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"“New Group Syndrome” in the Handling
of the Fukushima Nuclear Power Plant
Accident: Crises in Crisis Communication

Kazuyuki Sasaki

At times of emergency, political and administrative leaders are forced to
make decisions with insufficient resources and under great political and social
pressure. They often lack information, time, and administrative resources
(human resources, facilities, and funds) to take initial countermeasures.
Sometimes these leaders have little experience in handling disasters and no
expertise with the technical and engineering challenges they face.

People expect their leaders to be “omnipotent” in these situations; however,
the reality is that they are not able to control or solve emergencies alone. They
need support and advice from their peers and subordinate officials as a top-
down leadership style does not function in such contexts.

However, important information and data may be screened, filtered, and
abandoned intentionally or unintentionally in bottom-up administrative
procedures. Coordination and demarcation of roles and responsibilities among
the respective organizations become crucial. As Boin et al. (2005) state, “crisis
decision making takes place in some type of small-group setting in which
political and bureaucratic leaders interact and reach some sort of collective
decision - whether by unanimity or majority rule.” (P.45)

In this paper, the author looks at the case of the 2011 Fukushima Nuclear

Power Plant accident, focusing on the first few days after the disaster. The
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paper observes the interactions among the members of the small top decision-
making group and makes a descriptive analysis of the members’ behavioral

patterns at times of unexpected and emergency circumstances.

Behavioral Patterns of Small Decision-Making Groups

In the academic field of organizational theory, it has been argued that a
small group and its members tend to show particular behavioral patterns when
the group tries to make important decisions under political or social pressure.
Sometimes a vocal member takes control, silences other members, and
dominates the discussion. In other cases, an extreme opinion corrupts a rational
discussion. Such group dynamics are called “risky shift” (Kuwata 2010).

One of the most famous studies of the behavioral tendencies of small
groups is that of Irving L. Janis called “groupthink syndrome.” Janis conducted
a survey of policy fiascos by the US government or the US President and his
protégés. In each case, a small group for top decision-making was formed of
executive members, including special advisors to the President, high-level
department officials, and military leaders. From his research, Janis concluded
that groupthink has three types of symptoms: (1) overestimation of the group -
its power and morality, (2) closed-mindedness, and (3) pressures toward
uniformity. The members lose rationality and become reluctant to consider
risks and tend to reach “optimistic” conclusions (Janis 1982 and 't Hart 1990).

Also, Boin et al. (2005) point out that if small crisis teams are close-knit,
they may fall prey to “bunker syndrome” where the members tend to “stick
together in relative isolation from their regular organizational and external
constituencies, and for the group as a whole to reify its own view of the crisis
even though more and more actors in the outside world are shifting

perspectives and priorities.” (P.47)
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In real situations, these small decision-making groups do not always consist
of close peers, assistants, and officials. Sometimes the members will meet each
other for the first time at the initial meeting of the emergency management
group. They do not recognize each other nor know each other’s personal
character or career background. Boin et al. (2005) note the challenges and
problems of such groups, referring to them collectively as “new group
syndrome.” Particularly at the crucial moment of decision-making, members
become reluctant to say their opinions or observations since they are not sure
about their role, responsibility, or authority in the group. They try to shift the
blame by following and supporting the decisions made by influential figures
(Boin et al. 2005, Hood 2010).

To analyze the decision-making process and small group dynamics in the
management of the nuclear power plant accident in Fukushima, the author
conducted interviews of top decision-makers, central and local government
officials, and citizens who were forced to evacuate the area’ Also, various
books written by persons involved in the incident and by journalists as well as
official documents published by the respective government ministries and
agencies were consulted to gain a full picture of the group dynamics.

The author posits that the small group for critical decision-making was
formed during the period of crisis management and that the group showed

signs of “new group syndrome.” The core and influential members of the group

D The author had the opportunity to interview top decision-makers and local government
officials by joining the working group for the investigation conducted by the Nippon Saiken
Initiative (Rebuild Japan Initiative Foundation; founder and chairman of the foundation: Dr.
Yoichi Funabashi; http://rebuildjpn.org/en/). Also, research funds from Grants-in-Aid for
Scientific Research (Ref. no. 22330049, Team leader: Prof. Hiroo Ichikawa, PhD) covered
the travel expenses related to the interviews.
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also demonstrated symptoms of “bunker syndrome.” The following sections
will illustrate the circumstances of the multiple disasters and will describe two

specific cases where small group dynamics influenced decision-making.

Occurrence of Multiple Emergencies and the Government’s Response

At 14:46 on March 11, 2011, Japan experienced the biggest earthquake in
its recorded history, and the coastal zone of the northern mainland (around 500
km, or 310 miles) experienced catastrophic tsunami damage. A total of 15,885
people were killed, and 2,623 remain missing as of April 2014 (National Police
Agency 2014) ? Financial damage to the capital stock is estimated to be over 15
trillion Japanese yen (Cabinet Office 2012a) ® The Fukushima Dai-ichi (No. 1)
Nuclear Power Station (hereafter, “F1") was crippled by the tsunami, and
radioactive substances were released throughout the region.

One of the unique characteristics of the situation was that multiple
disasters occurred one after the other over a short period of time. The
earthquake caused the tsunami, and the tsunami paralyzed the logistics and
power supply networks and destroyed the nuclear power plant. At F1, four
nuclear reactors lost electricity and so reactor cooling systems could not be
powered. The backup diesel generators located underground were also
seriously damaged due to seawater exposure. Eventually, three of the reactors
could no longer be controlled, and this resulted in core meltdowns. To make
matters even worse, oxygen generated by a chemical reaction in the plants

caused explosions inside the reactor buildings. Due to these accidents,

2 Drowning was indicated as the cause of death in 90.6 percent of deaths (Fire and Disaster
Management Agency 2013).
3) Excluding the financial impact of the nuclear accident.
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radioactive substances were released into the environment. The government
issued a mandatory evacuation order to the 113,000 citizens living in the area
municipalities, and the people were forced to abandon their houses, farmland,
and livestock (Cabinet Office 2012b). In March 2012, one year after the incident,
the government started to rezone the mandatory evacuation area, but it is
estimated that 54,000 citizens will not be able to return to their hometowns for
more than six years due to the high level of radiation (Asahi Shimbun 2013).

Prime Minister Naoto Kan (hereafter, “PM") and other ministers were
attending a meeting of the Committee on Audit of the House of Councillors at
14:46 on March 11 when the earthquake struck. To respond to these national-
level emergencies, the government summoned the Cabinet Emergency
Management Team (hereafter, “CEMT") to the Emergency Management
Center (hereafter, “‘EMC") immediately after the incident occurred (Inves-
tigation Committee on the Accident at the Fukushima Nuclear Power Station of
Tokyo Electric Power Company 2012). The EMC was located in the basement
of the Prime Minister’s Office, and the CEMT team members (ministers and
directors from the ministries concerned, which are under the list of CEMT
management manual.) immediately gathered there. All ministers other than the
PM and CEMT members were sent back to their ministries to collect
information on the damage caused by the earthquake. By 15:14, the first
meeting of CEMT was held, and the PM decided to establish an Extreme
Disaster Management Headquarters® (hereafter, EDMH). The EDMH is an

Y This was the first time for an EDMH to be established since the enactment of the Disaster
Countermeasures Basic Act. The EDMH's functions are overseen by the Cabinet Office. At
the time of small to medium size contingencies, a Major Disaster Countermeasures
Headquarters is established, and the minister in charge of the relevant policies is
designated the director-general (Kan 2012).
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organization which delegates extra authorities to the PM, allowing him or her to
issue direct orders not only to government ministers but also to prefectural
governors and municipal mayors. It was also decided to hold the first meeting of
the EDMH immediately, and all the Cabinet ministers and respective directors
from the ministries were summoned to the EMC. At 15:37, the first EDMH
meeting was held, and the various ministers each gave a report on the situation
in the disaster area. Due to the damage to communications infrastructure and
the vast devastation in the coastal zones, information from the affected area was
limited at the initial stage.S)

Also, the complexity of the administrative structure hindered disaster
management. Japan's nuclear emergency management structure was convo-
luted even before the accident due to the administrative reform in 2001. One of
the unique characteristics of Japan's disaster countermeasures structure is that
the roles and responsibilities of the ministries are complex and fuzzy. In
principle, when a natural or human-caused disaster occurs, the Director-
General for Disaster Management from the Cabinet Office is designated the
coordinator of countermeasures programs. However, the actual roles and
responsibilities for disaster response measures are assigned to the ministry
which has relevant policy programs and experts. In the case of nuclear
accidents, the Nuclear and Industrial Safety Agency (hereafter, “NISA"®) was
designated as the agency in charge of disaster management while the Nuclear
Safety Commission (hereafter, “NSC") was in charge of “planning, deliberation

and making decisions on regulations and policies related to nuclear safety as

5 Even at 22:00 on March 11, more than six hours after the earthquake, the official number of
casualties reported to the EMC was 88 people (Fukuyama 2012).

6) NISA was restructured into the Nuclear Regulation Authority (http://www.nsr.gojp/) as
an affiliated agency under the Ministry of the Environment after the Fukushima incident.
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Figure 1. Inter-organizational Structure on March 15
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Nuclear Power Station of Tokyo Electric Power Company 2012.

well as prevention of radiation hazards, based on expert knowledge on nuclear
technologies and radiological protection” (NSC 2010). An affiliated committee
under the Cabinet Office,” the NSC was expected to give advice in the case of

emergency.

Figure 1 shows the correlative relationship among the different organs at
the most serious stage of the nuclear crisis management. “The ad-hoc group of

decision makers” and “the Director-General of Government-TEPCO integrated

” The NSC was restructured and made part of the Nuclear Regulation Authority in 2012.
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Disaster Management headquarters had no legal grand for making decision and
orders to “official” governmental organization and the electric power supply

companies, but they played major roles for the incident.

Nuclear Accident and Disruptions in Administrative Coordination

During this first meeting of the EDMH, the group realized that F1 had been
crippled by the tsunami and the situation was serious. According to Tokyo
Electric Power Company (hereafter, “TEPCO"), the FI reactor's SCRAM
system was activated right after the earthquake, stopping the chain reaction.
Although all the operating reactors had been shut down, its cooling system
needed to be in operation since the uranium fuel was high in temperature. The
first tsunami hit F1 around 15: 27, and the second tsunami hit around 15:35.
Although they were aware of the great risk of Tsunami to the population on the
coastal zone at this stage, the serious damage to the nuclear plant was a big
surprise and threat. The highest wave which struck the area is approximated at
11.5 to 15.5 m® As mentioned above, the tsunami incapacitated the entire
electricity supply system at the site, and the system for cooling the reactors was
completely paralyzed.

At 15: 42, the Fukushima Nuclear Power Station reported the incident to
NISA via the TEPCO Head Office in Tokyo. NISA was the organization in
charge of managing nuclear emergencies, and in charge of implementing the
Act on Special Measures Concerning Nuclear Emergency Preparedness. NISA

immediately reported the incident to the EDMH, the Ministry of Economy,

8 Photographs of the tsunami-hit facilities are provide by TEPCO at
http://photo.tepco.co.jp/date/2011/201105-j/110519-01j.html and
http://photo.tepco.co.jp/index-j.html.
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Trade and Industry (hereafter, “METI"), and relevant organizations.” The PM
decided to establish the Nuclear Power Plant Accident Countermeasures Unit
separately from the EDMH due to its nature of the political and social
sensitiveness, but they struggled to get information on the situation at F1.

At the same time, METI, the parent organ of NISA, launched the
Emergency Response Center (hereafter “ERC”) at their offices and also
attempted to operate the Off-site Emergency Center (hereafter “OEC”) near
F1. OECs had been set up nationwide near nuclear power stations and
designated as the frontline accident management office of the central
government in the event of a nuclear crisis. It was also planned that the OEC
would coordinate the efforts of the central government, prefectural govern-
ments, municipalities, electric power suppliers, and other relevant institutions
for accident management. The PM had the authority to delegate legal and

administrative authorities to the OEC Director'”

to handle an emergency in a
timely manner.

Located 5 km (3.1 miles) away from the power station, the OEC near F1
was expected to start operation immediately after the earthquake, but it had
been rendered inoperable by the earthquake. NISA and METI had not
anticipated that an earthquake might cripple both a nuclear power plant and an
OEC, but in fact the OEC for F1 had suffered a blackout and loss of
communications infrastructure. Most officials from the prefectural government

and neighboring towns and villages could not reach the OEC due to the

disruption of the transportation network caused by the earthquake and

9 Mr. Fukuyama, Deputy Chief Cabinet Secretary at the time, said that he had little

understanding of the damage to the nuclear power plant system at the initial stage and had
not realized the seriousness of a blackout for a reactor cooling system (Fukuyama 2012).
10) 15 o full time position and he or she is usually an expert of nuclear science.
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tsunami. The national nuclear disaster management plan had thus collapsed and
lost its functionality, even before the PM and other executive members
recognized the seriousness of the incident.

The central government suffered from a lack of information and human
resources for handling the initial stage of emergency management. They had to
manage the rescuing of disaster victims, the provision of shelter and food to
citizens, and also the control of the nuclear power plant disaster. They were not

able to gain a full picture of the national crisis for the first few days.

Formation of a Small Group for Executive Decision-Making

While the situation at F1 deteriorated, the government was also responding
to the damage from the earthquake and tsunami at the same time. In the
Tohoku region, there was a massive blackout, and other critical infrastructure,
such as water, gas, and telephone, were also severely damaged from the coast to
inland areas. Even in the greater Tokyo metropolitan area, the transportation
network was disrupted. All train and subway services stopped immediately
after the earthquake struck, and 5.15 million people were trapped in the city
area, unable to return home that night (Tokyo Metropolitan Government 2011).

The EMC in the basement of the Prime Minister's Office was filled with
government officials at that time. The EMC was as big as a football field and
was divided into two rooms: one room was used for executive meetings while
the other room was dedicated to secretariat functions and logistics. This space
is kept in reserve pending only for the emergency management operation. To
collect information and send rescue teams to the coastal area devastated by the
tsunami, more than two to three hundred officials had been struggling to gain a
picture of the damage amid the “communications blackout.” At the initial stage

of the disaster, the PM, legislators, and EMC members were focusing on the

10 ANF 2 AW%E No. 15 (20194F)



issue of the earthquake and tsunami, so space for nuclear accident management
was limited at the EMC.

Under the legal framework in effect at the time of the nuclear accident, the
electric power supplier was designated as the first responder and as the main
body for accident management. Under the organizational framework of the
Japanese government, NISA and its parental organ METI were to be the
leading organizations in charge of the incident with assistance from the Cabinet
Office and other ministries. They were expected to collect data and information
on the accident in a timely fashion and coordinate the response measures in the
case that evacuation or other major response were required. The NSC was
expected to provide technical advice in timely manner to electric power
suppliers and NISA for accident management.

NISA and METTI facilities were damaged by the earthquake and tsunami,
which made hard for these two organizations to mobilize and operate the
emergency plan. Also, the accident grew beyond their predictions and
administrative capacity. Meanwhile, the nuclear accident aggravated the
political and social situation (Investigation Committee on the Accident at the
Fukushima Nuclear Power Station of Tokyo Electric Power Company 2011).

In response to the lack of information from TEPCO and the nonfunctional
state of NISA and METI, the PM and other political leaders decided to take
control of the management of the accident. As mentioned above, due to concern
regarding the political and social impact of a “nuclear” accident and the limits of
space, the core members of the Cabinet decided to form a small unit that would
manage the disaster.

The initial core members of the group were (1) PM Naoto Kan, (2) METI
Minister Banri Kaieda, (3) Chief Cabinet Secretary Yukio Edano, (4) Deputy

Chief Cabinet Secretary Tetsuro Fukuyama, (5) Special Advisor to the Prime
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Minister Goshi Hosono, (6) NISA Director-General Nobuaki Terasaka (a high-
ranking METI bureaucrat who had been transferred to NISA) 'Y and (7) NSC
Chairperson Haruki Madarame (former Professor at the University of Tokyo).
Later, Ichiro Takekuro, a former TEPCO Executive Vice President in charge of
nuclear operations who went by the honorary title of “fellow” which is
conferred upon distinguished engineers, joined the group as a core member.
Also, a few high-ranking bureaucrats joined the discussion from time to time.
Thus, the “small unofficial group” of top decision-makers had been formed, and
they took measures to respond to the continuous series of unexpected events at
the nuclear power plant (Investigation Committee on the Accident at the
Fukushima Nuclear Power Station of Tokyo Electric Power Company 2012 and
Nippon Saiken Initiative [Rebuild Japan Initiative Foundation] 2012).
Although the PM and other political leaders had close relationships, they
had almost no personal acquaintance with nuclear experts. In contrast, the
nuclear experts had little experience of working with political leaders in
emergency situations. This combination (or diversity) of members in the
decision-making body created circumstances that gave the politicians the tacit
go-ahead to take the initiative although they did not necessarily have
therequired knowledge in the area of nuclear accident management. At this
point, the group had fallen into “new group syndrome.” In the next section, two
particular examples of small group dynamics will show the process and results

of the syndrome.’?

1D Ag described below, the PM became skeptical about the expertise and abilities of Mr.
Terasaka, and replaced him with the NISA deputy director-general. The deputy director-
general was later replaced by a nuclear engineering expert.
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Case 1: Miscommunication and Distrust among the Members in the

Decision-Making Group

“New group syndrome” in the group first appeared between the PM and
NISA Director-General Terasaka. Around 17:00 on March 11, two hours after
the earthquake, the PM called the NISA Director-General to the reception room
on the fifth floor of the Prime Minister's Office which was next to the PM’s
personal office. The PM asked Mr. Terasaka to explain in detail the situation at
F1. Mr. Terasaka, however, was unable to answer questions to the PM’s
satisfaction, and the PM became skeptical about the ability of Mr. Terasaka as
NISA Director-General. As the conversation unfolded, the PM asked Mr.
Terasaka which department he had graduated from at university. Mr. Terasaka
responded that he was a graduate of the Faculty of Economics at the University
of Tokyo but had basic knowledge of nuclear energy. The PM was dissatisfied
with this answer and ordered TEPCO to send to the Prime Minister’s Office an
expert who could provide information directly. In response, TEPCO sent Ichiro
Takekuro, a former TEPCO Executive Vice President in charge of nuclear
operations who went by the honorary title of “fellow.” TEPCO also send three

staff members to the Prime Minister's Office to support Mr. Takekuro.

12) The general descriptions of the management of the emergency in the next two sections
are based on the investigation reports by (a) the Fukushima Nuclear Accident
Independent Investigation Commission of the National Diet of Japan (hereafter, " NAIIC")
2012, (b) the Investigation Committee on the Accident at the Fukushima Nuclear Power
Station of Tokyo Electric Power Company (Interim Report) 2011, (c) Investigation
Committee on the Accident at the Fukushima Nuclear Power Station of Tokyo Electric
Power Company (Final Report) 2012, and (d) the Nippon Saiken Initiative (Rebuild Japan
Initiative Foundation) 2012.
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Declaration of a state of nuclear emergency

While the PM was talking with Mr. Terasaka, the situation at F1 was
growing worse. At 17:35, NISA reported to METI Minister Kaieda that the
situation at F'1 had deteriorated. NISA requested the minister to ask the PM to
declare the situation a nuclear emergency. At 17:42, Mr. Kaieda rushed to the
PM’s personal office on the fifth floor of the Prime Minister’s Office and asked
him to approve such a declaration. The PM again asked Mr. Terasaka and other
NISA staff members to provide a detailed technical and legal explanationl3>, but
they were unable to provide satisfactory answers. The PM became quite angry
and left the room to attend a meeting with leaders of opposition political parties
without giving consent to issue the declaration.

After the meeting with opposition leaders, the PM returned to his personal
office on the fifth floor and agreed to make the declaration. The government
issued the declaration at 19:03. Then, the PM held discussions with METI
Minister Kaieda, Deputy Chief Cabinet Secretary Fukuyama, and Special
Advisor to the PM Hosono on the fifth floor. After the discussion, the PM went
down to the EMC in the basement to monitor the rescue operations for the
tsunami victims. He ordered the members in charge of the nuclear power
accident plan to use a meeting room near the EMC in the basement, so that they
could have a separate space. The room had been initially designed to enable
executives to oversee the EMC, so the room was quite small. The maximum
capacity of the room was 10 people. So, only a small number of people could fit in
the room and be involved in the operations and decision-making.

The meeting room became the operational center for the nuclear accident,

13) In his book, Mr. Kaieda recalls thinking at the time, “Oh, no! The PM is so fussy about such
minor issues---" (Kaieda 2012)
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but it was not well equipped. There were only two telephone lines, and cellular
phone reception was not available. The basement of the Prime Minister’s Office
was designed to protect intelligence information, so cell-phone reception was
intentionally blocked. The members had to go out of the room to use their cell
phones. In particular, Mr. Takekuro from TEPCO had to go to various places to
collect up-to-date information on the situation at the nuclear power plant.
Meanwhile, the TEPCO Head Office was getting information by the video-
conference system with F1 and aware of the situation, and they were
proceeding with accident-response measures based on the formal manual. They
were reporting to NISA but not making direct reports to the Prime Minister’s

Office.

Ventilation of the plant buildings and mandatory evacuation order

The first meeting of the Nuclear Power Plant Accident Countermeasures
Office, which was set up based on the declaration of a state of nuclear
emergency, was held at the conference room on the fourth floor of the Prime
Minister's Office. Mr. Kaieda stated his concern that the government might
have to issue an evacuation order to citizens living within a 10 km radius of F1.
The group in the underground small meeting room had started discussions on
the scale of the evacuation area and the arrangement of transportation. Taking
the time of the issuance of the order into consideration (it was expected that the
order would be issued at night), they decided in the end to issue an evacuation
order within a 3 km radius of F1 and also issue a shelter-in-place order within a
10 km radius. The PM gave approval immediately and the orders were issued at
21:23.

The next challenge that faced the group was the report of abnormal

conditions at reactor no. 2 where the reactor cooling system was already
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nonoperational. They received an estimate from TEPCO at around 22:50 that
the reactor might be damaged. At 01:57 on March 12, TEPCO also reported via
NISA the risk that high pressure was building inside reactor no. 1. To prevent
an explosion from occurring inside the reactors due to the high pressure, the
group members decided to release air from the system at reactors no. 1 and no.
2, which meant also releasing substances with low-level radioactivity into the
environment. METI Minister Kaieda held a news conference at 03: 06
announcing the implementation of emergency ventilation at reactor no. 2.

Although Mr. Kaieda held a media conference at 03:06, there was no report
from TEPCO on the ventilation for two hours. Communication between the
Prime Minister's Office and F1 was like “a game of telephone.” Mr. Takekuro
who was stationed at the Prime Minister’s Office called the TEPCO Head Office
in Tokyo, and they contacted F1 through a video conference system between
the Head Office and F1, and vice versa. The PM and other legislators were quite
frustrated by the situation, and Mr. Kaieda directly called Masao Yoshida, the
F1 plant manager. At this moment, NISA was prevented from playing a major
role in the management of the accident.

At 05:44 on March 12, the government expanded the area of the mandatory
evacuation order to a 10 km radius from F1. The evacuation orders caused
serious confusion in the target area (this problem will be described in the next
section). When the government expanded the evacuation zone, TEPCO was

still struggling to perform the ventilation.

Sudden visit to F1 by the PM
The PM had the nickname of “Ira-Kan (Irritated Kan).”*¥ He could not

tolerate having no report on the ventilation, and he suddenly decided to visit F1

by a Self-Defense Forces helicopter in the early morning of March 12, just after
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the declaration of the expansion of the evacuation zone. He left Tokyo from the
heliport on the roof of the Prime Minister’s Office on 06:15 and arrived at F1 at
07:11, where he met with F1 Plant Manager Yoshida and was briefed on the
situation. He stayed about one hour and then left the site. Deputy Chief Cabinet
Secretary Fukuyama and other legislators tried to persuade the PM not to visit
the site, but he insisted that he was the most suitable person to visit the site and
assess the situation firsthand. There are “not a few” testimonies that the PM
dealt harshly with the plant staff, demanding the ventilation be performed as
soon as possible (NAIIC 2012). This event illustrates not only the personal
character of the PM, but also the national leader’s distrust of the administrative

emergency procedures'” .

Injection of seawater into the plant: Chaos in decision-making
In the afternoon of March 12, TEPCO and METI were arranging the

injection of seawater into the plant building to cool the reactor. METI Minister
Kaieda issued a mandatory order to TEPCO to fill reactor no. 1 with seawater.
The NAIIC report analyzes the process and identifies two reasons for the
issuing of the order: (1) the government suspected TEPCO was reluctant to
inject seawater into the plant since it would mean the end of the life of the plant,
and (2) the order would authorize TEPCO to inject seawater. Although a
TEPCO representative was stationed at the Prime Minister's Office, the
government did not completely trust the company and the intra-organizational

coordination between the TEPCO Head Office in Tokyo and F1.

19 Many former bureaucrats testified that the PM oftentimes yelled at bureaucrats.
According to one, the PM typically said, “That's enough! Shut up! Get out!”

15 He only had experiences of “official” and “formal” emergency management exercises.
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Although TEPCO started the injection of seawater at 19:04, the PM was
concerned about the risk of a recriticality accident'® because NSC Chairperson
Madarame did not categorically deny the risk. Nobody could report the fact that
METI Minister Kaieda had already issued the mandatory order. Hence, Mr.
Takekuro from TEPCO contacted F1 Plant Manager Yoshida and ordered him
to stop the seawater injection, saying he had not received approval from the PM
yet. The TEPCO Head Office in Tokyo also gave consent to the decision by Mr.
Takekuro. This decision showed that the political leaders were taking initiative
under political pressure, although they had only limited legal basis. The order
was quite irrational since the reactors desperately needed cooling water. Mr.
Yoshida at F1 ignored the order from Mr. Takekuro and the TEPCO Head
Office and continued with the injection of seawater. The government and
TEPCO made conflicting reports to the media on this matter, and it revealed

the chaotic situation between the government and TEPCO.

Withdrawal from F1 and the PM’s sudden visit to TEPCO

One of the most controversial events in the management of the nuclear
accident was miscommunication between the Prime Minister's Office and
TEPCO President Masataka Shimizu. In spite of great effort by the TEPCO
staff and the governmental officials, the situation at the nuclear plant grew
more severe on March 13. The Deputy Chief Cabinet Secretary Fukuyama
testified that TEPCO President Shimizu called himand METI Minister Kaieda

16 A yeactor is maintained “critical’ during normal power operations by balancing the
production and loss of neutron. “Recriticality” is used to describe a condition that the
criticality is re-achieved in the system controlling neutron under production such as fuel
pool. If recriticality continues, radio activity increase and raise the risk of explosion.
(Massachusetts Institute of Technology)
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at midnight on March 14 and tried to get approval for the withdrawal of the
nuclear power plant staff from F1.

The two parties had completely different understandings of the definition
of “withdrawal” The PM and legislators became furious when they realized
President Shimizu intended “complete withdrawal,” which meant abandoning
the nuclear plant without attempting any further operations. President Shimizu
and other TEPCO officers emphasized that he meant a “partial withdrawal”
leaving minimum operating staff at F1 to perform further operations. The PM
was outraged and summoned President Shimizu to the Prime Minister’s Office.
Mr. Shimizu arrived around 04:00 on March 15, and the PM said to him that
TEPCO staff must stay at F1 to perform further operations. He also requested
that the Government-TEPCO Joint Disaster Management Headquarters be set
up at the TEPCO Head Office and that Special Advisor to the Prime Minister
Hosono be stationed there. President Shimizu accepted the order from the PM.
Additionally, the PM rushed to the TEPCO Head Office just one hour after his
meeting with Mr. Shimizu, and made a speech to the TEPCO staff, stressing
that he would never agree to the withdrawal of TEPCO staff from F1.

No official record of the conversation was kept. Although the political
leaders retain their stance that TEPCO tried to abandon the site, the NAIIC
report concluded it was a misunderstanding by the political leaders of the

definition of the term “withdrawal” (NAIIC 2012).

Case 2: Discommunication between Decision-Makers and Implementa-

tion Organs

As mentioned above, the central government decided to issue a mandatory
evacuation order due to the increase in the radiation level around F1. At 21:23

on March 11, almost seven hours after the earthquake, the government issued
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the first mandatory evacuation order to residents living within a 3 km radius of
F1 and also a shelter-in-place order to those living within a 10 km radius. To
enforce such measures, the government expected to be in close communication
with local governments.

To conduct a mandatory evacuation, coordination with the prefectural
government, the upper tier of the local government, and municipalities is vital.
Communication with municipalities in particular is indispensable since their
staff members are the key figures that will assist and persuade citizens to
evacuate. Due to the damage by Tsunami, many citizens lost communication
tools and were in lack of information of Nuclear power plant accident.
According to the local government officials, who were working for one of the
two towns in the mandatory evacuation zone, the town office received pre-
notification from TEPCO staff, buses for transportation were arranged by the
government, and the Self-Defense Forces arrived to assist with the evacuation.
In fact, at 20:50, 30 minutes before the mandatory order by the central
government, the Governor of Fukushima Prefecture also issued an evacuation
order, but the local government did not recognize or receive this notice due to
disruption in the communications infrastructure. Moreover, the central
government did not know that the prefectural government was issuing a
separate evacuation order'”. Almost half a year after the disaster, the author
asked one of the political leaders whether he had known that the prefectural
government was issuing an order and he said he did not know that fact until the

author asked that question.

1D The officers at the Cabinet Office were trying to get the contact with Fukushima
prefectural government, but the communication was dis-connected and information was
snarled due to the chaotic condition.
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Early morning next day, at 05:44 on March 12, the central government
expanded the mandatory evacuation area to within a 10 km radius of F1, which
covered more towns and villages. Those municipalities were still rescuing the
tsunami victims, and it was a big shock to both the public officials and citizens.
Many towns and villages had lost electricity and communications infrastruc-
ture, so they were isolated from the information. A town staff member testified
that the town hall had a small emergency power generator, and they were
watching the news at the entrance hall of the town hall office where many
evacuated citizens were staying. Then, all of sudden, the news reported that
their town was to be included in the mandatory evacuation area. They did not
recelve any notice from either the central government or Fukushima
Prefecture. They could not obtain enough information to assist citizens and no
administrative support was provided. In many areas, the local government
officials had to implement the evacuation measures alone.”® The author also
asked the abovementioned political leader whether he knew or cared whether
the local governments were receiving the order accurately. He replied he was
just in charge of decision-making, while program implementation was handled
by supporting bureaucrats. As his comment illustrates, these leaders were too

concentrated on making decisions and became shortsighted.

18 In the interview with the town official, the interviewee testified that police officers had
evacuated before the completion of the evacuation of citizens. In the blackout conditions,
traffic lights were not functioning and roads were congested with evacuating cars. After
the police officers had evacuated, the town staff members conducted traffic control. The
Police and the Self-Defense Forces have their own communications tools, so they could

obtain up-to-date information and orders for escaping from the site.
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Conclusion

Much research has clarified the dynamics of small decision-making groups.
The author analyzed the behavioral patterns of the group which responded to
the Fukushima Nuclear Power Plant accident. Because of the earthquake and
tsunami, existing national emergency plans for nuclear power plants failed to
function. Although the decision-makers were expected to collaborate to execute
an effective response to an unpredictable situation, there were intentional and
unintentional distrust, blame-shifting and nondisclosure of information among
the group members. The PM and other legislators had little understanding and
experience in the management of the nuclear accident, and their major focus
was on political leadership. Nuclear experts and the electric power company
were in atrophic state under the political and social pressure. The functional
disturbances caused disruptions at the site of the accident. The nuclear plant
manager received conflicting orders from the Prime Minister’s Office and the
TEPCO Head Office which caused confusion in the management of the crisis.

There are positive and negative aspects to decision-making by small
groups. If members can share information and expertise, pursue the same aim
and goal, and have mutual trust, they are able to make efficient and effective
decisions. The leaders and emergency management experts need to understand
the risks of the decision-making style of small groups, and governmental
emergency management needs to be equipped with the skills and knowledge to
cope with the syndrome and manage crises in an efficient and effective manner.

In Japan, for enhancing the capacity of nuclear accident management,
Japanese government set up ‘Nuclear Regulation Authority” under the
Ministry of Environment in September 2012. This new organization are led by a

nuclear expert and expected to hold more regulatory power. At the time of
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nuclear contingency, the authority is expected to provide expertise to political
leaders.Although they created new institution, it doesn't necessarily mean that
they can overcome the problem of new group syndrome. There are some
lessons learned from Fukushima incident for improving crisis communication
among stakeholders.

First, the clarification of the role and responsibility of each actor and the
respect of the principal. There should be an atmospheric control that each
member understand and can play their designated tasks. Second, improvement
of communication skills among stakeholders. Especially, at the time of accident
which require technical and specialized knowledge for understanding the
condition, experts need to have capacity to “translate” complex problem into
intelligible manner. Third, implementation of practical contingency manage-
ment drills and exercises. Those exercises will test and give multiple checking
perspective into the current systems, and also it will facilitate the communica-
tion among participants.

Without such fundamental reforms of the system and the mindset, “He

turns to his old bias again”.
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% BRI 2K & LT Aamid, HIEEAER T & BORBRICB T 5 E
BEZEZEL T, NEKBERE, HYEHREZOMOM LB =1, 1THE
(NI, REREL 7 EOBIRETT) . BT 2 Bt o BE G R ESHB 2 ET 5.
NS OBRITAFRIE. BARICBIT 2BORIEBRBEAND EESW TR L LT
IEKRROLNIZS DTH Y (BIZAX, FE - EH 1987, MG S EBLHI B E <l
Beeman 2002, Mogaki 20187 &) . BRI DM EMR E L THEL EE R SN
2.9

COPARICEED | RE LI TIZ19804E AU LLRE @ H AR it 5 £ 1E B o J
EZOBIE L DD Y & T ONMITORIRT & TARB OBk gD LR %
B E 2 THRETS %o

2 Dunleavy and Rhodes (1990: 4) 1&. BUAE DB b o o0 B AL B % 73474 2 BIA
DA E LT B ] (core executive) &\ A FEZIRE L. ZOEARMZNEZ [k
B OBGROMY £ L Db 5 F725 B E 3 2 AIBUFE N OFM 5 4 % ol iz
T 4 & CoOMEPHE % | (functionally to include all those organizations and structures
which primarily serve to pull together and integrate central government policies, or act as
final arbiters within the executive of conflicts between different elements of the
government machine) & L7z, Z DHEEEDEF T HIZHE S 7207 Rhodes (1995: 12)
T, RIEFBOPIE % [ OB O BOR % B L BUFE A O 84 & i I iis 3 5
2T oMM & FHil (all those organisations and procedures which coordinate central
government policies, and act as final arbiters of conflict between different parts of the
government machine.) &EF L7z, HEEBGGAIC BT 2 HEH IR OO H ARSI
DWTE, P (2006). 3% (2006) %2R,

3 FlEy 20114E 2 H20124F 12 TR TEF IS L D FE SN /cn) — b, Yy ¥ a—
(BUBR 3% 1TBUE 84, EV A ABMRE 24, it 24, W#E 2 4. HEHEHIRE
fR2475% %, OB - 0G &) ICKE KL T2,
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3 EZAOOL hO—ILEMIT

3. 1 2004FFTCHERY - BRFEETHIE

HAOMEEIEBH O T 72 M o—ok LT, AU, MENEE2850H
FEIHECIERICEIA D ST LT b, S O5UE, WHEAT O M & 11
2% M % OBEEESE R T 2 BUA O/ A M L 72 A 2 RET %,
FEARIZIZ, APUIEEROBRT I E Ok 2 WHAATERBE TH S & v ) H
fRidy 5 GUABEREE., HEHA > ¥ Ya—, Hi, 2011) K. BGAE DM T
(A B A B AN D EERS LA S N D, )T EBEFEEOMEIHE
SERRBUINMIZIE S 2 ITERB O—2TH 1) . EBD L 25, KU, Buh
WRENORTELNTEZHD D 5. HREEMET OBUAR L AW R
i BUARIZEWIEOREO AMS- L, AT 2 NHERREIXET
WCAMOEBICHET 23 2T 2RI ThH o7z (BIURE, FE A V¥
Yo — 5 2011) 0 $Eo T AHUE, SBUUE O MW IRHIBOAR (HEf L % 5o
720 HEMMEREYUE DD 7 0o 7RI BV Cid, 20U, G523 E W
TETIE ol (AW, FEHA >y Ea—, Wil 2012)0

SRS HERBEKEFEOMVATRERS L o 2BBIO—2 L LTI, &
THEARF] A REUR O G F R EOBUTHRBI OB 2 mH 5 R E L v ) BR
DN Z EHDH o7z (FHE 2003) 0 D X9 12 EFEBIZ BV TIEIRT 7 B
PUTHRBS & L COBREIDIR SNCRBWTH - 720, HHEII 7R3 De#E
BERCO LABUAN R EZR) 2 BH#R T Ll ko7 TOFFL WL
T BWMOMVATHEES & L oML, HE; [55/NEIT] THho AW D
VA ErEOBTOMTHESLZ EIZHBLZE W) RADPHEBEICED S
GUARUSRER, FHH A~ & Ea—, B, 2011 ; JTLAMEREL, FE A v ¥ Ea—,
B, 2011 ; REEBEEEE, HHA > ¥ Ea—, Bl 2011). S ofll, AHA
MURBVATBERA L LCOMMEFo 2B B L LT, RSP EVEZOR
HEEThH o2 & GEAMWEREE, FH&EA » ¥ ¥a—, Wil 2011, KD
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HHIE 2 A LERIEREO L) 2P H o722 & (RFEHR (MEREEL).
FEHA I Ca—, Whl, 2011 fEREE ML, HEA v a— Wl
2011) ZZFHBREDNDH B 05, INOOHAET RARY . JeREH O
DBV FEDS CHVATHRER S L W) Bl o7 X ) 1I2i3FE 2R ok
Vo FWHIBIEEIZ LT, BED20164F CPH2T4E) 4 HICHAN TR E g%
B EESBEILENZZETH S5 L)1, MEEEEEG & OFRTZD
FIEEZRDPBERENTERTELRESZITH L, LA, MEZEIEHH
NENBEMICEH SN o 2RRICB VT, ANOMTITHEREESE L
TOMEMNTA—HOBUAH RS & L THREICER SN T2 LIFRIEL
THENTHAH ). TORPUZ. 1970FERUZ 7% ) AR HEEIE R 2R & <Ay
GRIOLEED LT TR Z LIRS,

19754RIC HRSE (AR5 OBGH (B#AS) WICKE S /AR
MESERA S, MBI BT 2 BEH O IZILET 2B TH H . HARDH
HEEFHNC BT 2 BORREICB W THEBHL R 2 WIEETH o 72 (FF 2008
314)o COFI, MEPERESVHREOBUARIZE > THREOBEMREZ
MR LZ DR L THREL TW 2 BT 5, BRRICIE, AR 21X
MESEYOEROFRIHA 2@ U, MEEREX I 20N 2T/ L7z, IR
AaiE, il (19214F~20044F) AVl EEIEBIRIOZEO N E LT % 5
o728 ThH 5. AT IZHEEER I G ZEIEF G B VOl 2 ) %
Fro TWZERTIE R (19824E D FEM AN DA & O | PRI A SO
82 B Ly FREICE oM 2R BN B 1) 2 15BN L 72 2ok, 11
Hid, —HEHEERESICER L2 b 00, 19904FDMFEZETHEL. D&
19934 I2HH TG 24385 2 T EEUCE D 5 Do 720) 25, MEEEHES 12 S
L TR oM o8I E < Ih2s 19804487 51990451k, 4121993
£ 520044EDHEF TOMMIZBWTIZ—E L CTHEE&HE T 1) e
KEEOEIIH /-2 AL, ZOMBORE G50BRIE. xS
ZBAy bT—=2 L LTIRZ DI LIRS (Rl 20132, 2013b) . 198041t
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E1990FEMUZ DV TIE, BB KON THIVIHRTHN, FaLeTo( v ¥
Vo=t RED AWM E BUAEROBRICB W TEERE L L COUHFICE R L7z,
DF 0., ZORHOMEEEERGNE. UFEFLET Y-V TRE SN
EHRDBIENHRL, INHOEZEMEL, HodiEEk [F—<2] LFERHEND
7 Teofz (MBS HHEA VYo —, L, 2011). /MR EBHERTIC &
—MERATIE % < IH 2 H0Y & 10 AMLOMESL L L 72 BUAZ D A3
WL ERLHE A ORBICBIT 2 8MOFEY 3y bu— )L LTw/ oA
B, FEA YV a—, WHEL 2011) Lwolz, FREETHDAS Y Y Ea—Kkf
FEOFHFIZL D EMT SN TV L, TAIEHRONO— NIE, 1T OEE O
AEIZ, BOREITHH LT AMATTICBVWTRAROND X —~ 2 & L TOFTE
T < MEEEOBAT A ML L AT & 3T 5 I3 ARU L EE A A
YE—=TholttKHLTWw5E LA, FHEA & Ea—, Wi, 2011),
AU F =) FRIE IR ATUSER ISR L0 TlE % CHEREZ EWTX
Bl x#HbE D, TOTRRIETIC LU, L OHFT TR Z I 17
NWEHEAD L OT, RHUIMEITO L) ¥ —< Y BES Loz b v
GEAMETE, FHEA > & Ca—, B, 2011). INHDFEFIE, AL BEA
ROMORBBORE AL PIZL T b, MELEOBTICE S Z LT TR
U, BUAR & OO ER LRSS, F L L OMERYUE0BR TG
REFEM L CTE&7zo COLOAMEBRRE OBRIIAHETHY . Thzhlio
TV ORRME T EDEBRTH o720 2O LIGTCATERT S BOTH
DL I X AUE, ISR I BUAD S DN ADPELNE P IER T
S EAIIMETFD L) X —< Y HBEE o725 ) L v GEAE
. FEE/A Y Ea— WL, 2011, IO 21T AW » 5 bEES
ENTHY, BREMBEFREZIIBEHOTIZH 5 b OO1H OhEkn 72 5%
TIZH Y MENEBLEOF LI P 2E R ICRO Tz b v ) ERIERE
FEHA I~ Fa, 2011).

D& MEEIES L IR ORE LB O T T, HADOHMEE REBLHIX
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1 BAROMEZIERBIORRORRT (FEER)
/NREBGE (2001-2006)

A SRR IR & 2D
AMEAIIRIE

MEIEOEA
1990 2005
1977 s L
! [N S,
e / 1980 / 2000 T 2010

= 2005 EF MRS E
l?gg%;,’;%%ﬁm H(ﬂé%iﬁ’ﬁ%; (RIS I
1989-1990

KE LB TH 2 HRMEERGEE M2 720 (1 1&HAROM 5 B O
REN &R )

HRE RO R, HARIEZ oMb ZEIEHEl oA @iz HI5d 2 &1
0. ENLIRIOEA A S K & iz 0 2 72 (Freyer 2006: 203, 216; F42
2007: 146; #5HH 1997: 149-150) o ZIHIZ . 7N T IVERIE D AR & 19904E18
AL SEEMEDSHBLL 722 L5, BRI X 2 BURIRRR & A b 55 1k B o0 i
LIz 2 %55 72 (Freyer 2006: 203-212)c 2D & 9 % 5O HE ORIz L) |
SO 5RAL & FRRSAH BB ORI & Vo 72 2O G B OH/NF v ADEHIZ O %
BRI FEH L 72,

AWOFATHR O @ALIE, KEBH FREERX N7 2 M), #EEE, RUH
Rz v 5512 &) LRz, o A EFHOFERO TR
WCEELZER CTH o7z (Freyer 2006: 216), ANIOHERIE, Z O LT O
RI) BARME S 7z, ERE APERHOK L (Bl FHREOABHEL LT
DERE JFERD SFHRERIZAR S E L) [2X ) AMOFIT) & EH
BB FEENIC LI N e RS Twb (Freyer 2006: 218, #:H
1997: 182) o

) —OOEHTREEMR, FRSHBBIOBRAITH L, HARIZ, BATO
MR OFKIEE HIE L OMESESE 9 &I (RSt o2 E2 1T -
TE72pT. DGR & IR TR TH - 72 (Freyer 2006: 217, #H 1997:
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180) o FEARSHMM DAL, EINAY 2 Gk 2 0P O°, REFE & @A IR %
T L —F., R OB 2 IR L7z (Freyer 2006: 223-224, L
2 2007: 200) 0 Z OHBMNE, SUEFATHOFE I D S FETOFRMESI %
HLUTBY . REMICHGHH TH o720 G- T FRSHHBIRANL, Far
BHIORBLEIFR DI DTH o720 RMEORIUIKT 2HEIZOWTIE, i
WD HETHThHE, L) D AMOBBFEOBEHN L) AT %
W72 T2RITDBHNVGLNLTH S,

INSHD2ODRROESAGE (AR LT 0 19964, FepkHEHHIRRA
19974F) 13, HADOMEE B OLFRY 27RT D THL, THH DK
2l Uy SR FE BB SR A S FRBIIED > TE 72 2 OJ7$HAH720004F
ROBMEFESNTE2T &1, 20014 5 H o/t ili— RN R ELR B O TS £ A
HH TSR ENTELL LG5

BEE, SR OBRBEICA SO LWERNGRE Y AT A2 L2 8T
To ZHEHARBFAROREEIZED LD OMENLE T, P Nd D
FEEM S 2 EBIT L7202, FiBEECEHOBIMZIEET 5L L bI2, &
BRI S R AR S, R - AR DRI D72 B IRUE R 7 B
WEEHAEL 5. SO HHOFANL AN ZESORE 25k L,
RIS S D LWHEFBOR ML L 9. (EAEEER 2015)

20004E AR/ NRABHEDZEIIW S 0 CTH Do Z ORI EEIEBIHIIZ 51T
BEZELRERIT, 20054 OMEEFELIEIZ X ) A S N20064F |2 AT S L7 EREL
SR L MR TH - 72" HAROMIHE IR EHIE & BB ¥ 2
25 ZAUE THARDH LT 2 OO SHI DA B E %2\ ] (OECD
2004: 73) 729 TH b0 BERBHEDOZ AL, VT IVHFEF IS T LA
HWAO#HA > 74 7OMNG 2@ TR 2N ESE5 0L ik
FNTWz, K1 OBEHERL, CORARPIELPo72FEZRL TS, £
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1 RYUSHEHEOERAEE (AERSIZES 2011, 2015a. 2018)

fERE (4 1H~3H31H) 2005 | 2006 | 2007 | 2008 |2009 |2010
T P 26 79 74 85 85 131

2011 | 2012 | 2013 | 2014 | 2015 2016 | 2017 i
143 102 50 61 102 124 103 1,165

x2 PRBOABETFE (ARER. AER5IZE= 2015b)

1947 | 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010 | 2015
NEE 284 | 422 | 432 | 474 | 520 |564 | 706 | 791 | 838

TR (HHH) 10 2,393 | 2,882 | 3,751 | 5,239 | 5902 | 8,131 | 8,915 | 10,739

L AMDONEFHEIZ R21CAOGNL L) ICZOICIZ-s &) ik L7z,
Bz X, APOFHEIE. 20014F DOFI606 M 2> 5 20024E O# 77 & . 10 ML
Lo RE Rz,

O XN EEMORMER FE O TR L FIT 7285 ZEIERH Th - 72
P35 AME TIEIC A Z Frig4 2 Bua R I, BRGE - B RSCE VB T TlIEs
TR 2R IR BB R RS T dp o 7o SREEIEE2T4R 123D & A1
AT 201X NEBEAECTH L, ZONBEBREKARIC X 2 AMOTEZ
FERIITEFATEAIRE S 8 LIRS ETNMERBREICRES N Tz, IEX

JIFHRS - B RGEEBOE T O BB & i S 2 WM E R R E O BUE
FIICHT2HENE, A V72—, RESN TV, Mzt
D WAEATE DM D o 7272012, WERE KRR RT % %1 - NEE B
BRI SN/HYFH IR <, & LTEKICBIT 2 EA00FHE (B

D 20064 1 H 705 HAROMESEIEBHENC B\ CRMERRBIE NEA S0, AL, A v
TNVOFIE % ZIT T2 TH o TH I IV T IVOFELE % KNS BEHR L 723810 L OB
A B HDP RS X 5127 o7 (JFTC 2012, Uesugi 2005: 362) o FAKMYIZ I, AL
WORTERNAT DN 6, ROOBWMF I L TREEo a8, ZFHId L T50%.
ZFBEIIH L T30% 2 0brE s 2 & o7z (JETC 2012, Uesugi 2005: 362) , #i 28 HH
IGthTH > T, —EHOBIE X ORIEEIC L Y HREZIT SN L1k -7 (JFTC
2012) o

B, Moz, NS A 155



FORFHMF., ZESIIB 2 ERFIRBEOBEER. BRI T
PEEDTRIRS N BOPEUERE) OATH-72 GrAPER, HEA 5
Ya—, B, 2011, ZORES I, oATURED I A e EL T2
(SHURER. FEA v Ea—, Hat, 2011, 2F 0. AE S NxFiET 5
EBAKE (NHEEEE) OMROAREIIFELMZ O OT, HRE - BERE
VEMETONEEREEOBRMI Y bu— VIZEREED R o280 iR
WOSUTRETH A9 o

CIZTHLDIC 201, BIABUAER (Lo X 9 LR E SR )
DAy ba— VOEENEIERIIAET 2 EBERKE (WHEREE) Ofgwa
YhO—VThLo W, ERICHET LEBRE TR GHE LTOER
L H D OBURMEEIZIED K N e BT 2ME L B REOMIEGER AL -
720 INEEHOESHEFUAT SN D N O WM ERICHED Ao
b, ZOEMUIZHEOIER S A4 ¥ Tldh {RES R MEEERELSOFE
DT TbNTz, )T, T O HH & Bib & ) BLETor T iuE, sk
I —E LB L GRE v [BiR] OB T TRRELTCELER
B0 WIZ. COVHOTTITERE L LTORRSED L) IZEELTELD
PRTHRELI

3. 2 BERRBUETOAI

WP ORCEED T, MEEEOM G- 2 WHAT MM L) . RHUL,
BUAR DI AP S ) OREHHETH > 720 21U, IERUSHrEES 5 E#H R
B (WEEREEE) OERX 23y ba—LiionwTy 529 T, WHERRE
(A SRR B O It & R L e o 720

DWOHEGNE, HYEFHREABOROFENE & B3 5 WA T OFH Bl & 13
WTHY ., REMT Y MO — VO L FEUIER O BURIIFTHEE ) 0§y & &R
5o HRATEZ L ONE, BORLEREITEIIEOR 2 - TRBULE N S
DT EFIEBFI OBRACIE RSUEF OIS %A > 720 ZOFIZLD .
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RIEMZHAEELBURMEZREE L TEL T LD 5, R0 ##E T
&, Bl EBUARDBT) 21T 5,

FUEOBIRIZ BT A AW OEENE., COMBREHAT 2R 252 5,
MEFWIEROTTE R BT A 74 71k, HRHEERHRICB T 5 & ) 12 sEiE
B, RHEEERLCMET. SPEHOAELZZ 2HFHE Vo2 b 02 FIZLT
BY GEEEREICIIEE LT LA EO MRV AL 8L H 5 O
FE HREREEM), FHEA Y Ea—, BT, 2011 AU, SUERDT A
TATHHELEYHTHEH T EADS, A4 IO BRZI) AHRE S D
BUTIER 2T CRIERZME D AGEICET TWa (Filid (ssEwp), &
HAFEa— Wy 20100 CORESICH S N A EWIEIIH T 2 AMOFE
. HEOEHLEFETH L, TO L) A/HUIEY Fiox LCid, #1TH
D E72HUHEEAETIE RV E W) B A L7 (Bssde GEEMIGR) . &
BA Y H ¥ a—, HE, 2011),

INORBHEMROFESZ. AMOEFHOKENBER ORI EEH &1 #i%
ThHho7zl L2 Wiksd, WK TIZMmOIEARICHESOEEE )AL L
R TEDTH D, %5 FH:1E, Johnson (1982) GEEE) %> Vogel (1996)
(W) ORLZAROBITOB L IZRL D, AMOFFIE, EIEHES ) X
DIZEFRWES LIFEL 50 TH L, AL, 201 &b RIS L
TOH L OHIEMEREIZK > TV 2 k% U723 HOAIRE D L9
RBOGHREENIC BV CTld, AU, H5llito T& 7z ET 512, AMDT1D
KELIZ, BRREOIEDHFANTOBEEEE %) BBEOFITThH 72, &
WoME LTI HIKHEMELZE LU THE 5T, BORVE L EtEE 24
9 Z eI L BB OBREILO T Rt b FFEGREAL L TiEA o 722 L 1d, 19974E D
ITBUCESFRICBIT 2 A WOL T OFHIED 225 b 5025,

3 B EOR O 7 R AR

&R |2 B & ORMEAT O SR & D BFR
B & B0 RIENGIRE

RIIBAATHEDOIIMEZET B0, 2D X
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9 BB A BRI R OUWIE % EOBORO W E R AT T LA B
ITHEERFEDSE ORFBOR O — ML OBMRTHELZEL SE5 2 LI
e BlZIE, FIEESOYWEDNFIIOWTIE, Wik LBy AIE
FIZBRPEFELREVEL, KB, SRFEOBRE N L Toiks
f1o7: LT, IMEOFHROTICHELSERIRBENE (13). 7.
Bl 8 1 BB BOR ERTEO & B Mo FHES RO kD {f7
BOSEHFIZOWVTHREZT ) BE IOV T, MOFTERERE & 0T
Wiz LTI > T SR DD TH L0 5. NERBIREZOIT)H
EDRPERFEOR &R L 0BEEE R 2 LITE R LRV, 2B, K
126, AIERGIERERIE. TOBLYY O BORME - EEREZE LT
BY. EESOWIEIE S B A A, BEECE LMED & 5 oREFES )%
DT NCED ATHIEBESFE IOV THRE X To TE T (SRS
215D 25 5%),

(7 3) MG EEIEBRIERICO VT, TOVRIEECKHET L ORI
HEEIREEFTE L TR A ARG I EERAHY L, NEEEAEL#ELE T
B E 1T > T D25, SOuTd. RFEEETT. BHARM TS Mo fae
OB DT EEHEO T REEFE LT ILE LR D L 2 AH1E RV,

(AIEMG | ZE 2 19974F)

HARRE SRS & 2 Wit 3, BUGR & RO M 0 J B R R MR 2 AL E AT
TEZHFIIED o7z, REEMELEOEILIZELEREHIC 2 >72b 00, Zh
b & ERT 5 HARMN A R IE H RS ESER AR O BB O TG FE i S vz,
A28 Ea—%ZF 720800 E 2 X UE, 19804E187 5 200044812 21T TO H
Rt - ARSEEBHE T ToOH R L AMOBRIC BT H I o 72 i L 8
Dolzlvid, LA, 2000412 H R 5EEBHE F CHSIE 2 Y L 72 A0
I AU, [EEOFESIEIL H R QMBS & RFEET R OGRS
Tikam S AL, PERT & HRTIR L) O WBUR V. EHETH o 72 L) (AL
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E FHEA vy Ca—, Wi, 2012), ZoFE, BREBHEIZ. 200045
THIZRZ 2TTBROZILELS ZOBOR IR BB EHMRFL T& 722 L2 Wik
Bo DB R IIMO KA 2 S S b N TE ) MERUIIERE SR
HLETINBERRE L) AREHIEEHESIROEZE TH o2 L)
(APEEHS, FHA v Ea—, BE, 2012), SNHOANHEOFSIE. B
RCBOME T Ol BE A PEAH AR BUR P s AR 01T 4 AR 00 ) BIARIZ B L T20094
DBMEXRRETHREEL o722 L ERL T\ A,

3. 3 2004FEDWLFRDMHZE & 2009F DEAERZ M IC & 5ZAL

75T MR & O < B BUGERBE X, 200045812 A 1 20044 1L o
BIE L2009 D RFEEANDBHESRA L V) 2ODF#EM KR WELZ W R 72,
W OHEIED o L bEARLRWHTH ). TOHITENE TIHFIEA TV
WEPREL 2 ho/ b WIFEEDVH o722 LI, MIBEOEENNS %
MofzZl &2 WEks (RHERE, HFEA 7 ¥a—, B, 2011). ZAUERA
FHIZEoTHELRY, P ofizzikATH HREEET CIdG% & ARUTR
R e MR L CE 7208, RERBIEDORIGO TN L D EEIND L LT,
WHOFEPARTEOFFICENE DO E o722 L2 FIRT LHEF D
Btz GLAHEEER, FHA v 5 Ca—, Fat, 2011). 7272, 20094E DEMER
ROFZEIZOWTE, AT IS LI NF  ZADMFETH V) . IR
RMERLIER O B TIHE < BUE B o ) BRO AL AREHILIGER %
EVIOREE L H Y . REZNOBHEZA MG ZEIEBHNI R LT 2 72813
O LAMATIC S Il 5 BUF ERANORETH o 72 & v ) Ml b T EE 7%
£ THH (RHURE. FHA 42—, Hul, 2011),
TIIBHERROFE L AIMIES ) Ho RERBIEICBWTIE, BORTIELHE
DT BHB=& L A E OMITEFLL . SNOEF N T S 2 > DFIE (B
HWHIE L PTHIE) 09 b, BERFEEICO W TIEBICHEITTONS LI 12
ofz (RHUKEB., FEA Y Ea—, B, 2011, SO &) RBORFIHICE
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2 RERBER OB 513, 20104F OFREL S IERAS [ Bl = 1% —
N— | OFRICED SEHEEETHRESNIZHFICS Ra5EP MRS (RIGE
. FHEA vy Ca— WL, 2012) . BEsc TRkl & /- ARUE S B = 1%
X AWOWMATHE O DB A DT, BRI T A EFRBEEOFHIHZE
B L72A, HADEBICEDREDH D 5 03 4 OBUE =% OHIIHI k> <
Wik (ZEk#E (RER), FE5/ vy va—, B, 2011, Ihb
DFEE D5 1F, REROBHB=EPHRZIZBWTIERICEELZ > TW A
BEREE (EBKE) L1382 BORIEIIBWTHEBTEZ WEEIZHH 5
TWeHHeWiEd, 20 L) ZREROFFEIL, I APEE L EH KR &
o 7RISR OESET TOHB I N TS Gk 2010a) . X, HS
DOHEFHEORFIZOF KL AMOBMMEATHEOMIEDHIZ B & AV E I friEkE
BIZHRZWZ 2B L Twd (Kbt 2010b) o

FRORFERBGAERIC LU, HYEIKE - BB EOEGIZIT#ER»H o 72
L) o BUREDKRE % Z Ay SN R BRI BUE &g 2 ILEF R
DBENHIERTOH o7, BOZRARONBIIBBEEONL TRERD
BIATHEMSNIRTE L0720 T, WENaFke LT, AR RERLD
EIIZIBWIEET 2 &) BB =SS T2H b7 L sh: (ZEk#E (R
Fi) . FEHEA I Ea— HE, 2011, COFEE S REROFEAEA
THEESNTH L) LVRITOEB TH o722 G0 b, 72, FEE
DHEHIPRE I N2 D THZ720, BREICLI VG SNAZBERYRF R
LT NERLT, -T2y e LTOFAREZFERLR R WHEEI A
U722 WiEo TH 0. BHETHEOM D B R BOERRIZ XD o 725 72
GANF Y ADOMBEEEAM LI EER LTV,

HBUPR OS2 5 1E, REIIMEEEBGNC B TS IR D EEDFEH]
WZRBL7-C s xfgflid amE 0 H o7 (REIERKE, FHA vy a—, K
B 20101) 0 C OHLFIM RIS b RSN TE Y L RUER LA - BUED
SVRIBRLMRRIETIEO SN, S I N wE £, MbEEIEo 5
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BULBSRDIEE o CLE oz )AL Nz (KFEHE (), %
BFA VY Ea—, Rt 2011)0 A2 % FURIGIHEE FRBERED? S L HFE D
., REREMEIC % o> THhOEB =AM EL IO, KETOFRESSLTIRR
IR E O L NBHE =M 2 581200 . ATEEDVEIV- L2 L2
HIFET L2 Lol vy (HBEEEER®RIT., FEHEA ¥ Ea—, B,
20116 ZNSDHBEHMONES S DFEFIE. RERFHREORKIEY AT
LEMN -2 DDOELDL DEM L o722 LR R LTV b, ZOf
Fid, KB Z BT 2 HEL SN2V — LV OBEOWARZERIRLE BbE 5,
20124F CER244E) 12H ORFRA S HRENOBHE LI, FAR M2
DR E BIEDOFHITR & 13D > T, fm DM IS B R
KLU SN T L HHESERES OS2 F I LT —1T, REGERE
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