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This article focused on the environmental changes on atolls in Micronesia. First, we considered the problem. Second, 

we designed research that focused on the impacts of environmental changes especially in relation to globalization and 

global warming in the Federated States of Micronesia (FSM). The results were in accordance to the hypotheses that glo-

balization had impacted prominently in communities on main islands and impact was lessened with increased distance 

from the centre. The fact that the islands are remotely situated and thus, in theory, do not have much outside influence, 

has not alleviated them from having societal concerns. The earth’s environmental change is causing an impact on the 

main islands as well. This has been governed by distinctive characteristics in their geographical, regional, and contents. 

Moreover, they showed stronger concerns about impacts on the environment than globalization. A set of questionnaires 

was used as the principal assessment method to quantify the concerns relating to the environmental changes.
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THE IMPACTS OF ENVIRONMENTAL CHANGES 
ON PACIFIC ISLANDERS

Globalization and the new paradigm of the 
Pacific Way

When we consider the present and future environmen-

tal changes in the Pacific Islands, we can see that there 

are two indispensable factors that cause huge impacts 

on the life-style of islanders. One factor is globalization 

and the other is climate change. Globalization is not only 

the problem of urbanization and modernization trends. 

There are also conflicts of urbanization versus country 

or village life, modernization versus tradition, monetary 

versus subsistence economic structure, exogenous de-

velopment versus endogenous development, Papalagi 

(Euro/American) versus Tuiavii (Pacific) (Scheurmann 

1920), continental versus oceanic islands, and competi-

tiveness versus co-existence as a way of life for the Pacific 

islanders. Their life-style is confronted in various areas 

and they are faced with big challenges such as the digi-

tal divide strategy for the information revolution, mon-

etary and consumer education to tackle the problem of 

more than necessary dependence on consumption, job 

opportunities and empowerment for income generation, 

and local and vernacular culture promotion to meet with 

global cultural flux. Other challenges include local and 

traditional wisdom preservation like food knowledge and 

customs to meet with imported food flux, a reproduc-

tion skill renaissance to be protected from exploitation 

by overuse of commercial activities, creation of u-turn 

circumstances by means of immigration following higher 

education, and community promotion against de-popu-

lation and urbanization problems.

The new paradigm of the Pacific Way needs to be es-

*Corresponding Author

E-mail: nagshick@hotmail.com
Tel: +81-99-285-7393

This is an Open Access article distributed under the terms of the 
Creative Commons Attribution Non-Commercial License (http://cre-
ativecommons.org/licenses/by-nc/3.0/) which permits unrestricted 
non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.



DOI: 10.5141/JEFB.2010.33.2.079 80

J. Ecol. Field Biol. 33(2): 79–94, 2010

tablished in order to meet the storm of globalization for 

Pacific Islanders. This new paradigm is not cohesive with 

the old days, but will be beneficial for future generations. 

This shall be established upon their essential way of life 

and spirits more than equal value exchange system, com-

petitiveness and overuse of resources; that is sharing, 

reciprocity, redistribution, consensus (long discussion), 

peace and order under authority, re-productiveness, sus-

tainability, new identity, and endogenous decision mak-

ing procedure (Nagashima 1987).

Climate change in the Pacific Islands is not only global 

warming and its effects, but also a few other major fac-

tors such as abnormal weather, El Niño, and La Niña. 

Climate change is accelerating and this is amplifying the 

collapse of subsistence/production foundations. The rise 

in ocean levels caused by global warming, understood 

only by average sea levels, is only one of these problems. 

Real problems are more severe. 

If the Intergovernmental Panel on Climate Change 

(IPCC) forecast of an 88 cm rise in sea level by the end of 

21st century comes true, how are the residents of atolls to 

survive? Consider the situation after one century. Island-

ers will lose almost all of their land to the sea. We want to 

emphasize that a flat 20 cm sea level rise will destroy the 

ecological basis of freshwater. They include the killing of 

creatures on the shore and on the sea surface by El Niño 

which causes coral damage as well as ‘sea burning’ by 

both continuous droughts caused by high temperatures 

and temporary drops in the sea levels.

The thinning of the fresh water lens by rising sea levels 

causes vegetation decline preventing ecological and sus-

tainable development. Land damage from salt water dur-

ing La Niña which causes a temporary sea level rise with 

low pressure, shall occur at most levels of sea rise. An in-

crease of powerful typhoons, which may be at the lowest 

level of pressure, with serious damage by rainstorms and 

flood-tides, is more likely as compared to before due to 

the rise in sea level. Sea level rise makes coastal manage-

ment risky and, if the factor of tsunami is added, a sea 

level crisis will result in damage and destruction (Fig. 1). 

We can see an existing escalation of risky phenomena by 

El Niño and La Niña occurring at most levels in both di-

rections (Lander 2007). 

In some places like Majuro, there is not only climate 

change, but also construction of an artificial seaside in-

frastructure and dirty water caused by urbanization. 

These two combined influence ocean sand production, 

movement, and loss. This creates a risky situation that 

makes it difficult to protect beaches. The resultant prob-

lems of these many huge risks cause social unrest, and 

anthropological spoil feeling against other industrially 

advanced and civilized societies. Anthropological con-

flicts are of a concern on a global scale because of global 

climate change. A new global wisdom is required because 

of these climate disturbances caused by human activi-

ties. This new wisdom may enable humans to bypass any 

negative results. Therefore, we must develop a new an-

thropological attitude to meet these ‘anthropological cli-

mate changes’ (Kawai and Nishimura 2005, Nagashima 

2007b). 

How can we prepare for these risks? We need compre-

hensive methods for every category of risk management. 

The islanders can also contribute to the global activities, 

however, they are the first victims and so must deal with 

their multiple risks first. Risk management methods can 

be effective. However, detailed discussion is beyond our 

scope. We used a comprehensive human-environmental 

5-ware model. For example, an endurance system against 

salty water sacrifice, fresh water reservation and disaster 

prevention can be considered in detail. Here are some ex-

amples for the 5-ware model: hard-ware in the use of civil 

engineering, safety nets as soft-ware, salt endurance spe-

cies as ecological-ware, empowerment as spiritual-ware, 

and cultural promotion of risk management by commu-

nity as human-ware. Each specialist can support in de-

tail and cement these 5 wares or comprehensive mana-

gerial units (Nagashima 2000a). These combinations are 

required on every small island in every atoll and should 

take priority in the world.

BACKGROUND AND RESTRICTION OF SUSTAIN-
ABILITY RISKS IN MICRONESIA

Sea level rise crisis

<Lens effect>

2 m

20 cm Fresh water

Fig. 1. Crisis of rising sea level in the case of a leveled 20 cm rise. 
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Pacific atolls are under the threat of environmen-

tal change - specifically from globalization and climate 

change. After Micronesia concluded the Compact of 

Free Association with the United States in the 1970s, 

cash transactions were accelerated and the society of 

economic consumption, which is separated from the 

production structure, was expanded. This society of eco-

nomic consumption gradually came to stay, laying out a 

critical foundation for maintaining the community life 

economy. Rice, wheat, imported processed meat and 

canned fish, which spread into people’s lives a long time 

ago, are still rocking the foundations of their economic 

structures of life. In addition, they are in crucible because 

of the competition, surplus production, mono-culture 

products, and cash economic circulation/cash valued 

standard on globalization. In this area where cheaper 

goods are imported and high value-added products are 

not made, the separation in structures between produc-

tion and consumption is accelerating. The local economy 

is inclined towards a MIRAB economic structure (migra-

tion, remittance income, foreign aid, bureaucracy). Be-

sides the accelerated population movement, the cash 

economy/consumption driven economy structure is ac-

celerating more and more. In addition, reducing funds 

from the Compact of Free Association, which is the main 

fund source, makes the situation a hopeless crisis. In the 

case of Nauru and Fais, there is an additional handicap 

of land dilapidation by phosphate mining for the benefit 

of advanced countries (Nagashima 2008, 2009a, 2009b).

TOWARD A POST MIRAB ECONOMY AND A 
NEW CIVILIZATION

If their future vision is focused on conquering insu-

larity economic problems under the island complex 

(Fig. 2), global economic competition will undergo im-

mensely difficult challenges. One challenge is ‘conquer-

ing the problem of distances’: hardships caused by the 

vast ocean surface which occupies one third of the earth, 

and by high fuel cost, information links by satellite or line 

should be part of the evolution of technology for an is-

lander’s life. However, the islanders now face problems 

of the digital divide and high cost requirements. Some 

people may insist that bio-engineered products are the 

best methods for bridging the gap. Bio-engineered prod-

ucts should be left to other competitive markets in their 

best circumstances. Another challenge is that of ‘con-

quering the problem of smallness’: their competitive 

commercial products are limited, and scale merit shall be 

great handicap for them. Thus, alternatives are required. 

‘Small is beautiful’ and ‘slow life’ strategies need well 

trained quality touch services and the promotion of the 

original culture. However, these do not always lead to di-

rect high value adds economy. A third challenge is ‘con-

quering marine problems’: it is becoming ever so diffi-

cult to prevent natural hazards. The endogenous marine 

industry is not competitive enough to the world market. 

Charges for fishing in other piscatorial areas for exclu-

sive economic zone (EEZ) are exogenous developmental 

Global

Scale

Insularity 

Separated

OceanNarrow

Fig. 2. Insularity structure in the central position of the Pacific Ocean.

Fig. 3.  New methods for Glocal (global + local) Products Promotion by  
Japan International Cooperation Agency.
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method. To be successful, marine tourism must be in 

harmony with the local fishing industry as well as na-

ture reservation and they must be respectful of vernacu-

lar culture. They have to establish local and global rules 

(GLOCAL in Japanese English). Fig. 3 is the case of glocal 

challenge using local resources. However, these paths are 

still on the way to industrial and post-industrial civiliza-

tion. 

The locals and we professionals have to prepare and 

create alternative paths for the next civilization: a so-

called ‘life-nomic civilization’. Life economy is divided 

into three class layers (Fig. 4). The first class layer is ecol-

ogy economy. The second class layer is inter-personal 

activity economy. The third class is market/government 

economy. Can we establish the global model throughout 

the small Pacific islands, especially the isolated islands? 

 The developmental path to promote a ‘life-nomic’ 
economy is the royal road based on a subsistence econ-

omy for the Pacific Islanders and us (Nagashima 2000c). 

‘Subsistence sustainability’ embraces a subsistence 

economy for everyday life and sustainability as key con-

cepts for their future, more so than the traditional path. 

However, their recognition and initiative are not well-

established and even their sustainability conditions are 

confronted by many risks brought on by globalization 

and climate change. This is the crisis of their future - rec-

ognition and awareness of these issues are not measur-

ably noted by themselves. However, dominant structures 

of cash economy prevent their turn pike path. We have to 

establish a fair trade structure with the Pacific Islanders 

to overcome low cost competition in the world market. 

Non-Profit Organization (NPO) establishments in the 

second class layer shall be a co-governance revolution. 

A mutual help system in traditional rule shall work more 

effectively with inner-networking and inter-networking, 

sometimes with global linking.

  Volunteer guides and activities shall be changed to 

professional work for a valuably respected fee. Local 

knowledge and a traditional training system shall be paid 

for by eco-money or community-money (reciprocity cy-

cle) with appreciation.

 Re-evaluation and planning by ecological productiv-

ity measure beyond a monetary system and a short term 

measure is the best effective global sustainability path 

rather than focusing on local benefit (Nagashima 2000b). 

This may be the best policy for global warming by the Pa-

cific Islanders. The Kyoto protocol and a carbon tax strat-

egy shall be supportive of this way beyond and across the 

New Civilization model from Islands

Life Economics (H.Hende rsert)

Ecological
Life-style

Interpersenal

Sense of wonder
commons

Accountable
Fair Trade

Voluntary

Bless from
Nature

renaissanoe
Reproductive Is.

diminishing

Monetary

Beyond M.civ.

restoration

Fig. 4. Alternative model for the next civilization: life-nomic civilization.

Table1. Primary productivity in the ocean (Source: Rapaport M. 1999. The Pacific Islands: Environment and Society. Bess Press, Honolulu, HI, p 111) 

Primary productivity rates in the ocean
(after Sumich 1998 and Barnes and Hughes 1982)

Location Average productivity (gC/m2/yr)*

Open ocean (tropical) 40

Open ocean (temperate) 120

Continental shelf 200

Upwelling zones 300

Seagrasses (temperate) 600

Mangroves 800

Coral reefs 1,000

Kelp beds 1,000

Seagrasses (tropical) 1,500

*Average figures from various studies; much higher maxima frequently occur.
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global market. Table 1 shows these productivity indexes. 

We need to add more indexes and measures for concrete 

assessments in each Pacific island. Eco-tourism is not 

almighty, however if we can make a better arrangement, 

mutual understandings can be enforced.

Multiple uses of strategy and technology are another 

alternative for bio-zero emission. Not only are their re-

sources utilized, they make less imports and in some 

cases can export with advanced technology by university 

and academic contribution or marketing (e.g. a one-vil-

lage-one-produc movement)(Fig. 3).

RESEARCH AIM AND METHODS

Kagoshima University Research Centre for the Pacific 

Islands has been investigating the effects of global warm-

ing on the small islands and atolls in the Pacific Ocean 

since 2005. The investigations through the years have 

shown global warming manifestations throughout the 

regions. Along with the significant results from this con-

tinuous research, further problems have become eluci-

dated that the atoll region has also been greatly affected 

by other factors. It is not clear as to whether the factors 

are acting independently or whether it’s the result of cer-

tain factors interacting (Yonekura 2000). Therefore, it has 

become clear that the other factors/causes need to be 

considered in future research. 

Taro is one of the main crops cultivated in the Feder-

ated States of Micronesia (FSM) and it is a staple in the 

Micronesian diet. Fresh water is required in taro culti-

vation. If a tidal wave hits the land, the taro patch will 

be damaged from the salt. However, after examining the 

eating habits of the people of the FSM in detail, a change 

in cultivation structure is observed due to a combination 

of dependence and reliance on imported foods from the 

outside such as rice and bread. Another example of ac-

celerating change is the dependency on the monetary 

economy, which is widely used in seafood markets. 

For example, taro is a major agricultural produce 

in the Micronesian area, and it is a staple in the diet. It 

is known that taro patches are damaged from the salt 

when tidal waves hit the land. There has been a recent 

change in the agricultural structure due to multiple ef-

fects of the dependence and reliance on imported foods 

like rice and bread. This can be seen by examining the 

Micronesian people’s eating habits in detail. The seafood 

markets have increased their dependency on a monetary 

economy, and there is an accelerated rate of change. It is 

not clear as to whether this phenomenon is the result of 

interactive factors strongly influencing each other or that 

of individualized phenomena. For this reason, in order to 

investigate the effects of global warming, it has become 

clear that other factors that largely influence nature and 

society also need to be considered. It is thought that the 

factor that largely influences the small islands in particu-

lar is globalization. Based on and alongside preliminary 

research, it has become imperative to conduct compre-

hensive and quantitative research into how the two fac-

tors - global warming and globalization - influence and 

impact the Pacific Ocean small islands and atolls and to 

pinpoint what factors influence the socio-economic sys-

tem and natural environment. 

The FSM is a vast island nation located to the north of 

the equator, consisting of 607 islands that are scattered in 

a stretch of 3,000 kilometers from east to west. It has had 

an important economical relationship with Guam, a U.S. 

territory, over the years. Within the country, state capi-

tals resemble that of Guam: namely, Colonia (Yap State), 

Weno (Chuuk State), and Palikir (Pohnpei State). It is hy-

pothesized that the degree of global influence on econ-

omy, society, and culture is dependent on the distance 

from Guam and from each state capital to the region in 

question. Presuming Guam is at the heart, the FSM forms 

the periphery. The concept of the “centre-periphery” 

theory claims that, generally, the closer an island is to 

an urban centre, the more powerful the central influ-

ence has on the location.  Likewise, the central impacts 

decrease with increasing distance away from the core. If 

we replace “centre” and “periphery” with Guam and the 

FSM respectively, this suggests that the closest state to 

Guam, Yap State, is seen to be influenced the strongest. 

Correspondingly, the furthest state from Guam, Kosrae, 

is influenced the least. The “centre-periphery” relation-

ship also applies to islands within a state. A smaller island 

closer to the state capital on the main island is subject 

to a stronger globalization impact, and islands that are 

further away will remain more traditional.

In terms of global warming, warmer global tempera-

tures manifest as higher occurrences of phenomena such 

as cyclones. However, individual islands of the atolls have 

relatively similar drift. 

The advantage of investigating the Micronesian atolls 

is that the islands are geographically distributed from 

west to east. This eliminates the latitude as a factor con-

tributing to environmental change. In addition, from an 

evaluative point of view, it is possible to evaluate the ef-

fects of Guam - the centre and ‘dispatch centre’ of glo-

balization - as one country. By targeting the Micronesian 

atolls as our research region, the factors that would have 
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needed consideration are simplified and we were able to 

create a clear approach to the above stated aims. 

There have been a number of other region-specific 

academic research studies with many fruitful outcomes 

(Aoyama 1995, 1996, 2001, 2003). Unfortunately, many 

have had a biased approach skewed towards scientific 

or artistic discipline. In some cases, despite having a bal-

anced structure, the studies have been independently in-

vestigated and, therefore, suffer from segregated research 

aims which create further issues. This study, on the other 

hand, has completely integrated each data set to eluci-

date the environmental effects on the atolls by having 

four research focal points - ocean, land, culture, and eco-

nomics. Our research also quantified all the results by 

statistical process. The research will also demonstrate the 

overall technique of having a concrete study in academic 

research. 

The Outer Islands, which are portrayed as being more 

traditional, are at risk of changing identity. The degree 

of availability and prevalence of information such as 

the use of internet will inevitably lead to colossal soci-

etal restructuring. As mentioned above, a big sphere of 

“central-peripheral” connection exists between Guam 

and the FSM as well as a “central-peripheral” connec-

tion within each state between the state capital and outer 

islands. This will be used as an underlying structure for 

qualitative research to elucidate the four indices to indi-

cate the degree of impact by globalization. It was carried 

out in the three regions that are geographically closest 

to Guam, from the order of closest to furthest, Yap State, 

Chuuk State, and Pohnpei State. 

The appraisal of individualized environmental im-

pacts will be examined through shared relationships 

between these individual data, region-based totals, and 

their comparisons. We aim to accomplish comprehen-

sive and integral regional research in qualitative apprais-

al and quantitative data collection.  

Across two field seasons, two states of the FSM were 

investigated- State of Pohnpei in 2007 (U village on the 

main island, Mokil Atoll, and Pingelap Atoll) and Yap 

State in 2008 (three villages in Yap Proper- two adjacently 

located villages Gachpar and Wanyan and the southern 

district of Gilman, along with two Outer Islands- Falalop 

[or Faraulep] Island of Ulithi atoll and Fais coral island). 

Based on the preliminary research conducted in Chuuk 

State in 2005-2006 (predominantly covering the main is-

land Weno, Piis Island, Romanum Island, and Falapagues 

Island), the present research aimed to typify the impacts 

of environmental changes on the atoll ecosystem (Na-

gashima 2007a).

The preliminary pre-investigative coordination at the 

research sites was carried out based upon fundamental 

data from central government offices on Pohnpei main 

island and Yap Proper. Unfortunately, the 2007 research 

site had to be rapidly changed due to a mechanical 

breakdown, a propeller breakage, which hindered the 

only transport to the planned destination, the Outer Is-

lands of Yap. The investigation had to be swiftly changed 

to another location planned for 2008 research due to this 

unlucky circumstance. These new study areas were two 

Outer Islands of Pohnpei, the Pohnpei mainland coastal 

village, and families with high-school students living in 

the state capital.

The data collected at each site ranged from socio-eco-

nomic statistics, evaluative data on the regional industry 

and their standards, interviews and questionnaires dur-

ing home visits, collective regional evaluation, and col-

lection of data specific to each research field.

It is important to obtain quantitative data in envi-

ronmental changes in discrete social environments and 

natural environmental ecosystems - sanitation (animal 

borne diseases), agricultural produce (crop and fruit 

cultivation), social and governance structures, cultural 

and religious structures, life-economy relationship, life-

style structure, marine animals (e.g. corals), and marine 

plants (e.g. seaweeds). Furthermore, it was possible to 

obtain fundamental data of the whole ecosystem of each 

individual atoll community and the transformations of 

these ecosystems. The discrete and concrete collection of 

the environmental change data derived from large-scale 

disasters such as El Niño and typhoon damages, support 

received for the recovery from these devastations, change 

in food and oil prices, disorder and chaos in transporting 

goods, and information development are highly signifi-

cant. 

We conducted research by each specialty and ques-

tionnaire research at each villager’s household by the 

research team: Kawai Kei (1), Kuwahara Sueo (2), Onjo 

Michio (3), Noda Shinichi (1), Nishimura Akira (2), Tomi-

naga Sigeto (1, 3), Terada Ryuta (4), Hidaka Tetushi (3), 

Nagashima Shunsuke (1) (1: Research Center for the 

Pacific Islands, Kagoshima University, 2: Faculty of Law, 

Economics and Humanities, Kagoshima University, 3: 

Faculty of Agriculture, Kagoshima University, 4: Faculty 

of Fishery, Kagoshima University).This paper is limited in 

the research results gathered by the author’s field stud-

ies - specifically, the part of the questionnaire concerning 

the villagers’ anxiety regarding the environmental chang-

es and checking the differences of the village’s commu-

nity by social circumstances (Table2).
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How much anxiety do you feel regarding the following issues? Please answer by degrees.

1. Too much outside information

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

2. Too much imported food

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worriedww (5) Not at all

3. Too many imported goods 

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

4. Too much human waste 

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

5. Dependency on money

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

6. Increasing prices 

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

7. Loss of traditional customs

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

8. Weakening of community consciousness

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all
9. Depopulation

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

10. Social order disturbances and generational change　

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

Table 2. Anxiety questionnaire regarding globalization and climate change

Anxiety in life 

Do you worry about changing climate ? Please answer by degrees.

1. Typhoon (1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

2. Sea wind (1) Very very worried (2) Very worried (3) Worried

(4)Not so worried (5) Not at all 

3. Sea surge (1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

4. Drought (1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all 

5. Heavy rain (1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

6. Fishing activity (e.g. decrease in the number of catch due to coral bleaching)

(1) Very very worried (2) Very worried (3) Worried

(4) Not so worried (5) Not at all

7. Agricultural activity (e.g. decrease productivity, because of strong winds and waves)

(1) Very very worried (2)Very worried (3) Worried

(4) Not so worried (5) Not at all

8. Social infrastructure and traffic problems (e.g. broken road and bridges and other infrastructures because of strong winds and waves)

(1) Very very worried (2) Very worried (3) Worried
(4) Not so worried (5) Not at all 



DOI: 10.5141/JEFB.2010.33.2.079 86

J. Ecol. Field Biol. 33(2): 79–94, 2010

RESEARCH RESULTS AT POHNPEI STATE

Field studies

Picture 1. Seawall against high tidal wave.

lishment. The conventional paramount chief Nahnmari-

ki (an honorary title given to the descendents and kin of 

noble Nahnmariki and Naniken) has not resided on the 

island ever since evacuating from a major typhoon which 

hit the main island a century ago. Leaving the grievous-

ly devastated land, they have inhabited Sokehs Island, 

which was the primary migration site. The researchers 

met the nobleman at the village on Sokehs Island, and he 

showed lucid leadership and authority in the assembly. 

On the other hand, Mokil atoll, which is closer to the 

main island, shows a fundamentally different social es-

tablishment. It eliminated the lineal aristocracy lead-

ership over 50 years ago. Due in part to the eliminated 

aristocratic leadership, there is more evidence for de-

velopments in modernization, democracy, and equality 

compared to Pingelap and U village. No social class ten-

sions were observed in the church congregation; instead, 

they were actively and equally cooperative in various ac-

tivities. Many valuable observations were made by join-

ing the church service and sharing a meal with the locals; 

furthermore, the day of our research coincided with the 

Regional Election Day which enriched the quality and the 

scope of the investigation. Japan has been more involved 

during initial stages of globalization and modernization 

in this area than during the pre-war period. The society 

has remembered the name of the architect who built the 

church. This is also true for the Okinawan who spread 

the technique of making smoked dried fish. This trade 

opened the opportunity for a monetary economy in this 

area. This product is appropriate for transportation by 

aircraft, and they have set regular customers on the main 

island of Pohnpei. For these reasons, there is a higher de-

gree of penetration on Mokil atoll (e.g. monetary econ-

omy, better supply and resources, water sanitation and 

hygiene in houses, and solar power generators). 

The production of crafts using local materials has been 

integrated into to the daily lives of the islanders. Their 

techniques are recognized as highly skilled and are re-

spected. It has also signified a pluralistic barometer for 

individual personalities. 

The high status and high occupancy of the public of-

ficials and the state government is impressive. There is 

high involvement in professions requiring higher edu-

cation including officialdom, medicine, and education. 

This may corroborate the monetary economy, the sup-

port from the local groups, and acceptance in organiza-

tions after leaving the island. The prevalence of highly 

skilled professionals also may be explained by a weak 

social divide allowing for equal opportunities and indi-

vidual responsibilities are encouraged which, in turn, has 

The requirements for administering the question-

naires targeted families with local high-school students 

living in the most urbanized capital, inhabitants of Pin-

gilap atoll and Mokil atoll off Pohnpei State, and the 

coastal U village inside the coral reefs which engulf the 

mainland.

There used to be seawalls at Pingelap (Picture 1). They 

were constructed by the U.S. as aid to prevent disasters 

30 years ago. Concrete was used in road boundaries. De-

spite being an outer island, there continues to be a higher 

rate of usage of the foreign-made and imported materi-

als compared to the past. This can be said for the period 

beginning four and a half centuries ago. Rows of streets 

in the city were clean and felt very sanitary. Compared 

to previous literature reports, there is now a high level of 

sanitation, glorification, and a sense of social order and 

establishment. There was a feel of unified stability in the 

community as church is the community centre. There 

was some evidence of solar power devices being imple-

mented, but it is at the second stage of dispersion (a stage 

that is post-introduction and the initial stage of spread-

ing/prevalence). A rapid spread of solar power usage can 

be predicted in Pingelap as it demands high levels of en-

ergy to commute to and from the main island of Pohnpei. 

The exposure to the centre enhances acknowledgement 

of the lifestyle gap between the two regions. 

This island was devoid of dogs. There weren’t even any 

wild or pet dogs. This is to maintain the tranquil environ-

ment and poultry preservation. Moreover, this may shed 

some light on the underlying thoroughgoing social estab-
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brought intrinsic motivation for personal development. 

The industry considered to have a positive outlook in 

trading is pearl farming. It has even begun its operations. 

The leader in producing cultured pearls is a Japanese 

fishery graduate of this university who is currently resid-

ing in Pohnpei and working as a teaching staff at the Col-

lege of Micronesia. He is incorporating the trade at Land 

Grant College. 

Another memorable observation was the El Nino song 

sung by the local children (Pictures 2 and 3). The lyrics 

have engrained memories of the heat, lack of water, aids 

received, and even the year of occurrences. For the adults, 

singing the song also brings out the detailed memories of 

the adversities at the time. The village on Sokehs Island 

has been an important community for evacuees from all 

islands. However, in 2010, the 100-year anniversary of the 

migration, Sokehs Island is forming a society with differ-

ent lifestyles. Furthermore, for the reasons that it is close 

to the capital city and the centre of the state, there is large 

traffic of people crossing the border. 

On the other hand, the traditional social order has been 

surviving in the U village, located on the outskirts of state 

capital Kolonia. Many current political and educational 

leaders live there despite having to commute for an aver-

age of an hour each day. There are marked developments 

in the monetary economy. There are more shops per set 

population, and even one medium sized company had 

its shop there. There is a cable television station located 

at the entrance of the village and, more over, DVD shops 

have taken over the VHS video shops.

The cooperation from the high school students has fur-

thered the research. It was also advantageous in getting 

information about the lifestyle in the capital city. How-

ever, as questionnaires were targeted towards the head of 

each nuclear family, it was not used directly as compara-

tive data. On the other hand, part of the questionnaires 

could be analyzed to compare the high school students, 

so our study would like to utilize this valuable quantita-

tive information. It has a potential value for comparisons 

between the central regions such as states and countries. 

Anxieties to the globalization and climate 
change impacts 

The results of interviews and questionnaires on the 

islanders’ anxieties regarding the globalization and cli-

mate change impacts conducted during house visits in 

each research fields are summarized in Table 3. They 

were conducted by all 5 research staff (cf. Yap 6 people). 

The analyses show that remote atoll islanders were more 

anxious about the climate changes than islanders living 

on the island. Each community showed different pat-

terns of emphasis on social anxiety.

RESEARCH RESULT AT YAP STATE

The investigation conducted in 2008 focused on two 

outer islands off Yap Proper and the coastal village on 

the main island. Unfortunately, there was a lack of co-

operation from the high schools and, consequently, high 

school surveys were not conducted. Subsequently, it was 

possible to conduct comprehensive field research (envi-

ronmental evaluation) on each region as well as manage 

questionnaires and interviews. This extensive investiga-

tion covered regional differences in the change in the 

socio-economic cultural system, impacts on the natural 

environment, and community spirit. This was quantified 

Picture 3. The El Nino song by the local children 2. 

Picture 2. The El Nino song by the local children 1. 
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into individual and comprehensive components (e.g. en-

vironmental evaluation on separate atoll regions and the 

whole regions, concerns and stress of the residents, life-

styles). Some region-specific differences were observed 

when the components were evaluated as a whole. The 

data collected has enabled diverse analysis. 

The largest impact on this region recently was the di-

rect outcome of Typhoon Sudal and of the massive for-

eign aid relief the devastation has brought to the land. 

The social impacts, especially by the extensive federal aid 

for Yap and the disaster recovery team, have brought a 

drastic change to the whole society and livelihood struc-

tures. This typhoon hit Yap Proper and the Outer Islands 

in April 2004. There was extensive direct damage to the 

infrastructures such as roads, bays, harbors, and build-

ings. Indirect damages also affected the population such 

Table 3. The degree of the villagers’ anxiety – Pohnpei

Village

Mokil Pingelap U U-sister Total

Climate-change Typhoon 1.42 2.22 1.98 3.64 2.09

Sea wind 1.70 2.27 2.09 3.80 2.24

Sea surge 1.85 2.29 2.51 4.31 2.45

Drought 1.76 2.47 2.17 3.36 2.29

Heavy rain 3.06 2.89 2.09 2.07 2.57

Fishing activity 1.75 2.24 2.30 2.79 2.20

Agricultural activity 1.67 2.11 2.43 3.64 2.26

Social infra-structure 2.12 2.37 2.40 3.33 2.43

Social-change Outside-information 3.27 2.56 2.3 2.54 2.64

Imported-food 2.70 2.33 2.17 1.29 2.26

Imported-goods 3.15 2.47 2.06 1.29 2.37

Human waste 1.69 2.35 1.96 1.71 1.99

Dependency on money 2.13 2.59 2.09 1.29 2.18

Increasing-prices 1.44 1.80 1.72 1.14 1.62

Traditional-customs 1.82 2.17 2.39 2.14 2.16

Community-consciousness 2.03 2.22 2.47 1.69 2.21

De-population 2.27 2.33 2.11 2.23 2.23

Social order 2.30 2.42 2.38 1.92 2.33

1, very very worried; 2, very worried; 3, worried; 4, not so worried; 5, not at all.
Sample: Mokil  = 33, Pingelap = 46, U vil lage = 47, U (collected by sister) = 16, Total (without high school students) = 142.

Table 4. Federal Emergency Management Agency (FEMA) expenditures

FEMA name Name             Date             Public assistances 

FEMA-892-DR-FM Russ 14 Dec 1990

FEMA-926-DR-FM Yuri 10 Dec 1991

FEMA-934-DR-FM Axel 7 Feb 1992

FEMA-1166-DR-FM Fern 11 Mar 1997

PNI landslide Land slide Jul 1997

FEMA-1213-DR-FM El nino drought 17 Apr 1998

FEMA-1417-DR-FM Mitag 19 Apr 2002 $1,500,000

FEMA-1427-DR-FM Chataan 5 Jul 2003 $2,193,000

FEMA-1449-DR-FM Pongsona 19 Nov 2003 $2,580,000

FEMA-1504-DR-FM Lupit 27 Nov 2003 $1,187,000

FEMA-1511-DR-FM Sudal 12 Apr 2004 $13,500,000
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as the decline in sanitation. 

The east coast suffered from taro patch damages, and 

its recovery was reliant on paid manual work. There was 

a benefit to this despite the expense. The areas previ-

ously suffering from managerial neglect have received 

some attention for work and recovery. Rather, under the 

circumstances, this may give light to oversee appropriate 

land usage from the managerial perspective. The south-

ern coast line of the village of Gachpar on Yap Proper also 

suffered from taro patch damages, but has been used de-

spite the damages. There was a crown of thorns starfish 

outbreak from the sea in Eastern Bay and annihilation 

from the south. The local diving authority noted these 

early changes as well as comparable blotched damages 

(when the sea is stirred by typhoon, it is known to cause 

the opposite effect of the El Niño whitening phenome-

non; on a different note, the causal relationship between 

crowns of thorns starfish and typhoons is extremely in-

teresting and must be considered for future research).
The FSM received vast foreign aid recovery fund, es-

pecially from the U.S. Department of Homeland Secu-

rity’s (DHS) Federal Emergency Management Agency 

(FEMA) (Table 4). The usages in cars and mobile phones 

have increased drastically, and there have been signifi-

cant changes in roads, harbor, and community facilities. 

This enormous external aid and its trails of globalization 

along with climate change have transformed aspects of 

Yap Proper society.  

A typhoon with catastrophic devastation occurs at a 

rate of one in a century. The total sum of the recovery 

fund reached at the initial stage was 2.2 billion yen. It 

is believed that 0.8 billion yen was contributed by vari-

ous private sectors. Most of the rescue fund went to Yap 

Proper. The population of the State of Yap is 14,000 (of 

which 9,200 live in Yap Proper). If all the money was to 

be invested on the main island, then aid would calculate 

to 239,000 yen per person. Similarly, the allotment would 

be 87,000 yen per person if all the funding came from the 

private sector. If the private sector was to pay per house-

hold, then that would total up to 566,000 yen per house-

hold. Japan contributed lots of money as well, but the lo-

cal impact remained big. Undeniably not everyone was a 

direct victim, but every resident was affected in one way 

or another. 

The car usage bumped up three-fold in the initial stage 

of the recovery, and concurrently a building develop-

ment surge.

The pictures above (Pictures 4 and 5) are of the same 

location. Within a year and a half, a rapid recovery in city 

functionalities can be already seen. 

The symbol of the information age by many, mobile 

phones have started spreading in 2003. There has been 

latent demand increasing cash flow with the demand 

inflating explosively over the months (see below Table 

5) (The C.E.O. of FSM Telecom, a Japanese descendent, 

has kindly supplied the information). There was 2.7 fold 

increase 6 months post-typhoon as compared to pre-

typhoon.

The yearly growth from the end of 2003 until the end 

of 2004 was 1.6-fold in Pohnpei, 2.7-fold in Chuuk, 2.8-

fold in Yap, and 1.8-fold in Kosrae. The growth rate is high 

like Chuuk, but the accelerated 6-months growth was the 

result of the Sudal recovery fund (Table 6). The sharp rise 

was especially prominent for the months directly follow-

ing the typhoon: April, May, and June.

The growth has been maintained after the development 

and economic principles have been at work. Looking at 

Yap from the end of 2004 through 2007, mobile phone us-

Picture 4. Colonia - devastations around bridge caused by typhoon Sudal.

Picture 5. Colonia - its recovery from typhoon Sudal
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age increased by 1.4 % with the landline usage decreas-

ing by 13%. Similarly, Pohnpei mobile use increased by 

1.3% while landline decreased by 16%. Chuuk’s mobile 

use increased by 2.3% while landline usage decreased 

by 38% (Table 7). In Kosrae, mobile usage increased by 

1.8% while landline use decreased by 14%. The wave of 

information indicated by mobile usage is growth towards 

saturation and exists at a constant rate even though there 

is a gap in the time compared to the capital island. The 

rest were instigated by the economic principle of landline 

saving. This case in Yap is a representative and illustrative 

Table 5. The prevalence of telecommunication by state in 2003

Telephone State Fixed 
landline

Mobile 
phones Total

2003fy Pohnpei 7,165 4,190 11,355

Chuuk 3,041 835 3,876

Yap 2,783 982 3,765

Kosrae 2,866 512 3,378

Table 6. Yap Cell Subs before and after Typhoon Sudal in April, 2004

Cell subs Month Total

March 912

April 1,339

May 1,539

June 1,812

July 2,087

August 2,606

Table 7. The prevalence of telecommunications for years 2004-2007

Year States Landline Mobile phones Total

2004 Pohnpei 7,633 6,840 14,476

Chuuk 3,282 2,295 5,577

Yap 3,040 2,749 5,789

Kosrae 3,093 898 3,991

2005 Pohnpei 8,459 7,563 16,022

Chuuk 3,554 3,785 7,339

Yap 2,444 3,540 5,984

Kosrae 3,275 1,323 4,598

2006 Pohnpei 6,265 8,412 14,677

Chuuk 2,230 4,737 6,967

Yap 2,657 3,882 6,539

Kosrae 2,271 1,585 3,856

2007 Pohnpei 6,407 8,923 15,330

Chuuk 2,028 5,171 7,199

Yap 2,656 3,974 6,630

Kosrae 2,275 1,659 3,934

short term intensive spread triggered by external factors.

Steel framework pylons and experimental installations 

for mobile phone services have been built on Falalop in 

neighbouring Ulithi atoll. This venture was implemented 

due to its advantageous locality, an island with aircrafts, 

and it would be possible for technical support and cus-

tomer services including manufacturing faults can be 

dealt with immediately. Cellular-subs were 78 at Ulithi on 

6 July 2007. However, at the time of the research, it was 

not in use and even the internet access had been halted. 

The highest need/demand user is the Outer Islands High 

School. In reality, these are not an uncommon state of af-

fairs on an outer island. 

 Unlike Yap Proper, the recovery aid in Ulithi was sec-

ondary and came with delay. Perhaps a contributing fac-

tor to this is the fact that it was not seen as a priority in 

comparison to the capitals as it has no capital function. 

However, the reason behind ‘being abandoned’ was not 

the conventional main island vs. outer island. Conven-

tionally, the parent village would become temporarily in-

volved in the life support and recovery after devastations. 

In other words, this may be comparable to being normal-

ized or even a result of globalization as a phenomenon. 

A demonstrative example is the neglected gymnasium 

of the Outer Island High School (Picture 6), left aban-

doned with the debris from the wreckage without a roof. 

Information technology (IT) was dependent upon aid 

from the country and other investors, but help could not 

reach to that extent. 
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The Outer Islands, Falalop Island of Ulithi atoll and 

neighboring island Fais, were in a state of crisis for four 

months because the foreign freighter carrying rescue 

goods broke down.  Results included the tripling in price 

of imported rice, stores suffered from stock shortages, 

and day-to-day expenses and fuels that are especially re-

liant on delivery from the outside were in critical condi-

tion. Eventually stores ran out of stock and only the over-

priced rice was left. High dependence on traditional food 

(e.g. tubers, lagoon fish, citrus juice, citrus shoot extract) 

was seen once again. 

The island’s precious source of cash income comes 

from tobacco, fabrics made from banana fibers, waist-

cloth, and betel nut trees. Although they have not yet 

reached the societal resurgence where sustainable sub-

sistence is possible, a small amount of progress was ob-

served. Despite the ongoing concerns for societal reform 

and transformations sparked by climate change, the im-

pact by the latter is a more significant issue to the locals. 

Table 8. The degree of the villager’s anxiety - Yap

Village

Gilman [Co] Gachpar Wanyan Falalop Fais Total

Climate-change Typhoon 1.80 1.38 1.44 1.44 1.42 2.44 1.73

Sea wind 2.28 2.25 2.06 1.72 1.83 2.73 2.15

Sea surge 2.43 1.38 1.50 1.58 1.51 2.60 1.94

Drought 2.4 1.63 1.97 1.74 1.69 2.45 2.05

Heavy rain 2.83 2.00 2.14 2.42 2.56 3.54 2.72

Fishing activity 1.75 1.38 1.49 1.53 1.69 2.73 1.87

Agricultural activity 2.08 1.25 1.36 1.50 1.42 2.62 1.81

Social infra-structure 2.20 1.38 1.72 1.47 1.75 3.22 2.10

Social-change Outside-information 2.68 2.13 2.12 2.00 2.02 3.28 2.45

Imported-food 2.80 1.88 1.97 1.67 3.19 3.28 2.64

Imported-goods 3.03 2.00 2.18 1.67 3.10 3.37 2.72

Human waste 1.83 1.75 1.51 1.56 1.85 2.29 1.84

Dependency on money 1.98 1.75 1.74 1.33 2.06 2.8 2.03

Increasing-prices 1.53 1.63 1.54 1.25 1.42 2.26 1.63

Traditional-customs 1.69 1.63 1.43 1.28 1.48 2.12 1.63

Community-consciousness 1.88 1.50 1.40 1.42 1.90 2.22 1.79

De-population 2.18 1.88 1.94 2.00 2.94 4.39 2.77

Social order 2.00 1.75 1.69 1.47 1.79 2.71 1.97

1, very very worried; 2, very worried; 3, worried; 4, not so worried; 5, not at all.
Sample: Gilman = 40, Gachpar = 36, Wanyan = 36, [Co] = Collected by Counterpart (Gachpar + Wanyan) = 8,  Falalop = 48, Fais = 50, 
Total = 210. 

Picture 6. Outer Islands High School in Falalop - four and half years 
after typhoon Sudal. 

In terms of foundation of life on Fais, elements of out-

er island remoteness are still observable within its tra-
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ditional society. Although neighboring some illustrative 

examples include regional caste system with chief being 

the prime being and there are customs relating to pro-

duction such as taro patch management in matrimonial 

relation and tributes to the family of the bride. However, 

there is a wave towards a monetary economy in terms of 

livelihood and production and there is a high need for 

cash to support daily living - from tobacco production 

(to Yap Proper) to handicrafts (e.g. weavings made by a 

group of women working in a thatched hut without walls, 

to bring in cash mainly from tourists). These small trades 

that bring in cash provide payment for transportation 

to and from Yap’s capital via aircraft, education for chil-

dren, support the influential lifestyles the migrants bring 

in, and so forth. This further creates a demand for cash. 

The people are becoming more reliant on “money” and, 

therefore, are forming stronger attachments to it.

Historically, there was a phosphorous mine on this is-

land. There were traces of an abandoned Japanese village 

left over from pre-war phosphorus mining, unworkable 

agricultural land ruined due to the digging, and aban-

doned factory and shipping remains. These relinquished 

remains are the result of modernization process brought 

from the outside. There is a definite, although minute, 

production and structural transformation on this island, 

but it can be assumed that the lifestyle based on low (if 

not restrained) consumption is in a preparatory stage for 

latent reformation. 

 Coastal and lowland villages are more anxious about 

climate change, and the traditional dignified mainland 

community has more concerns regarding globalized so-

cial change (Table 8).

FOR FUTURE RESEARCH STUDIES AND INTE-
GRATION

Although the research was conducted in a small popu-

lated region, it was possible to obtain the numbers nec-

essary for quantitative research in each research field. 

In addition to this, it was possible to obtain information 

about each research region - the marine environment 

and the evaluation of fishery activities; terrain plants and 

the evaluation of agricultural activities; livelihood and 

culture and the comparative evaluation of mental health 

in everyday life; sanitation and the evaluation of medi-

cal environment; regional commercial activities and the 

assessment of consumer livelihood and environment; 

regional infrastructure, industrial and manufacturing es-

tablishments, and the evaluation of information sources. 

The connection to the outside world has been strongly 

enhancing regional characteristics. This was contributed 

by the (in)convenient and (un)reliable transport and dis-

patch systems, the relationship with local emigrants, the 

experience of powerful environmental damages, the fre-

quency of contacts with the outside media culture, the 

support from the leadership of NGOs and the central 

government, and the participation and involvement in 

the socio-political structure.

Numerous quantitative analyses were possible, and 

it was also possible to run comparisons on the regional 

basis. Based on the exploration into individual contents 

and the multitudes of analyses conducted, area-specific 

biases were seen. Concerns shown by the members of 

the society such as globalization impact and environ-

mental change may seem one and the same, but they 

have definite boundaries. The prominent concerns for 

climate change may be reversed in certain regions (such 

as the abnormalities in Mokil). Also, even in the midst 

of the anxiety, closeness in terms of distance somehow 

deviated the two groups from both concerns. However, 

that it is questionable from the clusters of analysis that 

phenomena can be seen as being connected. The details 

of the data and their analyzed results are expansive and 

complicated and, are therefore, omitted from this paper. 

There are many items that need discussing in detail (e.g. 

living and health awareness, concerns and various attri-

butes and qualities; the subjects and educational con-

tents or curriculum that are deemed important by the 

people; each person’s awareness of self, health, identi-

fying concerns, their relationships, and demographics). 

However, the finale calls for the full use of data in the light 

of individual contexts and backgrounds. Table 9 is a sam-

ple index of the background structure of the community.

There was some qualitative evaluation of regional data 

that was transformed into quantifiable figures. These es-

pecially relate to quantifying each regional living and en-

vironmental characteristics. The value of the data would 

increase in significance when data from unexplored re-

gions are added to the already-investigated regions in 

this (Pohnpei and Yap) and previous (Chuuk) field sea-

sons; the list includes Kosrae (Nagashima 2010), Marshall 

Islands, Palau, Kiribati, Nauru, Northern Marianas, and 

Guam. However the data attained from the outer islands 

are not enough. As these measures become bigger and 

more cumulative, they can be compiled and integrated 

into overall comprehensive social statistics. This will fur-

ther valuable analyses. Therefore, continued research is re-

quired to prepare for enriched and superior investigation. 



93

  Impacts of globalization and climate change on the Micronesian islands

http://jefb.org

Table 9. The classification index of the community structure 

A B C D E F

Road Sea port Store Export goods Politic system Sea level

1: paved

2: low repaired

3: un paved

4: washboard

5: not car use

1: cargo port

2: far cargo p.

3: small c. p.

4: barge

5: bat barge

1: big

2: middle

3: many small

4: less small

5: little stock

1: abundant

2: many

3: not many

4: less

5: limited

1: strong traditional

2: traditional

3: weak traditional

4: less traditional

5: no traditional

1: all under 2-3 m

2: under 2-3 m

3: under 3-5 m

4: under 5-8 m

5: more than 8 m

Pingelap 5 4 4 4 2 1

Mokil 5 4 4 3 5 2

U 1 2 2 2 3 4

Colonia 1 1 1 1 2 5

Gachapal 4 2 4 4 1 2

Wanyan 4 2 4 4 1 2

Fais 5 5 5 5 4 3

Falalap 3 4 5 5 3 2

Gilman 1 2 4 4 2 4

G H I J K L

High school Import Medical
Airplane
/Mainland

e-intelligence Mobile phones

1: at community

2: near community

3: far from com.

4: out island/aid

5: out island no aid

1: speedy

2: soon

3: par/easy

4: not easy

5: monthly

1: hospital

2: not far/hospital

3: medical office

4: less doctor access

5: less nurse

1: main land/near

2: main land/not far

3: main land/not far

4: outer island

5: outer/peripheral

1: high-speed

2: phone line

3: school satellite

4: public wireless

5: impossibility

1: common

2: many

3: spread

4: limited

5: impossibility

Pingelap    4    5 4 5 4 5

Mokil 4 5 4 4 4 5

U 3 2 2 3 1 2

Colonia 1 1 1 1 1 1

Gachapal 3 2 2 3 2 3

Wanyan 3 2 2 3 2 3

Fais 5 5 5 5 5 5

Falalap 1 5 3 4 3 4

Gilman 3 2 2 2 2 3
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