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Chapter Six

Disaster Reduction, Rational Choice, Social Capital,

and the Outcomes of International Cooperation

6.1 Introduction

Chapter 5 explores global governance and international cooperation on the

IOTWS and answers why global actors are willing to cooperate on major disasters.

This chapter focuses on the interaction of these global actors and the outcome of

international cooperation in disaster reduction. First, nine factors are extracted from

the quantitative data and named, using our theoretical framework. They are:

awareness of risk, capacity for disaster reduction, preference, institutional constraints,

and information from rational choice; trust and credible commitment from social

capital; and organizational internal autonomy and organization external constraints

(which refer to organizational autonomy). This chapter continues the discussion of the

relationship between disaster reduction and international cooperation, and how

rational choice and social capital influence international cooperation. We conclude

with a discussion of these theoretical perspectives.

6.2 Factors Extraction from the Quantitative Data

6.2.1 Questionnaire Return and Sample Characteristics

In order to effectively understand and answer the research questions, I collected

the relevant information and conducted statistical analyses to test our research

hypotheses using the survey. The subjects were participants in the various
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international conferences organized by the UN/IOC and the UN/ISDR. I assembled

the list of participants1 to whom we would the send questionnaires from the website

of IOTWS (Indian Ocean Tsunami Warning System) of the United Nations. The

questionnaires were sent via two means, as e-mail attachments or as regular surface

mail. The total number of participants in these conferences was 729.

However, because the data for some participants was incomplete or erroneous2, a

total of 425 questionnaires were sent via e-mail and 166 questionnaires were sent via

surface mail; the two combined for a total of 591 mailed questionnaires. So far, 61

recipients have responded, for a return rate of 10.32%. Two questionnaires were

invalid and therefore there are 59 valid questionnaires in total3. Despite the return rate

of only about 10%, the respondents still constitute a diverse group, including

Director-Generals and directors of many organizations, and professors from many

institutions; they include some countries’ deputy-ministers and ambassadors. In

addition, since the organization is the unit of analysis in this study, if two or more

respondents come from the same organization, then they are dealt with by taking the

average. 6.2.1 shows the sample characteristics of the subjects who returned

questionnaires, including their gender, education, and the organization types they

belong to.

1 http://ioc3.unesco.org/indotsunami/
2 Errors include leave and transfer of the participants, no other relevant data except name left, and the

most common errors were in E-mail addresses.
3 After the completion of the draft for this study, another 4 questionnaires were received, but these are

not included in our analysis; their inclusion would have had little impact on the results, but the actual
questionnaire return rate thus was 10.66%.
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Table 6.2.1 Sample Characteristics (N=59)

Variable Items Count Percent (%)

Female 8 14.29
Sex

Male 47 83.93

University / College 23 41.07
Education

Graduate School 30 53.57

international/ regional organization 10 17.86

government agency 30 53.57
Organizational type

non-governmental organization and
university/ research institute

16 28.57

Note: n=59

With regard to gender, there were a total of 8 female respondents, accounting for

14.29% of the total; the male respondents are of a total of 47, accounting for 83.93%.

Among those respondents who provided their level of education, there were 23 who

answered University/College, accounting for 41.07%; there are 30 who answered

Graduate School, accounting for 53.57%. With regard to organization type, the

original questionnaire is divided into 12 categories, and the strategy of merge cells

was adopted in this study to facilitate successive analyses. Federal (central)

government, state (province) government, and local government are merged to form

the category government agency. Non-organizational organizations and

university/research institutes are merged into NGOs and research institutes. Another

category is international/regional organization. Among those respondents, there are a

total of 10 international/regional organizations, accounting for 17.86%, a total of 30

government agencies, accounting for 53.57%, and a total of 16 NGO and research

institutes, accounting for 28.57% of the total.
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6.2.2 Discrimination Analysis

The questionnaire/survey aims to measure the result and type of the IOTWS

cooperation for international practitioners, and to explore which factors might affect

the results. The questionnaire is divided into seven parts; the first asks for the

respondents’ personal background information, including name, company/

organization, department/unit, position, salary, and the organization type etc. The

second part concerns the primary variables, including cooperation effectiveness,

quality, broadened view, interaction increased, equalization, and the cooperation

patterns. The third part primarily measured the degree of organization autonomy, and

the fourth part measured the interaction with a variety of different organizations and

the relationships among them. The fifth and sixth parts measure respectively the

awareness of risk, and the disaster handling capacity of the organization. The last part

measures two aspects: rational choice in the first 15 questions, and social capital in

the subsequent 9 questions. Appendix 5 contains the questionnaire.

According to Ming-Long Wu (2006), the indicators which judge the

effectiveness of questions in the questionnaire include: (1) CR value is greater than 3

and reaches an acceptable level of significance (P <.05); (2) whether the correlation

between the score for the corrected questions and the total score reaches 0.4, a

moderately positive correlation; (3) the α factor after the deletion of the question 

cannot be greater than the α factor of the overall scale. With regard to organizational 

autonomy in the third part, according to our t-test results, the significance level for

V2.6.1 was greater than .05, and after the deletion of this question, Cronbach's Alpha

was not much changed, therefore question V2.6.1 was removed in order to improve

the internal consistency of the title group. With regard to the awareness of risk in the

fifth part, the significance level for V4.1 was greater than 0.05, and after deletion of
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the question, Cronbach's Alpha increased to 0.82 from the original 0.66, therefore

question V4.1 was removed in order to improve the internal consistency of the title

group. With regard to capacity measurement in the sixth part, due to the significant

level of V5.3 (>0.05), this question also was removed to improve the internal

consistency of the title group. Finally, for rational choice, due to the significant level

for V6.4 and V6.6 (also >0.05), and after removing them, Cronbach's Alpha slightly

increased, therefore V6.4 and V6.6 were deleted in order to improve the internal

consistency of the title group. With social capital, due to the significance level of

V6.21 (>0.05), and a Cronbach's Alpha increase to 0.82 from the original 0.77, V6.21

was deleted in order to improve the internal consistency of the title group. Appendix 7

contains the results of discrimination analysis.

6.2.3 Factor Extraction and Naming

In order to improve the constructive validity of the questionnaire, the factor

analysis was conducted after the project analysis and reliability analysis. Wu,

Ming-Lung (2006) pointed out that if the questionnaire items are categorized into

different aspects according to the relevant literature and practical experience, and

inspected by experts before they are made and assembled, the factor analysis can be

done in accordance with usual procedures. This study was carried out using

above-mentioned procedures, so the factor analysis was conducted hierarchically.

Before the factor analysis was carried out, the value of the sampling relevance

(Kaiser-Meyer-Olkin, KMO) was used to determine if it was suitable for factor

analysis (KMO>.6), which was then conducted against the title group that was

suitable for it.



- 154 -

Table 6.2.2 Value of KMO and Test of Sphericity

Questionnaire Item Value Sig.

KMO 0.63
Part 3 (OA)

Bartlett's Test of Sphericity 42.21 <0.001

KMO 0.72
Part 5 (Aw)

Bartlett's Test of Sphericity 51.48 <0.001

KMO 0.66
Part 6 (Ca)

Bartlett's Test of Sphericity 77.98 <0.001

KMO 0.78
Part 7-1 (RC)

Bartlett's Test of Sphericity 160.53 <0.001

KMO 0.82
Part 7-2 (SC)

Bartlett's Test of Sphericity 106.07 <0.001

Note: OA=organizational autonomy; Aw=awareness of risk; Ca=capacity; RC=rational choice;

SC=social capital

According to the results shown in Table 5.2.2, the KMO values for all title

groups are greater than 0.6, and the Bartlett ball tests are all significant (<0.05), so all

the title groups were suitable for factor analysis. When the factor analysis was

conducted, we adopted the “main axis factor” approach to extract factors in the factor 

extraction part, and adopted “the largest variation method” in the rotation part, 

preserving the factors whose characteristics value was greater than 1.

There are two factors which can be extracted for organizational autonomy, whose

total explanative variance was 44.67%. According to the results after rotation, we

obtained factor I and factor II. Factor I had a relatively higher correlation (Loading

> 0.5) with V2.1, V2.2 and V2.3, whereas factor II had a relatively higher correlation

with V2.4 and V2.5. Therefore, we can use factor I to represent V2.1, V2.2, V2.3,

naming it the organization’sexternal constraints; we used factor II to represent V2.4,

V2.5, naming it organization internal autonomy.

One factor could be extracted in the fifth part, whose total explanative variance
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was 61.02%. According to the results of factor extraction, we obtained factor I with

very high correlation with V4.2, V4.3, V4.4, so we could use factor I to represent

V4.2, V4.3, V4.4, and named it the awareness of risk. For capacity, one factor was

extracted, whose total explanatory variance was 50.18%. As a result of factor

extraction, we obtained factor I, with very high correlation with V5.1, V5.2, V5.4,

V5.5, so we could use factor I to represent V5.1, V5.2, V5.4, V5.5, and we named it

capacity.

The final part is divided into two aspects. The first is rational choice. According

to the results of Table 5.1.3, we obtained three factors which could be extracted from

this part, whose total explanatory variance was 58.63%. According to the results after

rotation, we obtained factor I, II and III. Factor I had a relatively higher correlation

with V6.1, V6.2, V6.3, V6.9 whereas factor II had a relatively higher correlation with

V6.7, V6.8, and factor III had a relatively higher correlation with V6.11, V6.12.

Therefore, we used factor I to represent V6.1, V6.2, V6.3, V6.9, naming it preference;

we used factor II to represent V6.7, V6.8, naming it institutional constraints; and we

used factor III to represent V6.11, V6.12, naming it information accessibility. In

addition, two factors were extracted in social capital, whose total explanatory variance

is 42.85%. According to the results after rotation, we obtained factors I and II. Among

these, factor I had a relatively higher correlation with V6.16, V6.22, V6.23, V6.24,

whereas factor II had a relatively higher correlation with V6.17, V6.18, V6.19, V6.20.

Therefore, we used factor I to represent V6.16, V6.22, V6.23, V6.24, naming it trust;

we used factor II to represent V6.17, V6.18, V6.19, V6.20, naming it credible

commitment. The detailed factor load and reliability test of the various named factors

are provided in the table 6.2.3, and the correlations among the factors are shown in the

following table.
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Table 6.2.3 Loading and Reliability of Factor Analysis

Factor

Name
Variable Question Loading

Variance

(%)
α

V2.1
In order to fulfill IOTWS cooperation, to what extent
has your organization had to adjust its mission
statement temporarily?

.598

V2.2
To what extent has your organization struggled
between organizational expectations and the goals of
IOTWS cooperation?

.712
Organization

External
Constraint

V2.3
In order to fulfill IOTWS cooperation, to what extent
has your organization depended upon other
organizations?

.587

30.559 0.676

V2.4
To what extend can your organization make
commitments to other organizations in IOTWS
cooperation of your own accord?

.688Organization
Internal

Autonomy
V2.5

To what extend can your organization protect your
own integrity in this cooperation?

.682

14.116 0.654

V4.2
During the last decade, to what extent have the
organizations that you contact most often, awakened
to the uncertainty of the natural environment?

.728

V4.3
During the last decade, to what extent have the
organizations that you contact most often, awakened
to the potential risk of natural disasters?

.792Awareness of
Risk

V4.4

During the last decade, to what extent have the
organizations you contact most often become aware
that natural disasters have been influential at various
levels, not just one?

.820

61.022 0.822

V5.1
How capably did the organizations that you contact
most often predict natural disasters during the last
decade?

.676

V5.2
To what extent were the organizations that you
contact most often capable of coping with natural
disasters during the last decade?

.731

V5.4
How capable are the organization(s) you contact
most often coordinating with your organization in
IOTWS cooperation?

.798

Capacity

V5.5
How capable is your organization of coordinating
with other organizations in IOTWS cooperation?

.616

50.184 0.793
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V6.1

During the past five years, how frequently has your
organization compared different projects before
making decisions about which ones to become
involved in?

.747

V6.2
During the past five years, to what extent has your
organization differentiated its priorities from different
projects?

.835

V6.3
During the past five years, how frequently has your
organization carried out the projects of greatest
priority?

.896

Preference

V6.9

Although there are no international or domestic
conventions or laws regarding IOTWS cooperation,
my organization still obeys common norms to a high
degree.

.648

41.373 0.875

V6.7
So far, organizations involve in IOTWS have fully
met their obligations in this international cooperation.

.570
Institutional
Constraint

V6.8
My organization is involved with IOTWS because of
certain domestic or international laws or regulations.

.741

10.770 0.475

V.611
Other organizations that we cooperate with in
IOTWS offer us as much information as we request.

.670

Information
V6.12

My organization offers the organizations that we
cooperate with in IOTWS as much information as
they request.

.432

6.489 0.461

V6.16
To what extent has your organization demanded other
organizations’ resources to achieve common goals in
IOTWS cooperation?

.742

V6.22
My organization considers most other organizations
involved in IOTWS cooperation to be trustworthy.

.507

V6.23
To what extent can your organization predict the
possible actions or responses of other organizations
about some issues in IOTWS cooperation?

.619
Trust

V6.24

No matter whether my organization is familiar with
other organizations involved in IOTWS cooperation
or not, we always share values or provide support or
assistance to each other without any conditions.

.565

36.708 0.751

V6.17
To what extent have other organizations demanded
your organization’s resources to achieve the common 
goals in IOTWS cooperation?

.492
Credible

Commitment

V6.18
How frequently have your organization and other
organizations been involved in IOTWS exchanges of
relevant resources?

.550

6.142 0.570
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V6.19

To what extent have the organization(s) that your
organization contacts most often fulfilled their
commitments to other organizations in IOTWS
cooperation?

.679

V6.20

If some organization(s) can fulfill their commitments
during this cooperation this time, my organization
believes they will fulfill other commitments next
time.

.401

To measure the linear relations of those nine factors, table 5.2.4 presents the

Pearson correlation among those factors.

Table 6.2.4 Pearson Correlation of Factors

1.
organization

external
constraint

2. 3. 4. 5. 6. 7. 8.

Correlation 0.2352. organization

internal autonomy Sig. (2-tailed) 0.084

Correlation 0.294 0.444
3. awareness of risk

Sig. (2-tailed) 0.040* 0.001**

Correlation 0.254 0.288 0.395
4. capacity

Sig. (2-tailed) 0.075 0.040* 0.006**

Correlation 0.119 0.542 0.567 0.508
5. preference

Sig. (2-tailed) 0.406 0.000*** 0.000*** 0.000***

Correlation 0.328 0.275 0.266 0.292 0.2566. institutional

constraint Sig. (2-tailed) 0.016* 0.042* 0.062 0.038* 0.067

Correlation 0.359 0.255 0.307 0.423 0.359 0.236
7. information

Sig. (2-tailed) 0.008** 0.060 0.032* 0.002** 0.010* 0.086

Correlation 0.469 0.585 0.537 0.318 0.530 0.441 0.373
8. trust

Sig. (2-tailed) 0.000*** 0.000*** 0.000*** 0.023* 0.000*** 0.001** 0.006**

Correlation 0.426 0.535 0.362 0.427 0.523 0.483 0.453 0.5439. credible
commitment Sig. (2-tailed) 0.002** 0.000*** 0.010* 0.002** 0.000*** 0.000*** 0.001** 0.000**

* Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).

*** Correlation is significant at the 0.001 level (2-tailed).
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Tables 6.2.4 shows that awareness of risk correlates with organization external

constraint and organizational internal autonomy. Capacity correlates with

organizational internal autonomy and awareness of risk. Preference correlates with

organizational internal autonomy, awareness of risk, and capacity. Institutional

constraints correlates with organization external constraint, organizational internal

autonomy, and capacity. Information correlates with organization external constraints,

awareness of risk, capacity, and preference; both trust and credible commitment

correlate with all of the other factors. Among all of the correlated factors, there are

some factors for which the Pearson correlation coefficient was higher than 0.5. They

are: preference and organizational internal autonomy, preference and awareness of

risk, preference and capacity, trust and organizational internal autonomy, trust and

awareness of risk, trust and preference, credible commitment and organizational

internal autonomy, credible commitment and preference, and credible commitment

and trust.
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6.3 Does the Idea of Disaster Reduction Promote International

Cooperation?

From the results of this study, either the respondents or the survey results showed

that the concept of disaster reduction is very important to IOTWS disaster reduction

cooperation. From the theoretical framework and the interview information from the

respondents, we found that the awareness of risk and the capacity of coping with

disasters were most important in the concept of disaster reduction. The interview

responses strongly indicated that the massive tsunami enhanced the awareness of

risk and promoted cooperation:

“Unless there is a disaster that’s happening all the time, it’s very 

difficult for people to practice for it. [An] earthquake is going to

happen, maybe not in my lifetime. So the hard part is getting people to

prepare for it.” (S-3)

“Thanks to the tsunami…it serves as a wake-up call…government all 

focus on prevention now…my dept. has been assigned to work on

prevention…to create awareness on disaster management…I can say 

fortunately the tsunami has changed the mindset of the politicians at

that time…from what I have seen in ASEAN meetings…we have better 

awareness now.” (P-10)

“The US government has been involved in this because when that

tsunami hit there was absolutely no awareness or even conception that

anything like this could occur in the Indian Ocean. Nobody even

thought it could happen. It was the last thing on everybody’s mind.” 

(P-1)
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“Because not only is it awareness but I think that there are resources

that are dedicated, you can’t ignore it.” (P-2-1)

“Asian countries have many disasters…so they like to know about 

disaster reduction…the governments have paid more attention to

disasters.” (P-6)

“From bottom-up approach they should have awareness addressing.

You have to have planning, training, drill, practice to make sure that

people can respond.” (S-10)

“We had no preparation for such major disaster especially in urban

areas…But after that, our perception changed quite a lot to see that we

could have this kind of big disaster at anytime…somehow we became 

aware that there is such a natural disaster, not only earthquake, but

also flood, draught and so many things happening in the world, not

only in individual countries, but at a global scale.” (S-4-5)

“The earthquake will come again and nobody can guide you...this is

very important; we have to change our concept.” (S-8)

“The US government spent one billion dollars after the disaster

because there wasn’t a tsunami warning system…and that’s why 

spending money on a warning system is actually valuable…very good 

use of funding…16 million U.S. dollars is easier to accept than 1

billion dollars…so if this disaster happens again and more people will 

be saved.” (P-9)

On the other hand, capacity is another important factor that the interviewees

weighed when considering international cooperation. Training or education
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enhancements will be a good way to increase capacity.

“If the government has the capacity and the money, why they should

want the UN? They can be independent. They will not ask.” (P-3-4-5)

“Maybe India is different case because India, from the beginning,

decided that they were able to take care of the tsunami issue on their

own. Their government has the capacity to deal with it on their own.

The other countries called the UN for help to coordinate the disaster.” 

(P-3-4-5)

“The government of India wants to take control by itself and doesn’t 

want to accept any international assistance.” (S-4-5)

“In order to build national systems you need to be able to build an end

to end system that will allow you to use whatever observational system

you can, whatever science you can, and to provide a specialized

technical capability that will allow all the countries…Now that kind of

capability…ofbeing able to take in all the data, analyze the data, run

models and then provide instant.” (P-1)

“If they are going to evacuate to get that to all the vulnerable locations

IT is not a trivial job because a lot of communities located along coast

lines are very remote and they don’t have good communications; and

the other problem is if you get the warning to the people at risk, do

they do the right thing? Do they know what to do? So you have to have

them prepared for the risk; they have to have the right understanding

of what to do when the warning comes because there is very little time

to get to a safe place.” (P-1)
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“You can’t have good technology unless you have the human resources 

to handle the technology, to operate the technology, and to maintain

the technology.” (P-2-1)

“The UN has different approaches depending on the capacity to

respond, to take preventative measures in different countries. The

policy in Asia is quite different from the policy in Africa; depending on

the country. Asia to a great extent has the capacity---whether it is

China, Taiwan, Vietnam, Thailand, they have the capacity to respond

and take preventative measures. An extreme example is North Korea

where they do not want foreigners running around the country. They

will not ask, whether they have the capacity or not; they do not want

them. But that is something else and that is where sovereignty and

ideology come in.” (P-3-4-5)

“So when you get a disaster of that scale, especially in a place that

won’t have the capabilities to deal with it, you have to talk global and

how to handle this on an international basis, because it’s just too big.” 

(S-3)

“We can have training sessions, we can have pre-positioned shovels

and equipment, things you can use to dig out.” (S-3)

“In Indonesia, when an earthquake occurs, everybody should know

that [they must] run to higher places, more than further places. So it

should be more important to promote disaster education in local

people or training for local officers and training for trainers; that also

doesn’t cost a lot. Sometimes the objectives are the same but when we 
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make the wrong strategy, it will not be efficient.” (S-4-5)

“The navy has launched community education projects to expand

knowledge of tsunami and how to prepare to cope with.” (S-9)

The linear regression analysis indicates that the awareness of risk factors and the

capacity all have a significant impact on the IOTWS cooperation results, including

effectiveness, quality, view broaden, interaction increased, and equalization, etc.

Table 6.3.1 Regressions of Disaster Reduction and the Outcomes of IOTWS

A. Effectiveness

Variable Beta S.E. R2 Adjusted R2 t Sig.

awareness of risk 0.232 0.070 0.187 0.170 3.324 0.002 **

capacity 0.193 0.048 0.247 0.232 4.012 0.000 ***

*P<.05; **P<.01; ***P<.001 (two-tailed)

B. Quality

Variable Beta S.E. R2 Adjusted R2 t Sig.

awareness of risk 0.251 0.089 0.142 0.124 2.823 0.007 **

capacity 0.287 0.054 0.364 0.351 5.291 0.000 ***

*P<.05; **P<.01; ***P<.001 (two-tailed)

C. View Broaden

Variable Beta S.E. R2 Adjusted R2 t Sig.

awareness of risk 0.246 0.071 0.201 0.185 3.478 0.001 **

capacity 0.121 0.055 0.091 0.072 2.209 0.032 *

*P<.05; **P<.01; ***P<.001 (two-tailed)

D. Interaction Increased

Variable Beta S.E. R2 Adjusted R2 t Sig.

awareness of risk 0.229 0.094 0.110 0.092 2.439 0.018 *

capacity 0.184 0.066 0.127 0.119 2.785 0.008 **

*P<.05; **P<.01; ***P<.001 (two-tailed)
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E. Equalization

Variable Beta S.E. R2 Adjusted R2 t Sig.

awareness of risk 0.366 0.089 0.271 0.255 4.134 0.000 ***

capacity 0.180 0.066 0.138 0.119 2.739 0.009 **

*P<.05; **P<.01; ***P<.001 (two-tailed)

The model of disaster reduction and international cooperation is shown in Figure
6.3.1.

Figure 6.3.1 Relations between Disaster Reduction and the Outcomes of Cooperation

Figure 6.3.1 was generated by the software NVivo7.0, which enables us to

describe the relations of disaster reduction and the outcomes of international

cooperation in the IOTWS. In Figure 6.3.1, the diamond represents the concept of

disaster reduction which has two components, awareness of risk and capacity. The

Pearson correlation shows that the two components are correlated and both will

influence all of the five major outcomes of international cooperation. When

examining hypotheses 2.1 and 2.2, we can find both awareness of risk and capacity

will enhance effectiveness, quality, broadened view, more interaction, and higher

equalization in the process of cooperation.
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6.4 Rational Choice and the Outcomes of IOTWS Cooperation

With regard to the impact of rational choice on international cooperation, there

are many theoretical issues, for example, the emergence of international institutions or

regimes is based on rational choice analysis. In this study, although we have not

discussed a similar emergence of institutions or regimes, through the related concept

of rational choice we analyzed the results of international cooperation on the IOTWS.

These results include: effectiveness, quality, view broaden, interaction increased, and

equalization.

Table 6.2.1 uses the linear regression approach to figure out how the analysis

path of rational choice impacts the outcome of the IOTWS cooperation. First, if actors

clarify the preference of their own organizations, there will be a significant impact on

the promotion of effectiveness, quality, interaction increased, and equalization.

Second, organization external constraints also contributes to the promotion of

effectiveness, view broaden, and equalization. In other words, the establishment of a

system, be it a formal system or informal regulation, will enhance the three

above-stated results. Finally, the improvement of information accessibility will help to

increase/improve the interaction between actors.

Table 6.4.1 Regressions of Rational Choice and the Outcomes of IOTWS

A. Effectiveness

Variable Beta S.E. R2 Adjusted R2 t Sig.

preference 0.104 0.035 0.147 0.130 2.938 0.005 **

institutional constraint 0.168 0.086 0.067 0.049 1.948 0.057

information 0.191 0.132 0.038 0.020 1.454 0.152

*P<.05; **P<.01; ***P<.001 (two-tailed)
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B. Quality

Variable Beta S.E. R2 Adjusted R2 t Sig.

preference 0.184 0.039 0.310 0.296 4.737 0.000 ***

institutional constraint 0.183 0.105 0.054 0.037 1.746 0.087

information 0.289 0.159 0.059 0.041 1.824 0.074

*P<.05; **P<.01; ***P<.001 (two-tailed)

C. View Broaden

Variable Beta S.E. R2 Adjusted R2 t Sig.

preference 0.063 0.039 0.049 0.030 1.609 0.114

institutional constraint 0.152 0.090 0.051 0.033 1.690 0.097

information 0.229 0.138 0.050 0.032 1.665 0.102

*P<.05; **P<.01; ***P<.001 (two-tailed)

D. Interaction Increased

Variable Beta S.E. R2 Adjusted R2 t Sig.

preference 0.191 0.041 0.299 0.285 4.620 0.000 ***

institutional constraint 0.055 0.113 0.005 -0.014 0.490 0.626

information 0.350 0.164 0.079 0.062 2.136 0.037 *

*P<.05; **P<.01; ***P<.001 (two-tailed)

E. Equalization

Variable Beta S.E. R2 Adjusted R2 t Sig.

preference 0.147 0.048 0.165 0.148 3.082 0.003 **

institutional constraint 0.186 0.118 0.046 0.027 1.568 0.123

information 0.337 0.179 0.065 0.047 1.882 0.066

*P<.05; **P<.01; ***P<.001 (two-tailed)

Respondents further pointed out why actors adopt the decision-making model of

rational choice, and how preference might have an impact on cooperation, as

shown below.

“Now in the poorer countries, one of the biggest needs is housing, food,

water or the basic needs people have; they don’t have money to put in 
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a warning system.” (P-1)

“The IASC mechanism regularly set common strategies and judge the

priority on disaster response. And the IASC includes the Red Cross and

also the NGO community.” (P-3-4-5)

“If you’re a national government and you’re deciding how to spend 

money on natural disasters, then earthquakes are not going to be the

first thing that you worry about…the governments of the poorer 

countries of southern Afric---their primary concern is economic

development. And so, the reason that AfricaArray has/is beginning to

succeed is that they are addressing this question of economic

development.” (S-1)

“Enlightened self-interest. You go to them and say ‘what can we do’ 

and sign international treaties beforehand.” (S-3)

“Based on our own interest, and if we think it’s good, then we go.” 

(S-7)

Besides, according to the interviewees, both the formal and informal

institutions have influenced international cooperation.

“For me, verbal commitment cannot guarantee the other will do

likewise…sometimes you need a written commitment; it will serve all

party concerns into forms.” (P-10)

“…the laws of the sea, the laws of territorial sovereignty issues, we

can’t deploy instruments to get a picture of what’s going on in a 

regional system without getting the advance consent from another
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country.” (P-2-1)

“It requires the country’s agreement for this type of appointment.And

this usually happens between foreign ministries... We only have the

National Security Council in Chapter 7. I do not think [there is] any

other way.” (P-3-4-5)

“Enlightened self-interest. You go to them and say ‘what can we do’ 

and sign international treaties before hand…One you can do it by force,

maybe that’s what you’re going to have to do. Use the police 

action…Start with international agreements, cooperating in

international agreements.” (S-3)

“When we cooperate with other organizations, we always consider in

our mind the common goals like sustainable development, or achieve

some millennium developing goals which was agreed in Johannesburg.

Also, we think our common goal is shorter framework for action of

Yokohama in 2005.” (S-4-5)

“I don’t think we have an obligation to other than our own personal

ethic to assist countries in need.” (P-2)

Finally, the interviews expressed what the relations of information

accessibility and the international cooperation are.

“There are certain countries like India that won’t share its data so they 

will put in seismographs, they will put in...gauges, they’ll put in 

some...gauges, but they are very careful how they share that data with

other countries. In that case you are limiting information that could

affect many other countries in terms of not getting warning information.
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But I’ll say most countries; the US has a policy that we share our data

openly, freely, anything we get involved in gets out.” (P-1)

“If you are going to have an effective warning system, you have to have

a free flow of information all they way down to that person standing on

that beach.” (P-1)

“For instance, in order for the tsunami warning system to work

effectively, countries need to share data at a rate faster than the

current rate they’re sharing it. Though India has increased their trust

level, if you will, to share data in a more timely fashion, it’s not there 

yet. And so how countries address this issue of building trust for

collaboration for disaster preparation is something that must be

efficiently explored, addressed, and hopefully solved.” (P-2)

“It’s on the website, so people can access the information.” (P-6)

“And then we have a data management center, and all of the data from

both of these systems are stored at the data management center and

made available to anybody at all on the internet.” (S-1)

“The warning systems in Indonesia and Malaysia do not talk to each

other…they have some part to share, but they don’t have full access to 

information.” (S-10)

“In order to be part or our network, you must release the data to

anyone who wants them right away, and India is unwilling to do this.

Russia does it, a formerly closed society, China does it. They don’t do it 

with all of their stations, but there are ten GSN stations in China and

the data from those are available, mostly. But, India is remarkably
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closed.” (S-1)

“Like Tajikistan, they don’t want to disclose some geographic 

information, while other countries say okay because that information

goes to development of hazard map, which is very useful.” (S-4-5)

The analysis model which is taken on the results of IOTWS cooperation from the

approach of rational choice is shown in the following figure.

Figure 6.4.1 Relationship between Rational Choice and the Outcomes of Cooperation

Figure 6.4.1 demonstrates the relations of individual rational choice and the

outcomes of international cooperation. It shows that there are three components to the

concept of rational choice. They are preference, institutional constraint, and

information. The lines among preference, institutional constraint and information

indicate that these three components have correlation. On the other hand, from the

qualitative data, we see that the two factors of formal and informal institutional

constraint will constitute the idea of institutional constraint. The right arrows show the

relations of these components and the outcomes of cooperation. When examining
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hypotheses 3.1, 3.2, and 3.3, the result will be as follows. First, the clearer the

preference of the individual is, the higher the degree of effectiveness, quality, and

interaction. Second, the higher the degree of institutional constraint, the higher the

degree of effectiveness, broader view, and equalization in this international

cooperation. Finally, the more accessible the information for cooperation, the more

interaction and higher degree of equalization there will be in the cooperation.
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6.5 Social Capital and the Outcomes of IOTWS Cooperation

The problem of commitment and trust in social capital is gradually receiving

attention in the field of international cooperation. Commitment and trust can be

viewed as two aspects of one body–in view of the interaction between actors A and

B, if the so-called reliable commitment is from A to B, then trust is relatively the

feeling of B about A. There is no doubt about the importance of credible commitment

in international cooperation, and transforming credible commitment to the

system constraints is more or less the method to achieve better cooperation results, as

the respondents pointed out.

“Sometimes there’s a reluctance to create forms of references for

different things but it’s necessary, because if people don’t know what 

their roles are because it’s not written down somewhere, then you can

be guaranteed there’s going to be confusion the next time a disaster 

occurs.” (P-2-1)

“Where do we get the money to remain engaged? Where do we get the

money to help countries to build their capacity? And I mean, when I’m 

talking about money, it doesn’t have to be a lot; it’s where do we get 

money to fund our experts to even travel to some foreign countries to

them help do the training, to help transfer the technology.” (P-2)

“We want to go to the meeting, if we’re asked to do something, we want 

to know how… we want to equip our delegation so that they know how

to respond…the delegates who come to the meetings, when they leave

the meeting, they have to keep working…I hate to say it, you know, 

frequently countries…there are countries that send people who just

want a vacation, and they show up at the meeting;, they don’t make but 
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one intervention because they are required to do so…those are the ones 

you want to go…and usually their interventions are, ‘We need help’ 

and that’s all they say,  ‘We need money’.  No definition of what they 

need money for.” (P-2)

“I think the IOC process has been going rather well…so long as they 

have some continuation of discussions…anda real commitment and

real action.”(P-9)

“It’s a commitment thing…international commitment.” (S-7)

“The ASEAN was able to have the member countries agree upon

coordination in disaster management, but I think it is less action. I

think from my personal view, there have been too many meetings and

agreements upon coordination. UN even has set the Intergovernmental

Oceanographic Coordination (IOC) to work [on the] Indian Ocean

Tsunami Warning System, but less action is taken until the Thai

government brought it on.” (S-9)

On whether trust is an important factor, the respondents have different

opinions. For example, the respondents from the United Nations do not

believe that trust is an important factor to facilitate cooperation, but rather

benefit is one of the critical factors. However, in the mean time, the

respondents from Thailand and other countries and regions mainly point out

the importance of trust. To be more specific,…interaction experience or

history, partnership, and political relations may influence trust.

“the UN itself is internationally expected to respect national

sovereignty as a basic principle, so I do not see why any country would
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not have any trust to the UN…Perhaps the relationships between the

countries may not be good; so they would go through international

organizations, not just the UN but also regional organizations that can

work together, so those are the channels that they can use.” (P-3-4-5)

“It is easier in Thailand when the US can help in sharing information

and monitoring activities. I am certain that the Indian doesn’t like the 

US to be able to detect or monitor their activities. That is why some

technology from the US might be questionable for the Indian.” (S-9)

“I think JICA already has a very long history with Thai government

agency, which might [mean] about 150 years of this cooperation.” 

(P-10)

“We have 25 staffs and 25 countries so each staff has one or two

countries to pay attention on daily basis. So we try to become like

friends.” (S-4-5)

“We decide that official civil defense in Philippines is our partner, we

cannot ignore them, we contacted the civil defense first and then we

just consult with... That is also a trust issue. If we skip that procedure,

maybe they will have bad feeling.” (S-4-5)

“Government is telling them they have to move because a flood is

coming and they may not believe the government; but even if they

believe the government they may not know where to go, and if they

know where to go, they are getting away from the safety and security of

their house and all their possessions.” (P-1)

“There’s trust on many levels, trust among the responders and its trust
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that there’s enough communication and that there’s duplication of 

effort; there’s sufficient coordination so the response can be most

effectively handled.But there’s also the geo-political trust…trust is not 

only within the government, among their technical agencies and

among governments, but also within intergovernmental organizations

and among intergovernmental organizations.” (P-2-1)

“Yeah, it’s definitely an issue of trust. It’s my impression that it’s very 

easy to maintain trust scientist-to-scientist, foreign scientist-to-foreign

scientist…no problem. When it comes to spreading that trust

throughout the government, it will be much more difficult. For instance,

the United States is always trying to get access to the waters of Russia

to conduct marine scientific research for treaty-based scientific fishery

surveys. Japan recently has had the same issue with Russia. We apply,

we follow all the rules, we give them every piece of information, we

offer them to participate in the cruise. We in fact have Russian

participants and partners in the science.” (P-2)

“Political issue of culture and also the relationship between Indian

Oceans too…I used to talk with one navy in Thailand; he said that

deploying buoy near Indian territory, it may affect national

security…so this is quite sensitive issue…mistrust among the two

countries.” (S-10)

“In Thailand, local militaries have closed relationship with

communities and the locals. In normal state, they come out to help

people on several occasions like communities work. In emergency,

locals know the militaries are well equipped and ready to deal with
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disaster, so they tend to go for help…” (S-9)

“In order for the tsunami warning system to work effectively, countries

need to share data at a rate faster than the current rate they’re sharing 

it. Though India has increased their trust level, if you will, to share

data in a more timely fashion, it’s not there yet. And so how countries 

address this issue of building trust for collaboration for disaster

preparation is something that must be efficiently explored, addressed

and hopefully solved.” (P-2-1)

It can be acknowledged from the survey results that both credible commitment

and trust have significant impact on effectiveness, quality, view broaden, and the

equalization of IOTWS cooperation. And with regard to enhancing the interaction,

although only credible commitment had a significant impact, the 0.054 we obtained is

close to the requisite significance level for trust.

Table 6.5.1 Regressions of Social Capital and the Outcomes of IOTWS

A. Effectiveness

Variable Beta S.E. R2 Adjusted R2 T Sig.

trust 0.135 0.059 0.093 0.075 2.283 0.027 *

credible commitment 0.310 0.062 0.330 0.317 5.014 0.000 ***

*P<.05; **P<.01; ***P<.001 (two-tailed)

B. Quality

Variable Beta S.E. R2 Adjusted R2 T Sig.

trust 0.160 0.072 0.089 0.071 2.230 0.030 *

credible commitment 0.238 0.086 0.131 0.114 2.768 0.008 **

*P<.05; **P<.01; ***P<.001 (two-tailed)
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C. View Broaden

Variable Beta S.E. R2 Adjusted R2 T Sig.

trust 0.159 0.059 0.124 0.107 2.684 0.010 *

credible commitment 0.211 0.071 0.146 0.130 2.957 0.005 **

*P<.05; **P<.01; ***P<.001 (two-tailed)

D. Interaction Increased

Variable Beta S.E. R2 Adjusted R2 T Sig.

trust 0.149 0.076 0.071 0.053 1.974 0.054

credible commitment 0.229 0.090 0.112 0.094 2.534 0.014 *

*P<.05; **P<.01; ***P<.001 (two-tailed)

E. Equalization

Variable Beta S.E. R2 Adjusted R2 T Sig.

trust 0.201 0.075 0.128 0.110 2.678 0.010 *

credible commitment 0.403 0.085 0.314 0.300 4.738 0.000 ***

*P<.05; **P<.01; ***P<.001 (two-tailed)

According to the qualitative interviews and also the results of the Pearson

correlations, the analytical model I developed from the results of IOTWS cooperation

and social capital is shown in the following figure.

Figure 6.5.1 Relationship between Social Capital and the Outcomes of Cooperation
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The above figure shows the relations of social capital and the outcomes of

international cooperation. Apparently, the two components of social capital are trust

and credible commitment, which also are correlated. Most of the two-factors have

positive relations with the outcomes of international cooperation in IOTWS, except

for the relation of trust and interaction increased, which is not significant. In other

words, when examining hypotheses 4.1, and 4.2, the results are the following. First,

the higher the degree of trust, the higher the degree of effectiveness, quality,

broadened view, and equalization that will be reached. Second, the higher the degree

of credible commitment is, the higher the degree of all of the five outcomes achieved.
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6.6 Disaster Reduction, Rational Choice, Social Capital, and
International Cooperation

I synthesized the above-mentioned rational choice, social capital, and disaster

reduction, and other important factors, and conducted a stepwise regression with the

various outcomes of cooperation to figure out the optimal regression model for each,

as described below.

6.6.1 Effectiveness

Table 5.7.1 Regression of the Factors and Effectiveness of Cooperation

Model R R Square
Adjusted R

Square

Std. Error
of the

Estimate

Change
Statistics R

Square
Change

F Change df1 df2
Sig. F

Change

1 0.552 0.305 0.289 1.030 0.305 18.442 1 42 0.000
2 0.608 0.370 0.339 0.993 0.064 4.192 1 41 0.047

Model
Unstandardized

Coefficients
Standardized
Coefficients

t Sig.

1 (Constant) 1.658 0.711 2.332 0.025
credible commitment 0.297 0.069 0.552 4.294 0.000

2 (Constant) 0.389 0.924 0.421 0.676
credible commitment 0.240 0.073 0.445 3.303 0.002

awareness of risk 0.143 0.070 0.276 2.047 0.047

From the table above it can be seen that the important factors affecting

effectiveness include credible commitment and awareness of risk. The regression

model is:

Effectiveness of International Cooperation = 0.389 + 0.240 * Credible

Commitment + 0.143 * Awareness of Risk

In other words, when actors raise the awareness of the risks and are willing to take the
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initiative to provide credible commitments, the relative effectiveness of the

cooperation will increase.

6.6.2 Quality

Table 5.7.2 Regression of the Factors and Quality of Cooperation

Model R R Square
Adjusted
R Square

Std. Error of
the Estimate

Change
Statistics R

Square Change
F Change df1 df2

Sig. F
Change

1 0.625 0.391 0.377 1.226 0.391 26.968 1 42 0.000
2 0.732 0.536 0.514 1.083 0.145 12.833 1 41 0.001

Model
Unstandardized

Coefficients
Standardized
Coefficients

t Sig.

1 (Constant) 1.348 0.674 1.999 0.052
organization internal autonomy 0.496 0.096 0.625 5.193 0.000

2 (Constant) -0.429 0.775 -0.554 0.583
organization internal autonomy 0.366 0.092 0.462 3.988 0.000

capacity 0.214 0.060 0.415 3.582 0.001

From the table above it can be seen that the important factors impacting on

quality include organization internal autonomy and capacity. The regression model is:

Quality of International Cooperation = -0.429 + 0.366 * Organizational Internal

Autonomy + 0.214 * Capacity

Such results are important for the theory of international cooperation, because if

various organizations improve their internal autonomy and have quality and ability,

such as knowledge or technology capacity to carry out the work of disaster reduction,

then the quality of cooperation will be enhanced. This result also makes it more

legitimate for the international organizations which have relatively low internal

autonomy traditionally, and even the nation-state government agencies, to strive for

autonomy of cooperation.
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6.6.3 View Broaden

Table 5.7.3 Regression of the Factors and View Broaden of Cooperation

Model R R Square
Adjusted R

Square

Std. Error
of the

Estimate

Change
Statistics R

Square Change
F Change df1 df2

Sig. F
Change

1 0.496 0.246 0.228 1.151 0.246 13.678 1 42 0.001
2 0.585 0.342 0.310 1.088 0.096 5.984 1 41 0.019

Model
Unstandardized

Coefficients
Standardized
Coefficients

t Sig.

1 (Constant) 3.260 0.633 5.151 0.000
organization internal autonomy 0.332 0.090 0.496 3.698 0.001

2 (Constant) 2.745 0.634 4.328 0.000
organization internal autonomy 0.240 0.093 0.359 2.589 0.013
organization external constraint 0.161 0.066 0.339 2.446 0.019

From the table above it can be seen that the important factors impacting view

broaden include organization internal autonomy and the organization’sexternal

constraints. The regression model is:

View Broaden of International Cooperation = 2.745 + 0.240 * Organization

Internal Autonomy + 0.161 *Organization’s External Constraints

Further, if the various actors can enhance their internal autonomy, and the external

constraints on cooperation exist, then they can have a more global vision and can

better consider the issue.
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6.6.4 Interaction Increased

Table 5.7.4 Regression of the Factors and Interaction Increased of Cooperation

Model R R Square
Adjusted
R Square

Std. Error of
the Estimate

Change
Statistics R

Square Change
F Change df1 df2

Sig. F
Change

1 0.546 0.299 0.282 1.394 0.299 17.882 1 42 0.000

Model
Unstandardized

Coefficients
Standardized
Coefficients

t Sig.

1 (Constant) 1.941 0.777 2.500 0.016
preference 0.205 0.049 0.546 4.229 0.000

From the table above it can be seen that the important factors impacting

interaction increased include only preference. The regression model is:

Interaction Increased of International Cooperation = 1.941 + 0.205 * Preference

In other words, with respect to promoting interaction, no matter whether the actors

themselves have the risk awareness or the capacity for disaster reduction, and no

matter whether other actors make commitments or what the organizational internal

autonomy or external constraints are, as long as the actors clearly know what their

own organizational preference is, then based on this preference they will be able to

enhance their interaction with other actors.

6.6.5 Equalization

Table 5.7.5 Regression of the Factors and Equalization of Cooperation

Model R R Square
Adjusted
R Square

Std. Error of
the Estimate

Change
Statistics R

Square Change
F Change df1 df2

Sig. F
Change

1 0.648 0.420 0.406 1.222 0.420 28.984 1 40 0.000
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Model
Unstandardized

Coefficients
Standardized
Coefficients

t Sig.

1 (Constant) 1.103 0.673 1.637 0.109
organization

internal autonomy
0.517 0.096 0.648 5.348 0.000

From the table above it can be seen that the important factors impacting on

equalization include only organization internal autonomy. The regression model is:

Equalization of International Cooperation = 1.103 + 0.517 * Organization

Internal Autonomy

In other words, if organizations can ensure their internal autonomy, for example, can

make commitment of its own accord, and protect its integrity in cooperation, then no

matter whether there are impacts from other factors, such interaction of the

international disaster reduction will be able to maintain impartiality with regard to the

interactions of various organizations.

6.6.6 Patterns of Cooperation

In this study the mode of co-operation will be divided into two multipolarity and

bipolarity (Snidal, 1991: 721). The former may promote the possibility of

international cooperation, while the latter would help reduce uncertainty and promote

stability. As the variable is a dichotomous option, in this study from results by

conducting Generalized Linear Model (GLM) analysis it is discovered that

enhancement of autonomy within internal organization and clarification of preference

are inclined to multipolarity of the cooperation model which will be

2211 ** xbxbbo eeeY  …; on the other hand, The higher degree of credible commitment, 
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the easier to form cooperation mode of bipolarity.

Table 6.6.6 Regression of the Factors and Patterns of Cooperation

Unstandardized
Coefficients

T Sig. Exponential

organization internal
autonomy

0.606 0.356 2.894 0.089 1.83291

preference 0.283 0.163 3.020 0.082 1.32722
credible commitment -0.927 0.390 5.634 0.018 0.39584

Constant 1.959 2.023 0.938 0.333 7.0932

The model of the patterns of cooperation can be found as:

log (patterns of cooperation) = 1.595+ 0.606 * organization internal autonomy
+ 0.283 * preference - 0.927 * credible commitment

The log (patterns of cooperation) is accounted as p/(1-p), where p means

probability. In other words, when the preference increases one unit, for example, then

the probability of selecting the pattern of multipolarity (pattern of cooperation=1) will

increase exp(0.283)=1.32 times. When organization internal autonomy increases one

unit, then the probability of choosing the pattern of multipolarity will increase

exp(0.606)=1.83 times. When credible commitment increases one unit, then the

probability of selecting the pattern of bipolarity (pattern of cooperation=0) will

increase exp(-0.927)=0.39 times.

6.6.7 Hypotheses Testing

By means of the discussions above, the section examines hypotheses 5.1, 5.2, 5.3,

5.4, 5.5, and 5.6 in Chapter Four. The results suggest several points. First, the higher

the degree of credible commitment and awareness of risk, the greater the facilitation
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of the effectiveness of the international cooperation in disaster reduction. Second, the

higher the degree of organizational internal autonomy and capacity, the greater the

improvement in quality. Third, the higher the degree of organizational internal

autonomy and clearer external constraints, the broader the views of these global actors.

Fourth, a clearer individual preference can increase the interaction of global actors.

Fifth, a higher degree of organization internal autonomy improves the equalization of

cooperation. Finally, a higher degree of organizational internal autonomy and clearer

preference leads to a cooperation pattern of multipolarity. In contrast, when a higher

degree of credible commitment is made, the cooperation will move toward the pattern

of bipolarity.
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6.7 New Model of Global Cooperation in Disaster Reduction

This study has investigated why global actors participate in global disaster

reduction and how global disaster reduction networks operate. According to Figure

1.4 and the discussions and findings of this study, I present a new model of global

cooperation in disaster reduction, which is demonstrated as Figure 6.7.1.

A B C

Figure 6.7.1 The model of Global Cooperation in Disaster Reduction

Figure 6.7.1 presents a model of global cooperation in disaster reduction. When

there are global disasters, lines A, B, and C will influence global actors, such as state

agencies, IOs, and NGOs, individual choice on decision-making. Among all of these

three lines, line A means the capacity for coping with disasters, line B represents

common benefits, and line C shows shared values. At least three factors are critical in

Global Disasters in
Risk-Shared Society

Outcomes of Global
Disaster Reduction

Cooperation Network

Global Actors’
Individual Choices:
1. preference
2. institutional

constraint
3. information

Interaction of
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autonomy
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an individual’s rational choice. They are preference, institutional constraint, and

information. No matter what decision the actors make, they will interact with other

actors on issues of disaster reduction. To accumulate the social capital of those global

actors, some factors, such as trust and credible commitment, have been paid much

attention to, as their interaction strategies. Through the examination of our Pearson

correlations, we found that some factors of individual rational choice are mutual

influence with the factors of social capital. In the era of global governance, the

organizational autonomy is also significant for global actors’rational choice and

interaction. We can see which factors are correlated and will influence the outcomes

of any global disaster reduction cooperation network. To realize better and more

successful cooperation in disaster reduction, no matter whether the decision makers

are in state agencies, IOs, or NGOs, they would be wise to take cognizance of all the

critical elements of Figure 6.7.1.
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6.8 Summary

In this chapter, the further discussions of how the cooperation interacts are

explored through both of quantitative and qualitative data. Section 6.2 describes the

returning of questionnaire and the characteristics of the samples. How the nine factors

are extracted and named is also explained in this section. Section 6.3 starts to explore

the relation of disaster reduction and the outcomes of international cooperation. This

study finds both of the ideas of awareness of risk and capacity will facilitate the

outcomes of international cooperation. Section 6.4 presents the discussion the relation

of rational choice and the outcomes of cooperation. In this dimension, this study finds

the clearer preference of the individual, the higher degree of effectiveness, quality,

and interaction will be reached; the higher degree of institutional constraint is, the

higher degree of effectiveness, the broader view, and the higher degree of equalization

will be in this international cooperation; and the more accessible of the information of

the cooperation, the more interaction and higher degree of equalization will be in the

cooperation. Section 6.5 discusses the relation of social capital and the outcomes of

cooperation, and finds most of the two factors, trust and credible commitment, have

positive relations with the outcomes of international cooperation in IOTWS except the

relation of trust and interaction increased does not have significance. Section 6.6

synthesizes the discussions of all of the perspectives and looks for the regressions

model of disaster reduction, rational choice, social capital, organizational autonomy,

and the outcomes of international cooperation. Adds the outcome of cooperation

patterns, there are six regressions presented in this section. Finally, the new model of

international cooperation in disaster reduction has also presented in this section.
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