
562 Siberian Journal of Life Sciences and Agriculture, Vol. 17, №5, 2025

DOI: 10.12731/2658-6649-2025-17-5-1163� EDN: OUHYJK 
UDC 631.9:631.17:338.43 

Original article 

LONG-TERM PLANS FOR SUSTAINABLE                   
AGRICULTURAL DEVELOPMENT IN JAPAN

O.N. Emelyanova, D.A. Shcherbakov

Abstract
The paper is focused on the agricultural problems in Japan, precisely on the issue 

of sustainable agriculture. The sector contributes less than 1% to Japan’s GDP (27% 
comes from the industry and 73% from the service sector), which is a small share like 
in other developed countries, however the role of agriculture in Japan is very high in 
terms of the national security aspects. The analyzed data is collected from the Japanese 
databases and original documents produced by the Japanese government. The research 
comes to the conclusion that the ideas of sustainable agriculture had started to germi-
nate in Japan earlier than the SDGs appeared. The goals targeted in the official docu-
ments are ambitious, but the achievements are not as good. The programs are mainly 
focused on food supply security aspects, but the environmental problems are left 
aside. Finally, pesticides and chemical fertilizers are still highly used in the country. 
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ДОЛГОСРОЧНЫЕ ПЛАНЫ                                               
ПО УСТОЙЧИВОМУ РАЗВИТИЮ СЕЛЬСКОГО 

ХОЗЯЙСТВА В ЯПОНИИ

О.Н. Емельянова, Д.А. Щербаков

Аннотация
Статья посвящена проблемам сельского хозяйства в Японии, в частности, 

вопросу устойчивого развития. Доля этого сектора в ВВП Японии незначи-
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тельна и составляет менее 1% (27% приходится на промышленность, 73% – на 
сферу услуг), что характерно и для других развитых странах. Однако с точки 
зрения национальной безопасности роль сельского хозяйства в Японии крайне 
высока. Информация, которая анализируется в статье, была собрана из япон-
ских статистических баз и исходных документов, подготовленных японским 
правительством. На основании исследования сделаны выводы о том, что идеи 
устойчивого сельского хозяйства начали зарождаться в Японии раньше, чем 
были сформированы ЦУР. В целом, цели, поставленные в официальных доку-
ментах, амбициозны, но степень их реализации не соответствует ожиданиям. 
Программы в основном сосредоточены на продовольственной безопасности, 
но экологические проблемы остаются без должного внимания. Пестициды и 
химические удобрения продолжают по-прежнему широко применяться. 
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Introduction
Agriculture development in Japan is being under observation of analytics both 

from Japan and abroad as it is one of the most important issues of national secu-
rity. Most of the research documents in Japan are produced by the government 
institutions, mainly by Ministry of Agriculture, Forestry and Fisheries (MAFF), 
and there are much less materials published by the domestic academic scientists. 
Among the leading researchers there are Nobuhiro Suzuki, Toshiko Takeya and 
Ryoichi Yamamoto. They are mainly taking the social format topics, and less cov-
er the actual problems of Japanese national security in agriculture [33]. Similar 
questions are raised by Hiroda Oguchi. The researcher also represents the variety 
of new farmers and organic farming case in order “to narrow the physical and 
psychological gap between food and agriculture spheres”. One more attractive 
topic discussed in the book covers “off-market distribution” opportunities [24]. 

But the most contemporary and detailed materials, which take into consider-
ation fundamental questions, are presented in the Journal “Agricultural Devel-
opment in Japan” prepared by the Japanese Agricultural Journalists Association. 
Some of the authors are Japanese officials, like Hiroyuki Suematsu, who was 
a Vice-Minister of Agriculture, Forestry and Fisheries, and Toru Nakaya, who 
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was a Chairman of Central Union of Agricultural cooperatives. This journal 
presents the most essential materials on the present Japanese agricultural sector 
development. The issue covered one of the most core problems – “The increas-
ing food shortage in Japan” [39]. 

Among the Russian researchers the most prolific on the topic is S.B. Mark-
ar’yan. The scientist researched the central issue, which is the role of the gov-
ernment support in the development of agriculture, e.g. subsidies and import 
tariffs measures, and gave the historical overview of the agricultural develop-
ment in Japan [1-3]. Since the neoliberal agenda has been introduced in Japan, 
the problem of regulation measures relief has been well analyzed [4]. The topic 
was also under the discussion of the scientists V.A. Popov, N.M. Bragina, S.B. 
Markar’yan during the Soviet period.

In the English language literature, the topic has been analyzed even deep-
er. There is a variety of papers starting from traditional rice and agricultural 
policies problems [11], ending up with the more fundamental works on food 
security [16, 17, 10]. There are also articles, which demonstrate the efforts of 
the Japanese government to provide Green Transformation. On the base of the 
targets fixed by the government the researchers come to the conclusion that “the 
insights gathered from Japan’s experience… can provide valuable furnishing 
guidance for developing nations aspiring to establish their own sustainability 
programs and goals” [6]. But the conclusions have to be more accurate as the 
targeted goals are too far from being achieved within the fixed period, and the 
problem of highly used fertilizes still remains big. 

Although there are many publications covering this topic, the facts are 
changing more rapidly than information flows across the border. It means that 
the most actual and up-to-date resources for analysis of the present food secu-
rity policy are still the documents of the Japanese official institutions. That is 
why the bases for this research became the materials and documents of Japanese 
Ministries and Agencies. 

Purpose. The goal of the research is to identify the prospects of development 
of agriculture in Japan from the point of view of sustainable development goals.

Methods and materials
The paper is based on academic literature, official policy documents and 

statistical data on Japanese agriculture available from open sources. Methods 
of statistical analysis were applied to these data.

Findings. The research demonstrates that the ideas of sustainable agricul-
ture had started to germinate in Japan earlier than the SDGs were formulated. 
The goals of sustainable agriculture development in Japan targeted in the offi-
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cial documents are ambitious, but the results are not as good. The government 
programs are mainly focused on food supply security aspect, which is an im-
portant issue for the Japanese social security, but the environmental problems 
are left aside. They are under discussion, but the implemented measures are not 
enough. Moreover, pesticides and chemical fertilizers are still remained highly 
in use in Japan, as the newly introduced productivity increased methods are not 
effective enough to allow local farmers to abandon their traditional methods of 
increasing the productivity of their farms.

The institutional foundation of sustainable agriculture in Japan
The transformation of socio-economic paradigm reflected in strategy “So-

ciety 5.0” is unable to avoid the agricultural sector. It is evident that the new 
standards should be implemented in all spheres in order to avoid structural im-
balances and to achieve sustainable economic development of the country. The 
principles of circular economy (in jap. “Sound material-cycle society” term is 
used) are the integral part of the new approach in order to reduce the burden on 
the environment and to achieve sustainable agriculture. 

Since the United Nations adopted “Sustainable Development Goals (SDGs)” 
at the Summit 2015, as a part of the 2030 Agenda for Sustainable Development, 
the domestic efforts for the SDGs in Japan have steadily expanded with a high 
level of government initiative. 

In May 2016, the “SDGs Promotion Headquarters” was established, headed 
by Prime Minister and accompanied with the Chief Cabinet Secretary and Min-
ister of Foreign Affairs as the deputies, and all other ministers as the members. 
The organization takes a leading role in implementing the SDGs in Japan. To 
guide Japan’s efforts the Headquarters developed the “SDGs Implementation 
Guiding Principles”, which were based on the decisions made at the “SDGs 
Promotion Roundtable Meeting” organized in December 2016, where a wide 
range of stakeholders (the government, NGO/NPOs, experts, private sector in-
ternational organizations and etc.) participated [13]. 

The principles of circular agriculture and environment protection agricul-
ture can be found in Japan even earlier. In the “Basic Concept of Sustainable 
Agriculture”, published in April 1994 by the Department of Sustainable Agri-
culture Development of MAFF, environment-friendly agriculture is formulated 
as “sustainable agriculture that takes advantage of the material cycle function 
of agriculture, pays attention to harmony with productivity, and considers re-
ducing the burden on the environmental due to the use of chemical fertilizers 
and pesticides through soil preparation” [26].



566 Siberian Journal of Life Sciences and Agriculture, Vol. 17, №5, 2025

Today the department, which implements measures of sustainable agricul-
ture is the Sustainable Agriculture Division of the Agricultural Production Bu-
reau at the Ministry of Agriculture, Forestry and Fisheries [21].  The activities 
of the division can be divided into 4 main groups: (1) direct payments for envi-
ronmentally friendly agriculture, (2) organic agriculture promotion (3) activities 
against Global Warming, (4) Promotion of “good agricultural practices” (GAP).

Challenges and sustainable agriculture measures promotion
One of the central documents which is targeted to regulate sustainable ag-

riculture in Japan is “MIDORI Strategy for sustainable food systems” [40], 
sometimes it is also called “Measures for achievement of Decarbonization and 
Resilience with Innovation (MeaDRI), (in English language literature). It was 
developed by MAFF in 2021. The Japan Crop Protection Association (JCPA)
views MeaDRI as an innovation-driven and mid- to long-term strategy. 

If we put together the main targets set in the document, there is the following list:
•	 zero CO2 emissions from fossil fuel combustion in the agriculture, for-

estry and fisheries (by 2050)
•	 50% reduction in risk-weighted use of chemical pesticides by dissem-

ination of the Integrated Pest Management and newly developed alter-
natives (by 2050)

•	 30% reduction in chemical fertilizer use (by 2050)
•	 increase in organic farming to 1Mha (equivalent to 25% of farmland) 

(by 2050)
•	 at least 30% enhancement in the productivity of the food manufacturers 

(by 2030)
•	 sustainable sourcing for import materials (by 2030)
•	 above 90% usage of superior variety of alternatives and F1 plus trees in 

forestry seedling (by 2050)
•	 100% usage of artificial seedling rates in aquaculture of Japanese eel, 

Pacific bluefin tuna, and etc. (by 2050)

Direct payments for environment-friendly agriculture
In order to promote sustainable agriculture, the government started to create 

special budgets since 2011. In combination with efforts to reduce chemical fer-
tilizers and synthetic pesticides by 50% or more these special budgets are highly 
effective in preventing global warming and preserving biodiversity [27]. Since 
2015 the direct payments to the farmers started, based on the “Act on Multi-func-
tional Promotion of Agriculture” (Act No. 78, 2014) [27]. There is also a tendency 
for the amount of the environment reserve agriculture budget to grow.
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Table 1.
Environmental conservation-type agriculture direct payment subsidies in Japan

Number of cases Area (ha) Subsidy amount
(million yen)

2023 3 245 86 545 4 826
2022 3 163 82 803 4 605
2021 3 144 81 743 4 502
2019 3 479 79 839 4 543
2017 3 822 89 082 4 587
2015 4 081 74 180 4 213
2013 15 240 51 114 3 082
2012 12 985 41 439 2 996
2011 6 622 17 009 1 331

The area covered by the direct payment subsidy for environment friendly 
agriculture in 2023 provided by the MAFF was approximately 87,000 ha (Table 
1 [28]). Starting from the initial 2011 year the territory has increased significant-
ly. The amount of payment has also increased and achieved the amount almost 
up to 5000 million yen. Although the general structure of current subsidies is 
stabilized from around 2015 that was the year when the number of projects was 
extremely reduced.

The direct payments for farmers are classified by their effectiveness in two 
objectives: in “preventing global warming” (applying compost, planting cover 
crops, interplant living mulch) and “preserving biodiversity” (organic farming, 
biotope, which is providing habitats for aquatic organisms by filling some parts 
of the paddy field with water, filling a paddy field with water in winter, that se-
cures a watering period of more than 2 months) (Table 2 [9]).

Table 2.
Granted amounts of payments for common national activities in Japan

Subject of activities Granted amounts 
of payments

Organic 
farming

Farm products except coarse cereals (e.g., buck-
wheat) and forage crops 12,000 yen/10a

When you do organic farming with effective soil carbon sequestration1, 
2,00 yen/10a is added. 
Coarse cereals (e.g., buckwheat) and forage crops 3,000 yen/10a

1 Organic farmers shall introduce one of the following options and conduct soil 
tests: 1) applying compost, 2) planting cover crops, 3) living mulch, 4) sod culture.



568 Siberian Journal of Life Sciences and Agriculture, Vol. 17, №5, 2025

Applying compost 4,400 yen/10a
Planting cover crops 6,000 yen/10a
Living mulch 
(wheat, barley, and Italian ryegrass)

5,400 yen/10a
(3200 yen/10a)

Sod culture 5,000 yen/10a
No-tillage farming2 3,000 yen/10a
Extending midseason drainage3 800 yen/10a
Autumn plowing4 800 yen/10a

According to the survey of effects on the prevention of global warming 
provided by the Ministry of Agriculture, Forestry and Fisheries (MAFF), pub-
lished in 2023 [41], the result of the activities provided for the period 2020-2023 
greenhouse gases emissions have been cut by 170,048 tons of CO2 equivalent 
per year. It is approximately 0,016% of the total emission in Japan in 2022 
(1 085 000 kt) [22].

Survey of the results of the activities on the biodiversity preservation were 
also found effective. In case of the organic farming, winter flood control and 
Integrated Pest management (IPM) fields indicator organism score was found 
about 4.0. In case of conventional cultivation fields indicator organism score is 
lower, it is slightly higher than 2.5 [9].

Measures to prevent Global Warming
Concerning Greenhouse gas emission, Japan has quite a low level which 

has a tendency to decrease. It was about 1150 million tons of carbon dioxide 
equivalent (Mt CO2 eq.)  in 2020, that is 5.1% down compared to 2019 [15]. 
At the same time most of the emissions come from energy production, rather 
than agriculture. According to the information provided by Japan Center for 
Climate Change Actions, Japan produced only 3.2% of the world total in 2018 
[34]. The share of agriculture and forestry industry was only 4% of the Japa-
nese CO2 emissions while the world average number is 24% [29]. However, 
Japan is ranked fifth among the countries that emit the most CO2 in the world, 
following China, the U.S., India and Russia [5].

2 No-tillage farming refers to the activity in which the ridge lows of the previous 
crop are used and the seeds are sown by a non-tillage seeder that cultivates only the part 
of the ridge lows to sow.

3 Extending midseason drainage is the activity to dry the surface of a paddy field by 
draining water for more than 14 days in the middle of growing rice.

4 Autumn plowing is the activity of plowing a paddy field after harvest. Flooding the 
paddy field shall be done four months after plowing.
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Table 3.
Emission of Greenhouse Gases (in million tons of CO2 equivalent)

Greenhouse Gases 2010 2015 2018 2019 2020 2021
Total 1 303 1 321 1 247 1 212 1 147 1 170
Carbon dioxide 1 217 1 226 1 146 1 108 1 042 1 064
Methane 31.9 29.2 28.6 28.4 27.4 27.4
Nitrous oxide 22.2 20.7 20.1 19.8 19.7 10.5
Hydro fluorocarbons 12.3 39.3 47.0 49.7 52.2 53.6
Per fluorocarbons 4.3 3.3 3.5 3.4 3.5 3.2
Sulphur hexafluoride 2.4 2.1 2.1 2.0 2.0 2.0
Nitrogen trifluoride 1.5 0.6 0.3 0.3 0.3 0.4

In 2021 the Prime Minister Cabinet approved the Plan for Global Warming 
Countermeasures and introduced a new target of reducing the greenhouse gas 
emissions by 46% (compared to fiscal 2013) by fiscal 2030. However, it seems 
that efforts are insufficient to achieve the goal (Table 3 [7-8]). According to the 
Green Food System Strategy guidelines, developed by MAFF, carbon dioxide 
(CO2) emissions in the agriculture and fisheries sectors should be reduced vir-
tually to zero by 2050 [25], but this goal is not achievable either.

One more ambitious initiative is the development of renewable energy, which 
is being actively introduced in agricultural industry. The initiative solves a variety 
of challenges, it reduces the burden both on the farmers’ electricity bills and on 
the environment, making the shift from traditional energy sources to “green” ones.

The initiative is provided on the base of the “Act on Promoting the Gener-
ation of Electricity from Renewable Energy Sources Harmonized with Sound 
Development of Agriculture, Forestry and Fisheries” (Act No. 81, 2015) [35], 
which was enacted by the Diet in December 2013. The trigger for the Law 
turned to be the Fukushima nuclear plant incident caused by the 2011 Great 
East Japan Earthquake. The energy crisis emphasized the importance of decen-
tralized power generation, and renewable energy introduction seemed to be the 
way out. The document was last time revised in July 2019. 

The Basic Energy Plan, renewed in October 2021, indicates a target of boost-
ing renewable energy’s share of total power generation to 22-24% by FY2030. 
The share in FY2019 rose by 1.2 percentage points from the previous year to the 
level of 18% [23]. The government also sets the target to double the economic 
scale of the districts that make efforts to develop local agriculture, forestry and 
fisheries by utilizing renewable energy from 2018 (30 billion yen) till 2023 (60 
billion yen). The registered one-year growth was 7.5 billion yen, reaching 37 
billion yen in 2019 [36].
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The number of renewable energy power generation facilities in agricultural 
and rural development projects is also steadily growing (Figure 1 [32]). The 
increase happens both in farm-type solar power generation, in which a pillar 
is set up on the farmland and a solar power generation facility is installed in 
the upper space to generate power while continue farming (in 2019 increased 
to 560ha, by 147ha from the previous year), and in the number of agricultural 
land conversion for installing equipment (in FY2019 increased to 1,992 items, 
by 481 items from the previous year) [32].

Fig. 1. The number of renewable energy power generation facilities in agricultural     
and rural development projects (2009-2019)

Organic agriculture promotion
Another important issue is chemical fertilizers, as Japan is heavily depen-

dent on them. The amount used in Japan in 2008 was 259 kg/ha, which was 
higher than across most of the developed countries. The UK uses 20% less, 
Germany – 39% less, France – 47% less. Only South Korea consumes by 64% 
more chemical fertilizers per hectare than Japan [38]. Concerning the amount 
of chemical fertilizers used as a whole, Japan is ranked 5th worldwide (0.5%), 
following India (16.2%), Brazil (10.2%), the U.S. (9.9%) and Indonesia (3.3%) 
[37]. The amount of chemical fertilizers used in 2016 was 900,000 tons and it 
is expected to be reduced to 720,000 and 630,000 tons in 2030 and 2050 re-
spectively [25]. 

Government realizes that heavy dependency on the chemical fertilizers pre-
vents industry from long-term land productivity and potentially negatively af-
fects both soil itself and nature in general through pollution of the nature. In 
order to reduce the burden on the environment, especially in terms of pesti-
cides and chemical fertilizers usage, MAFF encourages farmers to follow the 
requirement for receiving subsidies from April 2024. From 2027 onwards, the 
government is considering expanding these efforts to all subsidies and checking 
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whether the information, filled in by the farmers, is corresponds to the actual 
state of things. The official government target is to reduce the use of pesticides 
by 50% and chemical fertilizers by 30% by 2050. In 2022, the program’s fund-
ing grew to 2.9 billion yen (USD 25.4 million) [31]. 

Japanese Agricultural Standards (JAS) for organically grown plants and or-
ganic processed foods of plant origin were first established in 2000, along with 
the Codex Alimentarius Commission’s adoption of the Guidelines for the Pro-
duction, Processing, Labeling, and Marketing of Organically Produced Foods 
[14]. In the case of organic agriculture, they have a guideline called “Japanese 
Agricultural Standard for Organic Plants” [19].

Another initiative introduced by MAFF is the promotion of organic agri-
culture hubs by creating examples. One of them is the hub in Izumi City, Chiba 
Prefecture, where experienced organic farmers have been educating students 
and developing a supply chain for organic rice and vegetables for school lunches 
since 2018. Nevertheless the results are quite poor with the organic cultivation 
area increase of 0.1% of the total cultivated land during the period from 2018 
to 2021 (from 24,000 ha to 26,600 ha out of 4.3 million hectares) [12]. 

Water conservation is another challenge for sustainable agriculture in Ja-
pan, connected with fertilizes problem. As most of the Japanese agricultural 
production consist of irrigated paddy fields, it is responsible for consuming ap-
proximately 65% of the country’s water resources [12]. In the study released in 
2000 agriculture was responsible for around 11–17% of pollution in four ma-
jor lakes in Japan (Lake Biwa, Lake Kasumigaura, Lake Inbanuma, and Lake 
Suwa) [12]. The usage of slow-release fertilizers brought positive results in an 
approximately 19.6% decrease in the nitrogen load running off into water bod-
ies, such as Lake Biwa.

Promotion of good agriculture practices
“GAP is a set of management activities of agricultural production process 

to ensure sustainability in agriculture by five components”: food safety, envi-
ronmental conservation, worker safety, protection of human rights, and farm 
management [20].

The specific approach of developing simple steps in order to provide institu-
tional changes is reflected in the development of GAP. Dissemination of GAP is 
provided in two steps: “implementation” and “acquisition of certification”. The 
first one is expected to contribute to better farm management. The second one 
means that the farmers are audited and proved with a certificate by third par-
ty institutions (namely certification bodies complying with the ISO/IEC 17065 
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standard). “Acquisition of GAP certification” is a step to expand sales channel by 
ensuring the credibility of the products through visualizing their farm practices. 

The GAP certification in Japan has a growing trend. It increased from 4581 
farmers in 2017 to 7979 farmers in 2022 [20]. Though the trend is a growing 
one, the result seems to be quite poor (0.6%), if we take into consideration the 
number of farmers (1,23 million farmers in 2022) [18].

One more challenge for the country is a reduction of food waste. The amount 
of food loss and waste generated by businesses and households has been re-
ducing in Japan over the last decade, but the rates are quite low. The estimated 
amount of food waste generated in 2018 was approximately 25.31 million tons, 
of which 6 million tons were thrown away despite being edible (Table 4 [42]). 

Table 4.
The estimated amount of Food Loss and Waste (million tons) 

FLW excluding inedible portion FLW including inedible portion
Total Business Households Total Business Households

2022 4,72 2,36 2,36 - - -
2021 5,23 2,79 2,44 - - -
2020 5,22 2,75 2,47 - - -
2019 5,70 3,09 2,61 - - -
2018 6,00 3,24 2,76 25,31 17,65 7,66
2017 6,12 3,28 2,84 25,50 17,67 7,83
2016 6,43 3,52 2,91 27,59 19,70 7,89
2015 6,46 3,57 2,89 28,42 20,10 8,32
2014 6,21 3,39 2,82 27,75 19,53 8,22
2015 6,32 3,30 3,02 27,97 19,27 8,70
2016 6,42 3,31 3,12 28,01 19,16 8,85

Waste reduction activities are regulated on the base of the “Act on Promo-
tion of Food Loss and Waste Reduction”, introduced in October 2018. It sets the 
goal to reduce food loss based on the SDGs by 2030 in two times compare to 
2000. Some of the efforts of this initiative are prolongation of delivery deadline, 
expiration date extension, improvement of demand forecast accuracy. 

But as we could see in the paper the results are not up to the plans. 

Conclusion
The latest tendency of the policies provided by the Japanese government is 

targeted at the introduction of sustainable development principles, and agricul-
ture is not an exception, as all the spheres of socio-economic system should be 
balanced to each other. But sustainable agriculture in Japan is not strictly based 
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on SDGs, developed by the United Nations in 2015. The ideas have a strong 
Japanese background, and some of the approaches have started to be adopted 
even earlier. The policy targeted at sustainable agriculture is mainly developed 
by MAFF and fixed in a range of documents, published by the Ministry. 

The turning point in the sustainable agriculture strategy development happened 
in 2021, when “MIDORI Strategy for sustainable food systems” was published. 
The document puts together all the elements of the environment protection policy 
and sets the targets for 2030 and 2050 in all the fields of sustainable agriculture.

Though the government keeps an eye on the problems and there are evident 
positive shifts, the measures provided are not enough to achieve the goals with-
in a targeted period. The main focus is made on social and food supply securi-
ty aspects, but the environmental problems are left at the backyard. The most 
complicated issue is high-level reliance on pesticides and chemical fertilizers. 
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