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3. BEOIR
3-1. The Background of Fukushima Nuclear Disaster

Fukushima Daiichi Nuclear Power or (f & &5 — i 7 /1% #5737 Fukushima Daiichi Genshiryoku

Hatsudensho) was one of the 15 largest nuclear power stations in the world. This power plant is located on

3.5 km” site in Okuma and Futaba towns of Fukushima Prefecture, Japan. The plant first authorized in 1971,
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and includes six boiling water reactors (BWR) which generates 4.7 GWe electrical power, Fukushima was
the first nuclear plant run in alignment with general electric Boise and Tokyo Electric Power Company

(TEPCO).

Fukushima Daiichi Nuclear Power Plant has been hit by an enormous Tsunami over 13 m in height and an
earthquake with 9.0 magnitude named Tohoku-Chihou-Taiheiyou-Oki Earthquake ' on March 11, 2011.
Tsunami killed over 20,500 people and resulted in the evacuation of over 320,000 people from the devastated

areas. It also damaged around 29,000 fish boats and 319 fishing ports in Japan’.

Release of radioactive substances into the air, water, and soil raised lot concerns about internal radiation
exposure and the long-term risk hazardous in nearby residents. However, radiation exposure has not been
measured”.

Central Research Institute of Electric Power Industry estimated the amount of radioactive materials set free
into ocean based on monitoring data of radioactive density of materials include in the seawater nearby
north/south water discharge channels of the power station. The evaluation was done by utilizing a program

which calculates the diffusion of radioactive materials into the ocean”.

Therefore, contamination of seawater due to release of radioactive materials, became a major concern for
the fisheries cooperatives and seafood consumers all over Japan and even so among international seafood

traders who used to import seafood from Japan in some extend.

Whereas TEPCO has built a wastewater treatment facility to treat the contaminated water and prevent the
long term damages of Radioactive substances while consuming seafood. The company used both US
proprietary adsorption and French conventional technologies in capacity of 1200 m3/day treatment plant.
And a Japanese Technology as a supplementary plant to remove caesium which made by TOSHIBA and

SHAW was installed and commissioned in August 2011.

L “The Estimated Amount of Radioactive Materials Released into the Air and the Ocean caused by Fukushima
Daiichi Nuclear Power Station Accident Due to the Thoku-Chiou-Taiheiyou-Oki Earthquake (Social Media) May 24
2012. p 1. “http//www.tepco.co.jp/en/press/corp-con/release/2012/1204659 1870.html”)

2 Nobuyuki Yagi, “The state of fishing industry in Fukushima after the nuclear power-plant accident’, 2014. pp 2
pl.

3 Jun Shigemura, Takeshi Tanigawa and others “Internal Radiation Exposure after the Fukushima Nuclear Power Plant Disaster”
August 15 2012-Vol 308, No. 7. P 669. “http://jama.jamanetwork.com/article.aspx?articleid=1346169"

4 TEPCO “The Estimated Amount of Radioactive Materials Released into the Air and the Ocean caused by
Fukushima Daiichi Nuclear Power Station Accident Due to the Thoku-Chiou-Taiheiyou-Oki Earthquake’ (Social
Media) May 24 2012. pp 9. “http://www.tepco.co.jp/en/press/corp-com/release/2012/1204659_1870.html”
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By mid-March 2012, over 250,000 m3 of water had been treated. This, at about 400 m3/d, is then recycled
for further cooling in the three reactors, following which it is treated again. A steady increase in volume of
the stored water (about 400 m3/d net) is due to groundwater finding its way into parts of the plant and

needed removal and treatment’.

During the operation all fishing activities were paused, while in June 2012, fisheries cooperative resumed
fishing activities for few species in very small scale compare to far back large scale in amount and varieties

before the accident.

After all contaminated water treatment and Japan’s successes in cleaning up the Fukushima accident, still
the outreach of fisheries proportion for fishing is very little and is because the full impact of the Fukushima
nuclear accident on marine life and ocean ecosystem, and on the commercial seafood industries is unfolding
and troubling especially for the big companies even from United States which imports over 80 percent of its

seafood with an large proportion from across the pacific ocean’.

Many of the people working toward the decommissioning of the crippled Fukushima No. 1 nuclear plant say
they want people to know about their harsh working conditions, insufficient pay and worries of radiation

7
exposure .

Currently some 6,000 people a day are engaged in the decommissioning work at the plant — a process
expected to take 30 to 40 years to complete. In accordance to TEPCO report, Fuel removal from Unit 4 Spent
Fuel Pool was completed on December 22, 2014,

5 J.M., and Hibbs M. "Fukushima Accident." Web log post. World Nuclear Association. December 2014. P 27. Web.
<http://www.world-nuclear.org/info/Safety-and-Security/Safety-of-Plants/Fukushima-Accident/>.

6 McKinzie, Matthew. "Fukushima Radiation Risks from Eating Fish." Web log post. Natural Resources Defense
Council. NRDC.org, 24 Sept. 2013. Web.

<http://switchboard.nrdc.org/blogs/mmckinzie/fukushima radiation risks from.html>.

7 KYODO. "Fukushima Forgotten: No. 1 Plant Workers Feel Voters Don’t Realize Their Ordeal." The Japan Times.
The Japan Times L'TD, 10 Dec. 2014. Web. 10 Dec. 2014.
<http!//www.japantimes.co.jp/news/2014/12/10/national/fukushima-forgotten-1-plant-workers-feel-voters-dont-realiz
e-ordeal/#.VKsNpHv3Rup>.

8 TEPCO. "Decommissioning Plan of Fukushima Daiichi Nuclear Power: Fuel Removal from Unit 4." Web log post.
Tokyo Electric Power Company. 22 Dec. 2014. Web. <http://www.tepco.co.jp/en/decommision/index-e.html>.
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* After November 15, the new fuel assemblies are
transferred to the Unit 6 spent fuel pool.

Number of
Aesombles /1533
Figure 1. Breakdown of transferred assemblies by kindSpent fuel1331assemblies/1331, assemblies.

Unirradiated (New) fuel202 assemblies/ 202 assemblies, Number of times of cask transportation:71 times’

3-2. Fisheries in Fukushima

Before the tsunami triggered by the Great East Japan Earth on 15 March 2011, 10% of Japan’s marine
products were produced by Fukushima. This amount does not cover the whole country consumption. About
half of the marine products consumed in japan are imported from overseas. It means that a slight increase or
decrease in domestic production volumes will not impact on the short term domestic supply or demand
condition. Before the disaster, the socioeconomic status of the people in Fukushima was better. The fishery
industry in Fukushima was more successful in terms of sales and existence of young successors to continue
fishing activities because they got the reasonable prices for their fish from the brokers. Restaurant and retail
shops purchased fish from trusted brokers and also the consumers favored such establishment and did their
shopping and had meals there. It said that the connection between the local fishers and consumers had a

relatively strength in the Fukushima region.

On 11 March 2011, a major earthquake caused a 15-metre tsunami to strike the Fukushima Daiichi nuclear

power plant operated by TEPCO on Japan's Tohoku coast. Significant damage has been caused by the large

9 TEPCO. "Decommissioning Plan of Fukushima Daiichi Nuclear Power: Fuel Removal from Unit 4." Web log
post. Tokyo Electric Power Company. 22 Dec. 2014. Web. <http://www.tepco.co.jp/en/decommision/index-e.html>.



scale release of radioactive substances from the Nuclear Power Plant disabling the power supply and heat
sinks, thereby triggering a nuclear accident. On 15 March 2011, the Fukushima Prefectural Federation of
Fisheries Cooperative Association (FCA) voluntarily stopped fishing operation in the waters inside of
Fukushima Prefecture. The Government did not revoke fishing licenses in Fukushima, but the Fukushima
FCA suspended all commercial fishing activities in Fukushima waters. The Government issued instructions
prohibiting the sale of marine products caught in the waters of Fukushima Prefecture due to food safety
requirements. In June 2012, FCA decided to resume the fishing activities for three species: two octopus
species and one shellfish species. But these species were actually sold with a label indication Fukushima as
their point of origin. Under the limited operations, the number of species was further expanded. Other seven
species were added in August 2012, another three species in November 2012. An additional 18 species were
extended to the list over the course of 2013. Up to present, the total number of 31 species has been subjected

to limit under the fishery operation.

Before the disaster, peak landing production levels are recorded from summer to autumn month and the
lowest landing production level around the Spring. This coincided with the seasonal migration pattern of
major fish species. Four ports had no landing for several months following the disaster of March 2011. But

even before March 2011, the season had been characterized by low landing volumes.

TEPCO gave the fishers in Fukushima a certain level of compensation after the nuclear accident. But there
are many complaints from the fishers. Before the accident, the fishers went for fishing every day. The
demand for the Fukushima fish and the job opportunity for the local people are high. After accident,
prohibiting the sale of marine products caught in the waters of Fukushima Prefecture due to food safety
requirements and less frequency of fishing (once a week) makes the local people to move from Fukushima.
Restaurants reduced the number of staff. Processing and distribution companies are considering leaving
Fukushima as they cannot get adequate compensation. As a consequence, it has affected the socioeconomic
status of the people in Fukushima region. Many newspapers and social media reported that the effect of
radioactive substances. These become less the consumers’ willingness for marine products from
tsunami-affected region. The consumers do concerns the possible contamination of marine products from

radioactive substances.

Current practice of fishing is harvesting of a wide variety of different species and different sizes without
being fully aware of consumer preferences. The consequences of this practice lead to increase the number of
unsold fish in the market or other sites of consumption and sometimes to discard. The way to solve such

problem is to develop the value-added product processing keeping the product for a long term period.
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Domestic fish distribution in Japan is composed of multiple layers. Wholesale market at the landing site
includes middlemen and distributors and that at the consumption site includes wholesalers and brokers.
Retailors are then added to the value chain. It is a long value chain and hard to communicate the information.
To reduce the waste of fish and shorten the distribution channel, one possible measure is to establish an
e-commerce system. The aim of this e-commerce system is to reduce the waste of fish and not to disturb the
existing distribution channel. According to this system, specific market demand is first received and
production activities are take place. This new just-in-time method contributes to conserve the marine
resources, increase the consumer confidence, and will support the rehabilitation of fisheries in Fukushima

region.
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Before information After Information
Variables Coefficient t—Statistic Prob. Coefficient t—Statistic Prob.

All Questionee

Constant —-23.75%x -2.78 0.0056 -20.23% -2.57 0.0105

o 1 (Fukushima) 256.53%* 4243 0 272.28%% 48.86 0

o 2 (Morocco) 232.94%% 22.24 0 235.23%* 24 .37 0

a 3 (Sample Inspection) 52.38%x% 6.55 0 44 87%* 6.09 0

o 4 (Whole Inspection) 84.35%x 10.55 0 68.20%x 9.25 0
R-squared:0.39, D.W. stat:1.12 R-squared:0.35, D.W. stat:1.19

Group A

Constant -28.52% -2.34 0.02 -26.29% -2.28 0.023

o 1 (Fukushima) 255.70%* 29.62 0 272.23%% 33.44 0

a2 (Morocco) 236.17** 15.79 0 235.20%* 16.68 0

a 3 (Sample Inspection) 53.63%* 4.70 0 56.31%x 523 0

o 4 (Whole Inspection) 82.23%x 7.20 0 82.99%x 7.71 0
R-squared:0.37, D.W. stat:1.14 R-squared:0.39, D.W. stat:1.23

Group B

Constant -18.67 -1.56 0.119 -13.76 -1.30 0.1959

o 1 (Fukushima) 257.42%% 30.48 0 272.34%% 36.27 0

a2 (Morocco) 229.5%x 15.69 0 235.26%* 18.09 0

a 3 (Sample Inspection) 51.04%x% 457 0 32.66%x 3.29 0.0011

o 4 (Whole Inspection) 86.63%x 7.75 0 52.42%x 5.28 0
R-squared:0.41, D.W. stat:1.11 R-squared:0.32, D.W. stat:1.12

* 5% significant level, ** 1% significant level
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-0.021
N/A

N/A
N/A
N/A
N/A
N/A

Q541

Q5.4.2

Q543

Q544

51
512
f54-7
R5-1-1
R5-1-2
fi5-1-3
R5-1-4
R35-1-5
f5-2-1
Rf5-2-2
f5-2-3
Ri5-2-4
R5-2-5
Rf5-3-1
f55-3-2
Rf5-3-3
f515-3-4
Rf5-3-5
f5-4-1
Ri5-4-2
f5-4-3
Ri5-4-4
RH5-4-5

-0.226

-0.685

-0.047
N/A

-0.513
-0.035
N/A

-0.107
N/A

N/A

1ok 4. K TR OFERERZE, 758, BEw5H
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FIEKSD FL2FRKS FLIEXMSD FAFRSD FBSERSD FLOEKD
ZHERE 0.689 0.657 0.554 0.534 0.519 0.460
HFEHE 0.146 0.133 0.094 0.088 0.082 0.065
FESTER 0.146 0.278 0.372 0.460 0.542 0.607
FTIERSD F8EMS FITKSD FI0EMD FUERD F12FEHRD
ZERE 0.446 0.418 0.401 0.385 0.358 0.342
HFEHE 0.061 0.054 0.049 0.046 0.039 0.036
FREBESE 0.668 0.722 0.771 0.817 0.856 0.892
FISEHS Fl4ERSD FTISERS FI6ERSD FITERS FISERS
BEERE 0.302 0.279 0.260 0.230 0.213 0.094
FER 0.028 0.024 0.021 0.016 0.014 0.003
RETEE 0.920 0.944 0.965 0.981 0.995 0.998
FTI9OFERS H20EMS FE221ERS F22FMH F23EMH F224EFHS
ZHERE 0.067 0.043 0.040 0.000 0.000 0.000
HFEHE 0.001 0.001 0.001 0.000 0.000 0.000
FHESTER 0.999 1.000 1.000 1.000 1.000 1.000

i 5. TR 1G

(55 4 =Ry LRI A W)
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F1XMS F2EXMS FIXTHH

IN3—2(A/B)  0.095 -0.207 -0.412
Eil -0.228 -0.156 -0.049
2 0.007 0.000 -0.246

fH4-7 -0.004 -0.095 0.002
RH5-1-1 0.114 -0.068 0.006
RH5-1-2 0.043 0.048 -0.123
RH5-1-3 0.054 -0.138 -0.404
R5-1-4 -0.384 0.271 0.551
R5-1-5 0.173 -0.112 -0.030
RH5-2-1 0.499 -0.233 0.400
RH5-2-2 -0.113 -0.112 -0.001
R5-2-3 -0.118 -0.083 -0.103
RH5-2-4 -0.270 0.429 -0.276
RH5-2-5 -0.034 -0.010 -0.057
R35-3-1 0.015 -0.441 0.131
RH5-3-2 0.028 0.201 0.019
R45-3-3 0.017 0.149 -0.070
R55-3-4 -0.074 0.084 -0.078
RH5-3-5 0.000 0.000 0.000
RH5-4-1 0.361 0.299 0.021
RH5-4-2 0.119 0.132 -0.039
RH5-4-3 -0.492 -0.428 0.052
RH5-4-4 0.004 0.005 -0.026
R55-4-5 0.000 0.000 0.000
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