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mall islands, such as
those found in the Pacific, experience the impacts of their relatively
unique geographic profiles in relation to hazards and vulnerability in at least four ways: 1)
Perception and communication; 2)
Impact; 3) Technology; and 4) Socio-environmental justice. Analy
sis in these four areas highlights
distinct ways in which hazards and
vulnerability should be conceptualized in the under-researched small
islands of the world. Lessons from
this analysis will aid in understanding small island scenarios, as well
as lend guidance to those seeking
direct intervention for mitigation
of, and adaptation to, technological
and natural hazards.
Heathcote notes the place of
“natural” hazards, specifically
drought, in the historical psyche
and record of many nations (1969).
He states:

Fig. 1. A mosaic of Fefan, a “high island” located in the eastern portion of Chuuk Lagoon in
Chuuk, FSM. Upper left is a pig cage next to a stream. Upper right is a man with a machete
bringing some harvested leaves back to his village. Lower left is a family agricultural plot. Lower
right is a woman using a net to catch small fish while walking on a fringing reef attached to the
Northwest Fefan watershed. Persons were also harvesting shellfish in the same location.
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For small island nations, adaptation
must take precedance over debate.
“The first heroic legend, the Epic
of Gilgamesh, which dates from the
second millenium before Christ,
tells how King Gilgamesh of Uruk
in Mesopotamia fought with, and
defeated, drought in the form of the
Bull of Heaven. Written records of
drought in China go back at least
to 206 B.C., and in Australia there
is abundant evidence of droughts
both before and after the First Fleet
arrived in 1788” [1].
Traditional categories of natural
hazards such as drought, fire, flood,
and earthquakes, as well as what
are arguably technological hazards
in the form of sea level rise linked
to climate change and infestation
by invasive species severely impact
human and biophysical systems on
small islands. Given recent turns
in the climate change debate, the
traditional lines separating “natural” and technological hazards
have become increasingly blurred.
For example, while droughts have
recurred throughout history, they
are increasingly linked to climate
change. Understanding is complicated by the fact that drought can
be defined at multiple scales, including both the intensity of the
natural phenomenon (i.e., volume
of precipitation) and actual impacts
on human or ecological systems
[2]. Drought is commonly understood by the layperson in relation to
its local impacts (i.e., on water supply), which are largely determined
by the character and scale of corresponding local human systems,
their resilience, and their level of
direct dependence on nature, which
is greater in less-wealthy countries.
Climate change discourse
continues to fuel the discussion regarding the natural versus
technological nature of hazards.
Consequently, quantifying the
40

|

extent of individual nations’ anthropogenic influences on climate at multiple scales, as well
as the resulting uneven impacts
on economies and landscapes,
teleconnections, and impacts on
“nature’s services” across the
globe, continues to be a fertile
area of scientific inquiry and international debate. For example,
less-wealthy countries, such as
India, might be blamed for high
emissions of greenhouse gases,
and they might, in return, point
to the “Northern” countries’ high
per capita emissions and the unjust nature of consuming such a
large portion of the atmospheric
commons per person. In addition,
countries with large “sinks” (i.e.,
forests and ocean) may also use
their absorption capacity to justify relatively large emissions.
Nevertheless, I argue here that,
while “on the ground” in lesswealthy parts of the word, the
discourse regarding the nexus of
hazards-technology-economy-justice-science is not unimportant, or
even lost on “victims,” it is simply
not as important as understanding
local impacts and how to adapt.
Small island communities experience environmental injustice in
terms of their benefits from greenhouse gas emissions being remarkably out of relation to the negative
impacts from climate change that
they will face. Most small island
nations have very small carbon
footprints to match their small
landmasses (and large ocean sinks),
and so reduction of their emissions
is arguably irrelevant.
Small island nations are at the
mercy of bigger nations in terms
of large-scale emissions. This is
not a new phenomenon; this is part
of a pattern of violations of principles of environmental justice

with other hazards, such as nuclear testing and transnational shipments of hazardous waste through
the Pacific Ocean. And it is easy
to forget the massive impacts that
invasive species such as rats, and
also diseases spread by visitors
from other continents (“Northerners”) have had. The earliest waves
of global influence from Northerners came in the form of whalers
and missionaries. Kosrae, for example, had a population of about
7000 that dropped to around
700. As in these aforementioned
cases, small island communities
will almost certainly continue to
lack the political platform or economic or military leverage to do
much about climate change in the
short term.
Making ethical arguments is
certainly important, but such arguments can’t ease the concerns
about sea level rise that worry
those in small island communities, such as the Maldives in the
Indian Ocean. Communities such
as these—in this case based on
small atolls with a maximum natural height of 2.3 m (7½ ft), and
having experienced sea levels that
have risen 20 cm (8 in) over the
last century—must decide what
actions to take in the short term
to keep life on the islands viable.
(Tsunami impacts in 2004 pushed
a train of columns of ocean water
on top of many islands, physically
remaking them.)
With minimal human resources
available, adaptation must take
precedence over spending energy
on salient global scale debates.
Such direction of resources is only
practical in these conditions, despite the fact that such issues across
the globe as the melting of ice in
Antarctica and Greenland are of
great relevance. Again, while lesswealthy small island communities
should not be silent, there is little
that they can do about the industrial
paradigm of living that puts them
at risk given the current global political economy.
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Fig. 2. Micronesian EEZ. Source: [13].

What potentially has great value
“on the ground” in such settings are
contextualized policies for small
island communities to address
natural and technological hazards
utilizing multi-scale and multidisciplinary knowledge of human and
biophysical (marine and terrestrial)
systems. To do such analysis, it
is helpful to consider some of the
broad impacts of geography, especially scale, on mitigation and adaptation strategies. Here I select as
my locus of analysis to the Federated States of Micronesia (FSM),
where I have worked since 2002
(Fig. 2). Lessons from this case illustrate the sort of local policy and
analysis opportunities most appropriate to similar islands throughout
the world and underscore some primary barriers as well.

Perception and
Communication
Cutter [3] observes that how societies perceive and evaluate risks is
a subjective process—and therein
lies the contested nature of cop-

ing with hazards. It follows that
extreme isolation from other cultures will lead to a distinct world
view of hazards and other universal phenomena for islanders,
whose historical interactions with
other cultures is limited in both
frequency and duration. Consequently, these islanders do not
have the opportunity to adopt, or
even consider, alternative perceptions of the world, perceptions that
vary both in scale and orientation.
Therefore, one should assume that
geography impacts perception. In
small islands in the FSM, communication regarding hazards, as well
as potential mitigation efforts, will
probably be effective only if delivered in ways that a typical hazard
relief worker in the U.S. might be
unlikely to anticipate. Culture can
create unexpected barriers.
For example, after Typhoon
Chataan struck the FSM, some
relief workers wanted to take sea
creatures from the fringing reef and
mix them into the soil to increase
productivity, and, “logically,” grow
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crops as fast as possible. These
workers were unaware of a local
taboo against doing so, a taboo
that was not normally shared with
outsiders. The result was enhanced
post-event nutrition problems.
FSM represents typical Pacific
small island physical geography,
as the exclusive economic zone is
about 1 000 000 square miles (2
589 998 sq. km), but the land mass
is less than that of the U.S. state of
Delaware. (Larger regional archipelagos, such as the Philippines,
which encompasses over 7000
islands with a landmass the approximate size of the U.S. state of
Arizona, can be found at the “gateway” to the Pacific and Southeast
Asia.) In the U.S., a major concern is the translation of science
to broad-reaching hazard policies
that have positive trickle-down effects on local scales. In contrast, in
the FSM and similar settings, the
main concerns regarding hazards,
besides sheer survival, are often
whether there is any communication that a hazard may occur or is
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occurring. Given what is often a
dearth of informed and coordinated communication, the nature of
unscientific perceptions regarding
a given hazard’s spatial and temporal scope of impact is important
to consider as well.

normally posed by nature, through
methods such as storing starvation
food (i.e. breadfruit), though they
are less organized at a regional
scale for coping with potentially
chronic and creeping hazards associated with climate change.

Small islands do not have
the resources to reach out to
communities on a village scale in a
geographically disconnected nation.
Major post-event concerns include finding funding. Funding is
often provided by foreign groups
so far away that, even if funding
is available, it may take too long
to arrive to help the most vulnerable in time. The same is true for
technology-intensive search and
rescue options. Other barriers to
effective action include knowing
how to communicate effectively in
multiple languages, how to mobilize nationally when effective dayto-day governance occurs at the
village scale, and where important
contacts are to be found.
Undoubtedly, continental areas
face some of the same barriers to
hazard mitigation and adaptation,
but these barriers are magnified
in the small island world. This is
because in a fragmented island environment, working across many
small islands, with few appropriate boats and planes, at too great a
distance for many communication
tools to function, and often without
electricity (never mind the Internet), people can remain oblivious
to a hazard’s existence, much less
its potential impact. This has implications for emergency response and
for setting up programs for adaptation. Small islands often simply do
not have the resources to reach out
to communities on a village scale in
a geographically disconnected nation. And, at a village scale, many
communities have adapted to the
infrequent but intense challenges
42
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In addition, governance in such
settings as the FSM is often only
effective if driven by village scale,
or traditional, leaders [4]. Working
with so many leaders at that scale
is difficult, especially under time
constraints, and particularly for
outside hazards experts who are
trained over many years to work in
a centralized mode for “efficiency,”
and to expect the same of their
partners. Unlike places such as the
U.S., collaboration in island nations
must take the place of inflexible
federal level authority, and it takes
significant time to nurture collaboration. My observations while visiting Chuuk, FSM, are that national
scale laws are not respected in
many settings, and there may very
well be an inner logic to this, given
that most important resources and
individuals that are influential on a
daily basis are local.
Given these considerations, a
monolithic perspective of diverse
island cultures based on a unified
national identity which may be
portrayed by national representatives can be misleading. Islands
are known world-wide as being
biodiversity “hotspots,” and island culture can be surprisingly
diverse as well. Language, ethnicity, gender, location of island
and village within that island all
impact perspective. The conceptualization and visualization of
time, whistory (only oral in my
study area), allegiances, nature,

and the built environment occur
at temporal and spatial scales not
understood by those from other
cultures renowned for translating science to efficient hazard
mitigation.
When focusing on collaboration in hazards work, one problem is that many grant institutions demand “outputs” from
early stages, when relationships
and understanding should be the
key focus. Another problem for
those in academia is that grants
big enough to support work in
far-flung island communities often place “big science” at the
heart of projects. However, the
agenda of big science is often not
a good match for grassroot agendas. In addition, real progress, the
kind that sustains after outsiders
leave, is only possible once real
relationships have been built, and
after outsiders learn about both
diverse island culture and what
technologies are appropriate in a
physically harsh and fragmented
physical, economic, and political
environment.

Relevance of Religion
to Small Island Culture
Religion is a significant component
of culture. The first Protestants
came to Micronesia in 1852, working their way east to west. Roman
Catholics established themselves in
Yap in 1886, and Pohnpei in 1887.
According to the FSM Division of
Statistics [10], 89% of the inhabitants of Kosrae are Protestant, while
in Yap, 83% are Roman Catholic
(Fig. 2). Meanwhile, an estimation
of 53% Roman Catholic is reported
for both Pohnpei and Chuuk, with
37 and 43% Protestant, respectively. No mention of “magic” was
made in official reports, though it
is practiced, but “traditional religions” were said to be aggregated
under “other religions.”
Religion forms important hierarchical structures and is part
of overall culture — and culture
plays a large role in dictating what
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actions individuals will be willing
to take, as well as how communities will communicate effectively.
Further, sometimes individuals
from outside may believe that if
they recognize or “connect” to
some piece of a culture that appears the same as “back home,”
such as Catholic worship or English (spoken in parts of the FSM),
then they necessarily can work
effectively in that culture. However, this reflects a naïve view of
the role of science across cultures,
vested interests, and politics.
A practical example is a Westerner misreading signals in the
Philippines, where a “yes” is not
always a “yes,” as it can merely
be a way to avoid rudely saying
“no.” One may walk away feeling
that the mission of a given project was accomplished due to an
affirmative response from locals.
However, that person may well
be shocked on returning to find
that commitments have not been
fulfilled. It might be difficult,
however, to differentiate between
whether individuals did not understand the commitment, did not
agree with you but did not want
to be rude, worried about losing
the resources you might bring by
refusing to collaborate, or simply
had different priorities. (McGill
University’s Project Seahorse went
through this frustration, as this
program for seahorse conservation
initially went unfulfilled between
visits from the Canadian scholars.)
These aforementioned scenarios
underscore that communication is
different in character and effective
scale in many such settings. This
may be seen as supporting a role
for regional and cultural specialists in what are normally technical
endeavors for scientists.
Understanding local politics
and communication norms, not
just technology, is essential for
avoiding unexpected barriers to
effective hazard and vulnerability
interventions. For example, Winter and Stephenson [5] note how
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Fig. 3. Chuuk State (80 mi = 129 km).

dating habits and jealousy ruined
water improvement projects in
the Western Pacific more than
once. In one instance, Winter
thought, “logically,” that building
a simple system to bring water to
a village would be widely appreciated. What he did not realize
was that the need to go into the
high island’s upper watershed for
water had traditionally provided
an opportunity for young women
and men to get together with each
other without family being present. The young men reacted to
this intrusion on their sexual culture by hacking up the pipes with
machetes. In another case, PVC
pipes ran across a small section of
a villager’s land, but the builders
did not provide the owner a connection. The neglected stakeholder took dried coconut shells and
set a fire around the pipes. These
cases underscore that arranging
a form of contract with communities at a grassroots level well
ahead of time for a given project
would facilitate better communication. However, determining
who to go to and how many signatures would constitute “consensus,” would be a challenge.
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Impact
There are perhaps fewer nuances
to the next point, but it is also essential. Simply put, there is physically less room for mistakes on
small islands; there is less diversity
of topography, climate, and biogeographic realms to provide a place to
retreat to during a crisis. And, it is
far more expensive to leave to seek
assistance to deal with hazards.
Remoteness often also results in
a lack of essential baseline hazard
data. For example, I donated my
GIS files for Chuuk State, FSM,
to the U.S. Federal Emergency
Management Agency to help their
post-event efforts after Typhoon
Chataan, having by very good fortune just completed them. I did this
because they had no quality GIS
data to locate their heavy equipment on the various small islands
in Chuuk Lagoon.
In small islands of less than,
say, a square mile, there is literally
nowhere to relocate to if a place
becomes uninhabitable. Relocation
might be possible if a high island
is near, but even getting to a high
island that might be near could be
treacherous with tempestuous seas
all around. Islanders often have
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Table I
Population Density for the FSM: 1994 and 2000.
Source: Based on data from [10].

no choice but to continue to live
in a hazardous zone; they cannot
retreat to let the experts come in
or to let the cleanup crews begin
their work.
Consider the case of Hurricane
Katrina and its attendant floods
in the U.S., where, despite many
botched attempts to plan for, and
then cope with, the crisis, many
individuals were still able to evacuate to Houston and other cities, or
at least retreat to a relatively safe
location nearby. In contrast, the
most people in small islands can
often do is to seek higher ground
or back away from the coast, and
this is not much of an option if all
the islands are of the low variety.
When designing interventions during and immediately after a hazard,
it is difficult to provide aid across
long distances by boat, or even by
plane, to areas where there are subareas of even greater internal extreme isolation. Boats may have to
handle powerful waves and identify
and avoid treacherous reefs while
landing, and have no place to refuel
after leaving the main island(s).
Planes may only be an option if
there is a functioning landing strip
on a tiny island, or if a seaplane can
land given sea surface conditions.
44
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These issues, in combination with
the fact that the population is often
unable to escape from the place of
impact during mitigation or search
and rescue efforts, create barriers
in forms not normally faced in continental settings.

Technology
Much hazard mitigation may require implementation of technology. These technologies may be
simplified for the purposes of this
discussion by dividing them into
those for short- and long-term interventions. I focus here mainly on
technologies that seek to provide
long-term contributions to coping
with hazards and helping populations to adapt.
Long-term technologies are
those that must sustain (and often
self-sustain) in the physical, economic, and political climate of a
given region for significant time.
An example from my own research
is the effort to mitigate waterborne
disease [6]. In many wealthier
continental settings, centralized
water purification systems stretch
across significant space to provide
safe drinking water. Such systems
may be more or less expensive depending on factors such as econo-

mies of scale and the nature of
the distribution network, ground
versus surface water treatment requirements, and local and federal
water quality standards. Effective
treatment of water, as well as establishment of an effective sewage
network, can support environmental health and prevent outbreaks of
many types of disease.
However, in small island environments, the fragmented geographic
setting precludes centralized technologies (Fig. 3). In addition, while
the islands may be small, population density may be high. In fact,
population may appear deceptively
high due to geography. For example, population per square mile
measurements do not mean much
when inhabitants squeeze along the
coast against declivitous interior
slopes to take advantage of the marine ecosystem’s bounty, or because
slopes are simply too steep to settle
safely (Table I). And, in terms of
centralized technology, how does
one stretch distribution pipes from
a centralized water system across
such unique water and landscapes?
The question is practically rhetorical. However, some attempts have
been made, and failed, such as
in the Philippines [7]. Further, if
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only some islands can get the expensive centralized system, then
which one(s) should get it? This is
a fundamental question of justice
in relation to environmental health
technologies. Experience suggests
that the places where government
officials and/or tourists stay are
most likely to receive the potential benefit. This is the case on the
island of Weno, in Chuuk, FSM,
where there is sewage collection
(no treatment) and water delivery
(needing re-treatment) on a section
of that one island where officials
and tourists stay.
Another common problem in
technology transfer is “parachuting” of high technology into countries and only working with upper
government officials to transfer it
in a “turn-key” scenario. Turn-key
refers to dropping a technology in
place and assuming that the users
only need knowledge of how to turn
the key. This can lead to problems
with misusing technology and not
being able to afford to maintain it.
Technology is rarely truly turn-key,
especially beyond the short-term.
Uneven technology applications
can create jealousy, as was observed
in one Micronesian case wherein a
single family’s small solar pump
on an atoll required trimming of
a coconut tree, leading to tension
from the refusal to trim that tree to
aid in solar collection [8]. Technological capacity-building requires a
significant dedication of resources
beyond paying for the technology.
Of course, when aid is provided,
the donor must also bear part of the
responsibility of the outcomes of
providing that aid. This is a matter
of responsible oversight, efficient
use of funds, and ethics. Nevertheless, oversight is difficult. In Chuuk,
some landslide victims, some of
whom have had their homes slide
off the land and into the reefs at
night while occupied, opted to buy
rice with their reconstruction money. Accountability for all parties
should matter, but it is a challenge
to predict behavior across cultures.

The very presence of aid and
emergency workers is an agent of
change on small islands. As a researcher, I had to deal with the legacy of the U.S. Federal Emergency
Management Agency providing
money in my study area as a result
of a typhoon. The agents had some
positive effects through their spending in the local economy (i.e. goods
and fishing trips). At the same time,
though, their practices led to an expectation among island residents
that foreigners would disperse
funds. As I traveled the watersheds,
some locals started to have a different reaction to me than previously,
questioning if I was with FEMA
and wondering if I might have some
authority regarding reconstruction
funds. Contact with me seemed to
come with more preconceptions.
The scale and character of small
island economies also play a role in
determining what is feasible in terms
of hazard and vulnerability mitigation. For instance, in the FSM, unemployment1 rates vary significantly. Unemployment rates range from
4.1% in Yap, to 12.3% in Pohnpei and
16.5% in Kosrae, to 34.2% in Chuuk.
Of nearly 29 000 employed persons
in all of the FSM in 2000, 52% were
engaged in agricultural, fishery, or
“related activities.” Some 30% were
engaged in market-oriented agricultural, fishing, or related activities
[9], [10] (Fig. 1). Capitalization for
introduction of high technology is a
challenge, and economies of scale
are lacking.
These factors, in combination
with the aforementioned dominance
of village and family-scale governance on an island-by-island basis,
form a gestalt, so that centralized
technologies, capacity building, and
mandates assumed to trickle down
from the federal scale are ineffective. I argue that what is called for
is the building of long-term rela1Note that the notion of “employment” and
“unemployment” can have limited relevance in
economies where most members live subsistence
lifestyles.
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tionships between multiple scales
of governance, integrating physical- and cultural-hazards specialists
— not ad hoc relationships formed
only at the national scales at the moment a crisis occurs. Additionally,
small, decentralized technologies,
especially those utilizing native
products, such as local sand, may
be best suited in collaborating with
locals to find physically, economically, and politically sustainable
technologies. Small, as Schumacher
pointed out [11], may not only be
“beautiful,” but may also be more
affordable, easier to run and fix, and
distributed in a more geographically
equitable fashion [4], [6].
The last three places settled on
earth were likely Micronesia, Polynesia, and New Zealand [4], [12]–
[14]. This speaks to the remoteness
of Pacific small islands. This also
provides perspective regarding the
challenge to outside experts and
governments to assist with recovery efforts after populations have
been impacted by hazards.
Networks such as the Hawai’ibased Pacific Tsunami Warning
Center [15] have great scientific
value and provide important warnings to countries all around the Pacific, but do the warnings make it
effectively to the grassroots on distant shores? Just this past year, the
Solomon Islands lost many lives
due to a tsunami. The scientific
data were collected, and important
warning information was mapped
on the Internet, but many people
lost their lives just the same. This is
in part because the message did not
arrive where it was needed most,
and in part because immediate response and recovery efforts are difficult in a far-flung group of islands
such as the Solomons.
Contrast the 2007 Solomons disaster to the 9/11 experience in the
U.S., where, in just moments after
a major incident, jet planes were in
the air, Internet, radio, television,
and individual citizens were providing coverage of events in real time,
and fire, police, and other services
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were mobilized. Warnings aside,
the actual response from local and
adjoining areas from town to state
and federal scales was rapid and
extensive, and was facilitated by
transportation technologies, relative
location, and economic strength.
Both wealth and support from nearby groups accustomed to working
in large operations made such a response possible.

Socio-Environmental Justice
The nexus of hazards, class, and
geography often manifests inequities in levels of vulnerability. This
was observed in the U.S. by Bullard [16], who mapped evidence of
racism in hazardous waste management. For small islands, a new issue
has emerged as a core concern, one
which immerses entire civilizations
in uncertainty, and which has strong
implications for environmental justice. As previously mentioned, small
islands produce very little greenhouse gases due to their relative
dearth of factories or mechanized
transportation. In fact, their large
ocean areas represent “sinks” for
carbon. Nevertheless, they are highly
vulnerable to sea level rise, drought,
and increased storm intensity that
has now widely been accepted to be
associated with global warming.
These three hazards can lead
to salinization of soil that makes
growing crops impossible, degradation of very shallow freshwater
lenses, as well as the literal physical
elimination of countries. The United
Nations focuses on food, water, and
shelter as being the foundation of
human rights, yet all three are damaged in this scenario [9], potentially
leading to the destruction of entire
small island communities, and potentially forcing exile and causing
major refugee crises. Of course,
continental conditions can also become perilous, and the vulnerable
coastal flood plains of places such
as Bangladesh are noteworthy in
this regard. But in general, the scale
and nested geography of continental
lands shields them from the impacts
46
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of climate change and sea-level rise
better than small islands—and they
have more time and often more
human and physical resources to
adapt. This leaves small islands to
occupy the role of the “canary in the
coal mine” when it comes to climate change and its implications
for justice and sustainability.
Nevertheless, if one is willing to
accept that, at a minimum, global
warming is being enhanced by
modern industrial practices, then it
follows that a systematic enhancement of small island vulnerability
is underway that is being driven
as much by the political economy
paradigm of the continental capitalism-oriented class, as by the
historic forces of nature and geography. This forms a sort of atmospheric extension to the concept of
Third World dumping [17].
When small island geography,
natural threats, and this new political economy of climate change
converge to form a sort of “perfect
storm,” the synergistic effects result
in an enhanced distinction in vulnerability between industrialized
continental and small island nations. To understand this new type
of Third World dumping, it is important to recognize differences in
vulnerability and comprehend the
contributions of political economy,
science, technology, and culture to
this condition.
Once one closely examines the
condition of vulnerability on small
islands today, it becomes apparent that there are as many salient
questions pertaining to social and
environmental justice as there are
regarding “appropriate” technologies, science, island geography, and
hazard policy. Aside from the distorted distribution of greenhouse
gas emissions and risk between
continental and small island areas,
there are issues such as:
1) The use of islands for future
generations and reparations for loss
of culture itself where adaptation is
not possible.

2) Degradation of ecosystem
commons that provide biodiversity
heritage, local food, and economic
foundations (i.e., sea turtle egg-laying on islets and reefs).
3) Assignment of responsibility
for island environmental refugees.
4) Impacts of dislocation and
conflict on well-being after low islanders relocate and seek land on
islands already “divided-up,” or in
other countries.
5) Moral, legal, and ethical responsibilities of Northern countries
for developing adaptation capacity
and donating technologies to offset
their roles in building up greenhouse gases.
6) The development of institutions to determine, administer, and
enforce reparations.
7) The potential desire in small
island communities to cast aside
socio-environmental concerns and
grow as fast as possible to help
fund adaptation.
An examination of official documents from the Small Island Developing States Network Web site
offers a plethora of case studies and
policy frameworks that underscore
these points [18], [19].

Unique Human
and Physical Geography
Geography, both physical and cultural, provides a backdrop to any
useful examination of small island
hazards and vulnerability. Scale
is more predictably understood in
terms of biophysical systems and
technologies, but requires more
nuances in terms of scale of governmental and economic systems.
Discussions of scale provide an
important platform for discourse
regarding how, and whether, to
translate lessons learned in hazard and vulnerability mitigation
in wealthy continental areas to
small island worlds. Those outside the small island community wishing to engage in hazard
m itigation in less-wealthy small
island environments must do more
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than understand “cutting-edge”
science and technology to succeed. Rather, such persons must
come to grips with the unique
human and physical geography
of small islands, so that they can
put their knowledge in the proper
multi-scale context and forge sustainable collaborations.
This brings me back to my
earlier point about developing
long-term relationships between
multiple scales of governance and
outside hazards specialists, not
ad hoc relationships created with
a national government at the moment a crisis occurs. I make the
assumption that countries such as
my own (the U.S.) want to be efficient, and do feel a moral imperative, be it due to climate change
or other reasons, to aid the most
vulnerable in dealing with hazards. And so, I point out that to
work well with small island communities as natural hazards and
climate change continue to take
their toll, we must have human beings on the ground in small island
communities living at the village
scale and building relationships.
Such arrangements will offer
the best opportunities to engender
enough trust and knowledge so that
constructive dialogue can occur,
and as a result, understanding can
be built. In the case of the former
U.S. Trust Territory of the FSM, this
would mean reversing the retreat
over the past years from the FSM.
Based on my discussions with
persons working for U.S. agencies
in the FSM, it appears that when
a significant number of the present set of U.S. agency representatives leaves the islands, they will
not be replaced by persons who
will be located in the FSM. Even
now, many U.S. agencies struggle
to find resources to do continuous grassroots work in the FSM.
A centralized approach is in effect for many, with staff covering
multiple western U.S. states and
the Pacific Islands as well. This is
a remarkably large space to cover

and a burden to carry, especially
given budget constraints under
the Bush administration. Interactions are often at the broader
scale and becoming more centralized in this regard. In many cases,
not all, a centralized approach is
being funded by the U.S. government for a decentralized set of
communities requiring grassroots
scale interactions. This is a recipe
for enhancing disconnects and
miscommunication between continental and small island people.
Ironically, while continental
governments state that they wish
to support small island self-sufficiency, they unfortunately often
undercut that same self-sufficiency through their greenhouse gases and misdirected policies. With
the exception of some remarkably
dedicated individuals working
with determined small islanders
to make a positive impact, and ad
hoc responses to major disasters
once they have already occurred,
the canary of the climate change
era has been largely left alone to
face mounting challenges. This is
inequitable.
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