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There are four atoll states in the world: The Republic
of Kiribati, the Maldives, the Republic of the Marshall
Islands (RMI), and Tuvalu. These countries are com-
prised entirely of low-lying land approximately 2 m
above sea level. The Intergovernmental Panel on Cli-
mate Change (IPCC) has recognized that atoll coun-
tries are highly vulnerable to rising sea levels due to
climate change. This study aimed to clarify the relative
advantages and disadvantages of possible alternatives
compared to the present livelihoods of the Marshallese
in their home country. We also attempted to iden-
tify the best plausible option, using few sets of possible
value judgements over the evaluation criteria. The fol-
lowing four alternatives were examined in this study:
(i) migration to the developed world, (ii) migration to
other island states, (iii) land reclamation and raising,
and (iv) development of floating platforms. To evaluate
the performance of the four alternatives, we selected
16 criteria representing the societal conditions that
would result from each alternative. The performance
of each alternative per criterion was rated from 1 to
5 by a literature survey, interviews with researchers
who worked on the livelihood of Marshallese immi-
grants in the U.S. states of Arkansas, Hawaii, and Ore-
gon, and interviews with people knowledgeable about
the behavior of the Marshallese both in their home
country and in the United States as immigrants. The
“migration to the developed world” alternative proved
the best choice, followed by “developing floating plat-
forms,” “land reclamation and raising,” and “migra-
tion to other island states.” We also found that “migra-
tion to the developed world” offered the most change
to immigrants, while the alternative of “land recla-
mation and raising” resulted in the smallest change.
The magnitude of anticipated change should be con-
sidered. We employed the Analytic Hierarchy Pro-
cess (AHP) to experimentally evaluate four alterna-
tives in an integrated manner and about three cases
were “all the criteria are equally important,” “social

environment is more important,” and “personal envi-
ronment is more important.” With AHP, the “migra-
tion to the developed world” alternative yielded the
highest point for all three cases examined. Notably,
climate migrants do not suddenly emerge, because cli-
mate change is a slow-onset process. The Marshallese
should make wise use of the available lead time to pre-
pare for migration in the future.

Keywords: atoll country, climate change adaptation,
Marshall Islands, migration, sea level rise

1. Introduction

1.1. Impact of Climate Change on Atoll Countries
According to the latest special report by the Intergov-

ernmental Panel on Climate Change (IPCC) in 2018, the
sea level is estimated to rise from 54 cm to 97 cm with
a 1.5°C temperature increase and from 63 cm to 112 cm
with a 2.0°C increase from pre-industrial to present-day
levels [1]. Since its first assessment report, the IPCC
has recognized small islands and atoll countries as be-
ing highly vulnerable to sea level rise. There are four
sovereign atoll states in the world: The Republic of
Kiribati, the Maldives, the Republic of the Marshall Is-
lands (RMI), and Tuvalu. These countries are comprised
entirely of low-lying nations [2] with above sea level
height of approximately 2 m, which is particularly vul-
nerable to the anticipated sea level rise [3]. Sea level
rise increases the risk of inundation and coastal flooding,
erosion exacerbation, and saltwater intrusion into rivers
and underground aquifers, causing infrastructural dam-
age. Therefore, climate change poses a major risk to the
economic, social, and environmental situation of the re-
gion and exacerbates risks to the realization of fundamen-
tal human rights, especially for those atoll states [4].
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1.2. Present RMI Policy
Except for some commitments to reduce greenhouse

gas (GHG) emissions, the RMI government has not pre-
sented clear, adaptive policies targeting sea level rise.
Hilda Heine, a former president of RMI, who was enthusi-
astic about environmental issues, once said “My country
has shown that if one of the smallest and most isolated
nations can do it – so can everyone else, including the
big emitters. Making the transition to net zero emissions
makes sense for our global economy and our environment,
as well as for our people and our planet” [5].

The RMI has already started building seawalls. Heine
announced a US$29 million funding partnership with the
World Bank to design and build a new seawall on the
densely populated Ebeye Atoll in 2019 [6]. As a sep-
arate project, the RMI government allocated $4.5 mil-
lion on 78 new seawalls under the national budget for
FY2020 [7].

Heine spoke to local journals of the need for land to
rise in the future. “Rising our islands is a daunting task
but one that must be done.” She stressed that RMI must
focus on this new level of adaptation in the age of climate
change [8].

Although RMI has thus far focused more on mitigat-
ing climate change effects through international efforts
rather than implementing national adaptation measures,
there have been a few recent adaptation measures.

As a next step, RMI has formulated an interactive, web-
based visualization tool that demonstrates the impact of
rising sea levels on these communities, to help the atoll
nation plan for different sea level scenarios over the next
100 years. Artessa Saldivar-Sali, a resilience engineering
specialist with the World Bank, claims that the adapta-
tion pathways highlighted by the visualization platform
are already helping the government and its development
partners in the short, medium, and long term. She also
suggests that under extreme scenarios where sea levels
increase by 2 m or more, the only viable option is mas-
sive land reclamation with costs in the billions; this is far
higher than any current investment in climate adaptation
projects. In other words, RMI would be forced to rely
on inter-atoll or international migration as an adaptation
option [9].

Moreover, at a high-level meeting of the 26th Confer-
ence of the Parties (COP26) to the United Nations Frame-
work Convention on Climate Change (UNFCCC), held
in Glasgow in November 2021, the RMI’s Minister of
Health and Welfare stressed the need for a 50/50 split
between mitigation and adaptation measures in global fi-
nancing [10]. This reflects the RMI’s current climate
change.

1.3. Policy Selected by Other Atoll Nations
Among the four atoll nations, the Maldives is the only

country that took a concrete measure to address sea-level
rise. It created Hulhumalé, a new 1.9 km2, 1.8 m high
artificial island for urban expansion [11]. It is set to house
100,000 people by 2030. Many are expected to be climate

migrants. Currently, it is home to 20,000 residents [12].
The Republic of Kiribati is in a similar situation. The

government has promoted “Migration with Dignity,” urg-
ing residents with employable skills to consider moving
abroad. It bought nearly 6,000 acres of land in Fiji, an
island nation more than 1,000 miles away, as a potential
destination for migrants. Anote Tong, a former president
of Kiribati who pushed through the Fiji purchase, said the
purchase was also intended as a cry for attention from
the world [13]. Fiji and Kiribati have been working on
a planned relocation program, although they have faced
challenges in finding land where their citizens can share
space with the local population without conflicts [14].

Although Tuvalu has not clearly announced its policy,
it has also started discussing possible relocation options in
Fiji [14]. Furthermore, Mortreux and Barnett suggest an
interesting aspect that may be related to the national pol-
icy for sea-level rising: religion plays an important role in
shaping people’s responses to climate change in Tuvalu.
They mentioned that around half of their interviewees be-
lieved that climate change was not an issue of concern be-
cause in the Bible, God promised Noah that there would
be no further flooding. Moreover, some interviewees in-
dicated that they would never leave the islands even if cli-
mate change escalated to a point where the community
needed to leave [15].

1.4. Possible Measures to Cope with Anticipated
Sea Level Rise

Since atoll countries are currently at high risk of disap-
pearing due to the overall effects of sea level rise, two
adapting measures should be considered: migrating to
other countries or staying in their countries. Each measure
had two possible options. The following four alternatives
should thus be examined in this study:

i. Migration to developed world.

ii. Migration to other island states.

iii. Land reclamation and raising.

iv. Developing floating platforms.

It is difficult to answer whether one of these alterna-
tives should be prioritized over others. Still, for exam-
ple, Adger and Barnett [16] urge for policies and mea-
sures that allow people to maintain lives they value in
places where they belong, rather than migrating to other
places. The UNFCCC attempted to protect people flee-
ing the direct impacts of climate change, including those
forced to leave their homes due to sea level rise. The
UNFCCC also recognizes migration and human mobility
links by calling for states to respect and promote migrant
rights [14]. Biermann and Boas suggested that the way to
protect climate migrants must be seen as a global problem
and global responsibility [17].

Some coral islands have been reinforced with sea dikes
and by raising the land behind them using materials
dredged from nearby locations. However, raising islands
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through dredging and other engineering efforts is costly,
as is the development of floating platforms. Some low-
cost community-based adaptation measures, if possible,
would be more appropriate for communities with fewer
financial resources [18].

1.5. Migration to the Developed World
The citizens of RMI have emigrated to the developed

world, specifically the United States, since the 1980s.
This was made possible by the Compact of Free Asso-
ciation (COFA), which was concluded between the two
countries in 1986 [19]. COFA allows RMI citizens to
enter, stay, work, and study in the United States without
having a visa or work permit. This study was conducted
under the assumption that the COFA will continue.

Most immigrants from RMI live in a few U.S. states,
including Hawaii, Arkansas, Oregon, and Washington,
where there are job opportunities. In these states, im-
migrants from the RMI have formed communities. Fur-
thermore, currently, over one-third of the total RMI pop-
ulation has immigrated to and formed communities in the
United States; however, some have difficulty earning in
household income. In fact, State of Hawaii data show that
immigrants through COFA had the lowest household in-
come, averaging less than half of the state average [20].

Moreover, a survey of students in RMI showed that the
United States was by far the most popular immigration
destination; 60% of the students chose the United States
as their top immigration choice, while only 12% chose
Fiji. The most popular reason behind the preference for
the United States was education, followed by job oppor-
tunities, healthcare, and family [21]. In fact, a survey con-
ducted at The University of the South Pacific Marshall
Islands Campus showed that 44% of the students at the
university were interested in immigrating to the United
States. The most common reason was to seek higher edu-
cation [22].

1.6. Migration to Other Island States
Presently, the most popular destination for Marshallese

people is the United States because of the COFA. There-
fore, the number of Marshallese people living in the
United States has increased by 400% since 2000 [23].
Despite this trend, some Marshallese people may choose
places other than the United States as their destina-
tion. In this section, we examine the possibility of
Marshallese migration to Fiji, with reference to migration
from Kiribati in Fiji.

Fiji consists of 333 islands located in the South Pa-
cific Ocean, with beautiful nature and exotic traditional
culture [24]. Many offices of regional corporate orga-
nizations and international organizations are located in
Suva, the capital [25]. Fiji has Fiji National Univer-
sity, the University of Fiji, and the University of the
South Pacific. Marshallese immigrants may secure op-
portunities for higher education in a favorable environ-
ment. Yoshioka et al. [22] suggested that Fiji is the sec-
ond most popular destination for Marshallese students in

USP’s RMI seeking higher education. From an education
standpoint, it is reasonable to consider Fiji as a possible
destination.

However, when Marshallese people settle in Fiji, they
may face problems. Maekawa et al. [26] pointed out is-
sues observed among immigrants from Kiribati in Fiji.
First, their levels of English skills proved insufficient to
settle in Fiji. As English is widely spoken in Fiji, En-
glish proficiency significantly affects livelihood after mi-
gration. Second, people in Kiribati generally lack infor-
mation about how to establish a livelihood in Fiji. Thus,
they struggle with local customs, cultural differences, and
a new environment after relocation. Finally, social cap-
ital is important for residing in Fiji. According to a
study by Bauer et al. [27], people tend to move to places
where members of their community have already settled
to take advantage of information or capital from their pre-
decessors. These issues proved instrumental for smooth
migration from Kiribati to Fiji and also apply to future
Marshallese immigrants migrating to other island states.

1.7. Land Reclamation and Raising
Since the 1990s, the Maldives has been constructing

a new artificial island called Hulhumalé as a measure to
manage overpopulation in the capital city, Malé. This arti-
ficial island construction by land reclamation and raising
may be applied to the RMI as a countermeasure against
anticipated sea-level rise.

However, the differences in population and economic
power between the Maldives and the RMI should be con-
sidered when determining if a similar measure is appli-
cable for the RMI. The present population of Hulhumalé
is approximately 100,000 [28], and the artificial island
is supposed to house 240,000 people. On the contrary,
the present population of RMI is around 60,000. At this
stage, as many as 30,000 Marshallese have migrated to
the United States and it is reasonable to assume that more
RMI citizens may soon migrate to the United States. This
implies that, even if the RMI chose the alternative of land
reclamation and raising, the magnitude (in terms of civil
works required) would be much smaller than the case of
Hulhumalé development in Maldives.

The major advantage of this alternative is that it may
abate the risk of submergence of the country due to sea
level rise. People scattered over numerous atolls can be
concentrated in one place. This may promote construction
of facilities, such as waste treatment plants and sewage
treatment systems [29]. It may also improve public infras-
tructure for healthcare and transportation [30]. A positive
impact may also be observed for public safety. The con-
struction of recreational facilities to attract tourists from
abroad may lead to new employment opportunities.

However, some disadvantages are foreseeable. First,
the project is costly. For those who were self-sufficient in
food before relocation, it would be surprising that every-
thing must be purchased with money after resettlement.
The number of years within which a new town built via
land reclamation and raising may be prone to anticipated
sea level rise, is also an open question.
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1.8. Developing Floating Platforms
“Mega-Floats,” or very large floating structures

(VLFS), are artificial structures built in coastal areas or
off-shore. This is increasingly recognized as a solution
for anticipated future sea-level rise. For instance, the
Deputy Secretary-General of the United Nations, Am-
ina Mohammed, recently commented in a forum on sus-
tainable floating cities at the UN Headquarters in New
York that floating cities are “innovative and remarkably
interesting” [31]. Various private companies have already
started working on floating city concepts. For example,
the Seasteading Institute suggests developing floating city
projects globally for residential purposes [32]. In 2008,
Shimizu Corporation, a construction company in Japan,
also proposed a plan to develop a fully self-sufficient off-
shore sustainable city called the “Green Float” [33].

Historically, Mega-Floats were used for strategic pur-
poses like storing energy sources, such as liquefied natural
gas (LNG) and petroleum [34]. However, facing a signifi-
cant increase in the global population and subsequent land
shortage, floating cities have increasingly gained attention
in recent years as possible solutions for the future. In fact,
developing floating houses has already been practiced in
some countries, such as the Netherlands. With more than
half of the Netherlands’s land surface below sea level,
people in this country are keen to have the concept of
“floating towns.” The proposition includes green houses,
shopping centers, and floating residential areas [35]. Fac-
ing the threat of sea level rise, therefore, puts us in posi-
tion to consider and examine how Mega-Floats can help
contribute to Marshall Island’s sustainable development.

1.9. International Legal Frameworks
There is no specific international treaty addressing

climate-induced migration. In most cases, the definition
of a “refugee” in the Refugee Convention does not apply
to those displaced by climate change [36]. International
human rights law has provided states’ protection obliga-
tions beyond the “refugee” category, to include people at
risk of “arbitrary deprivation of life, torture, or cruel, in-
human or degrading treatment or punishment.”

These human rights protections, which are called
“complementary protections,” are unlikely to sufficiently
protect climate-induced migrants [37]. This has led some
to call for the establishment of a new treaty for climate
migrants [38, 39]. However, in recent years, non-legally
binding frameworks such as the Global Compact on Mi-
gration have been formulated as practical solutions. There
are growing expectations that these frameworks will pro-
vide a higher level of human rights protection for climate-
driven migrants. In this trend, a new concept of “migra-
tion with dignity” has been proposed and is being widely
used [40].

1.10. Objectives of the Study
This study aimed to clarify the relative advantages and

disadvantages of the above-mentioned four alternatives

vis-à-vis the status quo, namely the present livelihood of
the Marshallese living in their home country.

We also attempted to evaluate four alternatives in an
integrated manner experimentally, so that the plausible
“best option” should be identified in accordance with a
few sets of possible value judgements over the criteria for
evaluation.

2. Materials and Methods

To evaluate the performance of the four alternatives,
we selected 16 criteria (see Table 1) representing the
societal conditions that would result from each alterna-
tive. Wheeler et al. [41] examined the livelihoods of
Marshallese immigrants in Hawaii and the Pacific North-
west using eight criteria that were also used in this study.
Additionally, eight more criteria, mostly reflecting the re-
lationships among immigrants as well as between immi-
grants and people in the host community, were employed
in this study.

The performance of each alternative per criterion was
rated on a Likert-type scale by selecting one of the fol-
lowing estimations: “Significantly improve,” “Improve,”
“Neither improve nor degrade,” “Degrade,” and “Signif-
icantly degrade.” These estimations were then converted
into numbers by giving five points for “Significantly im-
prove,” four points for “Improve,” three points for “Nei-
ther improve nor degrade,” two points for “Degrade,” and
one point for “Significantly degrade.”

Estimations were made through literature survey, inter-
views with researchers who worked on the livelihood of
Marshallese immigrants in Arkansas, Hawaii, and Oregon
of the United States, and interviews with people knowl-
edgeable about the behavior of the Marshallese both in
their home country and in the United States as immi-
grants.

We employed the analytic hierarchy process (AHP) to
experimentally evaluate four alternatives in an integrated
manner. When faced with a difficult decision, most peo-
ple consider the factors for evaluating alternatives, assess
the benefits of each factor, and make a final decision from
a holistic perspective. AHP is a systematic approach for
making such natural decisions. The AHP uses a hierarchi-
cal structure to evaluate alternatives, and the procedure
for evaluating alternatives is as follows: (1) set alterna-
tives, (2) identify factors to be considered when selecting
alternatives and establishing their hierarchical structure,
(3) evaluate the importance of these factors, (4) obtain
a relative score that indicates how much the alternatives
value each factor, (5) calculate the overall score for each
alternative using the importance factor and relative score,
and select the alternative with the highest score [42]. AHP
was originally developed by Saaty [43] and is widely used
to evaluate alternatives for various scenarios, including
ranking available options for a given project.
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Table 1. Evaluation of 4 alternatives by 16 criteria.

Criteria

Alternatives
Migration to the
developed world

Migration to
other island

states

Land
reclamation
and raising

Developing
floating

platforms
Housing 3 2 4 3
Purchasing power 3 3 4 4
Food security 4 3 3 4
Safety 3 3 3 4
Education 5 4 4 4
Social services 5 2 4 4
Health care 5 4 4 4
Employment 3 2 3 4
Participation in local activities 2 2 2 2
Climate 4 3 3 3
Living environment 5 3 4 4
Relationship with neighbors 3 2 2 2
Convenience of shopping 4 4 4 4
Access to amusements 5 4 4 4
Relationship within working place 2 2 3 3
Communications with others
(casual issues) 2 2 3 3

3. Results

The four alternatives were evaluated using the above-
mentioned 16 criteria, as shown in Table 1. The manner in
which each alternative was evaluated using a set of criteria
is mentioned below.

The feasibility of these alternatives was also examined
in the framework of international legal frameworks and
possible funding schemes.

The outcome of evaluating four alternatives in an inte-
grated manner, conducted experimentally using AHP, is
also shown below.

3.1. Migration to the Developed World
First, housing scored 3 because the increased income

will not exceed the increased housing costs in the United
States and that the housing situation will not change
much. Similarly, purchasing power scored 3 because of
the relationship between the rate of increase in income
and the price difference between RMI and the United
States [20]. Food security was scored 4 by comparing
the nutritional state of the people in RMI and the health
data of immigrants in the state of Arkansas [44, 45]. The
safety score was 3, since RMI and the United States are
equally safe. The score for education was 5 due to a large
difference in educational opportunities between RMI and
the United States. Social services also scored 5, since the
United States has social security programs, while RMI
does not [46]. Healthcare also received a score of 5 be-
cause the healthcare that people can access in the United

States is better than that of RMI. Employment scored 3
because many people who immigrated from RMI to the
United States were unable to secure a job [47].

Furthermore, participation in local activities scored 2
because the community of immigrants from RMI did not
have the same level of bond and number of people as in
RMI. Climate scored 4 because the United States is less
impacted by climate change than RMI. The living envi-
ronment scored 5 because the United States has higher
standards for waste collection, electricity, and access to
recreation compared to RMI. Relationships with neigh-
bors scored 3 because it has been reported that immi-
grants from RMI seldom experience trouble with the ex-
isting residents in the areas where they settle. Shopping
scored 4, since the United States’ markets offer more vari-
ety than those of RMI. Access to amusements scored 5 be-
cause the rate of internet access and number of TV chan-
nels are higher in the United States [48]. Relationships
in the workplace scored 2 because there are immigrants
from RMI that cannot speak English, which makes com-
munication in the workplace more challenging. Lastly,
communications with others scored 2 because immigrants
who cannot speak English will experience a harder time
socializing with their neighbors.

3.2. Migration to Other Island States
In this section, we consider the possibility of

Marshallese migration to Fiji, considering the evaluation
value consisting of 16 criteria for evaluation. Based on the
results, the possibility of Marshallese migration to Fiji is
low.
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First, the education level in Fiji is lower than that of
the United States. The evaluation value for education
in Fiji was 4, one point below that of the United States.
Education is a major motivation for Marshallese to mi-
grate abroad. Moreover, the United States offers generous
scholarships for Marshallese students. Fewer Marshallese
students wish to migrate to Fiji than to the United States
for the purpose of higher education. Second, the working
conditions on Marshall Island may be better than in Fiji
for some jobs. Rokoduru [49] suggested that the main
factors affecting Fijian migration to RMI are inadequate
salary and unfavorable working conditions in Fiji. In par-
ticular, skilled workers suffer. Thus, we ranked the eval-
uation value of employment in Fiji at 2. Third, there
are few social networks in Fiji for Marshallese people.
IOM [50] estimates that there were just over 14,000 for-
eign immigrants residing in Fiji in 2019, representing
1.8% of the country’s total population. RMI was not in-
cluded as a major country of origin in 2019. This implies
that Marshallese immigrants may not have enough of the
social support needed for smooth resettlement. Therefore,
we ranked the items related to social networks as 2. Fi-
nally, Marshallese immigrants are unable to receive suffi-
cient social services unless they change their citizenship
to Fijian. Therefore, we rated social service as 2. Ac-
cording to Maekawa et al. [26], not having Fijian citi-
zenship significantly limits opportunities to receive social
services. Maekawa et al. [26] also pointed out that peo-
ple who want to obtain Fijian citizenship must stay in the
country for more than ten years after their arrival. Obtain-
ing citizenship in Fiji is so difficult that migration-minded
Marshallese people probably seek opportunities in other
countries.

For these reasons, we estimate that the chance of suc-
cessful migration from RMI to Fiji is low. However,
some Marshallese have migrated to Fiji, which implies
that some find merit in this decision. If Fiji establishes a
new policy to attract immigrants by eliminating existing
problems, Fiji may become an attractive destination for
future immigrants from RMI.

3.3. Land Reclamation and Raising
The evaluation was conducted with reference to

Hulhumalé construction in the Maldives, to evaluate the
possible livelihoods if artificial islands were to be built in
the RMI.

For the following criteria, improvements are antici-
pated compared to the status quo. Housing should be
improved, especially with regards to housing facilities
and public services [30]. Purchasing power must be bet-
ter for those who were self-sufficient before resettlement.
The rate of school enrollment in the Maldives has in-
creased after the construction of Hulhumalé [51]. Pub-
lic services are expected to improve, as previous studies
show that satisfaction with the living environment, includ-
ing transportation and infrastructure, has increased in the
Maldives [30]. The construction of new medical facilities
on artificial islands should increase the satisfaction of res-
idents. The housing environment (water supply, drainage,

waste disposal, landscape, etc.) should also be improved
with new waste disposal and water tank facilities. The
convenience of shopping is also anticipated, as residents
will have easy access to commercial facilities. Entertain-
ment should also be enhanced in land built through recla-
mation and raising.

However, some aspects are expected to deteriorate. Par-
ticipation in local activities may decrease because mi-
gration disrupts the local community. Establishing sim-
ilarly strong ties after relocation does not immediately
sound. Although few residents in Hulhumalé feel that
their relationships with their neighbors have weakened,
it is expected that the relationships with new neighbors
may worsen as people move from single-family houses to
apartment complexes.

For some criteria, changes were not anticipated. The
survey results show that 67% of the food consumed in the
Marshall Islands is purchased from stores [42]. There-
fore, it is unlikely that relocation would impact food ac-
cess. In the Maldives, few data indicate that public safety
has improved after the construction of Hulhumalé, and
employment opportunities may not change significantly.
Although there is a possibility that some residents may
have to change their occupations after resettlement. Cli-
mate may not change as they continue to stay in the same
climate zone. As for interpersonal relationships at work-
places, there should be few changes, because the majority
of workers are Marshallese.

3.4. Developing Floating Platforms
To begin, we classified housing as 3 in our results.

While proper housing is to be provided, this could mostly
depend on the conditions set by developers of the floating
islands. Purchasing power should increase when such a
major project takes place. We assumed that food security
was 4. However, this figure could be as high as 5, be-
cause floating cities tend to benefit from their surround-
ing environments (e.g., marine resources). Considering
the current education conditions on Marshall Island, we
ranked education as 4. Safety, social services, and health
care should be considered as a set, since an increase in
one factor positively influences the others. With expecta-
tions that public support would increase, we rated these
sections as 4 for this reason. According to Shimizu Cor-
poration’s Green Float plan, there will be various business
opportunities in the floating city. Therefore, we ranked
employment at 4.

Participation in local activities and relationships with
neighbors were both graded as 2 because of our concern
that the existing community might be separated after re-
location. Climate was rated as 3, because only minor
changes (e.g., wind, sunlight, temperature, etc.) are antic-
ipated in moving to floating platforms. Crucial facilities
like sewage, waste disposal, and recycling plants would
be constructed on the floating city. For this reason, we de-
termined that living conditions would be 4. Convenience
for shopping and access to recreation were classified as 4.
Floating cities tend to be compact, and the construction
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of recreational areas should be considered. Relationships
within workplaces and communication with others were
rated as 3, as major changes are expected.

3.5. International Legal Frameworks and Funding
Schemes

In recent years, a growing international trend has pro-
moted “Migration with Dignity” for climate-driven mi-
grants both internally and externally; this has included the
development of non-legally binding international frame-
works. However, there are still many gaps between the
ideal and actual domestic laws and host country policies.
With the implementation of laws and policies reflecting
the “migration with dignity” concept, more people may
choose cross-border migration in the future. The other
two options, staying in the current location by developing
floating platforms or land reclamation and raising, are ex-
clusively domestic policy choices, in which case human
rights are subject to the domestic laws of the country.

However, there is no doubt that parties to human rights
treaties shall comply with obligations under the treaties;
for internal migration, the Guiding Principles on Internal
Displacement can be applied. Additionally, considering
the Common but Differentiated Responsibility Principle
(CBDR), the Paris Agreement under the UNFCCC stipu-
lates the need for capacity building support in developing
countries, including SIDS, and requires developed coun-
tries to “provide financial resources to assist developing
country parties with respect to both mitigation and adapta-
tion (article 9).” International funds have been established
to support adaptation efforts in developing countries, es-
pecially in the least developed countries and small island
countries. These include the Green Climate Fund, Adap-
tation Fund, Least Developed Countries Fund, and Spe-
cial Climate Change Fund. Under the UNFCCC regime,
the Warsaw International Mechanism (WIM) has been es-
tablished to share knowledge on loss-and-damage related
topics, including slow-onset events (including sea level
rise).

The use of these supports may facilitate SIDS govern-
ments choosing the third and fourth options. Additionally,
although it is not a human rights issue, the legal status of
artificial islands or marine structures may come into ques-
tion under the law of the sea in relation to these options.
Experts in the international community have already be-
gun to examine international law issues associated with
sea level rise.

3.6. Integrated Evaluation with AHP
For the experimental evaluation with AHP, firstly, a

pairwise comparison matrix must be developed for each
evaluation criterion (e.g., “social services”). The num-
bers in a matrix were calculated using the numbers in Ta-
ble 1. If the difference in values between two alternatives
(e.g., “migration to the developed world” and “migration
to other island states”) was 1, we placed 3 (as a number) to
the matrix. If the difference was 2 or 3, we placed 5 and
7, respectively, to the matrix. When one alternative has

Table 2. Pairwise comparison matrix for “social services.”

the same value as the others (e.g., “land reclamation and
raising” and “developing floating platforms”), a score of 1
was assigned. Table 2 shows a pairwise comparison ma-
trix for “social services” as an example. Sixteen pairwise
comparison matrices were developed for each criterion in
this manner.

Second, the relative importance of the criteria for eval-
uation should be determined. For this purpose, we exam-
ined the following three cases:

Case1: All criteria are equally important.

Case2: Social environment is more important.

Case3: Personal environment is more important.

In case 1, because all the criteria had the same impor-
tance, all elements in the pairwise comparison matrix of
the criteria became 1.

For cases 2 and 3, we classified the criteria into the fol-
lowing four categories:

• Social environment 1: Safety, education, social ser-
vices, and health care.

• Social environment 2: Employment, participation in
local activities, climate, and living environment.

• Personal environment 1: Housing, purchasing
power, food security, and relationship with neigh-
bors.

• Personal environment 2: Convenience of shopping,
access to recreation, relationship within the work-
place, and communication with others (casual is-
sues).

We also assumed that the criteria under social envi-
ronment 1 were more important than those under social
environment 2, and that the criteria under personal en-
vironment 1 were more important than those under per-
sonal environment 2. To carry out numerical calculation
for “case 2” mentioned above, for scores of social envi-
ronment 1, seven points were given to the criteria under
personal environment 2, five points to the criteria under
personal environment 1, and three points to social envi-
ronment 2. Numerical calculations for “case 3” were con-
ducted in the same manner.
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Table 3. Experimental integrated evaluation of alternatives.

The scores calculated with AHP for each alternative un-
der the three cases are shown in Table 3. The alternative
“migration to the developed world” yielded the highest
score for all three cases, followed by “migration to other
island states,” “land reclamation and raising,” and “devel-
oping floating platforms.” All cases had the same score
ranking for the alternatives. The alternative “migration to
other island states” tended to have lower scores than oth-
ers. In the case where “social environment” was impor-
tant, the alternative “migration to the developed world”
secures a much higher score than other three alternatives.
In the case where “personal environment” was most im-
portant, scores for the three alternatives of “migration to
other island states,” “land reclamation and raising,” and
“developing floating platforms” had smaller differences
than in the other two cases examined.

4. Discussion

4.1. Possible Impacts to the Mind of Immigrants
According to Table 1, by summing up the score of all

the criteria for evaluation, the four alternatives yielded (on
average) 3.63, 2.81, 3.38, and 3.50, respectively. This im-
plies that “migration to the developed world” was the best
choice.

Summing up the difference between “status quo (i.e.,
three points)” and the points assigned to each crite-
rion, the four alternatives averaged 1.00, 0.69, 0.63, and
0.75 points, respectively. This suggests that “migration to
the developed world” offered more changes to migrants.
The alternative of “land reclamation and raising” unsur-
prisingly offered the smallest change to future climate mi-
grants.

Clearly, alternatives should be selected by considering
various aspects. The magnitude of the anticipated change
caused by each alternative should be given due considera-
tion. Moving abroad for a better livelihood, namely the
alternative of “migration to the developed world,” may
incur large costs for migrants. A survey of immigrants
who have already relocated from RMI to the United States
should be included in further study. There is also a le-
gal question of whether the nation of RMI can survive if
the land is completely submerged after all residents have
moved out of the country.

Although it was not explicitly examined in this study,
it should also be considered that in RMI, as well as in
other Pacific countries, residents are extremely attached
to their land, and land has become an integral part of
life [52]. Moreover, land ownership is customary in the
RMI [53]. Therefore, for the alternative of “land reclama-
tion and raising” which makes the existing land no longer
visible, gaining consensus may be more difficult than the
other three options. Additionally, the capacity of the gov-
ernment to plan and implement an alternative should also
be considered [54].

4.2. Costs of Alternatives
This study almost disregarded the cost incurred to ma-

terialize the suggested alternatives. First, the concept of
cost effectiveness may not serve as a criterion for select-
ing one alternative over another. The nature of “migra-
tion to the developed world” is completely different from
“land reclamation and raising.” Persuading future climate
migrants to choose one alternative over another on the
grounds of cost effectiveness may not work.

Moreover, estimating the cost of each alternative in the
future, when the emergence of climate migrants becomes
imminent, is subject to many uncertainties, most of which
are difficult to estimate at this stage.

Construction of Hulhumalé Phase 1 costs US$32 mil-
lion to create 1.9 km2 of land (excluding cost to build
housing) for 60,000 inhabitants [9]. On the other hand,
Phase 2 of the project to develop 2.44 km2 of land (for
100,000 residents) cost US$160 million. The “unit cost”
of land reclamation and raising is hard to determine
even for phased projects in the same country. Thus, the
Hulhumalé project may not serve as a guide for estimat-
ing the cost of land reclamation and increase in other lo-
cations such as RMI.

There is also a difference in the government’s financ-
ing capacity between the Maldives and RMI: in 2020,
the GDP per capita in the Maldives was $7,446, while
in RMI it was only $4,073 [55]. Moreover, the govern-
ment is financially weak: of the total annual budget of
$146 million in 2006, 68% came from the United States,
leaving RMI with only $41 million in revenue, excluding
foreign aid [56]. Therefore, even if the government can
raise funds and donations for construction, it may not be
able to secure funds for continued maintenance.

4.3. Magnitude, Rate and Process
In 2015, we witnessed a “refugee crisis” in Europe.

More than 1.25 million people came to the member states
of the European Union, leaving their home countries due
to war, violence, and persecution [57]. This was regarded
as a crisis because of the magnitude, rate, and process.
The number of asylum seekers within one year was as
high as the population of Mauritius. European countries
were not prepared to absorb such a great number of asy-
lum seekers in a short period. This has caused massive
confusion in Europe.
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Climate migrants, who are obliged to leave their coun-
tries because of climate change will never emerge in such
a tragic manner. This is because climate change is a slow-
onset process, unlike wars. When and where climate mi-
grants emerge is somewhat predictable. At least a decade,
probably a few decades, of time is available for the in-
ternational community to prepare for climate migrants so
that they may relocate to their destinations with dignity as
humanity, unlike most asylum seekers who reached Eu-
rope in 2015.

Nunn and McNamara [54] concluded that relocation is
a transformational process. People need to change their
lives. Particularly, people need time to adapt when mov-
ing to a different place. Moreover, it takes time to identify
the changes that will occur after relocation. Therefore,
whatever option is chosen, sufficient time should be taken
for preparation. The Marshallese should also make wise
use of the available lead time, so that they may be well
prepared for migration in future.

The nature of climate change as a slow-onset event may
lead to decision-making delays. Notably, none of the atoll
countries in the Pacific (e.g., Kiribati, RMI and Tuvalu)
has made a firm decision about the way they manage an-
ticipated sea level rise by climate change. This is a strik-
ing contrast to the Maldives, which decided to address the
issue of land reclamation and raising and started building
Hulhumalé in the final part of the last century.

This process is also a very important element for ratio-
nal planning. Provided that either “land reclamation and
raising” or “developing floating platforms” be taken, care-
ful planning is needed to determine which people should
be moved first from their home to the “new land” When
people from a particular region of the country are first re-
located to the “new land,” conflicts may arise between
them and latecomers from different regions because of
differences in culture, religion, ethnicity, etc. An appro-
priate mixture of people should be identified for a smooth
transition from the status quo to the new equilibrium.

5. Conclusion

Among the four alternatives examined, “migration to
the developed world” secured the highest score, followed
by “developing floating platforms” and “land reclamation
and raising.” The two alternatives of “migration to the
developed world” and “land reclamation and raising” are
more realistic than the other two options because the for-
mer has been practiced in migration by the Marshallese to
the United States for the last few decades. The latter has
happened with the Hulhumalé construction project in the
Maldives, although financial issues remain.

Notably, these cases are practiced by those willing to
leave their homes voluntarily, not by force. On the other
hand, climate migrants are involuntary resettlers. These
two groups should not be conflated, so that the needs of
the climate migration may be addressed properly.

Only Japanese researchers have conducted this analy-
sis because we needed four sets of researchers who were

familiar with the four alternatives examined in this study.
Specifically, the team that focused on “migration to the
developed world” conducted an in-depth review of the lit-
erature on the lives of RMI migrants to the United States,
including interviews with researchers in the United States
and Japan, studying Marshallese migration. Another team
on the topic of “migration to other island states” examined
articles on migration from other Pacific island nations, in-
cluding the RMI, to Fiji. They also interviewed the re-
searchers with expertise in this issue. Additionally, an-
other team on the topic of “land reclamation and raising”
reviewed in detail a study on the case of the Maldives [58].
They also conducted interviews with people familiar with
internal migration from Maldives to Hulhumalé. For the
development of the floating platform, in addition to the
literature review in Japanese and English, the team in-
terviewed people from Japanese construction companies
and research institutes involved in the conceptual and de-
tailed design of the floating platform. It was not feasible
to obtain a similar number of Marshallese researchers to
Japanese researchers to participate in this project in terms
of language skills and research capabilities.

Further, the analysis was conducted based on the cur-
rent international legal framework, including COFA and
economic conditions. We would like to point out that if
the issue of saving small island states from sea level rise
is discussed more seriously in international arenas in the
future, and if international laws and economic assistance
schemes are changed, the priorities presented here will
change and new options may emerge.
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