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Abstract: The Nuclear Waste Management Organization of Japan (NUMO) was established in 2000
as the organization responsible for the deep geological disposal of specified radioactive waste.
Their siting process was initiated through open solicitation of volunteer host communities. However,
no communities came forward with the exception of Toyo Town, which applied for the initial literature
survey, but then withdrew the application due to strong opposition in 2007. To identify why the then
mayor of Toyo Town failed, we analyzed his behavior and leadership characteristics, including how
he collaborated with NUMO and the Agency for Natural Resources and Energy (ANRE). We identified
the pattern of Machiavellian leadership, which was most likely the reason why he lost credibility and
public trust. To improve the future siting process, we identified suitable leadership for high-level
radioactive waste (HLW) management based on leadership theories. We determined that servant
leadership is suitable because of its focus on the followers, with the achievement of organizational
objectives being a subordinate outcome. With servant leadership characteristics, the leaders of
NUMO, ANRE, and candidate municipalities may win trust because they value the people of the host
communities and empower them to engage in decision-making during the siting process, which can
help raise public acceptance.

Keywords: nuclear power; radioactive waste disposal; high-level radioactive waste management;
siting; servant leadership

1. Introduction

In the light of growing concerns of the impacts of climate change, there is an increasing interest in
expanding the role of nuclear power as a step to moving away from fossil fuels [1]. This general global
trend towards more nuclear power is mainly driven by expansion in Asia. In Europe, moves towards
phase outs in Germany and Switzerland are balanced by new build projects in the UK, Finland,
and Russia [2]. Although Japan has been reducing its nuclear power dependency since the Great East
Japan Earthquake and Tsunami of 11 March 2011, it decided to pursue reactors with superior safety,
economics, etc., and to develop technology aimed at the resolution of backend problems according to
the latest strategic energy plan for 2050 [3].

A constraint here is the public concern about the management of radioactive wastes—resulting
in this often being termed the Achilles’ Heel of nuclear power. Due to the relatively large number
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of reactors in Japan, the management of radioactive waste is recognized as a key issue—leading to
the establishment of the Nuclear Waste Management Organization of Japan (NUMO) in 2000 as the
organization responsible for the deep geological disposal of the most radioactive wastes (termed
“specified” wastes). NUMO has been tasked with implementing geological disposal of HLW since
2000 and low-level radioactive waste containing long-lived nuclides [transuranic (TRU) waste] since
2008 [4]. Although both waste types result from reprocessing of spent fuel, HLW is of greatest public
concern. Hence, we focus on HLW management in this paper.

Geological disposal is a recognized solution for the management of more radiotoxic solid wastes,
as recommended by the IAEA [5]. The site of a geological repository needs to be carefully selected
to ensure that the risks due to natural or anthropogenic events, long-term radionuclide transport,
and the thermo-chemical-mechanical integrity of the site [6,7] are minimal and contamination of the
surrounding biosphere is precluded [6,8]. HLW management is a multi-dimensional issue that is
impossible to reduce to a few simple aspects and planning for geological disposal, including siting and
overseeing its implementation, requires more than just technical aspects [9].

In most democracies, the implementation of any geological repository requires the acceptance of
local communities and this is established by law in Japan.

With the emphasis on public acceptance, the siting of a geological repository in Japan was initiated
through an open call for volunteers to host the project [10]. At the time, this was a revolutionary
approach, but it has since been taken over by other national waste management programs (most notably
the UK and Canada). On the other hand, despite extensive efforts, siting in Japan has not progressed.
In the past two decades, no volunteer communities have come forward with the exception of Toyo
Town, which was the only municipality that applied for a literature survey for HLW repository
siting but then withdrew the application in 2007. This is in large contrast to the progress towards
the implementation of repositories in Finland [11] and Sweden [12] and towards siting in France,
Switzerland, and Canada [13].

The entire concept of a volunteering approach to siting disposal facilities is based on the assumption
that the general public in and around the host locations would be prepared to accept the responsibilities
associated with a burden that is balanced by the benefits gained by society as a whole. In the
past, Japanese culture, which stresses respect for those in authority, has allowed nuclear projects to
develop without open debate, with local benefit packages being negotiated between implementing
organizations and municipal/prefectural governments. However, after a number of high-profile
accidents, most notably at the Fukushima Daiichi Nuclear Power Station (termed “1F” in Japan),
the acceptance of any type of nuclear infrastructure in Japan has declined markedly. To overcome
the growing opposition and loss of public trust, it is now a requirement for the government leaders
and key organizations to clearly communicate long-term safety, as well as the service which the
host communities will provide, together with the appropriate corresponding compensation the
communities will receive for their role. This is especially tricky due to the long-lived nature of the
wastes, which requires a convincing demonstration of high safety levels for both present and future
generations. Moreover, it is important that leaders clearly demonstrate social awareness and concerns,
prioritizing the interests of stakeholders rather than their own goals. As Ohtomo et al. [14] pointed
out, the level of public acceptance for HLW disposal cannot be raised only by making an appeal of
technological safety because people tend to consider this less as an issue of technological risk but more
one of ethics after the 1F accident. Therefore, procedural fairness should be an integral part of HLW
management to win public acceptance and consequently gain momentum towards repository siting.

Takeuchi et al. [15] have examined the history of HLW management in Japan, and conducted
interviews with the leaders who held real power and were actively involved in the HLW projects,
[the director of NUMO who had been developing new methods to ensure safety, and the director
of Agency for Natural Resources and Energy (ANRE) who drafted the “Specified Radioactive
Waste Final Disposal Act”] and assessed problems encountered from the viewpoint of leadership.
Takeuchi et al. [15] found five major problems with two key organizations, NUMO, the organization
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responsible for deep geological disposal and ANRE, one of the sections of the Ministry of Economy,
Trade and Industry (METI) responsible for the energy and natural resources policies of Japan, and a
candidate municipality, Toyo Town. The major role of NUMO was to implement the projects for
geological disposal and they thus invited applications for a literature survey for HLW disposal from
municipalities in Japan. The major roles of ANRE were to constitute the “Specified Radioactive
Waste Final Disposal Act” and to supervise NUMO and their project implementation. Toyo Town
studied the NUMO’s siting program towards and applied for a literature survey for HLW disposal as a
candidate host community. The causes of the five problems with the three entities investigated by
Takeuchi et al. [15] could be summarized as centering around three points. They were all related to
failures of leadership, namely: (1) the lack of communication between leaders of key organizations;
(2) the lack of alliance with key organizations; and (3) not getting people to believe in the ethical
responsibilities of a society. Needless to say, not all problems in the world are caused by leaders;
however, leaders are the actors who are identified as responsible for these issues and they are often
the focus for blame by the general public as in the case of Toyo Town or the Fukushima case [16,17].
Therefore, this study focuses not on organizational problems or a culture peculiar to Japan but on leaders’
behavior and leadership characteristics. Two of the three causes of the identified leadership problems
were already discussed [15], but cause 3, “not getting people to believe the ethical responsibilities taken
by society”, is taken up for further discussion in this study as public acceptance for the successful
siting of a geological repository can be influenced by the trust of the general public in leaders who are
involved in project implementation. Public perception of how the leaders are putting forth ethical
responsibilities towards society is a crucial factor [18,19]. Regardless of role, ethical responsibilities are
required of leaders of NUMO, ANRE, and any candidate municipalities.

Although public engagement has been tackled [20] and the need for leadership of NUMO was
recognized [21,22], leaders’ behavior for successful HLW management has not yet been discussed.
In fact, leaders’ behavior has been questioned for a long time and it is not something limited to HLW
management in Japan. In order to clarify a promising alternative leadership to the past leadership in
the field of nuclear power and how such suitable leadership can contribute to getting people to believe
in ethical responsibilities as a society and to win their trust, we will analyze the behavior and leadership
characteristics of the then mayor of Toyo Town, who applied for a literature survey, and will study
how the mayor collaborated with NUMO and ANRE. Based on his leadership shortcomings which led
to the withdrawal of Toyo Town’s application, we will define the ideal behavior of a leader for HLW
management by using the leadership characteristics we have found through a systematic literature
review of leadership theories. Finally, we will describe how leaders of NUMO, ANRE, and candidate
municipalities can exhibit the characteristics of suitable leadership for successful HLW management in
Japan by modifying the functions of ideal leaders identified by the systematic literature review as well
as taking into account the results of the study of Takeuchi et al. [15].

2. Leadership Theories

In order to analyze the behavior and leadership characteristics of past leaders and determine
suitable leadership for HLW management for the future based on leadership theories, we first review
the history of leadership theories, then Machiavellian leadership theory, because we observe the pattern
of leadership by past leaders as Machiavellian, and finally, servant leadership because it emphasizes
ethical responsibility and the overriding focus of a servant leader is to serve his/her followers [23].

2.1. Changes in Leadership Theories

A range of leadership theories have been produced and discussed throughout history. Trait theory
was the mainstream among scholars for a long time, from the age of the ancient Greeks to the 1940s
(e.g., Plato, Machiavelli). Those who believed that a “leader was born, not made” tried to define
common traits of great leaders; however, how to measure or evaluate such traits was not clear. Despite a
huge amount of research, traits that could ensure successful leadership were not found [24]. Contrary
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to the trait theory, behavioral theory which emerged in the 1940s focused on the nature of managerial
work, the classification of managerial behavior, and the relationship between managerial behavior
and managerial effectiveness [25]. However, a leader’s behavior is not the only factor that influences
effectiveness. Although traits of leaders influence their behavior, the behavioral approach seldom took
up the traits of the leaders [25].

The situational theory emerged in the 1960s with the assumption that there was not an absolute
and only leadership style which could be adapted to all situations. The situational approach focuses
on situational factors such as time, leader discretion, and circumstances, which were considered to
determine the emergence of a leader.

In the 1970s when the US was facing a prolonged economic slump, the charismatic leadership theory
and transformational leadership theory attracted a lot of attention. Many companies needed to change
drastically in order to win the economic competition with foreign companies. According to Yukl [25],
in contrast with the leadership theories introduced above, charismatic and transformational theories
are “broader in scope; they simultaneously involve leader traits, power, behavior, and situational
variables.” Charismatic leaders must be “persons of strong convictions, determined, self-confident,
and emotionally expressive” [26] and their followers accept and obey such leaders without question.
Transformational leadership is described as a process of influencing followers and major changes
in the culture and strategies of an organization or social system [25]. According to Burns [27] who
created a sensation with his transformational leadership theory, transformational leaders “motivate
their followers by raising their followers’ concerns from security and belonging to achievement and
self-actualization, and by moving them beyond self-interest to concerns for their group, organization,
or society” [26]. Transformational leadership theory became well-known in the world. It is still popular
among both academic researchers and practitioners. Also emerging in the late 1970s was the servant
leadership theory, which emphasizes ethics and the highest priority of other’s needs. Although there
are many similarities between servant leadership and transformational leadership, servant leadership
has been less studied compared with transformational leadership.

Although primarily mainstream theories were introduced, we have focused on the Machiavellian
leadership theory because of the behavior and characteristics of the leaders involved in HLW
management in Japan as identified in Section 3, and on the servant leadership theory among a
huge number of theories in the literature because of the characteristics which Machiavellian leaders
lacked in the past but which are required by the general public.

2.2. The Characteristics of Machiavellian Leadership and Related Research

Machiavellian leaders’ motivation is to obtain power and use it skillfully. Typical Machiavellian
leaders are pragmatic and try to maximize their self-interests. They believe they can manipulate or
deceive others because the ends justify the means [28]. Bass [26] explained that highly Machiavellian
presidents, as measured on the Mach Scale developed by Christie and Geis [29], were high in their
levels of expressive activity, self-confidence, emotional regulation, and the desire to be influential.
Due to its controversial characteristics and effectiveness, there remain a lot of heated debates about
Machiavellian leadership (e.g., President Trump [30,31]).

Sendjaya and Cooper [32] surveyed two for-profit and two not-for-profit organizations in Australia
to examine the dimensionality and construct the validity of the Servant Leadership Behavior Scale
(SLBS). They measured “Machiavellian leadership orientation” and “Servant leadership behavior”
using the Machiavellianism scale (Mach IV) [33] and SLBS, respectively (They also measured other
factors such as social desirability, but we excluded the measurements because they are irrelevant to our
study). Mach IV consists of 20 items and they used this scale (e.g., gets ahead by cutting corners here
and there) to assess the respondents’ direct leaders, where each item is rated on a 7-point scale ranging
from 1 (“strongly disagree”) to 7 (“strongly agree”). On the other hand, SLBS consists of 35 items,
comprising six factors such as responsible morality (e.g., takes a resolute stand on moral principles)
with which respondents rate their direct leaders’ or supervisors’ servant leadership behavior on 5-point
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scale, ranging from 1 (“strongly disagree”) to 5 (“strongly agree”) [32]. They found a strong negative
correlation (r = −0.65, p < 0.5) between servant leadership and Machiavellian leadership orientation,
which suggests that “Machiavellian behaviors squarely contradict those of servant leadership”.
Considering the contrast between the two theories, they determined that servant leadership has
many appeals both for researchers and practitioners as a holistic model which incorporates various
dimensions such as morality and integrity [32].

2.3. Brief Review of Servant Leadership Theory and Related Research

According to Wart [34], the major characteristic of the servant leadership theory is the emphasis
on the ethical responsibilities to followers, stakeholders, and society. Bass [26] described servant
leaders as those who are especially concerned about their constituencies with less power or at a
disadvantage. Robert K. Greenleaf, who is the founder of servant leadership theory, said that Hermann
Hesse’s novel Journey to the East inspired his idea of servant leadership, which emerged after he
became deeply involved in colleges and universities during the period of campus dispute in the late
1960s and early 1970s. According to Greenleaf [35], “the servant-leader is servant first. It begins
with the natural feelings that one wants to serve, to serve first.” Greenleaf’s theory is based on his
own experience at AT&T as well as being a consultant for businesses, foundations, professional
societies, church organizations, and universities in the US, Europe, and developing nations. The core
of Greenleaf’s theory is the dimension of moral authority (conscience) as described by Stephen R. Covy
in the foreword to Greenleaf’s book Servant Leadership. This means that a servant leader believes that
the ends and means cannot be separable from all conscience. Followers of the principle of servant
leadership will willingly respond to a leader who is proven and trusted as a servant, and not the
authority of an existing organization behind the leader [35]. Although Greenleaf first coined his
philosophy of servant leadership in the 1970s, its academic progress is still at its earliest stage [23].
Parris and Peachey [36] claimed the absence of empirical studies about servant leadership across all
the databases searched before 2004. Most studies on servant leadership are either a definition of its
concept to model it or development of measurement tools to empirically test it [36].

In order to determine how current and future leaders should accept their ethical responsibility for
HLW management, we have examined the details of the characteristics and the definitions of servant
leadership through a literature review.

2.4. The Characteristics of Servant Leadership

In this study, we introduce “Ten Characteristics of a Servant Leader” identified by Spears [37]
and “Primary Characteristics” identified by Focht and Ponton [38] through a Delphi study (Table 1).
Parris and Peachey [36] found through a systematic literature review of servant leadership that Spears’
definition of servant leadership was the second most referenced after Greenleaf. Spears’ characteristics
of a servant leader are “listening, empathy, healing, awareness, persuasion, conceptualization, foresight,
stewardship, commitment to the growth of people, and building community.” To better define servant
leadership, Focht and Ponton [38] conducted a Delphi study [39,40] with multiple rounds by asking a
panel of scholars who had extensive publications on servant leadership characteristics. Twelve primary
characteristics emerged among the 100 characteristics of servant leadership previously identified by
Sendjaya [32]. These 12 primary characteristics of servant leadership were identified as the most
essential characteristics that should be exhibited by a servant leader.
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Table 1. The ten characteristics of a servant leader as identified by Spears [37] and twelve primary
characteristics of servant leadership as identified by Focht and Ponton [38].

Characteristics of a Servant Leader

Identified by Spears [37] Identified by Focht and Ponton [38]

Listening Value people
Empathy Humility
Healing Listening

Awareness Trust
Persuasion Caring

Conceptualization Integrity
Foresight Service

Stewardship Empowering
Commitment to the growth of people Serve others’ needs before their own

Building community Collaboration
- Love
- Unconditional love and learning

Although Coetzer et al. [41] pointed out that researchers have not yet reached a consensus
about the characteristics, competencies, and measurement, the characteristics of servant leadership
introduced above are noteworthy if we consider the history of HLW management and the leadership
in Japan as discussed in the previous study [15]. We introduce a similar leadership theory to servant
leadership next and summarize the results of the previous study and describe the past leadership in
Section 3.

2.5. Similar Leadership to Servant Leadership

According to Wart [34], the first leading publication dedicated to ethical issues in the field of
leadership was Greenleaf’s Servant Leadership but it did not join the mainstream. By stark contrast to
servant leadership, Leadership [27], a book by James MacGregor Burns came into the limelight [34].
Although both authors emphasized the ethical dimension, Burns’ theory became well-known as
“Transformational Leadership” and became extremely popular because of its ideal leadership for
change. Bass [26] explained that the transformational leaders defined by Burns [27] “motivate
their followers by raising their followers’ concerns from security and belonging to achievement and
self-actualization, and by moving them beyond self-interest to concerns for their group, organization,
or society” [26]. Transformational theory has been well researched and further developed by many
researchers since then [42–47]. Servant leadership is considered similar to transformational leadership
and Stone et al. [23] identified the similarities and differences between the two leadership theories.
They pointed out that “both transformational leadership and servant leadership emphasize the
importance of appreciation and valuing people, listening, mentoring or teaching, and empowering
followers.” Nonetheless, the transformational leaders direct their focus on the organization while their
behavior is motivated to achieve the organizational goals. In comparison, the servant leaders direct their
focus on the followers, with the accomplishment of organizational objectives just a consequential result.

3. The Major Problems of HLW Management in Japan

In this section, we review the results of the study of Takeuchi et al. [15] before analyzing the
behavior and characteristics of leadership of the then mayor of Toyo Town.

There were five major problems with HLW management involving the most important
organizations in Japan, namely NUMO and ANRE in addition to Toyo Town [15]. According to
Takeuchi et al. [15], (1) ANRE lacked an “understanding of scientific context and justifications to
assure any organizations of the fundamental safety of disposal” and (2) an “understanding of different
international boundary conditions and how these influenced program implementations.” It was also
mentioned that (3) the Final Disposal Act enacted in 2000 (drafted by ANRE) “hindered NUMO in
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starting literature surveys for HLW disposal”, (4) NUMO had a “problem communicating with local
people of Toyo Town and could not win credibility”, and (5) Toyo Town lacked the “opportunity
to develop an unbiased understanding of technical issues associated with siting and operating a
repository and argue for its long-term safety, thereby failing to win credibility.”

The causes of these five problems were all related to failures of leadership as previously identified
by Takeuchi et al. [15]: (1) lack of communication between leaders of key organizations, (2) lack of
alliance with key organizations, and (3) not getting people to believe ethical responsibilities taken to
society. Causes 1 and 2 were previously discussed in detail [15], but cause 3 is taken up for further
discussion in this study as the trust of the general public in the implementing leaders can be influenced
by how the leaders put social responsibilities into practice.

In order to clarify leaders’ behavior and leadership characteristics for successful HLW management,
we first focus on Toyo Town’s case. The then mayor used his power to submit the application form for
a literature survey to NUMO twice. The first time, he did not communicate with the decision-makers
of the local council, the governor of Kochi Prefecture where Toyo Town was located, nor the leaders of
neighboring municipalities. The second time, he submitted the application based only on his political
judgment. His application ran into strong opposition from not only the local council but also the
governor of Kochi Prefecture and the residents in the neighboring municipalities [16,48,49]. As seen
elsewhere (e.g., the municipality of Wellenberg, Switzerland), even if there is some local acceptance,
if neighboring municipalities feel that they are impacted but do not receive the benefits of the host,
they often apply pressure to decrease acceptance [50].

It is crucial for a leader (mayor) of a candidate municipality to communicate transparently with
the governor of the prefecture where the candidate municipality is located and leaders (mayors) of
neighboring municipalities in addition to the decision-makers of the local council in order to inform
them of the reasons for the application, share the vision, and align them all. Since the then mayor
acted according to his arbitrary judgement to obtain the subsidies, the local people, the governor
of Kochi Prefecture and residents of neighboring municipalities considered him and the Japanese
government as making money talk for siting without transparency [16]. The general public did not
clearly distinguish the Japanese government from NUMO and/or ANRE. The then mayor’s behavior
discussed below is based on the facts described in his book [16] and two studies which were based on
the same mayor’s book and the newspaper articles [48,49]. By examining the behavior of the mayor
based on the leadership theories we reviewed in the previous section, we found that his leadership
was Machiavellian. Therefore, we further analyzed which behavior of the mayor of Toyo Town closely
follows a typical Machiavellian leader [28].

3.1. What Did the Mayor of Toyo Town Do?

(a) Used his power to submit the application form for a literature survey to NUMO twice, first without
communications with the decision-makers of the local council, the governor of Kochi Prefecture,
and the leaders of the neighboring municipalities, later based on his political judgment.

(b) Tried to benefit from the subsidies of the Japanese government (municipalities that accepted
a literature survey could receive 210 million Japanese yen in order to develop and support
industries and increase employment opportunities).

(c) Did not mean to manipulate or deceive local people on purpose but believed that getting the
associated subsidies would justify his means of submission without transparency.

Each behavior of the mayor of Toyo Town corresponds with the characteristics of Machiavellian
leaders below.

3.2. What Do Typical Machiavellian Leaders Do?

(a) Try to obtain power and use it skillfully.
(b) Try to maximize their self-interests.
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(c) Manipulate or deceive others since the ends justify the means.

There was no evidence that the then leaders (not only the two directors mentioned above but
also any other leaders) of NUMO or ANRE were Machiavellian or that they had concluded a secret
agreement with the mayor before his submission of the application form for a literature survey to
NUMO; however, the general public in Japan tended to doubt any leaders of NUMO and ANRE.
This is due to the known association of NUMO and ANRE as part of the Japanese “Nuclear Power
Village.” The Japanese “Nuclear Power Village” is a closed and exclusive community of legislators,
regulators, manufactures, and researchers who are involved in the promotion of nuclear power and
recognized to act in a secretive way for a long time [17,51].

Due to the lack of procedural fairness, NUMO as well as ANRE failed to win credibility along
with the mayor even before technical issues and safety protocols were properly communicated to the
local residents. The mayor later complained in his book that NUMO and ANRE failed to take the
lead in denying false rumors. He claimed that he was forced to fight alone while ANRE took too
much time (two months) until his application was approved [16]. In fact, Machiavellian leadership is
not something limited to the case of Toyo Town or HLW issues. According to the official report of
The Fukushima Nuclear Accident Independent Investigation Commission by the National Diet of
Japan [52], while Tokyo Electric Power Company Holdings (TEPCO) “strongly influenced energy policy
and nuclear regulations”, they abandoned their responsibilities to METI. Also, TEPCO “manipulated
the cozy relationship with the regulators”, the Nuclear and Industrial Safety Agency (NISA), and the
Nuclear Safety Commission (NSC), “to take the teeth out of rules and regulations”. TEPCO, NISA,
and NSC “either intentionally postponed putting safety measures in place or made decisions based
on their organization’s self-interest.” They prioritized their own institutional well-being over public
safety, thereby compromising the safety of the public [52]. When the then president of TEPCO covered
up the fact of meltdown at 1F, the general public criticized their secretive nature [51].

When we compared the characteristics of the past leadership of the mayor of Toyo Town and
the leaders of TEPCO, NISA, and NSC, we observed the pattern of their leadership as Machiavellian.
As these organizations are known to be part of the Japanese “Nuclear Power Village”, the general
public distrusted their past and present leadership. Although the mayor was not a member of the
“Nuclear Power Village”, his leadership followed the Machiavellian pattern and, due to HLW being
associated with the “Nuclear Power Village”, it was easy for the general public to group their leadership
characteristics all together. In order to get rid of deep-rooted distrust and start anew, leaders of NUMO
and ANRE together with the leaders of candidate municipalities should take ethical responsibility
towards their society by sound leadership that prioritizes public safety and the well-being of the nation,
not their own profit or institutional well-being.

4. What Is Suitable Leadership for HLW Management for the Future?

The pattern of behavior and characteristics of a Machiavellian leader were exhibited by the then
mayor of Toyo Town, which led to the loss of his credibility along with that of NUMO and ANRE.
We tried to find leadership theories which prioritize ethical responsibility towards society and well-being
of the general public by literature review. As introduced in Section 2.3, the major characteristic of the
servant leadership theory is the emphasis on the ethical responsibilities to followers, stakeholders,
and society [34]. Servant leadership is considered remarkably similar to transformational leadership.
While transformational leadership also places emphasis on ethics and valuing people as described in
Section 2.5, the transformational leaders direct their focus towards the organization, and their behavior
builds follower commitment towards organizational objectives [23]. If transformational leadership is
adopted for HLW management in Japan, the leaders’ focus will be directed toward NUMO and/or
ANRE, and their behavior builds the general public’s commitment towards final disposal. On the other
hand, if servant leadership is adopted, servant leaders of NUMO and ANRE will focus on both their
employees and the general public, including local people of any candidate municipalities.
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After the 1F accident, the Japanese government and the nuclear industry severely lost national
and international credibility. If NUMO and ANRE’s behavior builds the general public’s commitment
towards final disposal now, the public will probably feel a strong antipathy against such leadership.
Hence, it is prudent for leaders of NUMO and ANRE to serve first the well-being of the whole nation
and then think that the achievement of final disposal is a subordinate outcome.

In addition, Sendjaya and Cooper [32] pointed out that Machiavellian behavior squarely contradicts
the behavior of servant leader as described in Section 2.2.

Moreover, the report of the Nuclear Energy Agency (NEA) [20] described how waste management
organizations and safety authorities can effectively fulfil their societal and ethical responsibilities.
They enumerated the behavioral features necessary for such organizations and authorities as
having “openness, transparency, honesty, consistency, willingness to be tested, freedom from
arrogance, recognition of limits, commitment to a highly devoted and motivated staff, coherence with
organizational goals, an active search for dialogue, and alert listening stance and caring attitude” [20].
These behavioral features closely overlap with the characteristics of a servant leader, which further
emphasizes the suitability of servant leadership in HLW management. Hence, among many leadership
theories, servant leadership was found to be the most suitable for HLW management.

Needless to say, there have been other problems besides the leadership problem. According
to an interview with the technical leader of NUMO between 2000 and 2008 from the study of
Takeuchi et al. [15], he emphasized that it was too difficult to convince the general public of safety.
The current director of NUMO explains three frequent comments on fear from the participants in
“Dialogue-Based Meetings on Final Disposal of High-Level Radioactive Waste” [13] that have been held
by NUMO at more than 100 venues all over Japan to enhance understanding among the general public
about the geological disposal project since the Nationwide Map of Scientific Features for Geological
Disposal [53] was published by the Japanese government in July 2017. Their comments are [54]: “(1) fear
and distrust towards the Japanese government’s nuclear power policy, the electric power companies
and nuclear power/nuclear power industry due to the 1F accident etc., (2) fear of the geological features
of Japan (e.g., groundwater and earthquake risk, igneous activity), and (3) fear of long-term safety”.
Although confidence-building and risk communication on how to ensure safe HLW disposal have
been done [20,55–57], NUMO has had the same communication problem since it was established.
We must remember that leaders are the actors who decide what to disclose and how to communicate
their visions to others. They also decide whether or not to empower the general public including the
locals of candidate municipalities to engage in important communications for decision-making during
the siting process in order to achieve the envisioned goal. Leadership is reflected in all strategies and
tactics to solve any problems and/or move forward, as Machiavellian leadership was reflected in the
case of Toyo Town. Hence, it is crucial to adopt an appropriate leaderships strategy before developing
communication skills or tools.

Therefore, we conceptually define the ideal behavior of a leader for HLW management by using
the characteristics of a servant leader identified by Spears [37] and Focht and Ponton [38] as well as the
interpretation of servant leadership theory by Stone et al. [23] as shown in Table 2. We focus on behavior
which Machiavellian leaders lacked in the past, but which is required by the general public. We believe
servant leadership can be functional through the practice of the ideal behavior we have defined in
Table 2. In Section 5, we will describe how leaders of NUMO, ANRE and candidate municipalities can
exhibit the characteristics of a servant leader through the practice of the ideal behavior in Table 2.
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Table 2. The ideal behavior of a leader for high-level radioactive waste (HLW) management based
on the characteristics of a servant leader identified by Spears [37] and Focht and Ponton [38] and the
interpretation of servant leadership theory by Stone et al. [23].

Characteristics of a Servant Leader Ideal Behavior of a Leader for HLW
Management

Identified by Spears [37] Identified by Focht and Ponton [38] -

Awareness, stewardship Caring, serving others’ needs before their own
Serve first for the well-being of the whole
nation and think that the achievement of
final disposal is a subordinate outcome.

Listening, empathy, healing Value people, listening, humility, trust, love
Value the general public and listen to their
opinions with humility, empathy and an

altruistic mind.

- Unconditional love and learning,
collaboration, empowering

Learn from the general public, collaborate
with them, and empower them to engage in
decision-making during the siting process.

Persuasion, conceptualization Integrity

Persuade the general public with integrity
and clear vision through meetings such as

“Dialogue-Based Meetings on Final
Disposal of High-Level Radioactive Waste.”

Foresight, commitment to the
growth of people, building

community
Service

Not only secure procedural fairness and
safe disposal, but also commit themselves

to the growth of people and development of
a unique community.

5. The Functions of Servant Leaders for HLW Management in Japan

According to Greenleaf [35], the person who is leader first chooses to serve later—after leadership
is established. On the other hand, the servant leader is a servant first and tries to benefit the least
privileged in society or at least not to further deprive [35]. Who will be the least privileged in society
when the final disposal of HLW is proceeding? Many people may insist that the local people of the
host municipality where the HLW repository is constructed will be the least privileged. If so, how will
the servant leaders for HLW management in Japan function to benefit the least privileged?

Coetzer et al. [41] pointed out that although servant leadership had been studied quite well
in the literature, practical recommendations for how to successfully implement servant leadership
within organizations has yet not been properly conceptualized. Through a systematic literature review,
Coetzer et al. [41] identified and grouped the main functions of a servant leader into strategic and
operational servant leaderships using the characteristics and competencies of servant leadership.
Since their study was basically on servant leadership within organizations, we take account of the
results of the study of Takeuchi et al. [15] and modify their results to define the functions of servant
leaders that will be suitable for HLW management in Japan as indicated below.

5.1. Strategic Servant Leadership

5.1.1. Function 1

A technical leader of NUMO communicates with a leader (a director) of ANRE for correct
scientific input and confidence-building before communicating with their employees or the general
public (here general public includes leaders and local people of municipalities), and sets, translates,
and executes a higher purpose vision, namely: (1) devoting themselves to the nation and not to pass
on the burden to future generations; (2) isolating HLW from humans and the environment to ensure
safety; (3) establishing a unique local community such as the Östhammar municipality of Sweden is
aiming for [58].

5.1.2. Function 2

Each leader’s own behavior is aligned so that he/she becomes a role model and ambassador to
others in line with a higher purpose vision described above. By exhibiting the characteristics of servant
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leadership not only to the employees of NUMO and ANRE but also to the general public, leaders will
demonstrate why they love to serve the nation. Some people served by servant leaders will become
followers, even “grow as persons”, and “become more autonomous” and more likely themselves to
become servant leaders as Greenleaf states [35].

5.2. Operational Servant Leadership

5.2.1. Function 1

The leaders of NUMO and ANRE align themselves first and thereafter their followers. Leaders care
and grow the talent of the followers so that they can become servant leaders themselves and achieve
the visionary goal for the well-being of the whole nation. Since a servant leader can help followers
to mature emotionally, intellectually, and ethically [32], the general public may be able to transcend
personal emotions. It is desirable that NUMO and ANRE should raise both the capacity to serve
and the level of performance as servants for a better society using new regenerative forces operating
within their organizations. If their servant leadership is functional at this stage, the leaders of some
municipalities may become followers and join the alliance with NUMO and ANRE.

5.2.2. Function 2

The leaders of NUMO, ANRE, and candidate municipalities empower followers to achieve the
higher purpose vision, but leaders need to continuously monitor progress and improve policies,
processes, systems, products, and services for safe disposal. When the general public is convinced of
the higher purpose, vision, and safety, they will become followers or even become servant leaders to
achieve the vision by themselves. Leaders of NUMO, ANRE, and candidate municipalities need to
value the autonomy of their followers and let them act by themselves.

Although we have theoretically defined the functions of servant leaders for HLW management,
people may question its validity and may doubt if there are servant leaders who can work like this in
Japan. We have met a number of potential servant leaders who were involved in HLW management in
Japan before.

Greenleaf [35] pointed out that even intelligent leaders often fail in leading and in following
servants as leaders due to fuzzy thinking. Too many leaders tend to settle for being critics and experts
and there is too much intellectual wheel spinning, too much retreating into “research” [35] (p. 58).
Such leaders do not undertake the tough and high-risk tasks of building a better society. It is prudent
for the current leaders of NUMO and ANRE to “offer explicit preparation for leadership” to potential
servant leaders so that they can realize the supreme functions described above. Even if the current
leaders are not servant leaders themselves, they can lead potential servant leaders to the strategic stage
of servant leadership and decide to follow the potential servant leaders.

If the servant leaders of NUMO, ANRE, and candidate municipalities could follow what we
have suggested, the general public will grow according to Greenleaf’s test of servant leadership.
Moreover, some of them may subsequently become servant leaders who can devote themselves to the
nation and ultimately avoid passing the burden of the present to future generations. Needless to say,
servant leadership is not a panacea for all the problems. For example, NUMO needs to develop a safety
case to ensure safe disposal and their latest report will be published soon. Nonetheless, leaders of not
only NUMO but also ANRE must place their ethical responsibilities towards their society first to win
credibility. Otherwise, the general public cannot accept any offers related to HLW disposal.

All over the world, there are many elected officials who postpone projects that are unpopular
among the general public like HLW disposal. Such a habit is referred to as “Not in My Term of
Office (NIMTOO)”. NIMTOO has been a key driver of resistance to repository siting at local, regional,
and national levels around the world. If leaders of ANRE are servant leaders, they will not postpone
their project on purpose; instead, they will tackle the tough project and avoid passing the burden
on to future generations. In this way, the higher purpose vision can be achieved for the well-being
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of the nation. Even if most elected officials involved are not servant leaders at the starting point
of the project, some of them who are served by a servant leader may grow as persons according to
Greenleaf’s test of servant leadership, and consequently may become servant leaders themselves
during the project period.

Finally, we believe servant leadership will break the ice for winning credibility. If leaders
pretend to be servant leaders with modest behavior or words, the general public will sense such
acts. As Greenleaf [35] believed, the most open course to carry out a project for a better society
must be to develop the capacity to serve and improve the level of performance as servant of existing
organizations such as NUMO and ANRE by employing new regenerative forces operating within them.
If servant leadership is proved as such a leadership, people will grow and our society will develop
while producing more servant leaders.

6. Conclusions

The pattern of behavior and characteristics of a Machiavellian leader were exhibited by the then
mayor of Toyo Town, which led to the loss of his credibility along with NUMO and ANRE. In common
with some other leaders in the Japanese “Nuclear Power Village” whose behavior had been questioned
by the general public for a long time, the then mayor could not get people to believe that he took
his ethical responsibilities toward society seriously and consequently halted the progress towards
siting. To get rid of deep-rooted distrust and improve the future siting process, this study suggests that
servant leadership is the suitable leadership style for HLW management because servant leaders direct
their focus on the followers, with the achievement of organizational objectives a subordinate outcome;
this will increase the positive perception of the general public by involving them in the decision-making
process. Leaders of NUMO and ANRE together with leaders of candidate municipalities can break the
ice in terms of winning credibility with servant leadership that prioritizes public safety or well-being
of the nation instead of their own profit or institutional well-being. By exhibiting the characteristics
of servant leadership, some of those who are served by a servant leader will grow and evolve as
persons according to Greenleaf’s test of servant leadership. Consequently, followers of servant leaders
would become servant leaders themselves who will be willing to devote themselves to the nation and
prioritize proper implementation of difficult and controversial, but necessary, projects to ultimately
avoid passing the burden of the present on to future generations. If servant leadership were to be
adopted for the management of HLW in Japan, further research based on feedback from followers and
the general public may be required. Such research can be meaningful both to researchers and those
who are engaged in HLW management worldwide.

Author Contributions: Conceptualization, M.R.H.T. and K.N.I.; Formal analysis, M.R.H.T., L.M. and G.P.M.;
Funding acquisition, T.H. and K.N.I.; Investigation, M.R.H.T.; Methodology, M.R.H.T.; Resources, L.M.; Supervision,
T.H. and K.N.I.; Validation, L.M.; Writing—Original draft, M.R.H.T.; Writing—Review & Editing, L.M. and G.P.M.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: The authors wish to thank Shinsuke Kitagawa for his sincere encouragement to accomplish
this study for future generations.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

ANRE Agency for Natural Resources and Energy
METI Ministry of Economy, Trade and Industry
NEA Nuclear Energy Agency
NISA Nuclear and Industrial Safety Agency
NSC Nuclear Safety Commission
NUMO Nuclear Waste Management Organization of Japan
TEPCO Tokyo Electric Power Company Holdings



Sustainability 2020, 12, 8691 13 of 15

References

1. Gospodarczyk, M.M.; Fisher, M.N. IAEA Releases 2019 Data on Nuclear Power Plants Operating Experience.
2020. Available online: https://www.iaea.org/newscenter/news/iaea-releases-2019-data-on-nuclear-power-pl
ants-operating-experience (accessed on 2 October 2020).

2. World Nuclear Association WNA. Nuclear Power in the European Union. 2020. Available online:
https://www.world-nuclear.org/information-library/country-profiles/others/european-union.aspx
(accessed on 2 October 2020).

3. Ministry of Economy, Trade and Industry METI. Strategic Energy Plan. 2018. Available online:
https://www.enecho.meti.go.jp/en/category/others/basic_plan/5th/pdf/strategic_energy_plan.pdf
(accessed on 2 October 2020).

4. Nuclear Waste Management Organization of Japan NUMO. Geological Disposal of TRU Waste. 2008. Available
online: https://www.numo.or.jp/en/publications/pdf/TRU_200809.pdf (accessed on 27 January 2018).

5. International Atomic Energy Agency IAEA. Geological Disposal Facilities for Radioactive Waste- Specific
Safety Guide No. SSG-14. 2011. Available online: https://www.iaea.org/publications/8535/geological-dispos
al-facilities-for-radioactive-waste (accessed on 15 July 2020).

6. Bossart, P.; Bernier, F.; Birkholzer, J.; Bruggeman, C.; Connolly, P.; Dewonck, S.; Fukaya, M.; Herfort, M.;
Jensen, M.; Matray, J.-M.; et al. Mont Terri rock laboratory, 20 years of research: Introduction,
site characteristics and overview of experiments. Swiss J. Geosci. 2017, 110, 3–22. [CrossRef]

7. Tsang, C.-F.; Bernier, F.; Davies, C. Geohydromechanical processes in the Excavation Damaged Zone in
crystalline rock, rock salt, and indurated and plastic clays—In the context of radioactive waste disposal.
Int. J. Rock Mech. Min. 2005, 42, 109–125. [CrossRef]

8. Nuclear Energy Agency NEA. Japan’s Siting Process for the Geological Disposal of High-Level Radioactive
Waste- an International Peer Review, NEA No. 7331. 2016. Available online: https://www.oecd-nea.org/rwm
/pubs/2016/7331-japan-peer-review-gdrw.pdf (accessed on 15 July 2020).

9. Tochiyama, O.; Masuda, S. Building technical and social confidence in the safety of geological disposal in
Japan. J. Nucl. Sci. Technol. 2013, 50, 665–673. [CrossRef]

10. Nuclear Waste Management Organization of Japan NUMO. The Repository of Site Selection Process. 2002.
Available online: https://www.numo.or.jp/en/jigyou/new_eng_tab03.html (accessed on 23 February 2020).

11. Nuclear Energy Agency NEA. Radioactive Waste Management Programmes in Oecd/Nea Member Countries:
Finland. 2016. Available online: https://www.oecd-nea.org/rwm/profiles/Finland.pdf (accessed on 20 May 2020).

12. Nuclear Energy Agency NEA. Radioactive Waste Management Programmes in OECD/NEA Member
Countries: Sweden. 2013. Available online: https://www.oecd-nea.org/rwm/profiles/Sweden_profile_web.
pdf (accessed on 20 May 2020).

13. Nuclear Waste Management Organization of Japan NUMO. Status of Geological Disposal Business in Foreign
Countries (as of March 2019). 2019. Available online: https://www.numo.or.jp/chisoushobun/overseas/efforts.
html (accessed on 20 May 2020).

14. Ohtomo, S.; Osawa, H.; Hirose, Y.; Ohnuma, S. The impacts of Fukushima nuclear accident on public acceptance
of geological disposal of high level radioactive waste. Jpn. J. Risk Anal. 2014, 24, 49–59. (In Japanese)

15. Takeuchi, M.R.H.; Hasegawa, T.; Hardie, S.M.L.; McKinley, L.E.; Ishihara, K.N. Leadership for management
of high-level radioactive waste in Japan. Environ. Geotech. 2020, 7, 137–146. [CrossRef]

16. Tashima, Y. Nuclear Energy War in a Small Town No One Knew; WAC: Tokyo, Japan, 2008. (In Japanese)
17. Anon. Concealment of Reactor Core Meltdown, Denial of Instruction of Official Residence Tepco/Niigata

Prefecture Verification Committee: Survey Result of Fukushima Nuclear Power Plant Accident
(in Japanese). 2017. Available online: https://www.nikkei.com/article/DGXMZO25077350W7A221C1000000/

(accessed on 26 January 2018).
18. Agarwal, O.P.; Kumar, A.; Zimmerman, S. Chapter 9- Transport planning and decision making in the age of

social media: From exclusivity to inclusivity. In Emerging Paradigms in Urban Mobility: Planning, Financing and
Management; Agarwal, O.P., Kumar, A., Zimmerman, S., Eds.; Elsevier: Cambridge, MA, USA, 2019; pp. 169–197.

19. Malik, S.H.; Aziz, S.; Hassan, H. Leadership behavior and acceptance of leaders by subordinates: Application
of Path Goal Theory in telecom sector. Int. J. Trade Econ. Financ. 2014, 5, 170–174. [CrossRef]

20. Nuclear Energy Agency NEA. Geological Disposal of Radioactive Waste: National Commitment, Local and Regional
Involvement—A Collective Statement of the OECD Nuclear Energy Agency Radioactive Waste Committee Adopted

https://www.iaea.org/newscenter/news/iaea-releases-2019-data-on-nuclear-power-plants-operating-experience
https://www.iaea.org/newscenter/news/iaea-releases-2019-data-on-nuclear-power-plants-operating-experience
https://www.world-nuclear.org/information-library/country-profiles/others/european-union.aspx
https://www.enecho.meti.go.jp/en/category/others/basic_plan/5th/pdf/strategic_energy_plan.pdf
https://www.numo.or.jp/en/publications/pdf/TRU_200809.pdf
https://www.iaea.org/publications/8535/geological-disposal-facilities-for-radioactive-waste
https://www.iaea.org/publications/8535/geological-disposal-facilities-for-radioactive-waste
http://dx.doi.org/10.1007/s00015-016-0236-1
http://dx.doi.org/10.1016/j.ijrmms.2004.08.003
https://www.oecd-nea.org/rwm/pubs/2016/7331-japan-peer-review-gdrw.pdf
https://www.oecd-nea.org/rwm/pubs/2016/7331-japan-peer-review-gdrw.pdf
http://dx.doi.org/10.1080/00223131.2013.799398
https://www.numo.or.jp/en/jigyou/new_eng_tab03.html
https://www.oecd-nea.org/rwm/profiles/Finland.pdf
https://www.oecd-nea.org/rwm/profiles/Sweden_profile_web.pdf
https://www.oecd-nea.org/rwm/profiles/Sweden_profile_web.pdf
https://www.numo.or.jp/chisoushobun/overseas/efforts.html
https://www.numo.or.jp/chisoushobun/overseas/efforts.html
http://dx.doi.org/10.1680/jenge.19.00007
https://www.nikkei.com/article/DGXMZO25077350W7A221C1000000/
http://dx.doi.org/10.7763/IJTEF.2014.V5.364


Sustainability 2020, 12, 8691 14 of 15

March 2012; OECD/NEA Publishing: Paris, France, 2012; Available online: https://www.oecd-nea.org/rwm/r
eports/2012/7082-geo-disposal-statement.pdf (accessed on 28 January 2018).

21. Atomic Energy Commission AEC. Shared Final Disposal of Related Administrative Agencies: Evaluation of
Activity Status Report (in Japanese). 2016. Available online: http://www.aec.go.jp/jicst/NC/senmon/hosya_
haiki/houkoku.pdf (accessed on 26 April 2018).

22. Ministry of Economy, Trade and Industry METI. General Plan for Geological Disposal Research and
Development (in Japanese). 2018. Available online: http://www.meti.go.jp/report/whitepaper/data/pdf/2018
0329001_01.pdf (accessed on 26 January 2018).

23. Stone, G.; Russell, R.F.; Patterson, K. Transformational versus servant leadership: A difference in leader
focus. Leadersh. Org. Dev. J. 2004, 25, 349–361. [CrossRef]

24. Stogdill, R.M. Handbook of Leadership: A Survey of the Literature; The Free Press: New York, NY, USA, 1974.
25. Yukl, G. Managerial leadership: A review of theory and research. J. Manag. 1989, 15, 251–289. [CrossRef]
26. Bass, B.M. The Bass Handbook of Leadership: Theory, Research, and Managerial Applications, 4th ed.; The Free Press:

New York, NY, USA, 2008.
27. Burns, J.M. Leadership; Harper and Row Publishers: New York, NY, USA, 1978.
28. Machiavelli, N. The Prince; Mentor Press: New York, NY, USA, 1961.
29. Christie, R.; Geis, F.L. Studies in Machiavellianism; Academic Press: New York, NY, USA, 1970.
30. Brunello, A.R. The measure of Machiavelli? Fear, love, hatred, and Trump. World Aff. 2019, 182, 324–349.

[CrossRef]
31. Ignatius, D. Donald Trump Is the American Machiavelli. 2016. Available online: https://www.washingtonpost.c

om/opinions/donald-trump-is-the-american-machiavelli/2016/11/10/8ebfae16-a794-11e6-ba59-a7d93165c6
d4_story.html (accessed on 20 May 2020).

32. Sendjaya, S.; Cooper, B. Servant leadership behaviour scale: A hierarchical model and test of construct
validity. Eur. J. Work Organ. Psychol. 2011, 20, 416–436. [CrossRef]

33. Deluga, R.J. American presidential Machiavellianism: Implications for charismatic leadership and rated
performance. Leadersh. Q. 2001, 12, 339–363. [CrossRef]

34. Wart, M.V. Public-sector leadership theory: An assessment. Public Adm. Rev. 2003, 63, 214–228. [CrossRef]
35. Greenleaf, R.K. Servant Leadership: A Journey into the Nature of Legitimate Power and Greatness; Paulist Press:

New York, NY, USA, 1977.
36. Parris, D.L.; Peachey, J.W. A systematic literature review of servant leadership theory in organizational

contexts. J. Bus. Ethics 2013, 113, 377–393. [CrossRef]
37. Spears, L.C. Character and servant leadership: Ten characteristics of effective, caring leaders. J. Virtues Leadersh.

2010, 1, 25–30.
38. Focht, A.; Ponton, M. Identifying primary characteristics of servant leadership: Delphi study. Int. J. Leadersh. Stud.

2015, 9, 44–61.
39. Adler, M.; Ziglio, E. Gazing into the Oracle: The Delphi Method and its Application to Social Policy and Public

Health, 1st ed.; Jessica Kingsley: London, UK, 1996.
40. Hsu, C.C.; Sanford, B.A. The Delphi technique: Making sense of consensus. Pract. Assess. Res. Eval. 2007, 12, 1–8.
41. Coetzer, M.F.; Bussin, M.; Geldenhuys, M. The functions of a servant leader. Adm. Sci. 2017, 7, 5. [CrossRef]
42. Avolio, B.J.; Bass, B.M. Developing Potential across a Full Range of Leadership: Cases on Transactional and

Transformational Leadership; Lawrence Erlbaum Associates: Mahwah, NJ, USA, 2002.
43. Bass, B.M. Leadership and Performance beyond Expectations; The Free Press: New York, NY, USA, 1985.
44. Bass, B.M.; Avolio, B.J. Manual for the Multifactor Leadership Questionnaire; Consulting Psychologist Press:

Palo Alto, CA, USA, 1990.
45. Kotter, J.P. What Leaders Really Do; Harvard Business Review Press: Boston, MA, USA, 1999.
46. Tichy, N.M.; Cohen, E. The Leadership Engine: How Winning Companies Build. Leaders at Every Level; Harper

Collins: New York, NY, USA, 1997.
47. Yukl, G. Leadership in Organizations, 4th ed.; Prentice-Hall Inc.: Upper Saddle River, NJ, USA, 1998.
48. Saigo, T.; Komatsuzaki, S.; Horii, H. Decisive factors of the dispute regarding high-level radioactive

waste repository siting at Toyo-Cho, Kochi, Japan: An analysis of political process and possible solutions.
Sociotechnica 2010, 7, 87–98. (In Japanese)

49. Wada, R.; Tanaka, S.; Nagasaki, S. Social acceptance process model for ensuring the high-level radioactive
waste disposal site. Trans. At. Energy Soc. Jpn. 2009, 8, 19–33. (In Japanese) [CrossRef]

https://www.oecd-nea.org/rwm/reports/2012/7082-geo-disposal-statement.pdf
https://www.oecd-nea.org/rwm/reports/2012/7082-geo-disposal-statement.pdf
http://www.aec.go.jp/jicst/NC/senmon/hosya_haiki/houkoku.pdf
http://www.aec.go.jp/jicst/NC/senmon/hosya_haiki/houkoku.pdf
http://www.meti.go.jp/report/whitepaper/data/pdf/20180329001_01.pdf
http://www.meti.go.jp/report/whitepaper/data/pdf/20180329001_01.pdf
http://dx.doi.org/10.1108/01437730410538671
http://dx.doi.org/10.1177/014920638901500207
http://dx.doi.org/10.1177/0043820019884940
https://www.washingtonpost.com/opinions/donald-trump-is-the-american-machiavelli/2016/11/10/8ebfae16-a794-11e6-ba59-a7d93165c6d4_story.html
https://www.washingtonpost.com/opinions/donald-trump-is-the-american-machiavelli/2016/11/10/8ebfae16-a794-11e6-ba59-a7d93165c6d4_story.html
https://www.washingtonpost.com/opinions/donald-trump-is-the-american-machiavelli/2016/11/10/8ebfae16-a794-11e6-ba59-a7d93165c6d4_story.html
http://dx.doi.org/10.1080/13594321003590549
http://dx.doi.org/10.1016/S1048-9843(01)00082-0
http://dx.doi.org/10.1111/1540-6210.00281
http://dx.doi.org/10.1007/s10551-012-1322-6
http://dx.doi.org/10.3390/admsci7010005
http://dx.doi.org/10.3327/taesj.J08.015


Sustainability 2020, 12, 8691 15 of 15

50. Swissinfo. Radioactive Waste: Japan Learns from Switzerland’s Mistakes. 2019. Available online: https://ww
w.swissinfo.ch/eng/waste-storage_radioactive-waste--japan-learns-from-switzerland-s-mistakes/44812352
(accessed on 15 June 2020).

51. Tokyo Electric Power Company Holdings TEPCO. Reflections and Vows of TEPCO (in Japanese). 2016.
Available online: http://www.tepco.co.jp/press/release/2016/1300453_8626.html (accessed on 3 March 2020).

52. Kurokawa, K.; Ishibashi, K.; Oshima, K.; Sakiyama, H.; Sakurai, M.; Tanaka, K.; Tanaka, M.; Nomura, S.;
Hachisuka, R.; Yokoyama, Y. The Official Report of The Fukushima Nuclear Accident Independent
Investigation Commission. 2012. Available online: https://www.nirs.org/wp-content/uploads/fukush
ima/naiic_report.pdf#search=%27Fukushima+kurokawa%27s+report%27 (accessed on 3 February 2020).

53. Nuclear Waste Management Organization of Japan NUMO. On the Publication of the “Nationwide Map of
Scientific Features for Geological Disposal”. 2017. Available online: https://www.numo.or.jp/en/what/topics_
170801.html (accessed on 27 January 2018).

54. Takahashi, T. Geological disposal of high-level radioactive waste: NUMO’s dialogue activities (in Japanese).
J. At. Energy. Soc. Jpn. 2020, 62, 56–57.

55. West, J.M.; McKinley, L.E. Building confidence in the safe disposal of radioactive waste. Radioact. Environ.
2007, 9, 227–249.

56. Osawa, H.; Nogami, T.; Hoshino, M.; Tokunaga, H.; Horikoshi, H. Risk communication at Horonobe
Underground Research Center, using the public information house and underground research laboratory.
J. Nucl. Fuel Cycle Environ. 2019, 26, 45–55. (In Japanese) [CrossRef]

57. Saegusa, H. Concept and strategy for ensuring the safe geological disposal. J. Nucl. Fuel Cycle Environ. 2018,
25, 33–39. (In Japanese)

58. Nuclear Energy Agency NEA. Actual Implementation of a Spent Nuclear Fuel Repository in Sweden: Seizing
Opportunities. 2012. Available online: https://www.oecd-nea.org/rwm/docs/2012/rwm-r2012-2.pdf (accessed
on 28 January 2018).

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

https://www.swissinfo.ch/eng/waste-storage_radioactive-waste--japan-learns-from-switzerland-s-mistakes/44812352
https://www.swissinfo.ch/eng/waste-storage_radioactive-waste--japan-learns-from-switzerland-s-mistakes/44812352
http://www.tepco.co.jp/press/release/2016/1300453_8626.html
https://www.nirs.org/wp-content/uploads/fukushima/naiic_report.pdf#search=%27Fukushima+kurokawa%27s+report%27
https://www.nirs.org/wp-content/uploads/fukushima/naiic_report.pdf#search=%27Fukushima+kurokawa%27s+report%27
https://www.numo.or.jp/en/what/topics_170801.html
https://www.numo.or.jp/en/what/topics_170801.html
http://dx.doi.org/10.3327/jnuce.26.1_45
https://www.oecd-nea.org/rwm/docs/2012/rwm-r2012-2.pdf
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Leadership Theories 
	Changes in Leadership Theories 
	The Characteristics of Machiavellian Leadership and Related Research 
	Brief Review of Servant Leadership Theory and Related Research 
	The Characteristics of Servant Leadership 
	Similar Leadership to Servant Leadership 

	The Major Problems of HLW Management in Japan 
	What Did the Mayor of Toyo Town Do? 
	What Do Typical Machiavellian Leaders Do? 

	What Is Suitable Leadership for HLW Management for the Future? 
	The Functions of Servant Leaders for HLW Management in Japan 
	Strategic Servant Leadership 
	Function 1 
	Function 2 

	Operational Servant Leadership 
	Function 1 
	Function 2 


	Conclusions 
	References

