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Abstract
The Ogasawara Islands were registered as a Natural World Heritage in 2011. The land snails of the
Ogasawaras are an important group of organisms that guarantee their universal value as a World Heritage Site.
In particular, the uninhabited island of Ani-Jima has high genetic diversity and is of great importance for
conservation. In recent years, however, there has been noticeable damage to the land snails of Ani-Jima
caused by rats. The Ministry of the Environment has implemented a rodenticide aerial spraying project for rat
control since FY2009. The project failed, however, due to lack of communication with residents and lack of
trust. In this study, introducing strategies for measures against alien species and conservation of endemic
species by introducing an analysis of residents’ interests and proposals for procedures based on the findings of
the rat verification committee, in which the author has been involved as a chairperson. In projects with high
uncertainty, such as rat control, it is important to adopt not only the concept of adaptive management but also
an adaptive governance approach, which can be used to formulate a decision-making process for community
participation that fully takes into account the concerns of the local residents.
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1. Introduction
The Ogasawara Islands were registered as a Natural
World Heritage site in 2011 as “the islands serve as an
outstanding example of the ongoing evolutionary
processes in oceanic island ecosystems,” as evidenced by
the high levels of endemism; speciation through adaptive
radiation; evolution of marine species into terrestrial
species; and their importance in the scientific study of
such processes.
Land snails are an important group of organisms that
guarantee universal value as a World Heritage site, and
the uninhabited islands, especially Ani-Jima, have high
biodiversity and high conservation importance. In recent
years, however, there has been notable damage to the
land snails of Ani-Jima caused by invasive rats (Rattus
rattus). To solve this issue, aerial spraying of rodenticide
has been carried out by the Ministry of the Environment.
However, in the aerial spraying of rodenticides conducted
in FY2014, there were too few numerical values related
to toxicity in the explanatory materials and indications of
insufficient consideration of environmental impacts at
local briefings before the project’s implementation. As a
result, distrust towards the project’s administration
became apparent and rodenticides in the planned Ani-Jima
Island project were abandoned. The Rat Countermeasures
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Verification Committee was established in FY 2017 to
protect conservation targets, including land snails, by
discontinuing use of rodenticides and proposing ideal
countermeasures for rats with appropriate consideration
of the environment. The purpose of the Verification
Committee was to verify (1) the environmental impact of
the rodenticide spraying project carried out in FY2009,
and (2) the process leading to the cancellation of the
rodenticide spraying. As chairperson of the Rat
Countermeasures Verification Committee, the author
introduces in this paper what has been clarified by the Rat
Countermeasures Verification Committee to share what
was learned in the Ogasawaras.
The reason this great distrust occurred and the
project was postponed with urgency was that social
scientific approaches such as risk communication and
consensus building were not considered due to the
urgency to take natural scientific measures against the
threat. The problem of rat control in the Ogasawaras
shows the importance of paying sufficient attention to
public participation and risk communication regarding
alien species control. Below, based on the Rat
Countermeasures Verification Committee’s findings, I
introduce points regarding public participation and risk
communication that were clarified in the Ogasawaras’
case.
©2019 AIRES
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2. Towards Adaptive Governance
2.1 Public Participation
In addition, because biological interactions need to
be considered in natural resource management, an
“adaptive management” system should be established to
control island invasive species. However, to solve
problems more rationally, it is necessary to consider how
to establish not only an “adaptive management system,”
but also an “adaptive governance” system (Miyauchi et
al., 2014). This incorporates public participation and
consensus building processes. Before introducing the
case study, I examine why it is necessary to consider
public participation and risk communication in alien
species control. In the past, natural science approaches
have been regarded as important in nature restoration
projects, such as countermeasures for rats, but the
importance of consensus building with stakeholders,
including the residents living there has not been
considered a concern. Recently the importance of the
adapted governance concept in the natural science
approach has begun to be discussed (Brunner et al, 2005).
In policy decisions in the field of natural science, no
absolutely correct answers can be derived. So in the
process of policy decision making, the most appropriate
method is selected from various methods and then
implemented. For this choice to be accepted by society,
procedural fairness must be ensured by essential citizen
participation in a democratic society (Kitamura, 2002). It
could be said that in policy decisions, there are two
important functions: (1) justification and (2)
rationalization. The justification function serves to
legitimize decision-making for the policy through the
democratic process as required in a democratic society.
The rationalization function serves to make risk
management more efficient and rational in terms of the
environment and economy. It is expected that the
participation of the public at an early stage will clarify
interests and problems and at the same time, will bring
together a lot of knowledge and help in selecting the most
appropriate, rational method (Ruckelshous, 1985).
For public participation to be substantive, sufficient
amounts and quality of information and opportunities for
participation must be provided. To that end, it is necessary
to consider risk communication regarding what kind of
information is provided by what method, in addition to
constructing procedures for public participation.
2.2 Risk Communication
The traditional form of communication in the policy
decision-making process has been unilateral information
transmission. To switch from unilateral information
transmission to two-way communication, it is necessary
for the information sender to understand the receiver (the
person who is the target of communication). Information
on how the risk message is understood and accepted, and

what information the stakeholders really want to know is
provided, taking into account the differences between the
sender’s and receiver’s position and the risk perception
gap (Renn & Kastenholz, 2000). Lack of such efforts will
eventually lead to the distrust where, “We couldn’t get
the information we really wanted, only unnecessary
information.” In this case, not only does communication
become meaningless, but it can also create new sources
of distrust. It is important, to understand the regional
characteristics, culture and climate, to comprehend the
current situation and to grasp what kind of risks are
recognized and how they differ from those of
administration (Kikkawa, 1999). To promote appropriate
risk communication, building relationships of trust is
important. Elements that build relationships of trust
include the reliability of the outgoing messages, the
senders, the procedures and the organizations.

3.	Rat Countermeasures Verification
Committee Findings
3.1 Verification of Past Business
To clarify such matters as what residents are
concerned about regarding the Ministry of the
Environment’s rat countermeasures, the following
questions were asked: “Where is the cause of distrust?”
and “What kind of information is required?” We
conducted a survey and interviews with residents. As a
result, the biggest source of distrust for the residents was
that there were no clear answers to the following
questions: “Why was Diphacinone selected?” “Why was
aerial spraying chosen?” and “Is the implementation
proceeding without involvement of the islanders?” As
shown in Figs. 1 and 2, resident’s interests related to the
rat control project and ways they could be dealt with,
there was no scientific response to matters regarding the
lack of procedures to promote communication/
participation or to the islanders’ questions and concerns.
This was a problem of distrust toward scientific
verification, consideration of the characteristics of the
Ogasawara Islands and rats, and the necessity for and
implementation of comprehensive measures.
We considered keywords on how to deal with issues
that had been clarified in the verification process to
identify the cause of anxiety and distrust (Fig. 1), and
classified these keywords (Fig. 2).
①Anxiety and Distrust due to Issues with Communication
and Processes
・Diphacinone was selected as a rodenticide spray, and
there was insufficient explanation about the basis for
selecting this formulation;
・The reason for selecting an aerial spraying method was
not clearly communicated to the community;
・Concerns of residents who risked contact with
rodenticides were not properly considered (nor were
they consulted);

Invasive Alien Species Control and Public Participation

Fig. 1 Anxieties/interests related to the rat control project.
Source: Environmental Risk Verification Report on Ogasawara National Park Rats Control in 2015.

Fig. 2 Ways in which the anxieties/interests related to the rat control project could be handled.
Source: Environmental Risk Verification Report on Ogasawara National Park Rats Control in 2015.
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・The project’s administrative details were considered
only by the Ministry of the Environment (including the
public works budget and contractor selection process),
engendering distrust;
・Although there was a risk of re-invasion from
surrounding islands, no countermeasures were indicated.
In risk communication, as mentioned above, it is
necessary to provide information that responds to the
interests and concerns of the residents. It was also
confirmed that it is necessary to provide detailed
information according to age and gender, and secure
opportunities for participation. In addition, as a premise
for public participation and risk communication,
discussions were also held on how to provide information
to people who are not very interested in the conservation
of land snails. Study sessions for general countermeasures
were also held.
②Distrust of and Anxiety about Scientific Verification
There was insufficient verification of environmental
impacts such as residues and effects on other animals
(pre- and post-environmental impact monitoring was
insufficient). Insufficient consideration was given to
mitigating effects on other animals or the spillage of
rodenticides into the ocean.
Therefore, the Committee assessed the direct impact
of Diphacinone in soil and water runoff tests and on
various non-target species (seawater fish, freshwater
organisms, hermit crabs, freshwater turtles, several
arthropods, etc.) In addition, the Committee conducted
demonstration experiments such as analyzing the amount
accumulated in the body and further considered
secondary effects on predators, such as Buteo buteo
toyoshimai, endemic to the islands. As a result, potential
impacts on rare birds and animals were revealed that had
thus far been considered to be unaffected by
implementation of the project. Specifically, feral pigeons
(Columba livia), which are closely related to the redheaded wood pigeon (Columba janthina nitens), an
endengered endemic subspecies, showed higher sensitivity
to Diphacinone than had previously been assumed, and
there was also a risk of poisoning due to accidental
consumption of granules. Concerns about secondary
poisoning caused by rats that had eaten rodenticides were
also raised. Some worrisome issues with rodenticides
were also revealed, including indications that fish and
turtles could eat packets or granules that had spilled
offshore. Therefore, the following countermeasures were
taken: (1) precise post-mortem monitoring of rats and
environmental impacts from the spraying of rodenticides;
(2) measures to mitigate the impact on the natural
environment, non-target organisms and living environment
when spraying rodenticides; (3) review of the timing of
spraying from the viewpoint of balance between risks and
effects; (4) consideration of combinations of methods for
mitigating impacts and promoting technological
improvements; and (5) prevention of outflow to the ocean

as much as possible, and further investigation of the
effects on food organisms.
③Public Participation Process
To promote appropriate risk communication, it is
important to ensure opportunities for the public to
participate in decision-making. To ensure the reliability
of risk messages, in addition to the reliability of senders
and organizations, it is essential to ensure opportunities
for participation by ensuring procedural fairness.
Participation in the decision-making process can change
one-sided communication into two-way communication,
which can be expected both to reduce misunderstandings
in the communication process and to deepen mutual
understanding (National Research Council, 1989). There
is no doubt that early public participation is an important
factor in promoting proper risk management and
countermeasures to invasive species. For this reason, the
Committee proposed a decision process that embodied
the concept of an adaptive government that incorporates
public participation in addition to the adaptive
management approach of flexibly correcting problems
when they occur. The process was examined based on the
results of the above questionnaire, and the Committee
proposed a policy decision process that incorporated the
concept of adaptive governance (Figs. 3 and 4).
④Request for Resumption of Bait Station
Although it has become clear that the rat
countermeasure project of 2009 was conducted without
such considerations and insufficient environmental
consideration in general, it is impossible to predict how
the land snail crisis will unfold. In response to advice
from the Science Committee, the Verification Committee
requested the Ministry of the Environment to implement
an emergency response in August 2015 with reference to
the measures on Nishi-Jima Island, using a bait station.
As an emergency response in some important
conservation areas on Ani-Jima Island, measures to
reduce the damage caused by rats to land snails were
implemented.

4. Conclusions
To preserve the native nature of islands around the
world, including Japan, we have long fought against alien
species brought by humans (Wegmann et al., 2011).
Among them, rats are particularly difficult to eradicate,
and various methods such as rodenticides and traps have
been tried and tested. Each method has its own merits and
demerits, and it is not easy to select final methods
conclusively. It is also difficult to obtain the
understanding of residents about such selections. In
countermeasures to alien species such as those against
rats, the conventional administrative response emphasizes
ensuring the effectiveness of each countermeasure using
a natural scientific approach. However, this does not give
enough consideration to residents’ participation. The risk
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Fig. 3 Flowchart of policy decision process proposed by the Rat Countermeasures Verification Committee.
Source: Environmental Risk Verification Report on Ogasawara National Park Rat Control in 2015.

Fig. 4 Process for improving risk communication with residents and other stakeholders.
Source: Environmental Risk Verification Report on Ogasawara National Park Rat Control in 2015.
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communication and decision-making process with
residents who are actually exposed to risks such as
contact with rodenticides has become more and more
important. To avoid the danger of the Ogasawara Islands
going from “world heritage to crisis heritage” (Yoshida,
2008), we need to reduce snail damage by reducing the
density of rats in important conservation areas for the
time being. To avoid extinction of natural heritages such
as snails, it is necessary to formulate strategies to control
alien species and conserve endemic species throughout
the Ogasawara Islands. To ensure effectiveness of
implementation, it is necessary to grasp the environmental
impact of implementing measures through monitoring,
implement mitigation measures as much as possible and
communicate risks to local residents, among other
measures. Countermeasures must also be implemented on
an ongoing basis, and it is imperative to incorporate
public understanding and participation on a continued
basis in the process (for example, in New Zealand where
eradication has been successful, subsequent re-entry by
invasive species has been prevented. A collaborative
project was undertaken with residents to accomplish this
(Project Island Song, 2019).
In Japan, natural heritage sites include not only the
Ogasawara Islands, but also Shiretoko, Shirakami-Sanchi
and Yakushima. As with the Ogasawara Islands, there
will be future discussion about risk communication with
residents and how to cooperate with residents to
implement continuous protective measures. Since this is
an issue that needs to be addressed, the Ogasawara rat
countermeasures, disseminated on the basis of matters
verified by the Verification Committee, are based on
conservation efforts at other World Heritage sites, risk
communication with residents and the ways in which
people participate. They will also provide suggestions. I
would like to thank everyone who has cooperated in our
verification over these many years and all of the people
concerned.
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