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Executive Summary
Ten years have passed since the accident at the TEPCO Fukushima Daiichi Nuclear Power Station
(FDNPS). During this time, Japan has taken measures to prevent the radioactive contamination of food, and
concurrently has accumulated data for scientific evaluation. This report is mainly focused on providing evidence on
the safety of Japanese food and information on the measures adopted, such as the decontamination of farmland and
hydrosphere, food monitoring, and regulatory control in the food market. In addition, the monitoring results that
have been conducted in Japan are compared with those from other countries.

Safe and quality food from Japan is enjoyed around the globe. The fact that more than 70 percent of the 54
countries and regions that introduced FDNPS accident-related import restrictions or control measures on Japanese
food have already lifted is recognition of Japan’s food safety.

Establishing Additional Safety Measures and Guidelines
Soon after the accident Japan introduced a risk-based food monitoring system and control measures mainly
aimed at the production and harvesting/gathering stages, for example farmland remediation and shipment
restrictions. Concurrently, Japanese maximum permissible levels of radiocesium in food (JMLs), an index for taking
measures were set in consideration of the released radionuclides, aligning with the Codex Alimentarius
Commission’s 1 mSv/year intervention exemption level. The JML for food in general is set at 100 Bq/kg, and that
level is set with highly conservative and hypothetical assumptions to ensure safety, including the assumption that
50 percent of food intake is contaminated. If a food sample exceeds the JML, the food shall be recalled and disposed
of and further shipments are suspended by the local governmental entity. In addition, if there are cases of specific
food products exceeding the JMLs in a location, the national government shall instruct the local government to
suspend food shipments from that specified area. The system was established to prevent domestic distribution and
export of food products with radioactive concentrations exceeding the JMLs.

Decontamination of Radionuclides at Food Production Stage
Wide-ranging mitigation efforts have been implemented at the production stage. Soon after the accident,
Japan began analyzing factors for radionuclide contamination, commenced decontaminating farmland and fruit trees,
suspended rice planting, and instituted increased controls for feed and agricultural inputs. By utilizing such
production stage measures, agricultural and aquaculture products exceeding the JML has decreased, and
radioactivity is undetectable in a majority of farm products.

Monitoring of Radionuclides in Food
Food monitoring covers a wide variety of items considering the impact on the effective dose to humans
through consumption, including staple food and rarely eaten wild-grown harvests that may have elevated
concentrations of radionuclides. In fiscal year 2019, more than 270,000 samples from major food items have been
tested and not one has exceeded the JMLs. The monitoring plans have been annually revised, reflecting the past test
results. The number of samples from major items has been reduced because the results continuously show an
undetectable level of radioactivity.
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Total Diet Study for Radioactivity in Food
A total diet study covering 15 regions in Japan, including three in Fukushima prefecture, is conducted
biannually. The estimated effective dose from radiocesium in food produced in Japan, including in the vicinity of
the FDNPS, is much lower than that of naturally occurring radiation. Estimates of the annual effective dose from
food intake in Japan indicate that the dose of radiocesium is about 0.001 mSv (0.1 percent of the intervention
exemption level of 1 mSv).

Independent Evaluations from International Organizations
The World Health Organization (WHO) assessed the risks in Japan posed by radiation in an emergency, and
the WHO noted that the results suggest that any increase in the incidence of diseases attributable to the additional
radiation exposure from the FDNPS accident are likely to remain below detectable levels. In relation to food safety,
the FAO/IAEA Joint Committee has stated that appropriate measures to monitor and respond to radionuclide
contamination in Japan have been taken, and that food supply chain management is effectively conducted by the
relevant authorities.

Following the accident Japan has implemented thorough measures against health risks and the Japanese food
supply is effectively managed. Additionally, results from radionuclide monitoring show that Japanese food is safe
and can be consumed free of health concerns. Given the evidence provided by Japan and international organizations,
it should be concluded that it is unnecessary to continue with additional import measures. Japan’s commitment to
food safety is paramount, and it is our request that any remaining import restrictions and controls will be soon
eliminated.
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Abbreviations
APAT

Agency for Environmental Protection and Technical Services

ASMCNEP

Act on Special Measures Concerning Nuclear Emergency Preparedness

BfS

Bundesamt für Strahlenschutz

Bq

Becquerel

Codex GLs

Codex guideline levels

CXS

Codex Standards

FDNPS

TEPCO Fukushima Daiichi Nuclear Power Station

IRSN

Institut de Radioprotection et de Sûreté Nucléaire

RIVM

Dutch National Institute for Public Health and the Environment

JMLs

Japanese maximum levels

MAFF

Ministry of Agriculture, Forestry and Fisheries.

MEXT

Ministry of Education, Culture, Sports, Science and Technology

MHLW

Ministry of Health, Labor and Welfare

MOE

Ministry of the Environment

NERH

Nuclear Emergency Response Headquarters

Sv

Sievert

TDS

Total Diet Study

TEPCO

Tokyo Electric Power Company Holdings, Incorporated

UNSCEAR

United Nations Scientific Committee on the Effects of Atomic Radiation
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Glossary
Keyword
APAT

Explanation
This is an agency in Italy which carries out scientific and technical activities in the
national interest to protect the environment, water resources and the soil.

ASMCNEP

A law aimed at strengthening nuclear disaster control measures in Japan, thereby
protecting the life, body and property of members of the public from nuclear disasters.

BfS

This is an authority in Germany which is an organizationally independent scientifictechnical higher federal authority in the portfolio of the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety.

Becquerel

One radioactive transformation per second.

Codex GLs

The maximum level of a substance in a food or feed commodity which is recommended
by the Codex Alimentarius Commission to be acceptable for commodities moving in
international trade.

CXS

Standards adopted by the Codex Alimentarius Commission, an organization for
formulating international standards for food that is significant in international trade.

Dose limit

The value of absorbed, equivalent, or effective dose that is applied to exposure of
individuals in order to prevent the occurrence of radiation-induced tissue reactions or to
limit the probability of radiation-related stochastic effects to an acceptable level.

Effective dose

Effective dose is a mathematical construct, concept, or surrogate of risk, used in
radiation protection as the basis for calculating annual radiation limits from exposure to
radiation and intakes of radionuclides. It is calculated for the whole body and expressed
in millisieverts (mSv).

FDNPS

TEPCO's decommissioned nuclear power station, located in the towns of Okuma and
Futaba in Futaba County, Fukushima Prefecture, which suffered major damage due to
the Great East Japan Earthquake and the associated tsunami in March 2011.

IRSN

This is an institute in France which is placed under the joint authority of the Ministries
of Defense, the Environment, Industry, Research, and Health. It is the nation’s public
service expert in nuclear and radiation risks, and its activities cover all the related
scientific and technical issues.

RIVM

This is an institute in the Netherlands which has a central role in infectious disease
control and national prevention and population screening programs. It conducts
independent (scientific) research in the fields of Public Health, Health Services,
Environmental Safety and Security.

JMLs

Japanese maximum permissible levels of radiocesium in food. These levels are the
upper limits for radiocesium concentrations in food based on the Japanese Food
Sanitation Act.

MAFF

The ministry of the Government of Japan with jurisdiction over agriculture, forestry,
and fisheries policies such as ensuring a stable food supply and developing the
agriculture, forestry, and fisheries industries.
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MEXT

The ministry of the Government of Japan with jurisdiction over science and technology
policy as well as education and culture.

MHLW

The ministry of the Government of Japan with jurisdiction over the administration of
medical care, food safety, children, welfare, employment, labor, pensions, and so on.

Millisievert

A unit used to measure the effective dose received by humans. The higher the value, the
greater the probability that a harmful effect may occur.

MOE

The ministry of the Government of Japan with jurisdiction over environmental
conservation and maintenance, pollution prevention, and nuclear safety policy.

NERH

An organization established based on the Act on Special Measures Concerning Nuclear
Emergency Preparedness to promote emergency measures related to nuclear
emergencies.

Radiation exposure

Being exposed to radiation from which a dose can be received.

Radiation dose

Radiation dose is a measure of the amount of exposure to radiation. There are three
kinds of dose in radiological protection. Absorbed dose is a measurable, physical
quantity, while equivalent dose and effective dose are specifically for radiological
protection purposes.

Radioactivity

The property of an unstable atomic nucleus losing energy by emitting radiation.

Radionuclide

An unstable form of an element that undergoes radioactive decay.

TDS

One of the methods to estimate the intake of radionuclides from the ingestion pathway.
It targets a wide range of food and takes the effects of processing and cooking into
consideration.

TEPCO

A private company engaged in electricity retailing, power transmission and distribution,
power generation, and so on, in Japan; FDNPS is a TEPCO power plant.

UNSCEAR

A committee established by the United Nations to assess and report on the extent and
impact of radiation exposure.
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1. Background and Purpose
On 11 March 2011, the Great East Japan Earthquake occurred and the Fukushima Daiichi Nuclear Power
Station (FDNPS) of Tokyo Electric Power Company Holdings (TEPCO) in the Tohoku region was swallowed up
by the massive tsunami. This event triggered the nuclear accident that subsequently raised concerns about the safety
of Japanese food. In response, foreign countries and regions imposed import restrictions and controls on food from
Japan, with up to 54 countries and regions imposing measures. Japan’s position is that these regulations were put in
place before a full accident impact assessment was completed, resulting in the imposition of relatively excessive
measures. In Japan, for the setting of current maximum levels for radioactive cesium in food, quite conservative
contamination conditions were assumed, and much lower values than the Codex guideline levels (Codex GLs) were
applied. Even under the conservative setting, no sample that exceeds the Japanese maximum levels (JMLs) has been
observed in food generally consumed by Japanese people, and no exceedance has been reported in more than seven
years for food exported from Japan.

To ensure food safety after the accident, the Government of Japan (Japan) set the current JMLs and
established the system for proper control of radionuclides in food. At the same time, monitoring of radionuclides at
the production stage and Total Diet Study subject to distributed food have been conducted, with the data being
continuously published. Based on scientific evidence, out of the 54 countries/regions that initially imposed import
restrictions/control measures after the accident, 39 countries/regions (over 70 percent) had lifted them by January
2021 (Figure 1.).

Figure 1 Timing of Lifting Import Control Measures in Various Countries and Regions
Source: MAFF (2021). Created based on “Request and justification for lifting the import measures on Japanese food regarding
radionuclides”.
Note: Thai and UAE governments have abolished all import control measures except for those on wild birds and animals that
cannot be exported due to quarantine or other reasons.

In addition, Japan cooperates with international organizations to ensure the country’s accident response is
transparent and follows a scientific approach. The Joint IAEA/FAO Division has stated that measures to monitor
and respond to issues regarding radionuclide contamination of food are appropriate, and that the food supply chain
is effectively controlled by the relevant authorities.

Ten years have passed since the accident and there is no longer an emergency. From information published
so far, there is no scientific rationale for maintaining import measures only on Japanese food. Therefore, the aim of
this report is to present the scientific findings obtained since the accident and to make it clear that continued import
9

controls are no longer justifiable.
There remains an incongruence as to why the safe and quality food produced and consumed in Japan cannot
be accepted without restrictions or any additional testing in certain foreign markets. A key aim of this report is to
encourage the resumption of fair food trade for Japanese products, to the benefit of both the producers affected by
the disaster and consumers in overseas markets.
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2. Food Safety Control after the TEPCO Fukushima Daiichi Nuclear Power Station (FDNPS)
Accident and Status of the Safety
Chapter Summary
2-1. Japan established an administrative system for control of radionuclides in food to ensure food safety.
2-2. Various efforts including decontamination, fertilizer and feed control, monitoring and shipment
control have contributed to ensuring a safe food supply both domestically and internationally.
2-3. Results of monitoring conducted in Japan reveal that radionuclides exceeding Japanese maximum
levels have not been detected in regularly consumed food and agricultural exports.
2-4. An annual radiation dose from ingesting Japanese food is extremely low compared to natural
radiation exposure. The health risk is negligible.
2-5. The evaluation by international organizations and Japan’s disclosure of wide-ranging information on
radionuclide monitoring demonstrates that Japan is making credible efforts to be transparent.

2-1. Administrative Organizations in Charge of Food Safety Measures and Their Roles

Key Point


In Japan, under the Nuclear Emergency Response Headquarters, multiple national and local
governmental entities cooperate in setting standards, regulations, and guidelines for control of
radionuclides in food, as well as conducting monitoring and enforcement measures to ensure safety.

2-1-1. The nuclear accident caused by the Great East Japan Earthquake in March 2011 raised concerns about
radioactive contamination of farmland and the produce. Japanese government immediately established a system to
ensure food safety (Figure 3). In Japan, local “prefectural” governments are responsible for controlling the levels of
radionuclides in food under the direction of the Nuclear Emergency Response Headquarters (NERH, headed by the
Prime Minister). The NERH was established based on the Act on Special Measures Concerning Nuclear Emergency
Preparedness (ASMCNEP), and sets restrictions on food distribution and intake, as well as guidelines for monitoring
plans. Based on these restrictions and guidelines, prefectural governments are responsible for developing monitoring
plans and limiting food shipment and intake.

2-1-2. The activities of prefectural governments are supported by the Ministry of Agriculture, Forestry and Fisheries
(MAFF) and the Ministry of Health, Labour and Welfare (MHLW). The MAFF provides technical advice on
reducing the levels of radiation and monitoring, and regulates inputs used in the production of food and feed. The
MHLW sets the maximum levels of radionuclides in food and discloses the monitoring results provided by the
prefectural governments. In addition, the Food Safety Commission of Japan provides insights into the health impact
assessment of radionuclides and the Radiation Council of the Nuclear Regulatory Commission harmonizes the
technical standards for radiation protection. With this system in place, Japan has strengthened its measures to protect
the public against the threat of food contamination caused by the nuclear disaster.
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Figure 2 Administrative System for Control of Radionuclides in Food
Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”
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2-2. Food Safety Control in Production and Distribution of Food

Key Points


Food safety measures are taken both at the production and distribution stages.



At the production stage, wide-ranging efforts are made such as decontamination of farmland and
hydrosphere, and the management of fertilizer and feed.



As for distribution, Japanese maximum levels (JMLs) have been established for concentrations of
radionuclides in food, which are used as an index for taking measures, and food monitoring is
conducted.



The values of the JMLs are stricter than the Codex guideline levels (GLs).



If a value exceeding the JML is detected in a food sample, the food shall be disposed of and shipments
are suspended, with enforcement by the local authorities. The system is established so that food
products with radioactive concentrations exceeding the JMLs shall neither be distributed
domestically nor exported.

General Food Safety Measures
2-2-1. Food safety measures in Japan are roughly divided into measures at the production, such as decontamination
of farmland and hydrosphere, and measures at the distribution to prevent distribution of food with radioactive
concentrations exceeding the Japanese maximum levels (JMLs).

2-2-2. Based on the Food Sanitation Act, the JMLs have been set for radioactive concentrations in food items to
ensure food safety. Artificial radiation effects from ingesting food are mainly due to the concentrations of
radiocesium, and other radionuclides account for about 10% of the effects. Therefore, the JMLs are set by calculating
the contribution ratio (ratio to the total radiation dose) of radiocesium, and values are calculated based on more
conservative assumptions than those used in the Codex GLs. Even if as much as 50% of the food are contaminated
at the JMLs, the effective dose absorbed by the most vulnerable age group is expected to be below 1 mSv/year (the
intervention exemption level), including with respect to exposure to 90Sr, 106Ru, 238Pu, 239Pu, 240Pu and 241Pu (Table
1).
The allowable intake amounts of radionuclides vary according to sex and age. Therefore, regarding general
food products, the JML (100 Bq/kg) is set below the strictest (smallest) value (120 Bq/kg) for each age group. Since
milk and infant food are categories provided out of consideration for infant, the limits are set at levels that would
not affect infant even if all food were contaminated, 50 Bq/kg which is half of the limit for general food products
(100Bq/kg). It should be noted that in the Codex GLs the maximum level of radiocesium in food is 1,000 Bq/kg for
both infant food and other food categories. In addition, for food products consumed in small quantities that represent
a small percentage of the total diet, and hence a small addition to the total radiation dose (known as ‘minor food’ in
the EU), the Codex GLs may be increased by a factor of 10 (CXS 193-1995).
The Food Sanitation Act and standards for the JMLs, are shown in the appendix C at the end of this report.
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Table 1 Maximum Levels of Radiocesium in Food
Annual radiation dose limit1)
Assumed ratio of contaminated
food
Drinking water

Codex

Japan

EU (Euratom 2016/52)

US

1 mSv

1 mSv

1 mSv

5 mSv

10%2)

50%

10%

30%

10 Bq/kg

1,000 Bq/kg
(or liquid food)

Milk

50 Bq/kg

1,000 Bq/kg
(Daily product)

Maximum
levels of
radiocesium
in food

Infant food

1,000 Bq/kg3)

50 Bq/kg

400 Bq/kg

Other than the

1,000 Bq/kg3)

100 Bq/kg

1,250 Bq/kg

above food

1,200 Bq/kg
(All food)

(General food)
Food consumed in

Minor food

small quantities4)

12,500 Bq/kg

10,000 Bq/kg
Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”
Note: 1) The dose limit should be expressed as an effective dose of 1 mSv in a year (ICRP, 2007).
2) The ratio of the amount of the food stuffs per year from areas contaminated with radionuclides to the total amount produced
and imported annually in the region or country under consideration (CXS 193-1995).
3) The food under the Codex GLs should be considered as safe for human consumption (CXS 193-1995).
4) For food consumed in small quantities that represent a small percentage of total diet and hence a small addition to the total
radiation dose, the Codex guideline Levels may be increased by a factor of 10. (Called ‘minor food’ in EU) (CXS 193-1995).

Safety Measures at Production
2-2-3. Japan, soon after the FDNPS accident, introduced a risk-based food-monitoring scheme, started analysis of
contamination factors for food production, imposed planting restrictions on rice, decontamination of farmland and
fruit trees, imposed controls over feeds and agricultural inputs (Figure 3). When food products obtained through
these efforts are found to exceed the JMLs, distribution are suspended to control radionuclides at the production
stage.

Figure 3 Control of Radionuclides in Food Production
Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”
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2-2-4. For ligneous plant such as fruit trees and tea trees, with trunks and branches that are maintained for a long
period of time, there is a risk of direct contamination by radionuclide deposition, therefore, it is necessary to
physically remove the radionuclides adhering to plant surfaces. For this reason, to reduce the levels of radionuclides,
fruit trees were cleaned with a high-pressure washer and their surface bark was shaved (Figure 4). Tea trees were
pruned and trimmed to prevent radionuclide contamination of crops.

Figure 4 Measures to Reduce Radionuclides on the Surface of Fruit Trees
Source: MAFF (2016). “Regarding the measures taken at agriculture, forestry, and fisheries sites”

2-2-5. Plants absorb some radionuclides though their roots instead of essential trace elements. Therefore, they have
a possibility that crops become contaminated when the crops are cultivated on farmland that has been contaminated
with radionuclides. To prevent this, decontamination of farmland is required, and proper methods need to be selected
in consideration of the effects on agricultural products. In farmland contaminated after the accident, radionuclides
are present on and close to the soil surface. Therefore, on such farmland, various methods are being employed, such
as topsoil stripping (thinly stripping the top layer of soil off to remove the radioactive contamination that has
accumulated on the soil surface), deep tillage (plowing the soil as deep as 30 cm) or inversion tillage (replacing
topsoil with subsoil) (Figure 5).
Studies comparing air dose rates for farmland before and after decontamination found that the higher the air
dose rate before decontamination, the greater the rate of reduction of the air dose rate after decontamination. For
farmland where the ambient air dose rate before decontamination exceeds 3.8 µSv/h, the reduction rate from
decontamination is close to 80% (Table 2).

Figure 5 Decontamination of Farmland
Source: MAFF (2016). “Regarding the measures taken at agriculture, forestry, and fisheries sites”
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Table 2 Ambient Air Dose Rates of Farmland Before and After Decontamination
Air dose rate before decontamination
All data
More than 3.8
1µ Sv/h ~ 3.8
Less than 1 µSv/h
µSv/h
µSv/h
10,817
7,169
3,566
82
Number of data samples
Before
decontamination
0.59 0.76
1.26
0.64
1.47
4.63
(25-50-75%
Measured
value)
value
After
(µSv/h)
decontamination
0.40 0.50
0.72
0.44
0.84
0.92
(25-50-75%
value)
33.5
28.1
43.3
78.2
Average value
Reduction
25-50-75%
21.9 33.3
43.9
18.2
28.2
37.7
33.0
42.9
51.7
76.5
79.9
82.9
rate (%)
value
Source: Ministry of the Environment (MOE) (Dec. 2013). “Regarding the effects (air dose rates) after decontamination conducted by
the national and local governments”
Note: The target farmland includes fields, orchards and pastures. Most of the data are derived from fields (deep cultivation, topsoil
stripping), and most of the topsoil stripping are performed when the air dose rate exceeds 2 μSv / h.

2-2-6. Efforts are being made to reduce radionuclides not only in farmland but also in the hydrosphere (e.g.,
reservoirs and rivers). In some areas of Fukushima Prefecture, reservoir decontamination is being carried out to
prevent the inflow of radionuclides into farmland. Decontamination combines measures such as improvement of
water intake facilities (surface water intake, selective water intake), installation of silt fences and sand basins,
solidification, covering and removal of sediment, inflow prevention measures (covering open channels), and
monitoring.

2-2-7. To prevent the absorption of radionuclides through the roots of crops, in addition to decontamination, it is
necessary to take measures to prevent the contamination of farmland soil and to devise methods of cultivation that
prevent the absorption of radionuclides by crops. Accordingly, the MAFF has set a provisional regulation value (400
Bq/kg) for radiocesium of inputs such as fertilizers, soil improvement materials, and hilling soil, and local
governments conduct the monitoring of these radioactivity. As a result of this monitoring, the MAFF has issued a
notice to instruct farmers to refrain from using inputs that exceed the provisional regulation value, and thus prevent
the contamination of farmland soil by these materials. The provisional regulation value is set at a level where the
concentration of radiocesium in farmland soil remains below 100 Bq/kg even if fertilizers with a concentration
below the regulation value are continuously applied for approximately 40 years.
As an agricultural input, potassium possesses properties that are chemically similar to those of cesium, and
when added to the soil it also has the function of suppressing the absorption of cesium by crops. Paddy fields are
being fertilized with potassium to suppress the absorption of cesium by rice plants (Figure 6). Moreover, cesium
has a monovalent positive charge and can be easily adsorbed by clay minerals that have a negative charge on their
surface (particularly clays derived from mica minerals such as vermiculite and illite). Radiocesium is progressively
fixed more strongly by clay minerals in the soil over time, making it less likely to be absorbed by crops. For this
reason, soil improvement using clay minerals is also being carried out.
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Figure 6 Measures to Suppress the Absorption of Rice by Fertilizing Potash
Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”

2-2-8. To ensure the safety of food other than crops, provisional tolerance levels (PTLs) of feed for livestock and
cultured fish (Table 3) have been established to ensure that meat, milk, and cultured fish do not contain radionuclides
exceeding the JMLs under the Food Sanitation Act (meat/seafood 100 Bq/kg, milk 50 Bq/kg). In addition, livestock
farmers and aquaculture operators have been instructed to properly manage the feeding, such as providing only feed
with radiation dose levels below the PTLs. Moreover, to produce safe forage crops for livestock farming,
decontamination measures such as reverse tillage of pastures are promoted (Figure 7).

Table 3 Provisional Tolerance Levels of Radiocesium for Feed
Cattle

100 Bq/kg

Pig

80 Bq/kg

Poultry

160 Bq/kg

Horse

100 Bq/kg

Cultured fish

40 Bq/kg

Source: MAFF (2012). “Revision of Provisional Tolerance Values for Radioactive Cesium in Feed”
(https://www.maff.go.jp/j/syouan/soumu/saigai/shizai_3.html)
Notes: Roughage: based on 80% water content; for other feed: weight at the product fed to livestock and cultured fish.

Figure 7 Feeding Management Corresponding to the Provisional Tolerance levels
Source: MAFF (2016). “Regarding the measures taken at agriculture, forestry, and fisheries sites”

2-2-9. To ensure the production of livestock products which meet the JML, feeds with radiocesium concentrations
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above the PTLs（Table 3）cannot be fed. Therefore, for grassland above the PTLs, it is necessary to implement
measures to reduce the uptake of radiocesium. For pasture cultivation, as in the case of agricultural products,
decontamination by stripping of topsoil, inversion tillage of pasture (Figure 7), and deep tillage can be carried out.
In addition, potassium fertilization can be used to reduce radiocesium uptake by grass. After confirming the effects
of countermeasures, the pasture can be used to produce livestock feed.

2-2-10. To ensure the production of mushrooms which meet the JML, the index values used for mushroom
cultivation have been set for mushroom logs at 50 Bq/kg (dry weight), and for culture media and mushroom beds
at 200 Bq/kg (dry weight). In addition, efforts are being made to secure safe mushroom logs that are not radioactively
contaminated、i.e. support for the purchase of mushroom logs; matching the supply and demand of mushroom logs);
decontaminate mushroom logs; introduce makeshift greenhouses (Figure 8); and disseminate and provide guidance
regarding cultivation management to reduce radioactive contamination. Information is also being disseminated
through websites and pamphlets.

Figure 8 Measures to Ensure the Safety of Log-grown Mushroom
Source: MAFF (2016). “Regarding the measures taken at agriculture, forestry, and fisheries sites”
(http://www.maff.go.jp/j/kanbo/joho/saigai/s_chosa/pdf/taiou_160422.pdf)

Safety Measures at Distribution
2-2-11.

To ensure safety of the distributed food, prefectural governments monitor food products based on the

JMLs of radiocesium (134Cs+137Cs) set by the Food Sanitation Act. Food products exceeding the levels are recalled
and disposed of based on the Act. If the food exceeds the JMLs in a particular product from a specific area,
distribution of the product from that area is suspended, based on ASMCNEP. Through this system, food products
exceeding the levels are neither distributed nor exported (Figure 9).
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Figure 9 Control System of Radionuclides in Food
Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”

2-2-12.

To ensure that systematic monitoring is conducted, the Nuclear Emergency Response Headquarters

(NERH) set and annually amends the guidelines, which include the targeted items and time of sampling. Monitoring
is implemented by prefectural governments and is particularly focused on items in which higher levels of
radiocesium may be detected. Monitoring plans are set out quarterly and posted on the official websites. The
following descriptions (2-2-13~2-2-15) are based on the guidelines revised in 2020.

2-2-13.

The monitoring results obtained to date indicate that there is a substantial difference in the detection status

of radionuclides between those food item groups which is and is not cultivated/reared. So, the approach to select
the prefectural governments and the items subject to monitoring are divided into two groups. In the case of food
items for which cultivation/feeding control is feasible, except for log-grown mushrooms, the prefectural
governments instructed to continue/end monitoring on specific item are decided based on the monitoring results of
the previous three years. Regarding the food item group for which cultivation/rearing is not feasible, continued
monitoring is required and specified by items in consideration of the test results of the previous year.

2-2-14.

Monitoring is implemented on items for which information on the producer and processor is identified.

Items for which cultivation/rearing is not feasible include wild fishery products, wild mushrooms, wild plants, game
meat, and their dried products are selected for the monitoring. Items in which radioactive contamination exceeding
the JMLs is unlikely are excluded from the monitoring targets, and monitoring requirements are eased. For example,
monitoring was required for all beef being shipped by farmers in four prefectures (Fukushima, Iwate, Miyagi, and
Tochigi), but since 2020, the farmers who meet certain requirements are exempt from the monitoring. In recent
years, the main monitoring targets have shifted from items which is cultivated/reared to non-cultivated/reared ones,
such as game meat and wild plants. Processed products are monitored and managed as raw materials or products as
necessary. In addition, monitoring is required for items for which shipment restrictions have only recently been
lifted and items that are being shipped for the first time since the accident but have not yet been monitored. It is also
possible to set as a target item to be monitored according to their detection status.

2-2-15. Seasons and frequency of the monitoring are stipulated for each food product as such: Rice will be
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monitored before the start of shipment, based on the unit of each municipality. Vegetables and fruits will be
monitored from harvest to the distribution. As a general rule, cultivated plants and mushrooms should be monitored
before shipment, and wild ones should be monitored at the harvest stage. For milk and dairy products, samples
should be monitored at cooler stations or dairy factories upon collection and, in principle, regularly. For beef, each
local government conducts monitoring of one or more cows per dairy farmer every three months. Regular
monitoring surveys are being conducted on marine products, focused on those with radioactive contamination levels
that have exceeded 50 Bq/kg during the previous year and on major marine products in relevant prefectures.
Cultivated and wild items are distinguished. The municipalities where wild birds and animals are captured will be
targeted, and samples are collected and tested at the stage of their capture or at a slaughterhouse.

2-2-16. For the devices used for monitoring, NaI scintillation spectrometer detector or CsI scintillation spectrometer
detector is used when rapid measurement is required, and germanium semiconductor detector (Ge detector) is used
when high precision is required. Monitoring is performed according to the procedure shown in Figure 10. To ensure
the accuracy of the measurement results, public notices are issued to local governments and monitoring
organizations to inform them of the correct measurement methods (such as the correct methods for using analytical
instruments and handling samples).

Figure 10 Testing Flow
Source: MHLW (2020b). “Radioactive materials in food-current situation and protective measures“

2-2-17.

If a food sample exceeds the JMLs as a result of the monitoring, the prefectural governments take

necessary measures, such as disposal and recall of the food items in question, based on the Food Sanitation Act.
When the processed food exceeds the JMLs, the prefectural governments investigate the causes and adopt
countermeasures as necessary, such as strengthening monitoring in the production areas of the raw materials of such
food, in addition to taking measures in accordance with the Food Sanitation Act.
When areas producing items that exceed the JMLs expand, the relevant areas and items become subject to
restrictions. When significantly high concentration levels were detected in items, restrictions on consumption were
immediately established. The requirements for establishing items and areas of restriction are as follows: The unit of
20

restriction is prefecture-based. Prefectures can be divided into multiple areas provided that the prefectures and
municipalities can control by areas. The requirements for cancellation of restrictions are based on applications made
by the relevant prefectures. As a general rule, the results of radiocesium monitoring conducted at more than three
locations per municipality within the last month must all fall below the JMLs. Even if the requirements for the
shipment restriction of Japan are not met, the shipment may be restricted at the discretion of the prefectures.
In addition, it should be noted that the designation and cancellation of restricted areas and items by Japan are based
on Article 20 of ASMCNEP and NERH’s guideline. Details of ASMCNEP can be found in the appendix D at the
end of this document.

2-2-18.

Legislative measures have been taken to ensure the effectiveness of food safety measures. The provisions

of the Food Sanitation Law authorize prefectural governors to take administrative measures such as revoking
business licenses, suspending business, and disclosing names and other information of business operators who sell
food that exceed JMLs. There are also provisions for other penalties for failure to comply with guidelines, including
fines for violators and even the imprisonment. In addition, although there are no penalties in the Nuclear Disaster
Special Measures Law per se, sections of the law govern shipping and control the transport of all food (agricultural
products and others) produced in the relevant area. Thus, enactment of the law can be a restrictive and powerful
measure.

The Japanese Food Sanitation Law can be found at the following link:
https://elaws.e-gov.go.jp/document?lawid=322AC0000000233_20210601_430AC0000000046

2-3. Monitoring Results of Radionuclides and Status of Food Safety

Key Points


Monitoring of major food items for radiocesium indicated that the level of radioactivity detected was
below the Codex GLs.



Items in which radionuclides were detected above the JMLs were limited to those for which intake
is quite low, such as wild animals, wild plants, and wild mushrooms. In general, these items are not
widely distributed, and they are not a produce for export.



Fisheries products with radioactivity concentrations exceeding JMLs were limited to wild freshwater
fish, which are not a produce for export.



Fukushima prefecture has independently monitored all bags of rice. Since this initiative began, more
than 80,000,000 bags of brown rice have been monitored. No sample has exceeded the JMLs since
2015.



Although radiocesium is targeted as an indicator for radionuclide measurement, other radionuclides
such as 90Sr and 239+240Pu are monitored.



As a result, it is confirmed that the concentration of radionuclides in food is at a negligible level.
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Radiocesium Monitoring Results
2-3-1. Results of the FY 2019 monitoring, based on the guidelines described in the previous section, are shown in
Table 4. Test results are classified into major food items of agricultural, forestry and fishery products distributed in
the Japanese market. Tested samples also include items that are not intended for distribution. Results for the major
food items show that all are below the Codex guideline levels and thus safe for human consumption. More than
270,000 samples have been tested and no sample has exceeded the Codex GLs, which confirms food that are
expected to be distributed to the public can be declared safe. The number of beef samples monitored is high because
some local governments have been monitoring all cattle shipped. The number of beef samples monitored is expected
to decrease as the random monitoring was started in April 2020. Grain, as shown in Table 4, refers to cereals such
as rice and wheat. Apart from this test results, there is monitoring of all bags of rice grain in Fukushima Prefecture.
It is an original initiative of the Prefecture and described in 2-3-5.
Table 4 Monitoring Results on Radiocesium (134Cs+137Cs) in Major Food Items, 4.2019-3.2020
Samples exceeding
Food categories

Number of samples

Codex GLs

JMLs

Grain1)

1,321

0

0

Vegetables

5,611

0

0

Fruit

1,281

0

0

11,443

0

0

248,164

0

0

805

0

0

1,799

0

0

393

0

0

Cultivated mushrooms

3,205

0

0

Processed food (widely distributed)

3,606

0

0

277,628

0

0

Seafood
Beef
Livestock products (except beef and milk)
Milk and infant food
Tea, drinking water and beverages

Total

Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”
Note: Table created by MAFF based on the monthly data of "Levels of radioactive contaminants in food tested in respective prefectures"
by press release date. (MHLW https://www.mhlw.go.jp/english/topics/2011eq/index_food_radioactive.html)
1) Cereals such as rice and wheat.
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2-3-2.

Table 5 is an excerpt of the monitoring results of individual items with a large export value from

among the categories shown in Table 4. For these items, no sample exceeded the JMLs for more than 5 years.
From this result, it can be concluded that food items exported from Japan are unlikely to exceed the JMLs and
that there is no justification for the importing countries to maintain enhanced import controls.
Table 5 Changes in Number of Instances which exceeded the JMLs for Each Item with a Large Export
Value (FY 2011-FY 2019)
2020.
1-12
Export
Value1)

Item

24,141

FY2011

FY2012

FY2013

FY2014

FY2015

FY2016

FY2017

FY2018

FY2019

Sake

0

0

0

0

0

0

0

0

0

7,513

Processed

Soy sauce

0

0

0

0

0

0

0

0

0

4,531

food

Rice snack

0

0

0

0

0

0

0

0

0

Miso (Fermented soybean paste)

0

0

0

0

0

0

0

0

0

192

0

0

0

0

0

0

0

0

Rice

1

84

28

0

0

0

0

0

0

Apple

0

0

0

0

0

0

0

0

0

Grape

0

0

0

0

0

0

0

0

0

2,630

Strawberry

0

0

0

0

0

0

0

0

0

2,129

Chinese yam

0

0

0

0

0

0

0

0

0

2,062

Sweet potato

0

0

0

0

0

0

0

0

0

151

6

0

0

0

0

0

0

0

Milk and milk products

1

0

0

0

0

0

0

0

0

Chicken egg

0

0

0

0

0

0

0

0

0

Chicken

0

0

0

0

0

0

0

0

0

Pork

0

1

0

0

0

0

0

0

0

Scallop

0

0

0

0

0

0

0

0

0

Mackerel

0

0

0

0

0

0

0

0

0

Skipjack tuna, tuna

0

0

0

0

0

0

0

0

0

17,262

Amberjack

0

0

0

0

0

0

0

0

0

18,189

Sea cucumber

0

0

0

0

0

0

0

0

0

3,844
16,188

Green tea

5,311
10,702
Agricultural

4,118
products

28,874
22,213

Beef
Livestock /

4,587

milk

2,063

products

1,758
31,446
20,440
Fishery

20,390
products

Source: MHLW. “Monthly monitoring results”
Note: Some items include processed food in addition to fresh produce.
Number of instances exceeding the provisional standard value in FY 2011, and that exceeding the current standard value after
FY 2012.
1) Unit: 1 million yen.
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2-3-3.

Specific wild harvests, which tend to have higher concentrations of radionuclides, are local products

consumed in small quantities. All samples, including those from where the shipments are suspended, are below the
Codex GLs and thus considered as safe for human consumption (Table 6). The number of recall cases based on the
JMLs in marketed products are small. All are individually followed up and the shipments are suspended. Because
distribution is limited even in Japan, the chance of exporting wild harvested food is basically nonexistent.

Table 6 Monitoring Results on Radiocesium in Minor Items, 4.2019-3.2020
Recall cases

Number of
samples

Codex GLs1)

Remarks

JMLs

Wild freshwater fish and shellfish

1,948

0

0

Game meat

2,132

0

0

Wild plants and wild mushrooms

Processed food (local products)
Total

3,080

0

4

143

0

1

7,303

0

5

Koshiabura (3), dried wild
Koutake mushroom (1)
(110-260 Bq/kg)2)
[Shipments are suspended]
Dried Shiitake mushroom
powder (160 Bq/kg)
[Shipment is suspended]

Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”
Note: Table created by MAFF based on the monthly data of "Levels of radioactive contaminants in food tested in respective prefectures"
by press release date. (MHLW https://www.mhlw.go.jp/english/topics/2011eq/index_food_radioactive.html)
1) The Guideline Levels may be increased by a factor of 10 for food consumed in small quantities (minor items). (CXS 1931995)
2) Radionuclides are concentrated in dried products compared to fresh ones. Guideline levels apply to food after reconstitution
or as prepared for consumption.

24

Topics - Distribution and Consumption Status of Wild Harvests and Dried Products in Japan -

Wild harvests
Most of the livestock products consumed in Japan are derived from intensive rearing, and the consumption of wild
game meat accounts for only 0.020% (2018)1)2) of the total consumption of beef, pork and chicken. In addition, wild
plants are food that are rarely distributed to the public, but among them, the production of natural koshiabura
accounts for only 0.00010% (2019)3)4) of the total production of vegetables. Most of the fishery products distributed
in Japan are marine products, and while freshwater fishery products are items with extremely low distribution
volumes, the production of natural char and yamame trout, some of which are subject to suspended shipments,
accounts for only 0.098% of the total production volume of fishery products (2019)5). Wild mushrooms only account
for 0.034% (2019)4) of the total production volume of mushrooms.

Dried products
Because the drying process concentrates radionuclides, the concentration of radionuclides tends to be higher in
dried products compared to fresh ones. In addition, as for the raw materials for dried mushrooms (especially for log
shiitake mushrooms that had exceeded the Japanese Maximum Level, JML in the past), monitoring of the markets
and shipping restrictions are strictly enforced. Also, for dried persimmons and ampogaki (semi-dried permissions),
experimentally processed specimens are annually monitored in Fukushima prefecture to determine the municipality
where processing of the produce is allowed and whether to condition screening tests of the final products. No sample
of the fresh persimmons has exceeded the JML.

Source:
1.

MAFF. Shokuryo jukyu hyo (Food supply and demand table) (In Japanese)

2.

MAFF. Yasei choju shigen riyo jittai chosa (Wild bird and game resources usage survey) (In Japanese)

3.

MAFF. Sakumotsu tokei (Crops statistics) (In Japanese)

4.

MAFF. Tokuyo rinsanbutsu seisan tokei chosa (Statistical survey of special forest product production) (In
Japanese)

5.

MAFF. Gyogyo・yoshokugyo seisan tokei (Fisheries/aquaculture production statistics) (In Japanese)
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2-3-4.

A total of 159,419 fish samples have been monitored (as of 27 January 2021) since the FDNPS accident.

The results indicate a significant decreasing trend in the radiocesium excess ratio and, recently, very few samples
exceed

the

JML

(Figure

11,

Figure 12). Although there are still shipment restrictions for some fish species, as of 25 February 2020, shipment
restrictions were lifted for all marine fish species and, accordingly, they are traded on the market without any
restrictions in Japan (as of March 2021).
Restrictions on marine fish were lifted earlier than those on freshwater fish because of the dynamics of
cesium in marine fish and the abundance of stable potassium in marine water reduces the uptake by marine fish
(potassium ions ~ 380mg/L in seawater compared to 3mg/L in freshwater). Radiocesium is a chemical analog of
stable potassium, and both behave similarly in biological and ecological systems. Ecosystems in which potassium
concentrations are high (such as seawater) cause a dilution effect for radiocesium and the uptake of the latter by
biota is greatly reduced. Additionally, marine fish actively regulate the osmotic pressure of their body fluids by
discharging ions. Radiocesium taken into the body of marine fish is excreted with potassium ions as a part of this
osmoregulation process. Moreover, the biological half-time of radiocesium in fish is ~100 days, and as the
concentration of radiocesium in seawater decreases, the concentration of radiocesium in the body gradually
decreases as well (Figure 13).
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In the case of freshwater fish, items that exceed the JML are wild and monitored in the shipment restriction
area. The varieties of freshwater fish subject to the shipment restriction account for only 0.098% of the total harvests
of fish in Japan.

Figure 11 Monitoring Results on Radioactivity Level in Marine Fisheries Products
Source: Fisheries Agency, MAFF (2020a). “Results of the monitoring on radioactivity level in fisheries products”

Figure 12 Monitoring Results on Radioactivity Level in Freshwater Fisheries Products
Source: Fisheries Agency, MAFF (2020a). “Results of the monitoring on radioactivity level in fisheries products”
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Figure 13 Mechanism of Intake and Discharge of Radiocesium by Fish
Source: Fisheries Agency, MAFF. (2019) “Status of water environment around the TEPCO’s Fukushima Daiichi Nuclear Power
Station and the impact to the marine fish”
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2-3-5.

To confirm safety of rice, Fukushima Prefecture initiated a unique program for monitoring the

radioactivity in all bags of brown rice produced in the prefecture (around 30 kg per bag, including both rice for
market and for personal consumption). This is the first initiative of its kind in the world. Even though the number
of bags of rice monitored is enormous (about 10 million bags of rice were produced each year between 2012 and
2019), since 2015, no sample of rice from Fukushima Prefecture has exceeded the JML, 100 Bq/kg, set in the safer
side than the Codex GLs (Table 7). The results indicate functioning of the safety measures at production stage, such
as decontamination of farmland and proper fertilization, and also contributed to gaining the confidence that rice
produced in Fukushima Prefecture is safe.
Monitoring of rice bags consists firstly of screening, using a belt conveyor-type radiocesium detector
(Figure 14). All bags of rice that exceed the screening level of 50 Bq/kg are retested with the gamma ray
spectroscopy using Ge detector. Since 2017, if a bag of rice is found to be above the lower limit of measurement,
25 Bq/kg, it is retested with the Ge detector and its cultivation management status is confirmed to consider the
technical measures to be taken.
Table 7 Monitoring Results of Radiocesium (134Cs+137Cs) in Brown Rice by Fukushima Prefecture
Number of
samples1)
Exceeding
JML3)
Exceeding
ratio

2017

2018

2020 2)

2012

2013

2014

2015

2016

2019

10,346,169

11,006,552

11,014,971

10,498,720

10,266,012

9,976,698

9,251,056

9,492,236

305,104

71
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2

0

0

0

0

0

0

0.00069%

0.00025%

0.00002%

0%

0%

0%

0%

0%

0%

Source: Fukushima Association for Securing Safety of Agricultural Products, “Radioactive substance monitoring information”
Notes: 1)
2)

Sum of the results of screening and confirmation tests (including the results of additional testing of rice since 2017).
With the exception of rice produced in 12 municipalities (Tamura City, Minamisoma City, Hirono Town, Naraha Town,
Tomioka Town, Kawauchi Village, Okuma Town, Futaba Town, Namie Town, Katsurao Village, Iitate Village, and
Kawamata Town [the former Yamakiya Village]), since 2020 all bags’ monitoring has been shifted to the sampling tests.

3) The number of samples which exceeded the JML for radiocesium (100 Bq/kg).

Figure 14 Belt conveyor-type radiocesium detector
Source: Date city (2014), “dateshi ouentai datemahoroba tsushin”
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Radionuclides other than radiocesium

2-3-6.

In Japan, the maximum levels for the concentration of radionuclides in food is set in consideration among

those believed to have been released into the atmosphere due to the FDNPS accident and with longer half-lives,
namely 134Cs, 137Cs, 90Sr, 238Pu, 239Pu, 240Pu, 241Pu and 106Ru (Table 8). However, since radiocesium was the major
radionuclides and other ones take a long time for measurement, the ratio of each radionuclide with radiocesium is
calculated for each uptake route, and the JMLs for radiocesium is set so that the total does not exceed 1 mSv/year.
A calculation of the ratio is performed for each food category, such as cereals and dairy products, and the
characteristics of each food item with respect to the uptake of radionuclides are also taken into consideration. For
this reason, monitoring for the radioactivity conducted in Japan target radiocesium, and do not usually include tests
for strontium or plutonium. However, monitoring results are also being accumulated for strontium and plutonium
for scientific analysis.

Radionuclide

Table 8 Radionuclides Considered when Establishing JMLs
Estimation of emitted radioactivity
from the accident (Bq)

Half-life

134

Cs

1.80E+16

2.1 y

137

Cs

1.50E+16

30.0 y

Sr

1.40E+14

29.1 y

2.10E+09

368.2 d

90

106

Ru

238

Pu

1.90E+10

87.7 y

239

Pu

3.20E+09

24065 y

240

Pu

3.20E+09

6537 y

241

Pu

1.20E+12

14.4 y

Source: NERH “Report of Japanese Government to the IAEA Ministerial Conference on Nuclear Safety –The Accident at TEPCO’s
Fukushima Nuclear Power Stations- June 2011”

2-3-7. When data of radioactivity in food or edible products extracted from the environmental radiation database
(see the note) was chronologically analyzed, plutonium concentrations in food products after FDNPS accident were
found to be far lower than the Codex GL (≦1.0 Bq/kg) (Figure 15). Likewise, strontium concentrations in food
products after the FDNPS accident were also far lower than the Codex GL (≦100 Bq/kg) (Figure 16). Moreover,
when comparing 90Sr concentrations in food before and after the FDNPS accident, the 90Sr concentrations measured
after the accident (2011-2019) were lower than that before the accident. Therefore, it can be concluded that the risk
of contamination by 90Sr has not increased due to the accident.
Note: Results of a survey of radioactivity levels in the environment released by the Nuclear Regulation Authority, NRA
with the cooperation of related ministries, agencies, 47 prefectures and others.
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Figure 15 Changes of Radioactive Plutonium (239+240Pu) Concentrations in Food Products
Source: Nuclear Regulation Authority "Environmental Radiation Database" Ref. 2020-6-11
Note: Data from edible products from each category, are demonstrated.

Figure 16 Changes of Radioactive Strontium (90Sr) Concentrations in Food Products
Source: MAFF (2020b). “Changes of radioactive strontium (Sr-90) concentrations in food products”
Note: Data from edible products from each category, are demonstrated.
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2-3-8.

Although the risk from plutonium contamination has not increased, its concentrations have been measured

for scientific data collection and to be able to discuss the safety of Japanese food and confirm the current situation.
Samples of products on the market from all over Japan were measured for the concentration of radionuclides.
Products sampled included apples and tea, which have a large export value; pears, which are produced widely in
Japan; and milk and milk powder, which give impact to the infants. In addition, to evaluate the safety of Japanese
food produced nationwide, the production areas of each sample were selected not only from eastern Japan such as
Fukushima Prefecture, but also from western Japan including the Kinki and Kyushu regions. (Figure 17). Data
indicate that the levels of plutonium were below the detection limit in all 400 samples (Table 9). Although the release
of plutonium from FDNPS accident has been confirmed, it has so far been detected only in soil and litter samples
in a very small area close to FDNPS, and all the samples were below the detection limit. Therefore, the impact of
plutonium is negligible. Strontium concentrations in food products were found to be far lower than the Codex GL
(≦100 Bq/kg). Based on these results, food consumed within Japan, as well as those marketed for export from
Japan, are confirmed safe for humans.

Figure 17 Number of Samples by Origin Monitored for Plutonium (239+240Pu) and Strontium (90Sr)
Source: MAFF (2020c). Created based on “A Commissioned Project for Third-Party Evaluation of Japanese Food Safety as Part of
FY2018 Emergency Measures to Improve the Export Environment Evaluation Report- Main Text”
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Table 9 Measurement Results of Plutonium (239+240Pu)
Item

Number of

Number of

samples

detections1)

Apple

150

0

Pear

95

0

Tea

85

0

Milk

60

0

Milk powder

10

0

Source: MAFF (2020c). Created based on “A Commissioned Project for Third-Party Evaluation of Japanese Food Safety as Part of
FY2018 Emergency Measures to Improve the Export Environment Evaluation Report- Main Text”
Note: 1) The number of samples for which values greater than or equal to the lower limit of detection (0.00024 to 0.0015 Bq/kg) were
detected.

Table 10 Measurement Results of 90Sr
Number of

Number of

samples

detections1)

Apple

150

60

0.026 Bq/kg 0.013 Bq/kg 0.012 Bq/kg

Pear

95

31

0.035 Bq/kg 0.013 Bq/kg 0.012 Bq/kg

Tea

85

85

0.750 Bq/kg 0.166 Bq/kg 0.130 Bq/kg

Milk

60

41

0.067 Bq/kg 0.015 Bq/kg 0.012 Bq/kg

Milk powder

10

8

0.034 Bq/kg 0.019 Bq/kg 0.016 Bq/kg

Item

Maximum

Average2)

Median

Source: MAFF (2020d). Created based on “A Commissioned Project for Third-Party Evaluation of Japanese Food Safety as Part of
FY2018 Emergency Measures to Improve the Export Environment Evaluation Report - Main Text”
Note: 1) Number of samples for which values greater than or equal to the lower limit of detection (0.0077 to 0.011 Bq/kg) were detected.
2) The value of the lower limit of detection is used for samples below the detection limit when calculating averages.
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2-4. Comparison of Radiation Doses in Daily Life and Radiation Doses from Food

Key Points


Estimates of the annual effective dose from food intake in Japan indicate that the dose of radiocesium
is about 0.001 mSv (about 0.1 percent of the intervention exemption level of 1 mSv), which is far
lower than the dose from natural and artificial radiation or from exposure factors other than food
intake.



Considering the amount of Japan-sourced food products in the total intake, the effect is significantly
lower for consumers in foreign countries.

2-4-1. According to the biannual market basket surveys conducted in 15 regions of Japan, the effective dose from
radiocesium in food (0.0005～0.0010 mSv/year in 2019) is far below the intervention exemption level of 1 mSv/year
(Figure 18). Considering the amount of Japanese food products in the total intake, the effect is significantly lower
for consumers in foreign countries.

Figure 18 Total Diet Study: Estimation of Radiological Annual Intake from Food in Japan
Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”
Note: In the long term, the majority of radiation doses obtained through food intake, derived from the TEPCO’s FDNPS accident, is
attributed to radiocesium.

2-4-2. Environmental radiation originates from several naturally occurring and artificial sources. Radionuclides
occur naturally everywhere in the environment (e.g., uranium, thorium, and potassium). By far the largest proportion
of human exposure to radiation comes from natural sources – from external sources of radiation, including cosmic
and terrestrial radiation, and from inhalation or ingestion of naturally occurring radionuclides. The United Nations
Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) (2000) has estimated that the global average
annual human exposure from natural sources is 2.4 mSv/year (Table 12).
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Table 11. Global Average Exposure to Natural Radiation Sources
Annual effective dose (mSv)
Source of exposure
Average
Typical range
Cosmic radiation
Directly ionizing and photon component
0.28 (0.30) 1)
Neutron component
0.10 (0.08)
0.3~1.0 2)
Cosmogenic radionuclides
0.01 (0.01)
Total cosmic and cosmogenic
0.39
External terrestrial radiation
Outdoors
0.07 (0.07)
0.3~0.6 3)
Indoors
0.41 (0.39)
Total external terrestrial radiation
0.48
Inhalation exposure
Uranium and thorium series
0.006 (0.01)
Radon (222Rn)
1.15 (1.2)
0.2~10 4)
220
Thoron ( Rn)
0.10 (0.07)
Total inhalation exposure
1.26
Ingestion exposure
40
K
0.17 (0.17)
.2~0.8 5)
Uranium and thorium series
0.12 (0.06)
Total ingestion exposure
0.29
Total
2.4
1~10
Source: UNSCEAR (2000), “SOURCES AND EFFECTS OF IONIZING RADIATION”
Note: 1) Result of previous assessment noted in the UNSCEAR 1993 Report in parentheses
2) Range from sea level to high ground elevation
3) Depending on radionuclide composition of soil and building materials
4) Depending on indoor accumulation of radon gas
5) Depending on radionuclide composition of food and drinking water

2-4-3. Comparing the estimated annual effective dose of radiocesium derived from consuming Japanese food (based
on the Total Diet Study) with the dose from other pathways, the level from food ingestion is low compared to other
exposure factors, for example being equivalent to only about one two-hundredth of the dose received from
potassium-40 in food (Figure 19).

Figure 19 Comparison of Estimated Effective Doses of Annual Intake from Food with Doses from Other
Exposure Factors
Source: Created based on UNSCEAR “Answers to Frequently Asked Questions (FAQs)”, MAFF (2021). “Request and justification
for lifting the import measures on Japanese food regarding radionuclides”, ICRP (2007). “The 2007 Recommendations of
the International Commission on Radiological Protection”
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2-5. Information Transparency and International Evaluation

Key Points


Information on the FDNPS, environmental, and food monitoring data are published online so that
safety conditions can be publicly shared.



Japan's efforts have been reviewed by international organizations. The FAO/IAEA Joint Committee
has stated that appropriate measures to monitor and respond to radionuclide contamination in
Japan have been taken, and that food supply chain management is being effectively conducted by
the relevant authorities and that the public food supply is safe.

Information Disclosure
2-5-1. MAFF has been publishing food and environmental monitoring data, as well as relevant information and data
concerning FDNPS, through our English website. Specifically, Japan discloses information by posting presentation
materials from related ministries and agencies, providing links to websites containing related information, and
publishing reports from international organizations. The website page is found at the following link:
URL: https://www.maff.go.jp/e/policies/market/reference/reference.html

2-5-2. Relevant institutions in Japan are committed to disclosing monitoring results with the goal of promoting an
enhanced understanding of safety conditions. Monitoring results of radionuclides in food of local governments are
reported immediately to MHLW, and results are also available on various websites: For example, Fukushima
Prefecture not only publishes information on the websites shown below, but the data are also reported to the MHLW.
The results of voluntary monitoring by fisheries cooperatives in Fukushima Prefecture are published on the websites
of Fisheries Agency and Fukushima revitalization station.

Pertinent websites to obtain monitoring data include the following:
MHLW website - Levels of Radioactive Materials in Food Tested in Respective Prefectures
EN https://www.mhlw.go.jp/english/topics/2011eq/index_food_radioactive.html
JP https://www.mhlw.go.jp/stf/kinkyu/0000045250.html
Fukushima revitalization station (Fukushima Prefecture)
EN https://www.pref.fukushima.lg.jp/site/portal-english/en01-01.html
JP https://www.pref.fukushima.lg.jp/site/portal/
Fisheries Agency - Information on radioactive materials and fishery products
EN http://www.jfa.maff.go.jp/e/inspection/index.html
JP http://www.jfa.maff.go.jp/j/housyanou/kekka.html
The status of seawater radioactivity in the vicinity of FDNPS can be confirmed on the TEPCO’s website and
weekly reports are available at the Nuclear Regulation Authorities' website.
TEPCO https://www.tepco.co.jp/en/nu/fukushima-np/f1/smp/index-e.html
NRA
https://www.nsr.go.jp/english/f1issues/index.html
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International Evaluation
2-5-3. In April 2021, the IAEA issued the following evaluation based on the February 2021 report 'Events and
highlights on the progress related to recovery operations at Fukushima Daiichi Nuclear Power Station' provided by
Japan:
“it is noted that an assessed effective ingestion radiation dose for radiocaesium of less than 0.0010 mSv/year is
less than 0.1 % of the 1 mSv/year dose criterion for radionuclides in food specified in International Basic Safety
Standards1/. In addition, an ingestion dose of less than 0.0010 mSv/year is a small fraction of the doses that arise
from the ingestion of naturally occurring radionuclides in food.”, and “that the situation regarding the safety of the
food supply, fishery and agricultural production continues to remain stable. Food restrictions continue to be revised
and updated as necessary in line with food monitoring results. Approximately four thousand results are reported
each month for food samples collected over the reporting period and this attentiveness to monitoring levels of
radiocaesium in food products continues to indicate the vigilance of the authorities in Japan and their commitment
to protecting consumers and trade. Monitoring, appropriate regulatory action and public communication are helping
to maintain confidence in the safety of the food supply.” and
“based on the information that has been made available, the Joint FAO/IAEA Centre of Nuclear Techniques in
Food and Agriculture understands that measures to monitor and respond to issues regarding radionuclide
contamination of food are appropriate, that the food supply chain is controlled effectively by the relevant authorities
and that the public food supply is safe.”
1/ Radiation Protection and Safety of Radiation Sources: International Basic Safety Standards, IAEA Safety Standards
Series No. GSR Part 3, IAEA, Vienna (2014). See more particularly Requirement 51.

Source: https://www.iaea.org/sites/default/files/21/04/events-and-highlights-february-2021.pdf

2-5-4. The WHO is an organization responsible for assessing health risks posed by radiation in an emergency.
Therefore, after the accident at TEPCO's FDNPS, WHO conducted assessments of first year radiation doses for
people in Japan and throughout the world to identify areas and groups of people for which emergency measures
should be taken (Aug. 2013). The WHO assessed radiation doses via four pathways: (i) external exposure from the
ground surface, (ii) external exposure from radioactive plumes, (iii) internal exposure through inhalation, and (iv)
internal exposure through ingestion. Radiation doses due to external exposure via (i) and (ii) and internal exposure
via (iii) were estimated through model simulation based on radioactivity contamination density on the soil surface,
as of September 2011, while the doses due to internal exposure via (iv) were estimated based on the measured
activity concentrations in food and drinking water. The WHO made the following assessments:
• The radiation doses in the general population are below all thresholds of deterministic effects after prenatal
radiation exposure.
• Even in the area where the highest dose was estimated, no significant increase would be observed in risks of
childhood thyroid cancer and other types of cancer or leukemia and increased incidence of these diseases exceeding
natural variation is hardly expected.
• The risk of radiation-induced hereditary effects is further smaller than the additional lifetime risks of generating
cancer.
• The results suggest that increases in the incidence of diseases attributable to the additional radiation exposure
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from the FDNPS accident are likely to remain below detectable levels.
Source: https://www.who.int/publications/i/item/9789241505130

2-5-5. As mentioned above, Japan routinely discloses information on radiation in the interests of maintaining
transparency. International organizations perform thorough evaluations of countermeasures taken by Japan
including the results of contamination control and food supply chain management.

3. Monitoring Results of Radionuclides and Radiation Doses from Food in Foreign Countries
Chapter Summary
3-1. There were some cases in Japan where wild harvests exceeded the JML, but such products are
controlled so that such crops are neither distributed domestically nor exported. According to the
results of monitoring surveys in countries around the world, there have been cases where
radiocesium levels exceeded 100 Bq/kg in wild mushrooms, wild berries, and game meat. Detection
of high levels from wild crops often occurs in countries other than Japan. Additionally, in other
countries radiocesium levels exceeding 100Bq/kg were found not only in wild harvests but also in
processed food within public markets.
3-2. The estimated annual effective dose from food in Japan is 0.99 mSv, while the dose from
radiocesium is between 0.0005 and 0.0010 mSv. Exposure to radionuclides from the nuclear accident
accounts for only a negligible amount of Japan residents’ food-derived effective dose. For residents
of other countries, 0.0010 mSv/year is also a negligible amount compared to their annual effective
doses from food.
3-1. Monitoring Results of Radionuclides in Food

Key Points
・Since August 2013 there have been no cases reported that exceed the JML 100 Bq/kg through the monitoring
of food imported from Japan.
・Based on monitoring results of imported food to Japan, cases are regularly discovered of food items exceeding
the JML 100 Bq/kg, including from countries that continue import measures for Japan-sourced food. As
such, continuing enhanced import measures only on Japanese food products is not congruent with a sciencebased approach.
Monitoring Results of Radionuclides in Imported Food
3-1-1. Since the accident at FDNPS, some countries have performed monitoring of radionuclides in food imported
from Japan. In 2011, soon after the accident, one case regarding 134Cs + 137Cs and three cases regarding 131I were
detected as being in non-compliance with EU and Hong Kong reference levels, respectively. For more than seven
years, neither 131I nor 134Cs + 137Cs have been detected exceeding reference levels of each country and the JMLs in
food imported from Japan (Table 12).
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Table 12 Monitoring Results of Radionuclides in Japanese Food Products Performed by Importing
countries/regions
Country/
region

Reference
level

Monitoring
period

Number of
non-compliances
134
137

EU

Japanese
maximum
levels

Hong Kong

1), 2)

Codex
guideline
levels

Cs

131

Cs

2011-2018
1
(Ongoing) (June, 2011)

Mar. 2011 Dec. 2020
(Ongoing)

0*

I

0

3
(Mar., 2011)

Reference

Number of
test
samples

(Accessed June.2020)

European commission:
COMMISSION
unknown IMPLEMENTING
REGULATION (EU)
2019/1787

752,986

Description
*notes in Italic are written by MAFF
“Non-compliance has not been found at import
controls for more than seven years.” (A sample
which exceeded the Codex guideline level and the
provisional JML

1)

was only found in green tea in

134

137

June 2011 ( Cs: 485 Bq/kg + Cs: 553 Bq/kg);
Rapid Alert for Food and Feed (RASFF) )
"The 3 unsatisfactory samples that exceeded the
CFS:Daily situation update Codex guide line
131
level of I were announced on 23 March 2011."
of
food surveillance on food * A sample which exceeded the current JML 2) of
134
137
imported from Japan
Cs, Cs, was last found in dried mushroom
(167 Bq/kg) in August 2013.
「228個樣本被檢驗出含微量輻射，未超出我國

Taiwan

Taiwanese
maximum
levels

3)

Mar. 2011 Dec. 2020
(Ongoing)

0

0

163,374

Taiwan FDA:⽇本輸⼊⾷ 及⽇本標準。(228 sample was found to contain
品每⽇輻射檢測結果

low levels of radioactivity not exceeding the
maximum levels of both Taiwan and Japan.)

Canada

USA

Action levels
of Health
Canada

Apr.- Jun.
2011 &
Sep.- Oct.
2012

Derived
Intervention Mar. 2011 Mar. 2014
Levels of
FDA

Australia

Codex
guideline
levels

Mar. 2011 Jan. 2014

Singapore

No detection

Mar. 2011 Jul. 2014

0

0

4)

CFIA:Japan nuclear crisis:
information for Canadians “All imported food products tested were below
Health Canada action levels”
regarding imported and
domestic food

251

0

-

1,345

FDA:FDA Response to
the
Fukushima Dai-ichi
Nuclear
Power Facility Incident

0

0

>1,400

DAFF:Monitoring food
imported from Japan for
radionuclides

>18,000

AVA:Food from Japan is “Since January 2013, AVA has not detected any
Safe
radioactive contaminants in food from Japan”

0.14%

」

“Of the 1,345 samples, two were found to contain
detectable levels of Cesium, but the levels were well
below the established Derived Intervention Level
(DIL) and posed no public health concern.”
“Results from over 1400 tests under the IFIS
monitoring program
show that all samples of the targeted foods from
Japan have passed the radionuclide screening test.”

Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”
Note: The referenced Codex GLs are 1,000 Bq/kg for radiocesium (134Cs,137Cs) and 100 Bq/kg for radioactive iodine (131I).
1) Japanese provisional maximum levels for radiocesium (134Cs +137Cs) were 200 Bq/kg for drinking water and dairy products
and 500 Bq/kg for other food products by 31 March 2012.
2) Since 1 April 2012, Japan has adopted the current maximum levels of 10 Bq/kg for drinking water and tea and 50 Bq/kg for
infant food and dairy products and 100 Bq/kg for other food products.
3) Taiwanese maximum level for radiocesium was 370 Bq/kg by 31 March 2012. Taipei has adopted the same maximum levels
of the current JMLs since then.
4) To comply with the Taiwanese maximum levels, sampled products with any detectable level of radiocesium were either
surrendered for disposal, shipped back or suspended for sales.

3-1-2. Table 13 summarizes the monitoring results for foreign food imported into Japan. Although food exported
from Japan have not exceeded other countries’ guidelines and JMLs since 2013, there are cases of food exported to
Japan from overseas that exceed the JMLs. Because of the Chernobyl accident, levels of contamination exceeding
the JMLs tend to be detected in food that use raw materials sourced from affected countries, particularly mushrooms
and blueberries. If an exceeding JML sample from a foreign country is detected, the sample shall be shipped back
or disposed of. However, any import certificates are not required. In addition, some foreign countries, including
those that export food exceeding the JMLs, are still imposing conditions on food from Japan.
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Table 13 Monitoring Results of Radionuclides in Foreign Food Imported into Japan
Fiscal year
(Apr-Mar)

2020

Exporting
country

Item

Ingredients and the origin

Radiocesium
(Bq/kg)

Frozen mushroom： frozen golden chanterelle

Poland

Mushroom

-

130

Fresh mushroom: Boletus Edulis

Romania

Mushroom

-

158

Blueberry jam

France

Blueberry

-

120

Frozen mushroom： frozen golden chanterelle

France

Mushroom

-

110

Natural whipped honey nectaria with blueberries

Russia

-

140

Frozen food served after heating (those heated
immediately before freezing): frozen blueberry puree

Blueberry
Blueberry

France

-

110

Wild blueberry extra jam

France
France

Poland,
Ukraine

150

Blueberry jam

Blueberry
Blueberry

2019
2018

2017

2016

2015

2014

2013

2012

110

100% fruit organic spread-minna blue berry

France

Blueberry

Poland

140

Blueberry jam
Frozen food served without heating：
Fruit' Puree Blueberry

France

Blueberry
Blueberry

Poland
Serbia,
Ukraine

120

Blueberry juice concentrate

Italy

Blueberry

-

260

Blueberry extract

U.S.A.

blueberry

Finland

190

Bilberry powder

Finland

Bilberry

-

160

France

160

Berrypharma bilberry extract

Italy

Bilberry

Finland

340

Blueberry compote

Belgium

Blueberry

Ukraine

120

Blueberry jam

France

Blueberry

Poland

110

Frozen food served after heating (those heated
immediately before freezing): frozen blueberry puree

France

Blueberry

Ukraine

180

Lingonberry powder

Finland

Lingonberry

-

110

Bilberry powder

Finland

Blueberry

-

150

Frozen blueberry

Ukraine

Blueberry

140

Frozen mushroom：Mini girolles

France

Mushroom

Poland,
Bulgaria

Cranberry powder

Finland

Cranberry

Belarus,
Russia

790

Blueberry jam

Denmark

Blueberry

Lithuania

110

Dry wild blueberry

Germany

Blueberry

Lithuania

140

Lingonberry powder

Finland

Lingonberry

220

Red berry powder

Finland

Red berry

Finland,
Belarus,
Russia

Bilberry juice powder

Italy

Bilberry

Sweden

950

Frozen Bilberry
Frozen food served without heating：
Fruit' Puree Blueberry with sugar
Fresh mushroom： fresh golden chanterelle
(Cantharellus cibarius)

Sweden

Bilberry

-

130

France

Blueberry

Poland

150

Belarus

Mushroom

-

190

160

220

Frozen blueberry

France

Blueberry

Serbia

260

Blueberry jam

Sweden

Blueberry

Ukraine

140

Blueberry jam

France

Blueberry

Ukraine

180

Blueberry jam
Fresh mushroom： fresh chanterelles massues
(Gomphus clavatus)

France

Blueberry

Poland

150

France

Mushroom

-

220

Blueberry (dried)

Germany

Blueberry

Poland

40

1,800

Blueberry jam

Austrlia

Blueberry

Poland

140

Blueberry jam

Austrlia

Blueberry

Poland

180

Blueberry jam

Austrlia

Blueberry

220

Blueberry jam

England

Blueberry

Poland
Poland,
Ukraine

190

Source: MAFF (2021). “Request and justification for lifting the import measures on Japanese food regarding radionuclides”, MHLW.
“Recent Cases of Violation of the Food Sanitation Law that were Found on the Occasion of Import Notification (2012-2020,
Data edited by MAFF)”

Monitoring Results of Homegrown Items in Foreign countries
3-1-3. According to food monitoring surveys conducted in other countries, there are cases where

137

Cs

concentrations exceed 100 Bq/kg in wild harvests, such as wild mushrooms and game meat, that are not distributed
(Table 14). The monitoring results from Germany shown in Table 14 are from surveys conducted in the mountainous
parts of the south of Germany that were strongly affected by the Chernobyl accident, and although they include
cases where

137

Cs exceeds 1,000 Bq/kg, no mention is made of the impact of the FDNPS accident. Moreover,

regarding the monitoring results from the United States and Canada, it can be seen that the ratio of
overwhelmingly smaller than that of the survey year. In the FDNPS accident,

137

Cs and

134

134

Cs is

Cs were released at a

ratio close to 1:1. Accordingly, if this contamination originated from the FDNPS accident, a certain amount of 134Cs
should also have been detected at a ratio varying according to the survey year. If, on the other hand, this radionuclide
originated from the Chernobyl accident or from atmospheric nuclear weapons testing conducted by various
countries around the world, then 134Cs with a half-life of two years would be hardly detected. For this reason, it can
be concluded that these are cases monitored after the FDNPS nuclear accident, but the reason why the radiation
dose exceeds 100 Bq/kg is due to the influence of the Chernobyl accident (1986) and/or nuclear weapons testing,
and not from the FDNPS accident.

3-1-4. In Japan, there are cases where contamination in food harvested from the wild is detected at levels exceeding
the JMLs (~100 Bq/kg), but such products are controlled so that they are not distributed and are not exported. In
addition, as can be seen from the monitoring results of other countries, cases of contamination exceeding 100 Bq/kg
are detected in wild harvests overseas, and cases where contamination exceeding 100 Bq/kg is detected in wild
harvests are not limited to Japan.
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Table 14 Radioactivity of Wild Harvests in Foreign Countries
Country

Germany

Ave.
(Bq/kg)

Max.
(Bq/kg)

Number
of
detection
regions*

1,500

-

-

40

440

2,400

-

-

48

Fresh

608

7,400

-

-

95

2017 Deer

Fresh

<15.2

119

-

-

56

2017 Boar

Fresh

<59.4

1,170

-

-

235

2018 Boar

Fresh

<145

1,250

-

-

248

Fresh

<18.9

196

-

-

25

Fresh

<12.38

209

-

-

17

Dry

595.3
± 20.7

-

1.8±4.7

-

-

-

1.3±1.9

-

-

-

-

-

-

137

134

Cs

Cs

Dry
/Fresh
weight

Ave.
(Bq/kg)

Max.
(Bq/kg)

2017 Mushroom

Fresh

338

2018 Mushroom

Fresh

2019 Mushroom

Survey
year

2018

2017

Item

Forest and
wild berries
Fruit
products

Data
source

1)

2)

United States

2011
Mushroom
~2012

Canada

2011
Mushroom
~2012

Dry

157.0
± 4.6

Mushroom
(Stipes)

Dry

400
± 72

3)

China

2012

4)

*The number of the regions where samples which exceeded 100 Bq/kg were detected.
-: No data
1) Bundesamt für Strahlenschutz (BfS) (2020). "Radioaktive Kontamination von Speisepilzen (Stand: 2020, Messwerte 2017 bis 2019)"
2) Bundesamt für Strahlenschutz (BfS) (2018). "Umweltradioaktivität und Strahlenbelastung Jahresbericht 2018"
3) Matthew J. T., Leah D. M., Kimberly S. K. & Jeremias W. P. (2014). "Cesium radioisotope content of wild edible fungi, mineral
soil, and surface litter in western North America after the Fukushima nuclear accident"
4) Jerzy F., Michał S., Ji Z., Tamara Z., Hong-Gao L., & Karolina K. (2018). "Artificial 137Cs and natural 40K in mushrooms from
the subalpine region of the Minya Konka summit and Yunnan Province in China"
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3-2. Radiation Dose from Food in Japan and Foreign Countries

Key Points
・Since a majority of estimated effective doses are derived from natural radiation sources, total diet studies in
other countries show that differences in dietary habits have a significant effect on dosing levels.
・The 2019 half-yearly estimate of annual effective dose from food intake in Japan indicates the dose of
radiocesium is about 0.001 mSv. It is negligible in comparison to natural radiation doses in any countries.

3-2-1. Table 15 compares the estimated annual natural radiation dose from food in the world's major food exporting
countries (for the Netherlands, the dose shown is artificial radiation only). The natural radiation dose ranged from
0.3 to 2.55 mSv and that of Japan is 0.99 mSv. Although this is a higher dose than in other countries, it is due
primarily to a high intake of naturally occurring 210Po from fish consumption. This radionuclide is concentrated in
fishery products. Since many Japanese people consume considerable amounts of seafood, they consume more 210Po
from food than people in other countries. Of the estimated annual dose from food (0.99 mSv), the intake from 210Pb
and

210

Po accounts for a large proportion (0.80 mSv). Since fishery products contain large amounts of naturally

occurring 210Po, according to the French estimates, doses could reach 2.55 mSv in cases where fish intake is high.
The dose of radiocesium in Japan was at most 0.0010 mSv in 2019. The difference in eating habits and the natural
radiation has far greater impact than the radiocesium in food. The health risk of eating food originated in Japan is
both negligible to the people in Japan and abroad.
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Table 15 Annual Radiation Dose from Food
Natural radiation
Country

World

Annual
radiation
dose
0.29 mSv

Artificial radiation

Descriptions

Annual
radiation dose

Descriptions

0.17 mSv is due to 40K
and 0.12 mSv to the
long-lived radionuclides
in U and Th series

-

-

Reference sources

UNSCEAR 2008 Report. "SOURCES
AND EFFECTS OF IONIZING
RADIATION"
✝Nuclear

Japan

Germany

0.99
mSv✝

0.215 mSv

0.55 mSv
France

2.55 mSv

Internal dose of 210Pb,
from
food

210Po, 3H, 14C, 40K

Drinking water, total
diet, effective dose
(includes 40K activity in
humans), over 17 years
old
The average effective
dose of natural
radionuclides absorbed
by an adult due to
eating food and
smoking
In case of eating large
quantities of fish and
seafood

Italy

0.3 mSv

Ingestion (main
contributions from
natural sources)

Belgium

0.3 mSv

Internal exposure
through ingestion of
natural radionuclides

Netherlands

United
States

Canada

-

-

0.0005
0.0010
mSv✝✝

～

internal dose
of Cs from
food

-

-

-

-

-

-

-

-

-

-

<0.1 mSv

internal dose
of 90Sr, 134Cs
and 137Cs from
food

Safety Research
Association. "Environmental
Radiation in Daily Life (2011) "
✝✝
Ministry of Health, Labour and
Walfare. "Estimations of effective
dose from radioactive materials in
foods (2019)"
BfS. (n.d.). "Radiation exposure from
natural radionuclides in food"

Institut de radioprotection et de sûreté
(IRSN). (2018). "Report on
Environmental radioactivity in
France, from 2015 to 2017"

Agency for Environmental Protection
and Technical Services (APAT).
(2003). "Environmental Data
Yearbook SUMMARY Edition 2003"
Federal agency for nuclear control.
(2020). "Radiological Monitoring in
Belgium Summary report 2019"
National Institute for Public Health
and the Environment (RIVM).
(2019). "Environmental radioactivity
in the Netherlands Results in 2016"

0.3 mSv

Internal dose of
radioactive 40K, 226Ra,
and other isotopes from
food and water

-

-

United States Nuclear Regulatory
Commission. (n.d.). "Doses in Our
Daily Lives"

0.3 mSv

Internal dose from food,
water, and air

-

-

Canadian Nuclear Safety
Commission. (n.d.). "Radiation
doses"

Note: 1) Numerical indication of radiation dose follows each source.
2) ‘- ’ means that there is no data.
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4. Conclusions
1.

Since the accident at FDNPS Japan has taken measures to prevent radioactive contamination and has
accumulated data for scientific evaluation. In this report we have reinforced the safety of consuming Japanese
food through exploring domestic decontamination and distribution regulation initiatives, food and
environmental monitoring efforts, and comparing monitoring results between Japan and other countries.

2.

Japan has taken significant corrective measures, such as decontaminating farmland, improving reservoir
facilities, and managing livestock feeds. In addition, Japan has collected a vast amount of monitoring data,
showing that no radionuclides exceeding the Codex GLs have been detected in staple food, except immediately
after the March 2011 accident. Even in the monitoring data of individual items with large export volumes, no
radiocesium exceeding the JMLs have been confirmed, except for several years after the accident. In most cases
the samples that exceeded the JML in Japan were wild harvests with rare consumption. Also, if for some reason
a sample exceeds the JMLs, the product shall be collected and properly disposed of. Products that exceed the
JMLs shall be imposed shipping or intake restrictions for each production area and distribution prohibited.
Through such efforts, only food safe for consumption is distributed in Japan and exported overseas. In response
to these actions, in 2019 a joint IAEA/FAO Division found that, “the measures to monitor and respond to issues
regarding radionuclide contamination of food are appropriate, and the food supply chain is controlled
effectively through the relevant authorities.”

3.

Japan has stricter standards than the Codex GLs and ones applied in other countries. In some cases, wild
harvests that exceed the standard values have been detected, but such items are controlled so that they are not
distributed domestically nor exported. In foreign countries’ import monitoring of food products exported from
Japan, samples exceeding the JMLs have not been reported for more than seven years. In addition, samples
exceeding 100Bq/kg have been detected in wild harvests in other countries, demonstrating that wild harvested
food samples exceeding 100Bq/kg is not limited to Japan. In other countries, cases have also been confirmed
that processed food in circulation have exceeded 100Bq/kg. In other words, enhanced import measures only
for Japanese food products does not follow a science-based approach. Additionally, annual radiation doses from
radiocesium in Japanese food products is around 0.0010 mSv, which demonstrates the safety of food from
Japan.

4.

As outlined in this report, following the March 2011 nuclear accident, Japan has taken thorough measures to
counter any risk of consuming contaminated food produced in Japan. All results conclude that Japanese food
products are effectively managed to ensure their safety for internal consumption and for export. Japan's efforts
in this regard have also been recognized by the joint IAEA/FAO Division, thus proving that remaining holdout
countries can be confident to resume importing wholesome and safe food from Japan.
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Appendix A Background on lifting of import measures
Some of the countries that have lifted import measures on Japanese food have published statements about the
reason for lifting the measures as follows:
Canada
Canada lifted import measures in 2011 and is one of the countries which lifted the measures at the earliest stage.
According to the official website of the Government of Canada, the Canadian Food Inspection Agency has
implemented enhanced import controls in Canada since the Great East Japan Earthquake. During this import
controls, the Canadian Food Inspection Agency tested more than 200 samples of Japanese food and found no sample
above Health Canada's actionable levels for radioactivity. As a result, Canada lifted import measures.

New Zealand
New Zealand lifted import measures in 2012 and is a country that lifted import measures at a relatively early stage.
According to the New Zealand Ministry of Health website, The Ministry for Primary Industries oversaw food
imports from the day of the accident to July 2012 and imposed strict border controls. Monitoring tests, soon after
the start of the measures, were conducted offshore before the ship entered New Zealand's port. Subsequently,
infrequent monitoring was conducted on the coast. There were no noticeable measurements and this monitoring
ended. The Ministry for Primary Industries was also convinced that Japan had conducted strict monitoring and
management of Japanese food products. And in July 2012, New Zealand lifted import measures.

India
India had taken measures to strengthen inspections of Japanese food on the Indian side, but it was lifted in 2016.
According to INDIA TODAY (2016), Food Safety and Standards Authority of Union Health Ministry has declared
the lifting of import measures. CEO Agarwal said "All the food products from Japan were under strict surveillance
for the past five years for any radioactive contamination. However, no food product was found to be contaminated
with any radionuclides. So, we decided to stop the monitoring because it is not required anymore". He also said that
the monitoring of Japanese food unnecessarily delayed the import process from Japan.
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Appendix B Radionuclides released due to the FDNPS nuclear accident
The number of radionuclides emitted by the Fukushima Daiichi Nuclear Power Plant (1F) accident is fewer than
the number emitted from the Chernobyl accident. In 1F case, less volatile radionuclides remained in the primary
containment vessel (PCV), therefore they were minimally released into the environment.

Table B Comparison of Fukushima Daiichi and Chernobyl Accidents Regarding Radionuclides Released by the
16

【Unit:10 Bq】

Nuclear Accident

Fukushima
Emitted

Physical half lives

radionuclides

Fukushima ①

Chernobyl ②

/Chernobyl
①／②

Total Emission
1)

(iodine equivalent)

ー

77

520

1/7

2)

131

Iodine

8 days

16

180

1/11

134

Cesium

2 years

1.8

4.4

1/2

137

Cesium

30 years

1.5

8.5

1/6

Strontium

29 years

0.014

0.8

1/57

24,000 years

0.0000003

0.003

1/10,000

ー

1/5,500

1/650

ー

ー

1/107

1/11

ー

90

239

90

Plutonium

Strontium ／

Total Emission
90

Strontium ／

Cesium-137
Source: Cabinet Office, Consumer Affairs Agency, Reconstruction Agency, Ministry of Foreign Affairs, Ministry of Education, Culture,
Sports, Science and Technology, Ministry of Health, Labour and Welfare, Ministry of Agriculture, Forestry and Fisheries,
Ministry of Economy, Trade and Industry, Ministry of the Environment, Secretariat of the Nuclear Regulation Authority
“Basic information on radiation risk.”
Note: 1) Only 131I and 137Cs were considered. (For example, 180 plus 8.5 times 40 (conversion factor) equals to 520 in 1016Bq)
2) The then Nuclear and Industrial Safety Agency reported the figure of 480 quadrillion becquerels in February 2012. However,
events which might not happen in the real world were assumed to estimate the figure, and the above figure is listed instead in
this document.
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Appendix C The Legal Basis of JMLs
JMLs are based on the Food Sanitation Act. Their contents are stipulated in the Ministerial Ordinance on
Specifications and Standards for Food, Food Additives, and the Ministerial Ordinance on Milk and Milk Products
Concerning Compositional Standards, etc. The following is an excerpt of related articles.
Food Sanitation Act
(Act No. 233 of December 24, 1947)
Article 13 (1) From the viewpoint of public health, the Minister of Health, Labor and Welfare may establish the
criteria for the methods of producing, processing, using, cooking, or preserving food or additives to be served for
the purpose of marketing or may establish standards for the ingredients of food or additives to be served for the
purpose of marketing, by hearing the opinions of the Pharmaceutical Affairs and Food Sanitation Council.
(2) When the criteria or standards have been established pursuant to the provisions of the preceding paragraph, food
or additives shall not be produced, processed, used, cooked, or preserved using methods that do not conform to such
criteria; food or additives that do not conform to such criteria shall not be sold or imported; and food or additives
that do not conform to such standards shall not be produced, imported, processed, used, cooked, preserved, or sold.
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Ministerial Ordinance on Specifications and Standards for Food, Additives, etc.
(Notice of the Ministry of Health and Welfare No. 370 of December 28, 1959)
A. General Food Ingredient Standards
12. Cesium (among radionuclides, referring to

134

Cs and

137

Cs) must not be contained in food in excess of the

concentration specified in Column 2 of the same table, depending on the classification of food listed in Column 1
of the following table.
Column 1

Column 2

Mineral waters (referring to soft drinks made only from water)

10 Bq/kg

Soft drinks containing tea as a raw material

10 Bq/kg

Tea served for drinking

10 Bq/kg

Food sold for the purpose of eating and drinking by babies (Milk
specified in Article 2, Paragraph 1 of the Ministerial Ordinance
on Milk and Milk Products Concerning Compositional Standards,
and so on. (Ministry of Health and Welfare Ordinance No. 52,
1951), dairy products specified in Paragraph 12 of the same

50 Bq/kg

Article, and food made from these things as the main ingredients
(hereinafter referred to as “milk, and so on.”) Excluding those
sold for the purpose of serving food or drink for babies.)
Food other than the above (excluding milk, and so on.)

100 Bq/kg

Remarks: Regarding the measurement of the concentrations specified in the second column: tea used for drinking
must be in the state of being used for drinking; edible vegetable oils and fats, edible safflower oil, edible
cottonseed oil, edible rice bran oil, and edible rapeseed oil as specified in the Japanese Agricultural Standards
must be in the state of oils or fats; and dried mushrooms, dried vegetables, dried seaweed, dried seafood, etc...
must be in the state of preparation for eating or drinking.

Ministerial Ordinance on Milk and Milk Products Concerning Compositional Standards, etc.
(Ordinance of the Ministry of Health and Welfare No. 52 of December 27, 1951)
In Article 2, Paragraph 1 of this Ministerial Ordinance, “milk” means raw milk, cow’s milk, special milk, raw goat’s
milk, pasteurized goat’s milk, raw sheep’s milk, composition modified milk, low fat milk, skimmed milk, and
processed milk.
In Paragraph 11 of the same article, “processed milk” means milk obtained by processing raw milk, cow’s milk or
special milk, or food manufactured using these milks as raw materials (excluding composition modified milk, low
fat milk, skimmed milk, fermented milk and fermented milk drink).
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Appendix D

Designating and Cancelling Items Such as Shipping Restrictions and Applicable Areas

Shipment restrictions to which they apply may be designated and cancelled based on ASMCNEP. The following
is an excerpt from the relevant text.
Act on Special Measures Concerning Nuclear Emergency Preparedness (ASMCNEP)
(Act No. 156 of December 17, 1999)
Article 20 (1) The director-general of the nuclear emergency response headquarters may coordinate the exercise
of his/her authority by officials to whom such authority has been delegated pursuant to the provisions of the
preceding Article in the emergency response measures implementation area covered by said nuclear emergency
response headquarters.
(2) When the director-general of the nuclear emergency response headquarters finds it especially necessary for
implementing emergency response measures accurately and promptly in the emergency response measures
implementation area covered by said nuclear emergency response headquarters, he/she may, pursuant to the
provisions of Article 64, paragraph 3 of the Reactor Regulation Act, instruct the competent minister to give the
necessary orders.
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