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a b s t r a c t

Agriculture is the focus of much contention in free trade negotiations. The Japanese government is
against liberalizing the rice trade on the grounds that it would threaten ‘‘national food security’’ in the
events of such shocks as crop failure and embargoes. Trade liberalization is expected to make the Japa-
nese economy more dependent upon food imports and, thus, more susceptible to these risks. Using a
computable general equilibrium model with a Monte Carlo simulation, we quantify the welfare impacts
of productivity shocks and export quotas by major rice exporters to Japan and found little evidence of
Japan suffering from such shocks.

� 2011 Elsevier Ltd. All rights reserved.

Introduction

The agricultural sector in developed countries has been the cen-
tral target of reform in multilateral trade negotiations led by the
World Trade Organization (WTO) and bilateral free trade arrange-
ments. Japan did not have an active role in those negotiations,
although the benefits of free trade were immense as suggested
by, for example, Anderson et al. (2006). The interested parties in
Japan—farmers, politicians, and the Japanese Government, more
specifically the Ministry of Agriculture, Forestry, and Fisheries
(MAFF)—have called for protection and exceptional treatment for
this sector, particularly for rice farming, every time new trade
negotiations have been launched. Their reasons are twofold. One
is the ‘‘multifunctionality’’ of the agricultural sector, which appre-
ciates the (positive) externalities of agricultural activities such as
protection of natural environments, rural scenery, culture, and so
on, studied by the Science Council of Japan (2001). The other
reason, discussed here, is ‘‘national food security’’—concerning
uncertainty in the food supply, which can be jeopardized by

unforeseen supply-side shocks such as bad crops, war, and
embargoes.1 MAFF stresses the promotion of domestic production
to secure food supply, which is often subject to these risk factors,
while considering importation as a secondary source, as the Basic
Law on Food, Agriculture and Rural Areas (the Basic Law, hereinafter)
states.

The concern about food supply sounds like a reasonable justifi-
cation for protection in an age of uncertainty, considering the fact
that Japan’s food self-sufficiency rate is a mere 40%, measured on
the basis of calories, which is a significantly lower rate than those
of other major developed countries. While this low food self-suffi-
ciency rate is a result of the outstanding comparative advantage of
Japan’s industrial sectors, it can make the Japanese economy sus-
ceptible to food shortages caused by the aforementioned shocks.
In fact, bad weather in 1993 reduced the country’s rice harvest
by 26% compared with the average yield, the second worst year
on record since 1926.2 There was a soybean embargo because of a
serious crop failure in the US in 1973 and a grain embargo in re-
sponse to the USSR’s invasion of Afghanistan in 1980.
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1 The focus of Japan’s national food security is slightly different from that of the
popular concept of food security. The former is set on food security in contingency in
the developed economy of Japan, the latter on food security in developing economies,
which are vulnerable to shocks because of their continuing poverty in the short run
and poor capability of feeding rapidly growing populations in the long run. Hayami
(2000) discussed their difference in detail.

2 The worst decline of 33% occurred in 1945.
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National food security and Japan’s agricultural policy

Excessive dependency on imports for food supply is considered
a risk factor for Japan’s national food security. MAFF (2006)
established a contingency plan to secure food supplies for domestic
consumption in emergencies. This plan was put into place to
achieve national food security as defined in the Basic Law, which
had been revised the year before. MAFF defined 2000 kcal/per-
son/day (about 20% less than usual) as the minimum calorie intake.
The plan included several measures to secure the calorie intake,
such as promoting domestic production, managing emergency
stocks, and controlling food markets. Among the crops, rice has
been the most important commodity for Japan. In 2004, rice com-
prised 23% of the population’s total calorie intake, followed by
wheat, which contributed 13% of the total. The government keeps
large emergency stocks of rice and other major crops to secure the
food supply, while making continuing efforts to increase the coun-
try’s food self-sufficiency rate.

High trade barriers on rice have played an important role in the
achievement of an almost perfect self-sufficiency rate for rice. Pro-
ponents of these trade barriers argue that they are necessary to
maintain the overall self-sufficiency rate of food because the supply
of other foods depends heavily on imports. Even though trade theo-
ries imply gains from trade, proposals for free rice trade have never
been accepted in Japan because free trade lowers the food self-suffi-
ciency rate, and thereby increases the dependency of the food supply
on imports, which is supposed to make the food supply less secure.

The impact of agricultural trade liberalization is twofold: (1)
deterministic gains from trade achieved through the removal of
trade barriers and (2) stochastic gains and losses caused by produc-
tivity shocks, whose magnitude can be exacerbated or mitigated
depending on the level of trade openness. Researchers have often
analyzed the first aspect of trade liberalization but have rarely
examined the second aspect. This lack of analysis of the second as-
pect leads to people being uninformed and triggers their opposi-
tion to trade liberalization, simply because trade liberalization is
generally believed to make the domestic economy susceptible to
shocks from abroad.

The rice trade and its barriers

Japan has strictly prohibited imports of rice but permitted min-
imum access (MA) imports of rice in 1995 and their tariffication in
1999 as a part of the WTO Uruguay Round agreement. The imports
account for only 10% of domestic production because of prohibi-
tively high trade barriers. If this trade barrier is abolished, imports
are expected to have a very high share in the total rice supply as
suggested by previous studies, for example, Cramer et al. (1993)
and Wailes (2005).

Japan’s rice consumption is comprised mainly of mid- or short-
grain rice (so-called japonica rice), rather than long-grain rice (in-
dica rice). The former is strongly preferred in East Asian countries
while the latter type is popular elsewhere in Asia and in other re-
gions. Japan’s rice trade patterns reflect this preference. Japan’s
three major rice trade partners (China, the US, and Australia) pro-
duce japonica rice and expect to increase their exports to Japan
after the rice trade is liberalized.

As rice in many countries is mainly produced and consumed
domestically, its international trade is thin. Only a small fraction
of production is exported and imported internationally unlike
wheat, maize, and so on. The top 10 rice producing countries, many
of which are in Asia, cover almost 90% of the world’s total produc-
tion of rice. Their production fluctuates with weather conditions,
including droughts, cool summer days, and cyclones/typhoons.
While productivity has an upward-sloping trend, it sometimes
shows sudden drops (see Fig. 1).

Once Japan’s rice market is liberalized, any shocks in the domes-
tic and foreign markets will directly affect its food supply. Further-
more, taking into account Japan’s strong preference towards
japonica rice, the international market seems much less reliable
as an alternative supply source. Therefore, it might seem a reason-
able idea that national food security can only be established by
protecting the domestic rice market in order to maintain the self-
sufficiency rate of food, rather than by depending on foreign supply
sources.

Literature review

The majority of existing studies on Japan’s rice trade liberaliza-
tion have been conducted from a deterministic viewpoint. Cramer
et al. (1999) developed a 22-country world rice trade model and
found that Japan would import three million tons of rice (about
one-third of domestic consumption) with an 8% annual tariff reduc-
tion after tariffication. In their conclusion, they suggested that food
security could be improved by increasing accessibility to interna-
tional markets, rather than through protection. However, they did
not explicitly consider whether the international markets could be
reliable, considering fluctuating productivity inside and outside of
Japan.

Using a spatial equilibrium model, Cramer et al. (1993) found
that the removal of direct and indirect rice trade barriers in all
countries would lead to increases in Japan’s rice imports by about
5 million tons. Wailes (2005) conducted a similar but updated
analysis on the elimination of tariffs and export subsidies and
found that the increase in rice imports would be about 2 mil-
lion tons. Overall, these results indicate that free rice trade would
lead to imports into Japan constituting as much as 20–50% of
domestic consumption. Through these imports, foreign-made
shocks would affect the Japanese economy.

On the other hand, there are only a few studies that have exam-
ined agricultural trade liberalization from the view of national food
security. Hosoe (2004) developed a world trade computable gen-
eral equilibrium (CGE) model to evaluate the impact of Japan’s
domestic productivity shock in 1993 on its own economy under
rice price controls and the impact of Japan’s emergency rice im-
ports on other countries. The productivity shock was assumed to
be deterministic in the sense that its magnitude was calibrated
to reproduce that historical event in 1993. Most recently, Maeda
and Kano (2008) examined the effect of an international rice re-
serve system to stabilize rice markets, using a spatial equilibrium
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Fig. 1. Productivity fluctuations of paddy rice. [Unit: tons/hectare].
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