




The Relationship between Japanese People and Rice:
What Should We Do in 2023 for the Future of 2053?



1. Episodes
Photo 1: A gently winding road


Nozomi is a third-grade elementary school girl living in the heart of Kyoto. Her favorite food is ramen, and her hobby is trains. She lies down and looks at a railway encyclopedia whenever she has free time. Nozomi’s father shared something interesting with her; an abandoned railway station was located in Yosano Town, in the northern part of Kyoto Prefecture. So, on a sunny Sunday in early summer, Nozomi and her father decided to visit Yosano Town.

Under the scorching sun, sweating while walking down a narrow road that gently curved alongside rice fields (Photo 1), they finally saw the station. It was the old Kaya Station of the Kaya Railway, which operated from 1926 to 1985. The station building, constructed at the same time as the opening of the railway, was a two-story Western-style wooden structure. Immersed in the charm of this nostalgic, cozy station, Nozomi lost track of time, imagining the people who used the station in the past. Before she knew it, it was lunchtime.


＊　＊　＊
[bookmark: _heading=h.30j0zll]

Photo 2: Fertilizer factory

After leaving the station, Nozomi and her father headed to a restaurant perched atop a small hill overlooking the satoyama landscape. Lunch was exceptionally delicious. Nozomi was impressed by the unique taste of the deer meat, different from beef, which she was trying for the first time and was equally moved by the sparkling, freshly cooked rice.

Her father said, “Yosano Town is renowned as one of Kyoto’s leading rice-producing areas. This rice, known as ‘Mamekko rice,’ uses 100% natural organic fertilizers to provide nutrients like nitrogen needed  to grow the rice plants.”

[bookmark: _Hlk151138827]Although it’s called “Mamekko rice,” it has no soybean flavor. Instead, it refers to rice cultivated using natural materials, such as “okara” from nitrogen-rich soybeans and “ara” (fish offal) from sardines, which are processed into fertilizer at local factories. For Nozomi, who grew up in the city and had always thought that all rice was the same, the idea that rice also has brands was a fresh surprise.

Her father continued, “During the last 50 years, the Japanese people have stopped eating rice at an incredible pace. The amount of rice consumed per person annually has decreased from 120 kilograms to about 50 kilograms. If this decline continues, Japan might run out of rice by the time Nozomi becomes a grandmother. Additionally, with global warming worsening and increased rainfall, there’s a chance that the rice we’ve been cultivating won’t grow anymore. We don’t know how long farmers will continue to produce rice.”

“If that happens, we might end up eating ramen, udon, or bread every day.”

While Nozomi thought that would also be enjoyable, she couldn’t help but feel it would be a shame to be unable to eat the delicious rice she was enjoying.


＊　＊　＊

[bookmark: _heading=h.1fob9te]
Photo 3: Fairy shrimp in the rice paddy)

After finishing their meal, the two descended the mountain and strolled through town. They wanted to see the beautiful rice fields up close, which they had admired from the mountaintop.

Just after planting, the rice fields were full of rows of seedlings, and the water on the surface sparkled as it reflected the sunlight. Looking around, Nozomi spotted a sign that read, “Kyoto’s Mamekko Rice Cultivation Field.”

“The rice I ate at the restaurant on the mountain was grown in these rice fields,” she realized.

Her father, observing the rice field beside her, suddenly reached into the water.

“Nozomi, can you see this small one? It’s a fairy shrimp, isn’t it cute? They used to be common in rice fields, but lately, you don’t see them as often. Maybe this field doesn’t use much pesticide, that’s why. The fairy shrimp can only live in clean water,” he explained (Photo 3).

Nozomi decided to explore the rice field herself. To her delight, she discovered tadpoles and many small creatures with unknown names moving around. The disappearance of the rice fields would mean the loss of habitat for these creatures that can only survive in clean water.


＊　＊　＊


It was getting close to the time when Nozomi needed to head back. The old Kaya Station building was already closed. Despite that, Nozomi asked her father if they could stop by the station again before leaving. She wanted to see it once more, even from the outside. With a lingering feeling, they bid farewell to the station and started their journey back walking along the gently curving narrow road. At that moment, Nozomi noticed an unusual pattern on the road pavement (Photo 4).
Photo 4: Pattern drawn on pavement


“Hey, Dad! Could this be...?”

“Yeah, it looks like there used to be train tracks on this road.”

[bookmark: _heading=h.3znysh7]＊　＊　＊
Photo 5 :Mamekko rice ball



When Nozomi returned home, she handed her mother the bag of “Mamekko rice” she bought as a souvenir. She then shared with her mother everything she had discovered about trains and rice that day. She said,

“Hey, Mom, starting from tomorrow, until we run out of this Mamekko rice, please make onigiri for breakfast, lunch, and dinner. It’s really delicious.” (Photo 5).

“Sure, no problem. Especially since the price of bread and ramen has been increasing at the supermarket recently.”


(The End)


2. Options for Japanese People in 2023

In 2023, the Japanese people must decide which path to take to reach the Japan of 2053. As evident from the “Episodes,” this question is not easy to answer, as it involves various intricately connected themes. Nevertheless, as introduced below, it is plausible to broadly consider four options. You are invited to choose the one you find most desirable among them.

[bookmark: _Hlk150804423]Option 1: Accept the Decline of Rice Consumption in Japanese Food Culture.

Option 2: Accept the Decline of Rice Consumption and Maintain Potential Production Capacity.

Option 3: Halt the Decline of Rice Consumption in Japanese Food Culture through ICT.

Option 4: Reestablish Rice Consumption in Japanese Food Culture through ICT and Historical Policy Transformation.

Among these four alternatives, Options 1 and 2 are relatively closer to maintaining the status quo, with a fairly straightforward path to realization. On the other hand, Options 3 and 4 are ambitious, with a challenging journey towards implementation. In the following pages, let’s delve into the details and implications of these Options.
Option1, 2
Flat path
Option3, 4
Challenging path



Option 1: Accept the Decline of Rice Consumption in Japanese Food Culture

Over the past approximately 60 years leading up to 2023, Japan’s rice production and per capita consumption have nearly halved. One of the leading reasons for this decline is the Westernization of the Japanese diet. Forcibly changing this trend is difficult to achieve and may not be desirable in the first place. Therefore, in Option 1, the country chooses to accept the trend of the decline of the traditional Japanese diet. The government will reduce rice production by converting farmland to other uses to reflect consumer-determined rice consumption. This option respects the freedom of consumers’ to choose their dietary preferences. In this scenario, the decline of Japan’s traditional rice-eating culture is considered inevitable.


Explanation:
In the preceding scenario, the following was mentioned:

“ During the last 50 years, the Japanese people have stopped eating rice at an incredible pace. The amount of rice consumed per person annually has decreased from 120 kilograms to about 50 kilograms. If this decline continues, Japan might run out of rice by the time Nozomi becomes a grandmother. “

In reality, as depicted in Figure 1, the per capita rice consumption in 1962 was 120 kg, which has now decreased to just over 50 kg in 2022, representing only 42 % of the 1962 figures. In 2022, domestic rice production also shrank to 55% of 1962 levels. With Japan’s ongoing population decline, both rice consumption and production are expected to decrease more rapidly. In contrast to this decline, the consumption of fats, meats, and dairy products has significantly increased.

Japan’s rapid decrease in rice consumption can be attributed to the Westernization of dietary habits, with a growing preference for easily prepared bread and noodles over rice. Changes in household structures, such as an increase in single-person households, and shifts in societal structures, such as the increased participation of women in the workforce (leading to more dual-income households), have contributed to households having less time for cooking. Notably, data suggest that this change in dietary habits is particularly prominent among elderly individuals aged 60 and above.

Option 1 acknowledges and respects consumer trends without forcefully altering them, making it the option most aligned with maintaining the status quo. ■




Figure 1: Annual per capita consumption of various foods in our country
Rice
Milk and dairy products　meat
Meat
Edible oils and fats
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Option 2: Accept the Decline of Rice Consumption and Maintain Potential Production Capacity

[bookmark: _Hlk150844899]Similar to Option 1, in Option 2, the country does not attempt to forcibly change the decreasing trend in rice consumption by the Japanese. However, if the per capita consumption of domestically produced rice remains low beyond 2023, it will be challenging to improve food self-sufficiency, and concerns will arise about food security in times of war or other large-scale disasters. Therefore, while giving up on improving food self-sufficiency, the country aims to maintain the potential capacity to produce essential crops in case of national emergencies. Specifically, this involves cultivating non-food crops (such as flowers) or maintaining fallow land on the farmland currently in use in 2023, possibly converting them to food crop production in case of emergencies.


[bookmark: _Hlk150809141]Explanation:
The scenario included the following passage:

“Sure, no problem. Especially since the price of bread and ramen has been increasing at the supermarket recently.”

The rice that the Japanese have reduced consumption of is a crop with a high rate of self-sufficiency, suited to Japan’s climate and environment. In contrast, the livestock products and fats that the Japanese have been consuming in greater quantities heavily depend on feed and raw materials from abroad. Therefore, in correlation with the decrease in rice consumption, our country’s food self-sufficiency rate continues to decline. This means that Japan is more susceptible to the impact of changing international circumstances on the cost of food production. Furthermore, if international conflicts disrupt maritime transport routes in the future, it will become impossible to import food. Thus, a declining food self-sufficiency rate raises concerns about food security.

However, maintaining or increasing food self-sufficiency is difficult. Therefore, as a second-best solution, Option 2 adopts the fundamental approach of maintaining or improving the potential capacity for food self-sufficiency. As of 2023, Japan has enough farmland and land to supply potentially 1,760 kilocalories per person. If this area can be maintained, the potential capacity is expected to reach around 2,170 kilocalories per person (the average daily energy requirement) by 2053 when the population is projected to have decreased by 80%. Since Option 2 does not aim to forcibly increase domestic food production, it can control policy costs and the burden on the population, making it a highly realistic alternative.

図２（我が国の食料自給率の推移）
Figure 2: Trends in our country’s food self-sufficiency rate
Production value-based food self-sufficiency rate
Production value-based food self-sufficiency rate

However, Option 2 also raises concerns. While land to convert to food crop production (cultivated farmland for non-edible crops such as flowers or fallow land) may be secured, it is unclear whether we have the agricultural workers to cultivate food in the event of war. Additionally, even if efforts to increase food production began after the outbreak of war, it might take over a year to achieve actual increases in production. ■



Option 3: Halt the Decline of Rice Consumption in Japanese Food Culture through ICT

The country fully supports the digitization of rice cultivation, through which farmers gather information using computers and the internet to enhance rice production and make it more efficient. Even as the agricultural workforce decreases, the country aims to maintain the rice paddy area at the 2023 level. This approach strengthens the multifaceted functions of rice paddies (ecosystem preservation, flood 
prevention, groundwater recharge, natural landscape conservation), preserves rural communities and traditional culture through rice farming, and alleviates environmental burdens in agriculture. Additionally, measures are taken to protect small-scale farmers who cannot be rescued through digitization and to maintain the rice paddy fields. In this option, the rice production in 2053 is expected to be higher than in Options 1 and 2; thus, the country will take various measures to increase domestic rice consumption to match it. With a 0% decrease in population from 2023 to 2053, maintaining the same production level would result in an oversupply of rice. Increasing per capita consumption significantly in the face of a rapid decline in consumption is a significant challenge.

​
Explanation:
First, I would like to explain the essential functions of rice paddies and rice cultivation, as mentioned in points ① and ② above, and then discuss the issue related to their current decline. Throughout its history, Japanese people have cultivated rice that was suited to Japan’s climate and topography, sustaining their livelihoods. Despite Japan’s landscape, which is covered by forests occupying nearly 70% of its land and few plains, the ample rainfall and warm, humid conditions made it the ideal environment for cultivating rice, utilizing much of the plains for rice paddies and creating terraced rice fields in mountainous areas. Moreover, in a country where flatland is scarce and rivers are steep due to their topography, rice paddies have played a crucial role in flood prevention, safeguarding the Japanese way of life against potential flooding during heavy rainfall. Additionally, maintaining biodiversity in rice paddies is vital. Indeed, the following is mentioned in the scenario:

“ Nozomi, can you see this small one? It’s a fairy shrimp, isn’t it cute? They used to be common in rice fields, but lately, you don’t see them as often. Maybe this field doesn’t use much pesticide, that’s why.”

Rice paddies provide habitats for various organisms, contributing to the survival of a diverse range of beings by incorporating them into the food chain.

In this way, rice production has shaped Japan’s food culture centered around rice. Characterized by seasonal and regional ingredients, and an excellent nutritional balance with limited use of animal fats, cultivating and consuming rice have been integrated into year-round events, strengthening family and rural community bonds and preserving traditional culture. Registering “Washoku: Traditional Dietary Cultures of the Japanese” with UNESCO Intangible Cultural Heritage status in 2013 acknowledges these aspects.
Figure 3: Trends in the area of domestic rice paddies
Field
Paddy
15% of rice paddies disappeared over the past 30 years

Figure 4: Trends in estimated pesticide input to rice paddies　


As observed, rice paddies and cultivation have vital functions represented by points ① and ②, which are now gradually being lost. This is supported by the decreasing trend in Japan’s rice paddy area (see Figure 3: decreased by 15% over the past 30 years), indicating a critical issue for Japan.

However, the challenges faced by rice cultivation go beyond the loss of these functions. Rice cultivation imposes at least three significant environmental burdens (point ③). The first is related to pesticides. As indicated by the description of the “Fairy shrimp” above, some pesticides widely used in Japan, while passing national approval, have unexpected effects on certain types of wildlife, potentially affecting biodiversity. Although usage is in decline, as of 2020, an estimated average of 0.54 kilograms of pesticides per hectare per year is applied to Japan’s rice paddies (refer to Figure 4).

The second environmental burden relates to fertilizers, as mentioned in the scenario:
“Although it’s called ‘Mamekko rice,’ it has no soybean flavor. Instead, it refers to rice cultivated using natural materials, such as ‘okara’ from nitrogen-rich soybeans and “ara” (fish offal) from sardines, which are processed into fertilizer at local factories.”
To elaborate, providing essential nutrients such as nitrogen to plants is crucial for their optimal growth. However, the excessive use of fertilizers and compost can result in crops being unable to absorb all the nutrients, leading to the accumulation of these components in the soil. The nitrogen remaining in the soil then readily dissolves in water and can flow out of the soil into groundwater or rivers, causing environmental issues such as water pollution.

The third environmental burden pertains to greenhouse gas emissions. In water-filled rice paddies, oxygen-hating microorganisms thrive and produce methane when oxygen is depleted from the soil. A potent greenhouse gas, methane’s reduction, alongside carbon dioxide, is essential for mitigating climate change. As shown in Figure 5, Japan emits approximately 13 million tons of methane (equivalent to carbon dioxide) annually from rice paddies. The total national methane emissions are around 30 million tons, so rice paddy emissions are a substantial contributor. Methane emissions can be somewhat controlled by prolonging the mid-season drying, where water is temporarily removed from the rice paddies, reducing methane production as the soil becomes oxygen-rich.
Figure 5: Methane emissions in Japan (10,000 tons; converted to CO2 values)
Non-rice paddy
Rice paddy


In summary, Japan’s rice cultivation faces challenges of losing vital rice paddy functions due to a shortage of farmers and environmental burdens. ICT is considered an effective solution to address both issues simultaneously. This involves farmers using computers and the internet to acquire information related to rice cultivation and use it for effective farm management. For instance, leading agricultural machinery manufacturer Kubota in Japan has developed a system that compiles necessary data for rice cultivation, providing farmers with insights into the overall working conditions of their rice paddies. By implementing efficient work plans with minimal waste, farmers can compensate for labor shortages. Additionally, combining information on crop growth, weather conditions, and mapping allows targeted and minimal use of fertilizers and pesticides. Farmers can also easily and reliably implement mid-season drying by automatically monitoring water levels in paddies, reducing environmental impacts while cultivating rice.

Therefore, through Option 3, the country supports agricultural machinery manufacturers’ technological development and the widespread adoption of ICT among farmers. However, it is important to note that the benefits of improved operational efficiency through ICT may be more evident in larger-scale farms, and there might be challenges in realizing these benefits for smaller-scale farmers. Hence, the government will provide essential support to help small-scale farmers maintain rice paddies. However, caution must be exercised in adopting Option 3. The country needs to bear the financial burden for such support. Moreover, if the resolution of the shortage of farmers and improved operational efficiency leads to the continued existence of rice farmers who might have otherwise closed their operations, maintaining rice production levels in 2053, and preventing a rice surplus and price decline, the country must make efforts to encourage rice consumption among the population. This is anticipated to be a challenging journey.■



Option 4: Reestablish Rice Consumption in Japanese Food Culture through ICT and Historical Policy Transformation

In addition to the efforts in Option 3 for digitization, the country also implements initiatives to significantly expand rice production and increase the demand for rice in domestic and international markets. This allows for much longer-term maintenance of rice paddies and rice cultivation functions compared to Option 3. However, the country must fundamentally reconsider its past agricultural policies to expand production and demand. This will entail painful consequences, such as closing small-scale farms and abandoning parts of their rice fields. Therefore, the path to realization is much more challenging than in Option 3.


Explanation:
Let’s reflect on Japan’s agricultural policies so far. Figure 1 shows Japan’s annual rice consumption has consistently declined. Consequently, the country has restricted production so that it aligns with consumption, preventing significant surplus and price declines in rice. Although the government’s reduction policy (where the production quota for each prefecture is determined, and agricultural cooperatives allocate production quotas to individual farmers) was abolished in 2018, excess rice production continues to be curbed through support for farmers shifting from rice to other crops.

While this policy ensures the income of rice producers, it has contributed to exceptionally high rice prices compared to other countries. In some ways, this poses significant problems. First, it discourages rice farmers from efficiently managing their operations, as the financial support from the government to maintain rice paddy functions is inefficient. If the country runs out of funds, such support may become unsustainable.

Second, high rice prices impose financial burdens on consumers compared to wheat flour. In the fiscal year 2021, the price per kilogram is 110 yen for wheat flour compared to 120 to 390 yen for rice flour. Despite the recent narrowing of the price gap due to the surge in wheat prices, widespread adoption of rice flour remains unlikely.

Third, despite the high quality of Japanese rice, the country’s overseas exports are very low. While Japan’s annual rice production is around 7 million tons, only about 20,000 tons are exported (Figure 6). Cultivation of Japanese rice varieties is expanding in the United States and China, but their prices are only about half that of Japanese rice, affecting Japanese rice’s international competitiveness. Without a change in domestic prices, this situation is unlikely to improve.

Figure 6: Export volume of rice
Polished rice
Brown rice
The export volume in 2021 was about 20,000 tons (out of a total production of 7 million tons).

Therefore, in Option 4, the country undergoes a major policy shift, moving away from the policy of “suppressing rice production” and encouraging farmers to increase rice production. Consumers benefit with a decline in rice prices, but small-scale farmers may face financial difficulties, resulting in closures. Their farmland would be consolidated under full-time farmers, who expand their operations to reduce costs, selling rice domestically and internationally to increase income. The separate ICT initiative by the government contributes to reducing production costs for full-time farmers. While the government provides subsidies to ensure full-time farmers maintain waterlogged paddies in less favorable areas for cultivation by small-scale farmers, it acknowledges that some paddies may inevitably be abandoned.


Under Option 4, the actions to be taken by the country go beyond that. Seizing the opportunity of reduced rice prices as a tailwind, the nation turns its attention to the international market, formulating and executing a national strategy for rice exports, including the global expansion of Japanese culinary schools to train chefs worldwide in Japanese cuisine, creating a fertile ground for increasing demand for rice even in countries where rice is not a staple. In this way, Japan aims to increase the export volume of Japanese rice from 20,000 tons in 2022 to several hundred thousand tons. Achieving this extremely challenging goal may take decades, or even longer, but the first step is taken in 2023.

Additionally, under Option 4, the country devises and implements a national strategy to enhance domestic rice demand. With an anticipated 15% decline in Japan’s population from 2023 to 2053, even if per capita annual rice consumption improves, the scale of the domestic rice market is not expected to grow dramatically. Therefore, the national goal is to significantly increase the demand for processed rice products. Strategies include developing and exporting technologies, such as enhancing the taste of pasta by mixing rice flour with wheat flour or creating gluten-free products with rice flour. The country also plans to expand the export of Japanese sake. With Japan becoming a major rice-exporting nation, concerns related to food security during wars or large-scale disasters, as described in the explanation of Option 2, are expected to be alleviated.

[bookmark: _GoBack]Although Options 3 and 4 both leverage ICT to streamline the efficiency of rice farmers and maintain Japan’s rice paddies and rice-eating culture, there are significant differences. In Option 3, the current policies are continued, keeping rice prices high through governmental measures and sustaining rice paddies. This allows small-scale farmers to survive. However, given Japan’s increasing debt, there is concern about for how many more years this policy can be sustained. In contrast, Option 4 tolerates a decline in rice prices, consolidating rice paddies from small-scale to large-scale farms, enhancing the efficiency of rice farmers. With increased rice production sold both domestically and internationally, the operations of large-scale farmers are expected to stabilize. While it will be challenging for large-scale farmers to absorb all the abandoned paddies from the closed small-scale farms, a certain number of them is inevitable. However, the paddies left then should be maintainable for a much extended period compared to Option 3.

Option 4 is the most challenging path among the four options, requiring considerable determination for successful implementation. The difficulty arises from the associated pain of making it challenging for small-scale farmers to sustain rice farming, making it extremely difficult to form a social consensus. Additionally, developing a national strategy to increase domestic and international rice demand is a substantial intellectual challenge. ■


3. Tips for Options Selection


Now that we have all four options, we want you to choose the most desirable one. In doing so, it would be helpful to keep in mind the following four criteria for evaluating each option:

Criterion A: Ease of actions Japan can take in 2023 to achieve future goals.
Criterion B: Inheritance of Japan’s rice culture in 2053.
Criterion C: Environmental conservation in Japan in 2053.
Criterion D: Food security in Japan in 2053.

Criterion A, an option that does not aim for significant societal transformation and maintains the status quo, receives the highest evaluation. This is because the more ambitious an option is in seeking major changes, the more likely it is to face resistance, requiring a greater need for building a consensus among various segments of society. Additionally, there is an increased likelihood that the government will have to bear the financial burden of implementing such ambitious policies.

Criterion B, an option where the rice-eating culture continues to thrive and rice remains the centerpiece of the Japanese diet, receives high praise. Under such an option, traditional Japanese cultural practices related to rice and its unique regional traditions will endure.

Criterion C, an option where Japanese rice paddies are maintained and their operations are environmentally responsible, receives the highest evaluation.

Criterion D, an option with a high likelihood of Japan being able to secure food stably, even in times of crisis, receives the highest evaluation.

The correlation between these four criteria and the four options can be summarized in the chart below, indicating how each option may be evaluated highly in each criterion. “○○○” represents a very high evaluation, “○○” denotes a high evaluation, and “○” suggests a somewhat high evaluation.

	
	Criterion A: 
 Ease of actions Japan can take in 2023 to achieve future goals.
	Criterion B: 
 Inheritance of Japan’s rice culture in 2053.
	Criterion C: 
Environmental conservation in Japan in 2053.
	Criterion D: 
Food security in Japan in 2053.

	Option 1: Accept the Decline of Rice Consumption in Japanese Food Culture.
	〇〇〇
	
	
	

	Option 2: Accept the Decline of Rice Consumption and Maintain Potential Production Capacity.
	〇〇〇
	
	
	〇

	Option 3: Halt the Decline of Rice Consumption in Japanese Food Culture through ICT .
	〇〇
	[bookmark: _heading=h.3dy6vkm]〇
	〇〇〇
	〇〇

	Option 4: Reestablish Rice Consumption in Japanese Food Culture through ICT and Historical Policy Transformation.
	
	〇〇〇
	〇〇〇
	〇〇〇





The source of the figures and photographs is as follows.

Photo 1: Taken by the authors
Photo 2: Taken by the authors
Photo 3: Taken by the authors
Photo 4: Taken by the authors
Photo 5: Taken by the authors
The illustration in page 5: https://www.irasutoya.com/
Figure 1: https://www.nippon.com/ja/features/h00257/
Figure 2: https://www.maff.go.jp/j/zyukyu/zikyu_ritu/012.html
Figure 3: https://www.maff.go.jp/j/tokei/kekka_gaiyou/sakumotu/menseki/r3/kouti/index.html
Figure 4: Drawn by the authors
Figure 5: Drawn by the authors
Figure 6: https://www.jacom.or.jp/kome/news/2022/02/220228-57178.php
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