decreased from 

94 percent in 1965 to 73 percent in 1975, and to 56 percent 

by 1980 due to the rapid increase in consumption of 

imported feed grains (MAFF,1994). 
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Pricing Mechanism 

The two-price system originated in 1969, as stated 

earlier, to alleviate chronic shortages of food grains and 

to support farmers' incomes. In 1970, the government buying 

price was 5,150 Won per bag (80 kg.) and the selling 

(release) price to consumers was 5,400 Won (MAFF, 1994) ."" The 

government incurred the cost difference and the costs of 

handling. In 1971, the government buying price of 7,000 Won 

per bag was higher than the release price of 6,500 Won, 

with no allowance for government handling costs (MAFF, 

1994). However, in 1972, the government release price was 

9,500 Won and buying price was 8,750 Won, with allowance of 

738 Won for government handling costs. 

Since 1973, the government has used the two-price 

system, with the release price below the initial buying 

price, to manage rice production and consumption. In this 

system, the government purchases rice from farmers at 130 

percent of the production cost of marginal paddy land and 

sells rice to consumers at 70 percent of the government 

buying price (i.e., 91 percent of original government pur

chase price) (MAFF,1994). 

The most important decisions in the government program 

are those determining the farm price for rice and the 



amount of rice to purchase. The amount of rice to be 

purchased and its price are recommended by two groups: (1) 

The Grain Distribution Committee (GDC), a civilian advisory 

committee to the MAFF representing the public interest, and 

(2) the National Agricultural Cooperative Federation 

(NACF), representing rice producers. The MAFF develops a 

proposal for quantity and price for presentation to the 

National Assembly, which makes the final decision on rice 

purchases and prices. The decisions about prices and 

volumes of government rice purchases are based on aggregate 

farmers' income, the production cost of rice, world price 

of rice, rate of inflation in the general economy and an 

index of agricultural parity.^ 

Collection and Distribution Mechanism 

A government purchase quota is allocated to each 

province by MAFF, to each county by the governor of the 

province, and to each village and to individual farmers by 

the county magistrate. Government purchasing occurs 

primarily from November, immediately after harvest, to 

January. NACF operates rice purchasing stations throughout 

producing areas, buying rough rice. Rice farmers are paid 

by NACF on behalf of the government, after inspection and 
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grading. The purchased rough rice is transported to desig

nated warehouses for milling afterwards. 

Government stocks are generally consumed by the armed 

forces and in other official uses such as prisons, and 

released to the private market immediately before the next 

harvesting season. MAFF delivers its guideline daily to 

designated contractors for transport, storage and process

ing through local government. The government buying and 

selling prices remain fixed all year throughout the nation, 

and government handling costs are not included. The rough 

rice purchased by government is usually sold directly to 

consumers after processing through retail rice markets in 

the form of polished rice with the government brand. 

Nature of Problem 

Rice self-sufficiency was the top priority of agricul

tural policy in South Korea from 1945 to 1977. Farm price 

supports were employed as incentives to farmers to increase 

rice production. Simultaneously, a complete government 

monopoly and control system continued in importation and 

domestic marketing of rice for the purpose of controlling 

inflation induced by high rice prices, and of providing re

serves for emergencies. The latter point is extremely 
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important because of the conflict with North Korea since 

1945. 

The South Korean government policy of rice self-

sufficiency has been carried out primarily with the mecha

nism of a two-price system, which' is characterized by a 

high price paid to rice producers and a low price charged 

to rice consumers. As a result, the two-price system has 

brought about distortions in resource allocation and large 

government cost for purchasing and releasing of rice that 

reached 6.9 trillion Won in 1993 (MAFF,1994). Inflationary 

pressures in the overall economy also resulted, since the 

deficit has been directly financed through loans from the 

central bank, the Bank of Korea. Government intervention in 

the rice market has led to a net loss financed by tax

payers . 

The production and consumption of rice in South Korea 

is controlled by government pricing. But, the current 

structure of rice production and consumption in South Korea 

may soon be affected considerably by coming changes in 

international trade. The Uruguay Round of the General 

Agreement on Tariffs and Trade (GATT) will not allow any 

direct government price support to producers or consumers. 

Ninety-one percent of the total South Korean government 
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subsidy for agriculture is directly related to the price 

support for rice. The South Korean government agreed to 

comply with GATT by phasing out rice subsidies over a ten-

year period, beginning in 1995. Therefore, the effects on 

the South Korean economy of lower priced rice imports will 

be illustrated in Chapter III. 

A major issue in the agricultural economy of South 

Korea is the overall welfare loss or gain of rice producers 

and consumers resulting from the abolition of the govern

ment two-price program. Precise quantitative knowledge of 

both producers' and consumers' responses to the factors 

inside and outside the rice economy is a major step towards 

understanding and evaluating the functioning of the rice 

industry in South Korea. The issue mentioned above will be 

analyzed in this study, given constraints on time and data 

available. 

Objectives of Study 

The general objective of this study is to identify and 

measure the impacts of the two-price program on producers 

and consumers of rice. 

Specific objectives are to: 

1. Identify and evaluate the influences of the 
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two-price program on the production and consump

tion of rice in South Korea; 

2. Measure the welfare losses or gains to society 

from the two-price program in South Korea; and 

3. Provide information and guidelines to govern

ment policy makers concerned with rice production 

and consumption. 
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Notes 

There are three major groups of rice varieties: 
Indica, Japonica and Javanica. Indica has been grown in 
Southeast Asia and in most U.S. rice growing regions. 
Japonica is the traditional variety grown in the Korean 
peninsula, Japan and the northern Chinese continent. 
Javanica is another variety traditionally grown in South
east Asia, especially in Indonesia. South Korean consumers 
are accustomed to the taste of Japonica varieties. High 
yield varieties are predominantly characteristic of Indica, 
because those varieties were hybrids with Indica. There
fore, the high yield varieties are not attractive to South 
Korean consumers. 

^ The exchange rate between the South Korean Won and 
the U.S. dollar is flexible. In 1992, the rate was 820 Won 
per dollar; in January 1995 the rate was 788 to 1 (Korea 
Foreign Exchange Bank). 

^ Since 1964, an index of agricultural parity has been 
employed to provide an objective measure of farm production 
receipts relative to production costs. The agricultural 
parity index uses an index of prices of farm output sold 
divided by an index of prices of production items pur
chased. 



CHAPTER II 

REVIEW OF LITERATURE 

Several studies have focused upon either the South 

Korean rice policy and supply and/or demand for rice in 

South Korea and other countries. Studies of government 

agricultural programs relevant to this research are 

reviewed also. 

South Korean Rice Policy 

A study of South Korea by Braverman et al. (1983) 

reviewed alternative agricultural pricing policies for 

government deficits, income distribution and balance of 

payments. The study empirically evaluated the impact of 

alternative policies aimed at reducing the deficits in the 

Grain Management Fund (GMF) and the Fertilizer Fund (FF) in 

South Korea. The authors measured the impacts of the GMF 

and FF on: (1) production and consumption of rice and 

barley, (2) real income distribution, including the income 

distribution in both the rural and the urban sectors, (3) 

import levels of rice, (4) self-sufficiency in rice and (5) 

public budget. 

15 
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The study employed a Translog Restricted Profit 

Function rather than Cobb-Douglas and Constant Elasticity 

of Substitution (CES) functions in the production of rice 

and barley. In the case of the functional form for the 

system of demand equations for rice and barley, an Almost 

Ideal Demand System was used. 

The authors argued that price policies for rice and 

barley must be considered concurrently. Because of the 

substitution possibilities in supply and demand for rice 

and barley, an intervention in one commodity market has 

important consequences for the other (Braverman et al. , 

1983) However, barley is much less important than rice in 

South Korean consumption, so an analysis for barley and 

rice with different weights should produce more accurate 

estimates of the impacts of government intervention. 

Kim (1991) estimated the welfare loss resulting from 

price distortions in the rice and beef markets, and 

examined the effects upon labor and land engaged in rice 

production. The study used partial equilibrium models based 

on a framework of producer and consumer surpluses to 

estimate welfare costs. Labor-output and land-output 

coefficients were also computed in the context of a partial 
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equilibrium approach to evaluate the expected effects upon 

labor and land. 

The estimated welfare loss from price distortion was 

quite substantial for rice, for the 1976-87 period, ranging 

from .5 percent to 1.3 percent of GNP. The author concl'Uded 

that free trade would cause a large number of farmers to 

be released from rice production. Kim's (1991) findings 

supports the general objective of the current study, since 

only an accurate estimation of economic relationships in 

the rice industry can help the South Korean rice industry 

prepare for the changes resulting from the upcoming free 

trade environment. 

Lee (1990) analyzed Korean rice policy during the 

transition period from a developing to a developed economy 

(1967 to 1986). Objectives of that study were to provide a 

review of Korean agricultural and economic development. 

Especially in recent transitional periods with respect to 

major forces, results and implications of socio-economic 

changes and to suggest possible guidelines for future 

policy development. The research chose 1977 as a dividing 

point of Korean rice production, since rice self-suffi

ciency was achieved then. Conclusions were that rice policy 

was relatively successful in increasing farmers' incomes 
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with limited government cost from 1967 to 1976, when supply 

and demand for rice were increasing. When supply remained 

steady and demand for low quality rice decreased, rice 

policy was less effective in increasing farmers' incomes 

and huge government costs were incurred due to the in

creased government purchases and the accumulation of carry

over stocks from 1977 to 1986. Lee (1990) suggested further 

study would be required to evaluate, measure and estimate 

the causes and effects of the huge government deficits 

resulting from rice price policies. 

Elasticities for South Korean rice have implications 

for the U.S. rice industry (Ito et al. , 1985). Asia's share 

of world rice consumption gradually decreased from 91 

percent in 1975/76 to 89 percent in 1981/82. Consequently, 

a growing share of Asian rice production was available for 

export. Exports by Asia increased 66 percent over the 

period, from 5 to 8 million tons, while total world rice 

exports rose 56 percent from 8.4 million tons in 1976 to 

13.1 million in 1981. At the same time, the share of world 

rice imported by Asian countries declined substantially. 

Production and consumption relationships for South 

Korea were estimated using annual data for 1962 through 

1981 by Ito et al. (1985). Yield elasticity with regard to 
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price change during the period was 0.396, which was appre

ciably higher than other Asian countries considered. Yield 

response to price change in South Korea was affected 

indirectly, based on changes in acreage harvested. Acreage 

increases should have a negative impact on yields because 

capital and human resources were limited and marginal land 

was used for additional acreage. The six net rice export

ers, Burma, India, Japan, Pakistan, Thailand and Taiwan, 

had negative income elasticities for rice consumption, 

while a positive income elasticity was found for South 

Korea. The authors argued that the preponderance of 

negative income elasticities in the six Asian countries 

stood in sharp contrast with the situation in the rest of 

the world, including the U.S., where income elasticities 

were positive (Ito et al., 1985). 

The conclusions of the study were that negative income 

elasticities of demand for rice, particularly in rice 

exporting countries, indicated that consumers in those 

countries were relatively satisfied with current levels of 

rice consumption, and that as their income grows, their 

rice consumption might decrease, supplemented by increased 

consumption of wheat, meat, and dairy products. Given those 

observations, and the fact that Asian rice production had 
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grown rapidly, Asia would be a great challenger to the U.S. 

industry in world rice trade. 

The authors suggested two points regarding the current 

rice economy of South Korea. First, South Korea now has a 

negative income elasticity for rice. Therefore, an accurate 

estimation of demand and supply relationships is required 

to cope with the comparative disadvantages in rice produc

tion and the negative income effects in rice consumption, 

in the upcoming free trade environment. The second point 

from the Ito et al. (1985) study is that the remarkably 

higher response of rice supply to price changes explains 

the South Korean government's involvement in the rice 

economy. 

A political macroeconomic analytical framework by Kwon 

(1989) addressed how agricultural policies were functional

ly adjusted to changes in the macroeconomy in South Korea 

from 1961 to 1985. The author argued that traditional 

welfare analysis alone could not entirely explain govern

ment intervention in agriculture. Rather, agricultural 

policies seem to be endogenous, and are likely to be 

manipulated by interest groups to their own welfare. In 

short, government policies have been regarded as reflec

tions of vested interests of the society. 
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Government intervention in the rice economy has been 

a primary political concern during the past several decades 

in South Korea. Kwon (1989) constructed and tested an 

econometric model to develop a conceptual framework of the 

political economy of agriculture linked to the macroeconomy 

of South Korea. He identified the political economic system 

of the Korean rice industry, and quantified the political 

influences of the three interest groups (producers, 

consumers and government) by specifying a criterion 

function and constructing an econometric model which 

integrated the political system of the Korean rice industry 

with the macroeconomy. The model included 12 equations: 

structural equations of the Korean rice economy, endogenous 

policy decision equations and political macroeconomic 

system equations. The Nonlinear Three-Stage Least Square 

(N3SLS) method was used to estimate the model parameters, 

because of its high efficiency in estimating parameters. 

The findings of the model were: (1) increasing 

deficits in the Grain Management Fund (GMF) reflected the 

reduced political influence of government in rice price 

policy making; (2) the ratios of farm parity price and 

rural-urban income were positively related to the policy 

maker's political preference toward rice producers, since 



22 

elected officials need political support from rural areas; 

and (3) per capita income was the main determinant of 

consumers' effort for lowering rice price, as per capita 

income increased, consumers tended to mitigate their 

demands for lowering rice pri"ces. 

Asian Rice Industry Studies 

An econometric model was developed by Petcharatana 

(1980) to estimate the rice market of Thailand using 

Ordinary Least Squares (OLS) and Two-Stage Least Squares 

(2SLS). The periods used in the data and individual 

equations were different to evaluate model solutions for 

some endogenous variables with a longer period. Some 

structural equations of the study were approximated rather 

than used directly in their original forms. The author 

argued that the sizable upward shifts in yield over time 

from 1962/63 to 1976/77 resulted from the different methods 

of primary data collection. However, the argument ignored 

the new technologies of the Green Revolution during the 

period such as new high-yielding varieties, fertilizers and 

irrigation. The study found that per capita domestic 

consumption of Thailand during the period was principally 

a function of deflated domestic rice price. Also, rice 
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exports of Thailand were found to have a strong inverse 

relation to rice production in foreign countries, especial

ly to rice production in China and the U.S., the leading 

exporting countries. 

Huang (1992) studied the effects of government 

programs on rice acreage decisions in Taiwan. The study 

sought to explain why Taiwanese govenment programs were not 

effective in diverting rice acreage to other targeted 

crops. Taiwan's price-support program for rice was first 

implemented in 1973. Under that program, the government 

purchased rice directly from producers at the target price 

if the market price fell below the target price. Due to the 

shortage of storage facilities and the financial burden on 

the government, a limit was placed on the amount of rice 

the government purchased. Despite the program, farmers' 

profits from rice production did not increase. The author 

attributed this to lower market prices for rice, resulting 

primarily from the limited purchasing capability of the 

government, high productivity growth in rice production, 

and a decline in rice consumption. The government program 

in Taiwan was actually one with direct payments rather than 

price supports, since the program was applied only when 

market price fell below the target price. 
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Huang (1982) formulated a rational expectations model 

to test the rational expectations hypothesis, using data 

from the period 1952-1989. The author derived the produc

tion function of rice assumed to maximize the expected 

present value of real profit function. The study concluded 

that the crop-shifting program of Taiwan failed for two 

reasons: First, many older farmers did not adapt to new 

crops that required different technology, farming seasons, 

and practices. Second, the target price for rice increased 

at the same rate as prices for corn and soybeans in the 

same period. 

The overall period from 1952-1989 was divided into 

three sub-periods according to the rate of change in 

acreage planted to rice. Acreage increased slowly before 

1979, increased dramatically from 1979-84, when the 

government program had significant effects on market price, 

and began to decline after 1984, when rice target price 

became stable. 

Huang (1993) studied structural change in Taiwan's 

agricultural economy during the last three decades. The 

purposes of the study were: How would Taiwan's agriculture 

of small farms survive? What were the barriers to future 

structural adjustments? 
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What was the direction of Taiwan's future agricultural 

policy? Huang observed that: 

While Taiwan has become a showcase of economic 
development, the changing perceptions of its role in the 
international economy also have made its agricultural trade 
policy a focal point of trade friction. Like Japan and 
South Korea, Taiwan is a rich market that has attracted the 
attention of world agribusiness. (1993, p. 43) 

Taiwan's agricultural policy for rice was very similar 

to the price policy for rice in South Korea. The government 

established a stabilization fund in 1974 to guarantee 

producer prices for rice to provide incentives for farmers. 

Official procurement prices were raised and then kept above 

free-market levels. As a result, Taiwan faces surging 

production costs, shrinking numbers and aging farm workers, 

inefficient farm scale, and concerns over pollution, as 

well as increased demands from trading partners for trade 

liberalization. 

Other Related Studies 

Brandt et al. (1992) analyzed the effects of alterna

tive polices on the U.S. oat industry, including oat 

production, prices and returns. They employed data from 

1965 through 1986 and used the Two-Stage Least Squares 

(2SLS) method for estimation. 
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The model was straightforward, with planted acreage the key 

behavioral equation in a field crop supply model. There

fore, production was easily estimated as a function of 

yield times planted acreage. The study emphasized that 

changes in corn and dairy policies associated with the 1985 

Farm Bill had significant consequences for the U.S. oat 

industry. On the supply side, corn competed with oats for 

cropland. On the demand side, corn and oats were feed 

substitutes, so any effects of government programs on corn 

price also affected feed demand for oats. As dairy cows 

were the single largest consumer of oats for feed, farm 

legislation that had an impact upon dairy cow numbers and 

milk prices would affect the feed demand for oats signifi

cantly. 

Brandt et al. (1992) concluded that indirect impacts 

of corn and dairy policy provisions on the oat industry 

were enormous. Some relevant points on data, method and 

findings of this research were: (1) planted rather than 

harvested acreage was estimated and (2) the structural 

econometric model was used to quantify impacts of alterna

tive policy instruments and other exogenous variables on 

commodity supply and demand on products. This study 

demonstrates that only comprehensive models can provide 
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policy makers and members of the related industries with 

useful information and guidelines. 

Gale (1993) investigated the reasons for the declining 

number of young people entering in the U.S. farm sector. 

His study has implications for other nations, especially 

South Korea, which have experienced significant movements 

of young workers out of the farm sector. The approach 

adopted by the study was a step forward relative to those 

of others, since it considered the joint influence of 

economic and demographic factors simultaneously. 

In conclusion, credit policy to aid entering young 

farmers was one policy incentive that would partially 

offset the declining numbers due to demographic forces. 

Nonetheless, financial variables (real interest rates and 

growth in land values) played a critical role in exacer

bating the decline in entry during the 1980s. 

Spriggs and Van Kooten (1988) explained the rationale 

for government programs in Canadian agriculture, in which 

the aims were quite similar to those of South Korea. Two 

primary objectives of the study were to describe direct 

income/price support programs in Canada and to suggest 

appropriate policy directions for the future. The economic 

value of government intervention and of the direct 
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price/income support programs were thrown into doubt, since 

such programs: (1) might simply be too expensive, and (2) 

might be the object of criticism by consumers, taxpayers 

and economists. 

The primary objective of Canadian direct price/income 

support programs was to increase the welfare of agricultur

al producers by providing stabilization and income trans

fer. The policy direction suggested by the study justified 

government involvement only in the event of market failures 

arising from a lack of information and an incomplete set of 

risk markets for producers. Yet, commodity stabilization 

was not the proper form of intervention. Results of the 

Spriggs and Van Kooten (1988) study apply to the primary 

purpose of the current research, because mutual benefits of 

both rice producers and consumers may be derived only from 

the accurate estimation of the parameters in the rice 

industry model. 

A study of the maize industry in Zimbabwe estimated 

supply and demand parameters (Mumbengegwi, 1990). The 

supply model was divided into three different equations by 

farm size, because Zimbabwe had inherited a dualistic 

agricultural sector sharply divided along racial lines 

since colonial times: (1) large-scale commercial farms; (2) 
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small-scale commercial; and (3) communal farms. The methods 

employed for the study were Estimated Generalized Least 

Squares (EGLS) and Seemingly Unrelated Regression for the 

estimation (SURE). The elasticities of large scale farming 

sectors were found to be more than double those of the 

small scale farming sectors. 

The findings of this study are important, since 

commercial farms tend to be alerted to the changes of 

economic and noneconomic variables in their production 

activities. Finally, the approach of the study suggested an 

important guideline for methods and procedures for the 

current study, such as analysis of supply and demand for 

geographical regions and for industry sectors comprised of 

different scales of producers and consumers. 

Muslim (1990) analyzed Indonesian natural rubber 

supply and demand and described the implications of 

selected policies influencing Indonesian rubber exports. 

The study identified the factors which affect natural 

rubber supply and demand in net exporting countries and 

consuming countries, and estimated supply, demand and price 

transmission elasticities. Two-Stage Least Squares (2SLS) 

was employed to estimate the parameters of supply, demand 

and price equations. 
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The study found that the price inelastic demand for 

natural rubber accompanied by a decreasing trend in world 

natural rubber prices, indicates decreasing revenues from 

natural rubber exports could be expected. The study 

concluded that increasing Indonesian export earnings was 

inconsistent with the expansion of natural rubber produc

tion and exports. 



CHAPTER III 

CONCEPTUAL FRAMEWORK 

This chapter provides the general economic framework 

within which the rice sector in South Korea operates. As 

stated in Chapter I, rice producers and consumers in South 

Korea are partially subsidized by government programs and 

subjected to domestic government regulations and interna

tional trade rules. Therefore, economic relationships in 

the rice economy of South Korea described in this chapter 

are assumed to occur both under the government two-price 

program and conditions of exchange in an open economy. 

Analysis of the support price and the importation of rice 

with and without government intervention will be provided 

along with analysis of welfare imports from the current 

two-price program. 

Welfare Impacts of the Two-Price Program 

in Rice 

The purpose of this section is to identify and measure 

the welfare impacts of the program under consideration. The 

price support program for rice in South Korea establishes 

the target price for farmers above the competitive domestic 
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market price, while the release price to consumers is lower 

than the competitive equilibrium price. 

In the price support program, the government sets a 

support price for farmers, PG (Figure 1), guaranteed 

through government purchases. The price support level is 

set above the market-clearing competitive price of rice PC. 

The release price to consumers, PN, is fixed below the 

market-clearing price. Program costs are financed from the 

government budget, as discussed in Chapter I. 

Let the total private demand and supply for rice be 

given by DD and SS, respectively, in Figure 1. The supply 

curve may be interpreted as a short-run curve. The competi

tive levels of ouput and price are QC and PC, respectively. 

Government demand for rice DG is perfectly elastic at the 

price support level PG. Due to the price support, producers 

supply amount QG- The subsidy for urban consumers causes 

them to demand quantity QN, more than the market-clearing 

quantity QC. Accordingly, the amount (QG - QN) is the 

carry-over stock. The producer surplus change resulting 

from the price support program as compared to the equilib

rium situation is equal to area (A + W), while the consumer 

surplus change stemming from the subsidy as compared to the 

equilibrium situation is (C + E + X). 
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Figure 1 Welfare Impacts of the South Korean 
Government Pricing Program in Rice 
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The costs to government are (QG x PG) - (QN x PN). There

fore, the efficiency loss (welfare loss) to society from 

the program is ( U + H + V + Y ) . 

One significant point from this analysis is that the 

government program for rice in South Korea is a combination 

of price support for farmers plus government subsidy for 

consumers. Another important point is the extent of price 

reduction to consumers required to get rid of the carry

over stock (QG - QN) , point J on the demand schedule. At 

point J, the quantity of rice supplied under the price 

support program is the equivalent of the amount of demand 

for rice under the government subsidy for consumers. Put 

differently, the dead weight loss area MZJ can be removed, 

if the consumer price for rice is decreased. 

Some of the excess rice stock can be explained by the 

price inelastic nature of the consumer demand curve, DD. 

Furthermore, the South Korean government maintains a rice 

stock for national emergencies and defense. However, the 

size of the rice stock cannot be justified by the situa

tions described above. The size and cost of the excess 

stock are further evidence of the necessity for this 

research for the rice industry of South Korea. 
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The welfare impact analysis of Figure 1 was postulated 

for specific conditions. However, producers and consumers 

continuously adapt to changing economic conditions as they 

gain information about the operation of a market. There

fore, the welfare impacts can be different under different 

market conditions. 

The supply curve for rice induced by the guaranteed 

high support price shifts to the right from SS to SS' in 

Figure 2. The consumer demand curve is assumed unchanged at 

DD. This analysis is based on two assumptions: first, the 

government buying price from producers and release price to 

urban consumers are both fixed in real terms. Second, the 

supply response of rice to a price change is high. 

As shown in Figure 2, government outlay is (PG x QG'), 

while consumer payment for rice is (PN x QN). The differ

ence between (PG x QG') and (PN x QN) is the welfare loss. 

The carry-over stock (QG' - QN) is now increased with the 

input subsidy. Producer surplus increased from area (A + Q) 

to area ( A + Q + B + F + E + P + 0 ) with the transfer of 

area (B + F + E) from consumer surplus to producer surplus. 

Consumer surplus decreased to area (C + S + T + G + H + I) 

and the welfare loss increased from area (P + J + K) to 

area ( J + L + K + M + N ) . 
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Figure 2. Welfare Impacts of the South Korean 
Government Pricing Program in Rice 

with Supply Shift 
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Government Importation of Rice 

For better understanding of South Korean rice imports, 

this study adapts the Induced Development Model developed 

by Hayami and Ruttan, which was formulated in the context 

of technological innovation in a • closed economy. The 

authors argue that technical change is guided along an 

efficient path by price signals in the market, given that 

prices efficiently reflect changes in the demand and supply 

of products and factors. If the supply of particular inputs 

shifts to the right faster than others, the prices of these 

inputs decline relative to the prices of other factors of 

production. Farmers are induced, by shifts in relative 

prices, to search for technical alternatives which save the 

increasingly scarce factors of production. Scientists and 

administrators respond by making available new technical 

possibilities and new inputs that enable farmers to substi

tute profitably the increasingly abundant factors for 

increasingly scarce factors, thereby guiding resource 

allocation in an optimal direction for society. 

The Hayami-Ruttan model can be extended to an open 

economy. The relative abundance or scarcity of factors in 

South Korea and the rest of world (ROW) can be defined in 

the context of an open economy; (Land/[Capital + Labor]) 
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Of ROW > (Land/[Capital + Labor]) of South Korea, if the 

ROW is land-abundant and South Korea is land-scarce. The 

definition of factor endowments described above will hold, 

if and only if, the factor endowments are fixed in each 

economic region (without international factor mobility) and 

that the ROW has a lower cost for land than South Korea. 

Since this is so, international trade within the open 

economy could lead to equalization of factor prices between 

(among) the regions involved. 

The import of rice by South Korea is illustrated by 

Figure 3 with domestic supply of and demand for rice in 

South Korea in the left quadrant, and supply and demand of 

the rest of the world (ROW) in the right quadrant (Bressler 

and King). The excess supply curves of both quadrants, 

showing the quantity offered for sale, exceed the quantity 

demanded at various price levels. Excess supply curves 

are illustrated by the curves ESi and ES2, and their 

intersection at J represents the equilibrium price OV with 

trade in South Korea (including transfer cost). Notice that 

the supply and demand curves for ROW-the exporting regions-

have been moved upward by an amount 00' representing the 

unit cost of transfer. 
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Figure 3. South Korean Import of Rice without 
Government Two Price Program 



40 

In South Korea, the demand curve Di and supply curve 

Si intersect, resulting in a competitive price represented 

by OT. In ROW, the lower demand curve D2 and higher supply 

curve S2 result in the lower equilibrium price O'K. The 

distance VJ indicates the volume of rice traded, which is 

equal to the quantity HG shipped by ROW and WX received 

by South Korea. South Korea and ROW would have different 

prices in the absence of trade and this difference would 

give rise to trade flows from ROW, where rice price was 

low, to South Korea, where rice price was high. This pro

cess would continue until rice prices in the two economic 

regions were equalized. 

Without trade between South Korea and ROW, the 

consumer surplus is area (A + B) , while producer surplus is 

area (C + D + E) . Correspondingly, the total surplus is 

area (A + B + C + D + E). As trade occurs, the consumer 

surplus changed to area (A + B + C + F) , while the producer 

surplus changed to area (D + E) . Consequently, the total 

surplus with trade is area ( A + B + C + D + E + F ) . The 

increment of consumer surplus with trade is area (C + F), 

while producer surplus reduced by area C. Hence, the 

triangle area F is welfare gain from the trade. As illus-
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trated. A, B, C, D, E and F denoted areas, while J, K, T 

and V denoted points, respectively. 

Two important features should be noticed in under

standing Figure 3. First, due to the position of rice as a 

basic food, the demand curves in both quadrants are steeper 

than the supply curves in Figure 3. Second, as stated 

earlier, the major concern of the South Korean government 

is to maintain an adequate amount of rice for domestic 

consumption at a reasonable price. Hence, only those 

amounts in excess of domestic production are imported 

without restrictive tariffs and quotas. Quantity imported 

has a direct relationship to domestic production. 

Welfare Impacts of Rice Import with 
Government Intervention 

The two-price program in an open economy results in a 

welfare loss to South Korea, compared to no government 

intervention, since the government purchase price to 

producers is higher and the government release price to 

consumers is lower than the equilibrium price of rice in 

international market. In Figure 4, as in Figure 3, domestic 

supply of and demand for rice in South Korea are represent 

ed in the left quadrant, and supply and demand for the rest 

of the world (ROW) are represented in the right quadrant. 
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The kinked curve Ŝ MN is the demand curve to producers, 

while the kinked curve D̂ HT is the supply curve facing 

consumers. Government purchase price, equilibrium domestic 

price and government release price to consumers are denoted 

by PG, PC, and PN, respectively. The area (MN x ON) is 

government outlay, while the area F is consumer expendi

ture. Producer surplus in this open economy is area (A + B) 

and consumer surplus is area (C + D + E). Therefore, area 

(L + K + J + I + H + G) is the social loss incurred in 

South Korea. However, the excess supply of rice resulting 

from the two-price program area (I + H + G) is assumed to 

be sold at world price in the international market, so the 

net welfare loss to South Korea is area (L + K + J). 

Overall and Distributional Welfare Effects 
of Rice Importation on South Korea 

The gains from rice imports by the South Korean 

government illustrated in Figure 4 should be scrutinized in 

terms of the society's overall welfare and in terms of 

distributional welfare within the society. In Figure 5, SICi 

represents the social indifference curve of South Korea and 

point A is an equilibrium before the importation of rice. 

Px represents the price of rice in South Korea and Py 

represents the price of automobiles, in which it is assumed 
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Figure 5 Overall and Distributional Effects 
from the Importation of Rice 
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South Korea has comparative advantages in production. The 

domestic terms of trade of South Korea can be represented 

by Pd = (Px/Py) of South Korea, while Pi represents the 

terms of trade of rest of world (ROW) as Pi = (Px/Py). Pd 

has a smaller slope than Pi, because the relative price of 

rice in South Korea is higher than the price of rice in 

ROW. As rice imports and automobile exports occur, the 

domestic terms of trade will be equalized with the terms of 

trade of ROW. 

Gains from exchange and gains from specialization can 

be divided into two components. The social welfare improve

ment effect from the gains from exchange comes from 

equalizing the domestic terms of trade (Pd) to the inter

national terms of trade (Pi). Consequently, the equilibrium 

point A moves to equilibrium point B. Gains from exchange 

stem primarily from the exchange of cheaper goods in costs 

of production in each country. Gains from specialization 

come from the specialization of production, in which trade 

partners have comparative advantages in their production. 

As a result, the equilibrium point moved from point B on 

SIC2 to the new equilibrium point C, on SIC3. Therefore, 

welfare effects from the importation of rice in South Korea 
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increased as a result. The terms of trade cited above are 

all assumed in real terms. 

However, one important point in this analysis should 

be noted. The gains from rice imports are the gains after 

compensating the loss of producers. 



CHAPTER IV 

METHODS AND PROCEDURES 

Theoretical Support for Econometric Appraisal 

The primary purpose of this chapter is to describe the 

mathematical equations comprising the econometric model, in 

order to achieve the general and specific objectives. 

Specific objective (1) was accomplished by the estimation 

of equations described in this chapter, while specific 

objective (2) was achieved with computation of the area 

depicted in Figure 1 of previous chapter. Interpretation of 

results and application of the model met objective (3). 

Structural models of supply and demand for rice in 

South Korea are primarily constructed with the economic 

relationships of domestic production, consumption and rice 

imports. Economic theory suggests that the supply of a par

ticular agricultural commodity is determined by several 

factors other than price of the product, such as (1) prices 

of inputs, (2) prices of closely related products, and (3) 

the natural conditions (weather, etc.) and other short-run 

forces. The demand schedule is described mainly as a func

tion of price, other things remaining constant. However, 

other determinants are important: (1) the income of ronsum-
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ers; (2) the prices of other commodities, in particular 

those of commodities closely related in consumption 

(substitutes and complements); (3) consumers' tastes and 

preferences; (4) consumers' expectations concerning future 

prices and income; and (5) the number of consumers. 

The variable factors affecting rice supply in South 

Korea are: (1) government purchasing price of rice; (2) 

prices of competing crops; (3) quantity of rice produced in 

South Korea; (4) quantity of rice imported; (5) quantity of 

rice carried-in (stock), and finally (6) other major forces 

that affect the acreage planted and yield of rice. 

On the demand side, the factors are: (1) government 

release price for rice, (2) prices of closely related food 

crops, (3) level of consumer income, (4) preferences and 

tastes, (5)number of consumers, and finally (6) quantity of 

rice carried-out (stock). Figure 6 illustrates the princi

pal economic relationships of the rice economy in South 

Korea. 

The upper part of Figure 6 illustrates total rice 

supply in South Korea including carried-in stocks and 

imports. Supply of rice is influenced by many factors: 

(1) natural conditions (weather, etc.); (2) controllable 

factors as well as uncontrollable factors (weather, insects 
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and diseases, etc); and (3) Institutional factors such as 

the trend of government purchasing price and input subsi

dies. Likewise, the acreage of rice is influenced by prices 

of competing cash crops as well as by the various types of 

government subsides. 

Logically, the stock of rice carried in must be 

considered prior to imports of rice, since rice imports are 

controlled by the South Korean government. Only the minimum 

amount of rice imports are allowed to maintain adequate 

stocks for national emergencies. For this reason, the world 

price of rice is not important in South Korean government 

rice import decisions. The demand for rice in South Korea 

is, therefore, divided into two categories: domestic rice 

utilization and the required stock. 

Domestic rice utilization has two dimensions: demands 

for sectoral outlets by quantities, and factors determining 

the demand schedules of each outlet by qualities. Domestic 

rice uses are for human food, seed and industrial use. The 

quantities of rice in each use are influenced by socio

economic, political and demographic factors, such as the 

government release price of rice for urban consumers, level 

of consumer income, population, prices of substitutable 

crops and consmer tastes and preferences. 
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Specification of Equations 

In formulating economic models, typically many 

variables are considered. Those variables considered for 

this study, whether or not included in the final equations, 

are discussed. As stated in the first chapter, one of the 

critical aims of the South Korean government in the two-

price program was to provide incentives for farmers to 

insure adequate rice production and raise farm incomes. 

Providing rice to consumers at a low price is the other 

critical purpose of the program. 

The production model is comprised of three equations: 

yield, acreage planted and the total production of rice. 

For estimating the total production of rice, planted 

acreage was chosen rather than harvested acreage to avoid 

the difficulties associated with estimation, as suggested 

by Brandt et al. (1992). 

Several variables were used in determining total rice 

production: Prices of rice purchased by government, input 

prices paid by farmers, and natural conditions such 

as weather, insects and diseases. Several earlier studies 

did not include the price of the commodity in question, but 

this study will use lagged rice price as a major factor. 
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because the price received by farmers is assumed positively 

related with total rice production. 

For demand relationships, domestic uses of rice in 

South Korea include domestic consumption, industrial uses, 

rice stock and carry-over. These will be expressed on 

either a per capita basis or an aggregate basis, depending 

on the variables specified and data. 

The three equations estimated for this study were 

classified into two categories: a producer sector and a 

consumer sector. Government influences the two sectors by 

the institutional price, prices of government purchase to 

producers and release to consumers. The three equations 

include one technological and two behavioral equations with 

disturbance terms. A total of three endogenous and 10 

exogenous and predetermined variables were used. 

Producer sector equations are: 

(1) TPRt = F (TAPRt, GPPRt-i, TMRF^) (technological) 

(2) FIRPt = F (RPPFt, RPCt, GPPRt) (behavioral) 

Consumer sector equations are: 

(3) TCRt = F (POPPt, POBFt, GRPRt, DPI^) (behavioral) 
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The definitions of the variables described above are: 

Endogenous variables: 

TPRt = total rice production in year t, 
in thousand metric tons 

FIRPt = farmers' income from rice production 
in year t, in thousand Won 

TCRt = total consumption of rice in year t, 
in thousand metric tons 

Exogenous variables: 

TAPRt = total area planted to rice in year t, 
in thousand hectares 

GPPRt-i = government purchase price of rice 
in year t-1, in Won per bag (80 kg.) 

TMRFt = three-month (May, June and July) 
rain-fall in year t, in millimeters 

RPPFt = rice production per farm in year t, 
in thousand metric tons 

RPCt = rice production cost in year t, 
in Won per bag (80 kg.) 

GPPRt = government purchase price of rice 
in year t, in Won per bag (80 kg.) 

TOPPt = total population in year t, in thousands 

POBFt = price of beef domestic produced 
in year t, in Won per kilogram 

GRPRt = government release price of rice 
in year t, in Won per bag (80 kg.) 

DPIt = disposable personal income in year t, 
in Won 
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Equation (1) assumes that total rice production is 

closely and directly related to the total area planted to 

rice and to government purchase price for rice in the 

previous year. Rice farmers in South Korea are primarily 

motivated by the government two-price system to increase 

yield. Weather should be considered as an exogenous, uncon

trollable factor (Stallings, 1961). This study chose three-

month rainfall during the peak growing season. 

Equation (2) expresses the behavioral relationship 

determining farmers' income from rice production, and 

includes the quantity of rice produced, production cost 

and government purchase price. 

The equation for total consumption of rice, equation 

(3) , was postulated as a function of four exogenous 

variables, total population, price of domestically produced 

beef, release price of rice to consumers, and disposable 

income of consumers. 

Estimator for Econometric Evaluation 

The appropriate econometric method is also critical 

for estimating the equations. After reviewing several 

methods. Ordinary Least-Squares was selected for this 

study, because it is the best, linear, unbiased estimator 
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with the efficiency property of being unbiased as well as 

having minimum variance (Gujarati, 1978). 

Data 

The data for this study. Tables 4, 5 and 6, Came from 

published reports of South Korean government agencies, 

particularly the Ministry of Agriculture, Forestry and 

Fisheries (MAFF, 1994). The period under consideration, 

1972 through 1989, is important, because the two-price 

system with the release price below the initial buying 

price began in 1973. 



CHAPTER V 

EMPIRICAL RESULTS 

In this section, the structure of the rice economy of 

South Korea is described, and empirical results are 

presented. Critical variables in the time-series data are 

depicted also in order to provide further precise and 

detailed investigation, along with the interpretation of 

results estimated statistically. Measurement of welfare 

impacts are calculated with the two equations estimated, 

ie., equations of supply of and demand for rice, equations 

of total rice production and total consumption of rice, 

respectively. 

Structure of the Rice Economy of South Korea 

The three equations in the model are classified into 

two categories in accordance with the major entities of the 

South Korean rice economy, producers and consumers. The 

first equation, with the endogenous variable total rice 

production (TPRt) / represents the supply of rice in the 

producer group and is a technological equation to be 

estimated. Equation (2), farmers' incomes, also belongs in 

the producer group, and was estimated as a behavioral 
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equation. Total rice consumption, equation (3), represents 

the behavioral relationship for consumers. 

Statistical Results and Economic Findings 

In this "Section, critical economic implications will 

be examined and interpreted, in addition to providing 

parameter estimates. In examining the equations, the 

elasticities of each variable are calculated during the 

period under consideration. 

Results of the parameter estimates, with calculated t-

values associated with parameter coefficients in parenthe

ses, are presented below. The F-values, values of coeffi

cients of determination and Durbin-Watson statistics are 

also shown. The estimation results of equations presented 

in this subsection are of use for forecasting purposes 

because the t-statistics for all the coefficients estimated 

in these equations are all above 1 (Pindyck and Rubinfeld, 

1981). 

Total Rice Production 

TPRt = - 1 7 1 6 8 . 0 + 1 7 . 7 6 7 TAPRt + 0 . 1 8 8 GPPRfi 
( - 1 . 6 9 7 ) ( 1 . 9 3 6 ) ( 1 . 0 9 1 ) 

- 1 . 5 1 2 TMRFt 
( - 1 . 9 4 3 ) 
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d-w = 1.656 R-square = .525 
rho = .170 F-value = 5.147 

The signs of all coefficients are as expected. Even 

though the negative sign for TMRFt seems to violate 

production theory, analysis of the data used found that 

TPRt had a negative relationship with the independent 

variable, TMRFt. Rainfall was very heavy during the three 

months under consideration. Since 1980, annual overall 

property damage from flooding has been approximately 

400,000 million Won annually (MAFF, 1994). Government 

expenditures expanded irrigation and flood control facili

ties and the irrigated area in rice production. These on

going changes explain the negative relationship. 

Using the two-tailed t-tests, coefficients for TAPRt 

and TMRFt are statistically significant at the .10 level of 

significance, while GPPRt-i is not significant. This result 

implies that total rice production in South Korea is 

affected by total area planted to rice and the amount of 

rainfall in the three-month period, while the government 

purchase price of rice in the previous year is not signifi

cant statistically. 

The independent variable, government purchase price of 

rice in the previous year, is insignificant statistically 
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and should be interpreted as unimportant in affecting total 

rice production. This result suggests that the government 

purchase price has little effect on rice production, which 

is more likely to be influenced by natural conditions. 

The value of the coefficient of determination of .524 

implies that approximately 52 percent of the total varia

tion in rice production during 1972-89 can be explained by 

this regression. The elasticity of TAPRt is 4.213 at the 

mean, meaning that a one percent change in area planted in 

the current year would result in an increase in total rice 

production of 4.21 percent, other factors in the equation 

held constant. Also, the elasticity of TMRFt is -.199 at the 

mean, suggesting that an increase by one percent in 

rainfall during the season results in a decrease of total 

rice production by .2 percent. These results also show that 

the introduction of high-yielding varieties in company with 

improved farming practices during the period were quite 

effective, as rice production increased 49 percent without 

significant change in planted area. 

Farmers' Incomes from Rice Production 

The final version of the equation estimating farmers' 

incomes from rice production is: 
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FIRPt = - 2 5 5 . 9 4 + 1 8 . 7 5 3 RPPFt - . 0 0 1 RPCt 
( - 5 . 5 2 4 ) ( . 8 3 1 ) ( - . 1 4 8 ) 

+ . 0 5 3 GPPRt 
( 5 . 8 8 4 ) 

d-w = 1.833 R-square = .934 
rho = .068 F-value = 66.863 

The signs of the independent variables, RPPFt, RPCt and 

GPPRt, are all compatible with economic theory. Output per 

rice farm household, cost for rice production and price 

received by farmers are major factors in determining the 

income of rice farmers. The two-tailed t-statistic value 

for the coefficient for GPPRt is significant at the .002 

level, while neither RPPFt and RPCt are significant statis

tically. 

About 93 percent of total variation in farmers' 

incomes can be explained by this regression. This result 

presents strong evidence that the two-price system for rice 

is operated primarily for political purposes. The coeffi

cient for government purchase price, which is politically 

determined, is statistically significant, while the 

coefficient for rice production cost is not. 

The elasticity of GPPRt at the mean is 1.854, implying 

that a one percent increment in government purchase price 
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of rice increases income per farm by 1.9 percent. This 

result shows that the two-price program is effective in 

supporting farmers' incomes. 

Total Consumption of Rice 

TCRt = - 3 1 4 9 . 7 + . 2 0 5 TOPPt + 2 . 7 1 6 POBFt 
( - 1 . 0 1 6 ) ( 2 . 1 8 5 ) ( 2 . 7 0 2 ) 

- . 0 6 0 GRPRt - . 7 6 1 DPI t 
( - . 4 1 9 ) ( - . 9 5 9 ) 

d-w = 1.200 R-square = .647 
rho = .385 F-value = 5.958 

Rice consumption increased as the number of consumers 

increased and the estimated coefficient is statistically 

significant (two-tailed test) at the .05 level of signifi

cance. The price of domestically produced beef is used as 

a substitute for rice and also had expected sign and was 

statistically significant (two-tailed test) at the .02 

level of significance. The government release price of rice 

to consumers was not significant statistically even though 

the sign of the coefficient was as expected. The coeffi

cient of disposable personal income was not statistically 

significant (two-tailed test), even though the negative 

sign is plausible with the consumption pattern of rice 
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consumers in South Korea. Sixty-five percent of total 

variation in total consumption of rice is explained by this 

regression. 

Values of elasticities at the means of TOPPt and POBFt 

are 1.492 and .306, respectively. These results confirm 

that rice is a staple food in South Korea, with a one 

percent increase in population resulting in 1.5 percent 

increase in total rice consumption. The elasticity value of 

domestic beef price suggests that a one percent increase 

results in an increase in rice consumption of .3 percent. 

Graphical Analysis of Critical Variables 

Quantitative weights for the relevant variables were 

presented in the statistical estimation. However, time-

series graphs of the five key variables provide: (1) a 

clear illustration of the trends of the major variables in 

the rice economy of South Korea; and (2) the interrela

tionships 

between/among those factors critical to the rice industry 

in South Korea, in addition to those equations estimated, 

which were quantified statistically with signs and coeffi

cients. The provided time-series data for the five crucial 

variables in the South Korean rice economy are all in real 
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terms as estimated in the model, standardized in thousand 

units for comparison on one graph (Figure 7). 

First, the total area planted to rice in the period 

was stable from year to year, suggesting that the two-price 

program had the 'general effect of preserving the land for 

agriculture, as arable land decreased by only 4 percent 

during the period. This is particularly relevant because 

land prices in South Korea increased substantially during 

the 1972-89 period. For example, land for manufacturing 

facilites rose by 21,800 percent during the period (MAFF, 

1994). The results presented here suggest that the high-

yielding varieties were major contributors to rice self-

sufficiency for South Korea, because land in rice produc

tion grew by only seven percent, while total rice produc

tion increased by 49 percent from 1972 to 1989 (MAFF, 

1994). 

Second, the differences between GRPR and GPPR ex

plained the greater part of program deficits from the two-

price system, which reached 4.5 trillion Won by 1994. 

Third, the movements of the two variables, GPPR and FIRP, 

were similar and supported the statistical results present

ed earlier in equation (2). Once again, the two-price 

program was quite effective in terms of supporting rice 
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farmers' incomes. Finally, the trend of PCCR, per capita 

consumption, was independent from that of the consumer 

price, GRPR. This conclusion is supported by the low value 

of the t-statistic in equation (3). This result suggests 

one of the solutions for government resolution of the defi

cits resulting from the two-price program. An increase in 

the government release price would reduce the government 

deficit without reducing rice consumption as illustrated by 

Figure 1. 

The findings above provide important implications, not 

only for economic development, but also for related issues 

in South Korea in the future. Even with the drastic changes 

in the economic and cultural environment of South Korea 

that occurred between 1972 and 1989, land in rice produc

tion remained stable, and rice remained the staple food of 

consumers. The price of the commodity and disposable income 

of consumers are counted as the most important factors in 

determining food consumption. Nonetheless, rice is still a 

staple food in South Korea even though consumers' net 

incomes increased by 1.9 times during the period (MAFF). 
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Measurement of Welfare Impacts 

In this section, analysis of the welfare impacts from 

the two-price program in rice are presented and discussed. 

The calculation of welfare impacts was explained in Chapter 

III. 

Table 1 presents the welfare losses or gains, surplus

es of producers and consumers, consumer expenditures and 

value of residual rice supply (over-supplied rice resulted 

from the two-price program) for each year from 1973 to 

1989. Also, Table 2 shows the ratio of welfare losses or 

gains to GNP in the same period. The program resulted in 

losses each year except 1982, when the government release 

prices were higher than the government purchase prices. 

Welfare impact was not calculated in 1982, because govern

ment release price was higher than government purchase 

price. The two-price program in rice considered for this 

study kept the release price below the initial buying 

price, in order to manage rice production and consumption, 

to support farmers' income and to subsidize consumers. 

The rice program in South Korea during the period 

resulted in inefficiencies, not only in the overall 

economy, but in its stated purpose of supporting farmers' 

incomes. These inefficiencies are shown by comparing 
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Table 1. Calculated Welfare Loss or Gain, 
Surpluses of Producers and Consumers, 
Consumer Expenditure and Domestic Value 
of Residual Rice Supply 

Year Welfare Loss Producer Consumer Consumer Value of 
or Gain Surplus Surplus Expenditure" Residual 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

-"2.6 

-248.8 

-52.0 

-262.2 

-573.7 

-498.5 

-183.0 

-316.3 

-349.3 

N/A 

-144.7 

-276.2 

-111.3 

-23.1 

-24.9 

-552.0 

-19.7 

51.4 

72.3 

77.3 

71.8 

116.8 

182.7 

108.5 

107.0 

102.5 

N/A 

55.4 

115.6 

66.7 

70.8 

62.4 

287.6 

132.1 

39.1 

3.8 

45.1 

25.1 

39.8 

85.1 

63.0 

2.8 

24.6 

N/A 

43.3 

49.9 

41.7 

55.3 

34.6 

68.1 

297.6 

won — —" 

364.4 

352.3 

291.3 

388.6 

516.6 

560.2 

491.5 

393.8 

460.7 

N/A 

575.5 

550.3 

555.1 

527.4 

582.7 

679.6 

563.3 

9.7 

26.3 

6.7 

31.4 

67.2 

79.6 

31.1 

46.9 

57.8 

N/A 

25.9 

52.4 

21.1 

5.8 

5.4 

65.2 

2.4 
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Table 2. Calculated Welfare Loss or Gain, GNP 
and Ratio to GNP, in Real Terms 

Calculated 
Year Welfare Loss or Gain GNP Ratio to GNP 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

-72.6 

-248.8 

-52.0 

-262.2 

-573.7 

-498.5 

-183.0 

-316.3 

-349.3 

N/A 

-144.7 

-276.2 

-111.3 

-23.1 

-24.9 

-552.0 

-19.7 

Won — 

4,404.2 

4,380.7 

4,627.3 

5,664.1 

6,652.6 

8,045.0 

8,703.7 

7,474.5 

7,698.0 

8,447.7 

9,976.9 

11,338.1 

12,541.7 

14,915.6 

17,528.2 

20,434.2 

22,669.6 

— percent — 

1.65 

5.68 

1.12 

4.63 

8.62 

6.20 

2.10 

4.23 

4.54 

N/A 

1.45 

2.44 

0.89 

0.16 

0.14 

2.70 

0.09 
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welfare losses with producer surplus and with the sum of 

producer plus consumer surplus. Producer surplus was 

greater than welfare loss only in 1975, 1986, 1987 and 

1989, while producer plus consumer surplus exceeded welfare 

loss in 1973, and in the four year just noted table. 

This program produced welfare losses in the overall 

economy, because the purchase price was higher than the 

release price, resulting in misallocation of resources and 

inflationary pressures in the society. The calculated 

welfare losses to GNP each year ranged from 0.09 percent to 

8.62 percent (Table 2). 

The welfare losses presented above may be underesti

mated relative to the actual government costs of the rice 

program in South Korea. Due to the data constraints in this 

study, costs for operating and administering the two-price 

program, interest paid to the central bank of Korea, and 

the natural loss and spoilage during storage could not be 

determined. These costs also cont-'ibute to rice program 

costs. Consequently, the welfare lĉ >ses computed should be 

interpreted as the minimum. 

Also, it was assumed in the computation of welfare 

impacts that rice supplied in excess of the quantity 

demanded by consumers has a value, whether or not it can be 
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sold in the international market or not. The assumption is 

reasonable in South Korea, since this residual rice has 

been used for feeding livestock. Therefore, the amount of 

rice in excess of quantity demanded (QG - QN in Figure 1) 

should be duducted from the welfare loss incurred. 

Policy Recommendations 

Recommendations to government policy makers were based 

on the welfare impacts calculated. Provided that the 

primary purposes of the two-price program for rice in South 

Korea are to provide incentives to farmers and cheap rice 

to consumers, then this program has been inefficient in 

terms of utilizing resource in society and in subsiding 

farmers' incomes. The calculated welfare losses far 

exceeded producer surpluses and even the total of producer 

and consumer surpluses in most years during the period 

studied. Therefore, direct subsidies to farmers and to 

consumers would be less costly for supporting farmers' 

incomes and consumers' well-being. 

However, if the government should with to continue 

the two-price system, the total cost would not be large in 

a relative sense. The ratios of welfare losses to GNP were 

less than ten percent during the 1973-1989 (Table 2), and 
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other sectors of South Korea economy could support the 

decreasing number of farmers financially. Moreover, 

farmers' incomes are heavily dependent on the government 

purchase price, while consumers changed their rice purchas

es relatively little. 

In the future, land area for rice production in South 

Korea can be expected to decline because of the demand for 

land for alternative economic purposes and the coming 

introduction of lower priced imported rice. Therefore, 

policy makers must consider whether or not to support rice 

farmers' incomes indirectly. It is likely that government 

efforts to encourage farmers to shift from rice to crops 

more profitable in the new trade environment will also be 

needed. 

As stated, the welfare losses computed were quite 

negligible to the South Korea economy as compared to the 

socioeconomic benefit to farmers. The program costs in rice 

were a small portion of the recent government budget of 

South Korea. For instance, in 1993, the accumulated 

government program costs for the 12.3 percent beneficiaries 

to whole population with the two-price system was 6.9 

trillion Won as mentioned in Chapter I, while the govern

ment-budget in only one year, 1993, was approximately 51.2 
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trillion Won. The 6.9 trillion Won of government costs as 

of 199 3 in the rice program was the amount accumulated 

during the last two decades and, furthermore, the govern

ment costs from the two-price program can be removed 

without serious disadvantage to consumers. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Rice is still the most important crop in South Korea, 

representing a staple food for consumers and a major income 

source of farmers. The South Korean government employs a 

two-price program to increase rice production by providing 

incentives to farmers and by subsidizing consumers' 

purchases. This study identified and evaluated the influ

ences of government two-price programs on the production 

and consumption of rice, assessed the impacts of the two-

price mechanism in the achievement of an adequate rice 

supply, quantified the welfare impacts of the two-price 

program and provided information and guidelines to produc

ers, consumers, and policy analysts. 

This study formulated one technological and two 

behavioral equations, grouped into producer and consumer 

categories. Total production of rice and farmers' incomes 

belonged to the producer category, while total consumption 

of rice obviously belonged in the consumer category. The 

model identified and evaluated important factors in imple

menting the two-price program. From the producer stand

point, total area planted to rice and growing season 

73 
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rainfall were the most important factors in total rice 

production. The government purchase price of rice was an 

essential factor in fixing farmers' incomes. Finally, the 

number of consumers and price for domestically produced 

beef were critical factors in explaining total rice 

consumption. 

Total area planted to rice and the government purchase 

price of rice were important institutional and political 

factors, which can be manipulated by the government. These 

policy tools were effective in maintaining areas in paddy 

and in supporting farmers' incomes, therefore providing an 

adequate supply of rice to consumers. However, the two-

price program cannot be sustained because it will not be 

compatible with World Trade Organization (WTO) require

ments. Moreover, the phaseout of the program would likely 

result in the import of lower priced foreign rice in the 

near term. In consequence of these developments. South 

Korean rice producers, especially marginal farmers, are 

likely to change to other crops. 

Government intervention provided incentives to 

producers, thereby maintaining paddy areas and providing an 

adequate supply of rice. However, large government costs 

resulted. Therefore, from the government's perspective, the 
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costs of the two-price program can be reduced by raising 

the release price without reducing per capita rice consump

tion. Another basis for the program, supplying cheap rice 

to consumers, may be achieved by domestic efforts to 

increase productivity in rice farming and by rice imports, 

if necessary. 

The conceptual framework in Chapter III and the 

empirical results of measurement of welfare impacts shown 

in Chapter V aided in comprehending how the differences in 

purchase and release prices contributed to government costs 

and to what extent the program contributed to welfare 

losses or gains. The welfare losses resulting from the two-

price program were tolerable to the current economic 

capability of South Korea, even though the government 

program resulted in economic inefficiencies from the 

distortions in resource allocation and inflationary 

pressures in the overall economy. 

The decreasing number of farmers and the increasing 

economic capability of South Korea help rationalize the 

two-price program for supporting farmers' incomes. If the 

government choose to support farmers' incomes indirectly in 

the expected period when low-priced imported rice takes 
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South Korean markets, it may recommend farmers to shift 

from rice to crops more profitable. 

The results presented were reasonable in terms of the 

operation of the rice economy of South Korea during the 

study period. Thus, the model formulated by this study is 

useful for forecasting, even though current and upcoming 

economic circumstances are and will be different from the 

period under study. 

Finally, this study had three primary limitations. 

First, the measurement of welfare impact in Chapter V was 

not fully comprehensive due to the lack of data for 

government costs, other than those for acquiring and 

releasing rice. Though significant, the costs for operating 

and administering the two-price program, interest paid to 

the central bank of Korea, natural loss and spoilage during 

storage added to the total cost of the program, are not 

reported and were not available for this study. Second, a 

study of major sectors of the economy of South Korea should 

consider shorter time periods in greater detail, to reflect 

the rapidly changing structure of the economy as represent

ed partially by the growth of GNP, providing data series 

are acceptable for econometric estimation. Third, the 

economic reactions of farmers to the two-price program will 
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differ, depending on the size and financial condition of 

farms. Therefore, the producer sector should be classified 

into several groups to provide more accurate information, 

as long as data are available. Similarly, the elasticities 

calculated in the total rice consumption e'quation may well 

be divided into several income groups even though dispos

able personal income was not significant as a whole. 

Economic behaviors of rice consumers under the two-price 

program are also likely to be different. 
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Table 4. Data Used for Equations, in Real Terms 

Year TPRt TAPRt GPPRt_i TMRFt GPPRt RPCt TOPPt 
IK ton Ik ha. Won mm. Won Won Ik 

1972 3957 1191 7000 822.4 7682 5368.74 33505 

1973 4212 1181 7682 346.9 8098 5387.38 34103 

1974 4445 1204 8098 741.7 6565 5010.38 34692 

1975 4669 1218 6565 570.1 7200 5680.21 35281 

1976 5215 1214 7200 479.1 7946 5660.55 35849 

1977 6006 1230 7946 409.1 8673 5671.40 36412 

1978 5797 1229 8673 921.6 8693 6909.06 36969 

1979 5136 1233 8693 706.9 8458 7013.81 37534 

1980 3550 1233 8458 849.7 7422 8160.21 38124 

1981 5063 1223 7422 727.2 8043 6069.22 38723 

1982 5175 1188 8043 487.3 8400 5802.41 39326 

1983 5404 1228 8400 571.1 8994 5922.06 39910 

1984 5682 1230 8994 703 8932 6249.28 40406 

1985 5626 1236 8932 804.8 9118 6187.56 40806 

1986 5607 1235 9118 652.3 9717 6690.48 41214 

1987 5493 1262 9717 1076.1 10240 7025.07 41622 

1988 6053 1260 10240 501.1 11377 7527.45 42031 

1989 5897 1256 11377 889.2 13000 7930.43 42449 

Source: MAFF 
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Year FIRP^ RPPF^ GPPR^ TCRt DPIt POBF^ GRPR^ 
Ik Won ton Won Ik ton Ik Won Won Won 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

179.98 1.613 7682 4362 454.3 547.8 8341 

180.18 1.718 8098 4296 450.6 549.5 7781 

185.80 1.866 6565 4641 

179.07 1.962 7200 4422 

211.08 2.232 7946 4538 

225.04 2.606 8673 4802 

233.36 2.606 8693 5784 

246.12 2.375 8458 6764 

150.27 1.646 7422 5402 

201.44 2.494 8043 5366 

222.54 2.592 8400 5404 

221.59 2.701 8994 5303 

277.21 2.879 8932 5540 

511.79 3.328 13000 5602 

371.8 457.0 

392.6 

469.3 

525.3 

640.7 

741.4 

650 

643 

696.8 

802 

886.5 

288.47 2.921 9118 5501 956.2 

315.94 2.941 9717 5805 1081.2 

331.46 2.935 10240 5617 1245.4 

430.86 3.314 11377 5611 1416.9 

1480 

405.7 

523.6 

638.1 

792.7 

792.5 

488.7 

544.4 

598.4 

661.7 

663.6 

558.0 

500.4 

510.9 

643.6 

798.8 

6500 

5939 

6817 

7290 

7496 

7471 

6490 

7411 

8734 

8401 

8299 

8531 

7866 

8805 

7717 

7320 

Source: MAFF 
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Table 5. Number of Farms, Population on Farms, Percentage 
of Farm Population in Total Population and 
Population per Farm, 1972-1989. 

Number of Population Farm Population of Population 
Year Farms in Farms Total Population per Farm 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1 / 

2,452 

2,450 

2,381 

2,379 

2,336 

2,304 

2,224 

2,162 

2,155 

2,030 

1,996 

2,000 

1,974 

1,926 

1,906 

1,871 

1,826 

1,772 

JUU 

14,677 

14,645 

13,459 

13,244 

12,785 

12,309 

11,527 

10,883 

10,827 

9,999 

9,688 

9,475 

9,015 

8,521 

8,180 

7,771 

7,272 

6,786 

—Fercen 

43.8 

42.9 

38.8 

37.5 

35.7 

33.8 

31.2 

29.0 

28.4 

25.8 

24.6 

23.7 

22.3 

20.9 

19.8 

18.7 

17.3 

16.0 

5.99 

5.98 

5.65 

5.57 

5.47 

5.34 

5.18 

5.03 

5.02 

4.93 

4.85 

4.74 

4.57 

4.42 

4.29 

4.15 

3.98 

3.83 

Source: MAFF 
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Table 6. Monthly Income and Rate of Savings Per Urban 
Household, 1972-1989. 

Year Income Savings Rate of Savings 

1972 ^38,080 

1973 40,380 

1974 47,780 

1975 65,540 

1976 88,270 

1977 105,910 

1978 144,510 

1979 194,749 

1980 234,086 

1981 280,953 

1982 313,608 

1983 359,041 

1984 395,613 

1985 423,788 

1986 473,553 

1987 553,099 

1988 646,672 

1989 804,938 

— — — — — ̂  -

4,340 

4,760 

5,200 

6,060 

12,750 

19,100 

29,580 

42,807 

50,508 

56,996 

61,636 

78,526 

89,883 

95,027 

111,651 

136,524 

154,188 

173,657 

Percent 

12.2 

12.6 

11.2 

9.6 

15-2 

18.9 

21.4 

22.9 

22.5 

21.2 

20.7 

23.2 

24.2 

23.9 

25.2 

26.4 

25.8 

23.6 

Source: Bureau of Census, South Korea 



. . . . A J M..rL^,.j*M 


