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increase the short-time hazard is irregular regime change (coups, assassination 
of executive). While this effect is less pronounced than that of conflict history, 
it nonetheless constitutes a non-trivial hazard that frequently precedes armed 
intrastate conflict. In the case of China, the predicted probability of observing 
conflict during 2008 more than doubles (from 5% to 13%); for Indonesia, the 
change is measured at 13 percentage points (from 76% to 89%). As a means of 
forecasting the onset of new armed conflict, irregular regime changes serve as 
good early warning indicators. 
 

 
Note: the dotted line, plotted against the right vertical axis, displays the scores from OCHA’s 
own assessment of conflict hazard, which also accounts for the intensity of earlier violence 
(OCHA Global Focus, August 2007). 

Figure F1 Estimated probability of observing armed intrastate conflict in 
2008 by country. 

 
Figure F2 shows the geographic distribution of conflict hazard in the study 
region. It effectively highlights areas of high concern, but it can be misleading. 
Most active conflicts in this region are geographically limited, so for large 
countries such as India, Indonesia, and Thailand, the majority of the territories 
are unaffected by the violence and may not be considered particularly exposed. 
 
 
F3 Sub-National Conflict Hazard 

In order to provide a more realistic hazard map, we next estimate conflict 
likelihood at the first-order administrative level for twelve countries in the 
region. For some other countries, crucial socio-economic and demographic 
data were unavailable or inconsistent (e.g. China, Myanmar, North Korea, 
small island states in the Pacific), while a high-resolution hazard assessment 
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was deemed irrelevant for democracies with no recent history of armed 
intrastate conflict (e.g. Australia, Japan, New Zealand). 
 
Four complementary factors were assumed to affect the local conflict 
propensity: Socio-economic status, ethnic inclusion/exclusion, distance from 
the capital, and conflict history. A number of country-specific sources (such as 
national bureaus of statistics and human development reports), as well as 
international data providers (e.g. CIESIN, Columbia University), were con-
sulted before creating the indices. 
 

 
Figure F2 Hazard map of armed intrastate conflict in the Asia region, 

2008. 
 
 
A.  Socio-economic status  
This index varies between 1 (relatively wealthy) and 5 (relatively poor) and is 
generated from 4–5 country-specific indicators of socio-economic status. 
Because the data sources differ between countries, the values on the index are 
expressed in relative terms (i.e. relative to the most well-off district) and are 
thus not immediately comparable between cases. However, most of the country 
indices contain local estimates of GDP per capita, infant mortality, and HDI 
scores from national Human Development Index reports. The sources and 
characteristics of the specific socio-economic indicators can be found in the 
appendix. 
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The 5-point scale for the socio economic variables gives the measured 
difference between each district and the district with the highest score on the 
given socio-economic indicator (this is normally the capital district, but not 
always). The values are given as standard deviations (0–1 SD = 1, 1–2SD = 2, 
2–3SD = 3, 3–4SD = 4, 4>SD =5). Finally the scores for the socio economic 
variables are added together to create the socio economic hazard indicator. We 
take the max total added score a district can get and dived this by 5 and use this 
as the cut off point for the indicators. 
 
B. Ethnicity 
The ethnic indicators consist of two variables: 

• A dichotomous indicator on whether the main ethnic group in the sub-
national region has access to national power according to the ETH 
Zurich Ethnic Power Relations (EPR) data (0 if in power, 2 if not in 
power). 

• An indicator of the composition of ethnic groups in the the sub-national 
region, measuring whether the region is dominated by the group(s) in 
power (EGIP) or by a marginalized group (MEG): 
Size of largest MEG/( Size of largest MEG + Size of EGIP(s)). 
 
The ratio values are divided in two three groups and given a score: 
0–0.33 = 1 
0.34–0.66= 2 
0.67–1 = 3 

 
When summing the exclusion and ratio indicators, a joint ethnicity scale is 
created, ranging from 1-5. 
 
C. Conflict history 
The variable indicates whether the province has been in conflict in previous 
years, and if so, how long ago. We use 5 time periods.  

1 = 1946–1989 
2 = 1990–1997 
3 = 1998–2002 
4 = 2003–2006 
5 = 2007 

 
Sub-national regions with no previous conflict are assigned a value of 0. 
 
D. Distance from the capital 
The indicator of center vs. periphery consists of two dichotomous variables that 
jointly form a 3-point scale (0–2):  

• Dummy variable indicating whether the sub-national region is situated 
on a different island than the capital city or along an international 
border (1 if yes, 0 otherwise). 
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• Dummy variable indicating whether the sub-national region is situated 
further away from the capital city than the average distance for all sub-
national regions in country (1 if further away than the average; 0 
otherwise). 

 
From these indicators a relative conflict hazard index is constructed. The first 
three components (socioeconomic status, conflict history, and ethno-political 
exclusion) are assigned equal weight (all have maximum values of 5) while the 
fourth component, geographic location, is considered less important (the 
maximum value is 2).  A summarized relative hazard index of the four 
components ranges between 2 and 17. Since the index for each country is 
relative to the least conflict-prone region the hazard scores are primarily suited 
for comparing with other districts in the same country. To offer a more 
objective, cross-sectional consistent indicator of conflict likelihood, we join the 
local hazard scores with the country-level conflict incidence hazard estimated 
from Table F1. However, to maintain reasonable sub-national variation within 
countries, we multiply the national conflict incidence hazard by 10 for those 
regions that score higher than 4 standard deviations above the minimum value 
on the sub-national index, and then multiply the national conflict incidence 
hazard by the sub-national hazard. By multiplying the national hazard with the 
highest subnational scores only, we avoid inflating the local hazard for regions 
in conflict-ridden countries that do well on the sub-national indicators (e.g. 
central Thailand). 
 
Figure F3 shows the results and provides a more nuanced picture of where 
armed conflict is more likely, compared to the cross-national analysis 
presented in Figure F2. Most of the twelve countries have considerable sub-
national variation in conflict likelihood. India, in particular, displays high 
internal variation in conflict hazard, with violence being very likely in the 
northwest and northeast but much less so in central parts of the country. This 
reflects the long-lasting separatist conflicts in Kashmir, Assam, Manipur, and 
Nagaland, as well as the Naxalite rebellion around Chhattisgarh, Jharkhand, 
and Andra Pradesh. Recent conflict history, peripheral location, and local 
dominance of minority groups also explain the high likelihood of violence in 
the predominantly Muslim southern provinces of Thailand. In Nepal, the 
conflict hazard is highest among the border districts, most of which are 
economically marginalized and contain politically excluded populations.  
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Figure F3  Sub-national distribution of conflict hazard, 2008. 
 
 
F4 Sub-National Conflict Risk 

Finally, the size of the exposed population in the medium-to-high hazard 
regions is considered (gridded population data from CEISIN). While 
population density is a poor indicator of likely casualty levels if a conflict 
occurs, it gives some indication of the number of people potentially affected by 
the conflict. For simplicity, Figure F4 distinguishes merely between regions 
with above-average population density and those that are less densely 
populated, but the underlying data can be displayed in various fashions 
depending on purpose. Orange regions represent medium to high conflict 
hazard and below-average population density, whereas red denotes high 
conflict hazard and high population density. This procedure limits the number 
of high-hazard (red) provinces compared to Figure E3, and can be an effective 
means to single out high-priority areas where more people are at risk. 
 
The difference between Figure F3 and F4 is clearly illustrated by the case of 
Nepal. Most rural border districts have high conflict hazard due to adverse 
socioeconomic and cultural characteristics and a recent history of conflict. 
However, many of these districts, in particular those in the northern Himalayan 
region, are sparsely populated so the number of high-risk areas is substantially 
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lower.1 A similar result is evident for the relatively sparsely populated Indian 
states of Kashmir, Naga-land and Manipur, all of which have a high conflict 
likelihood but with comparably low numbers of maximum potential people at 
risk. 

 
Figure F4  Population-weighted hazard map in high-to-very-high conflict 

hazard regions, 2008. 
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Sources of Socio-Economic Data: 
Indonesia 
a. Human Development Index 2005 (Source: Statistics Indonesia, 

http://www.bps.go.id/sector/ipm/table1.shtml) 
b. Life Expectancy 2005– Life expectancy varies from 62.1 to 72.5 (Source: 

Statistics Indonesia,  http://www.bps.go.id/sector/ipm/table1.shtml) 
c. Adjusted per capita riil expenditure 2005: The data rage from 584 - 638 

(Source: Statistics Indonesia, http://www.bps.go.id/sector/ipm/table1.shtml) 
d. Infant Mortality Rate – The data range from  24 – 81 (Source: Center for 

International Earth Science Information Network (CIESIN)) 
 
Nepal 
a. Human Development Index 2000 – The data rage from 0.304-0.652. 

(Source: Nepal Human Developing Report 2004: 
http://hdr.undp.org/xmlsearch/reportSearch?y=*&c=n%3ANEPAL&t=*&k=
&orderby=year) 

b. Human Poverty Index 2000 – The data rage from 24.9 – 63.8 (Nepal 
Human Developing Report 2004)  

c. GDP per Capita: The data rage from 679 - 3438 (source: Nepal Human 
Developing Report 2004) 

d. Infant Mortality Rate – The data range from 60.1 – 112.2. (Source: 
Center for International Earth Science Information Network, CIESIN) 

e. Composite Index from District Survey – Including variables concerning 
electricity, health, education, and nutrition. The survey can be found on: 
http://www.cbs.gov.np/Others/District%20level%20development%20indic
ators.pdf (060308) (source http://www.cbs.gov.np/) 

 
The Philippines 
a. Human Development Index 2000 – The data is divided into 5 categories. 

(Source: Philippines Human Development Report)  
b. Poverty Incidence 2006 –The data rages form 3.4 to 64.6. (Source: 

National Statistical Coordination Board,  www.nscb.gov.ph) 
c. GDP per Capita - Per Capita Gross Regional Domestic Product at 

Constant 1985 prices (in pesos). The data rage from 37855 to 3486. 
(Source: National Statistical Coordination Board,  www.nscb.gov.ph) 
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d. Infant Mortality Rate – The data rage from 23.6 to 60.8. (Source: Center 
for International Earth Science Information Network, CIESIN) 

 
Sri Lanka 
a. GDP/cap by province (2005): The data rage from 0.07 to 0.2. (Source: 

Sarvananthan 2007 Economy of the Conflict Region in Sri Lanka: From 
Embargo to Repression, p 6: Central Bank of Sri Lanka). 

b. Road Density (2005) – The data rage from 0.28 to 1. (Source: 
Sarvananthan 2007 Economy of the Conflict Region in Sri Lanka: From 
Embargo to Repression, p 28). 

c. Borrowing (2003) – Borrowing as percentage of total household income. 
The data rage from 14.2 to 43.6 (Source: Sarvananthan 2007 Economy of 
the Conflict Region in Sri Lanka: From Embargo to Repression, p 41). 

d. Infant Mortality Rate (200) – The data rage from 4.1 to 27.8 (Source: 
Center for International Earth Science Information Network, CIESIN) 
However, the data for the following districts have been replaced by data 
from the World Health Organization: Ampara, Butticaloa, Tricomalee, 
Jaffna, Kilinochchi, Mannar, Mullaitivu, Vavuniya. (Source: Sarvananthan 
2007 Economy of the Conflict Region in Sri Lanka: From Embargo to 
Repression, p 32). 

 
Pakistan*  
a. Literacy Ratio % (1998): The data rage from 11.1 to 72 (Source: Pakistan 

Human Developing Report 2004) 
b. GDP per capita (1998): The data rage from 640 to 3350. (Source: Pakistan 

Human Developing Report 2004: 
http://hdr.undp.org/en/reports/nationalreports/asiathepacific/pakistan/name,
3174,en.html) 

c. Enrolment Ration% (1998) The data rage from 6.9 to78.3 (Source: 
Pakistan Human Developing Report 2004) 

d. Human Development Index The data rage from 0.332 to 0.624 (Source: 
Pakistan Human Developing Report 2004) 
 
*There exists no socioeconomic data for Azad Kashmir, F.A.T.A and Northern Areas – 
these have been assigned a value of 5 (relatively least developed) on the socioeconomic 
scale. 
 

Cambodia 
a. Infant Mortality Rate (2004): Data ranging from 42 to 122 (Source: 

Cambodia Human Developing Report 2007: 
http://hdr.undp.org/xmlsearch/reportSearch?y=*&c=n%3ACambodia&t=*
&k=&orderby=year) 

b. Temporary Housing (2004):  Data ranging from 3.1 to 45.1 (Source: 
Cambodia Human Developing Report 2007) 

c. Human Development Index (2004):  Data ranging from 0.3 to 0.83 
(Source: Cambodia Human Developing Report 2007) 
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d. Human Poverty index (2004):  Data ranging from 14.3 to 46.2 (Source: 
Cambodia Human Developing Report 2007) 

 
Thailand 
a. Infant Mortality Rate (2005): Data ranging from 3.6 to 14.8 (Source: 

Thailand Human Developing Report 2007: 
http://hdr.undp.org/xmlsearch/reportSearch?y=*&c=n%3AThailand&t=*&
k=&orderby=year) 

b. GDP per capita (2004): Data ranging from 17083 to 691093 (Source: 
Thailand Human Developing Report 2007) 

c. Household debt (2004): Data ranging from 29.1 to 86.2 (Source: Thailand 
Human Developing Report 2007) 

d. Poverty incidence (2004): Data ranging from 0 to 33.97 (Source: Thailand 
Human Developing Report 2007) 

 
Laos 
a. Life Expectancy (2002): Data ranging from 54 to 63 (Source: Laos Human 

Developing Report 2006: 
http://hdr.undp.org/xmlsearch/reportSearch?y=*&c=n%3ALao&t=*&k=&
orderby=year) 

b. GDP per capita (2002): Data ranging from 889 to 2516 (Source: Laos 
Human Developing Report 2006) 

c. Human Development Index (2002): Data ranging from 0.458 to 0.652 
(Source: Laos Human Developing Report 2006) 

d. Poverty Head Count Ratio (2002) Data ranging from 17 to 54 (Source: 
Laos Human Developing Report 2006) 
 
 

Bangladesh 
a. Infant Mortality Rate – The data rage from 64.5 to 126. (Source: Center 

for International Earth Science Information Network, CIESIN) 
b. Percentage of households with electricity supply – 6.69% to 74.27% 

(source: Bangladesh Bureau of Statistics, December 2005, Bangladesh 
Case Study: http://gisweb.ciat.cgiar.org/povertymapping/) 

c. Average years of schooling of adult (> 15 years of age) household 
members – 1.84 to 5.3. (source: Bangladesh Bureau of Statistics, 
December 2005, Bangladesh Case Study: 
http://gisweb.ciat.cgiar.org/povertymapping/) 

d. The Squared Poverty Gap Index: measures of the severity of poverty 
for each area – 2.66 – 17.01 to (source: Bangladesh Bureau of Statistics, 
December 2005, Bangladesh Case Study: 
http://gisweb.ciat.cgiar.org/povertymapping/) 

e. Gini coefficient based on per capita income – 33.84 to 44.67. (source: 
Bangladesh Bureau of Statistics, December 2005, Bangladesh Case Study: 
http://gisweb.ciat.cgiar.org/povertymapping/) 
 



 

   
   
   
   
   
 

\\edokfilsrv1\users\cache\ngi_nt_domain1\fna\20071600-00-1-r 20071600-1 appendix-f_conflict.doc 601925_1_0.doc   

Report No.: 20071600-1 
Date: 2009-03-15 
Rev. date:  
Page: F13 
Rev.: 0  

 
a. India 
a. Per Capita Consumption Expenditure 1999-2000 – The data range 

from 413.71 to 1382.87 (source: National Human Development Report 
2001)* 

b. Percentage of Population below the poverty line 1999-2000 - The 
data range from 3.48% to 47.15% (source: National Human 
Development Report 2001)* 

c. Per capita net state domestic product at current prices 2004-05 - 
The data range from 5606 to 60787 (source: Indian Public Finance 
Statistics 2007-08, Ministry of Finance, department of Economic 
Affairs, Economic Division) 

d. Literacy rate 2001 - The data range from 47% to 90.86%. (source: 
http://indiabudget.nic.in) 

e. Infant Mortality Rate – The data rage from 28 to 133. (Source: Center 
for International Earth Science Information Network (CIESIN)) 
 
* Chhattisgarh is assigned the same value as Madhya Pradesh, to which it belonged 
until 2000. 
* Uttaranchal is assigned the same value as Uttar Pradesh, to which it belonged until 
2000. 
* Jharkhand is assigned the same value as Bihar, to which it belonged until 2000. 

 
Vietnam 

a. GDP in capita PPP (US$)* - The data range from 5209 to 542 
(Source: National Human Development Report 2001: Doi Moi and 
Human Development in Vietnam: 
http://planipolis.iiep.unesco.org/upload/Viet%20Nam/Viet%20Nam%2
0HDR%202001.pdf) 

b. Adult literacy rate - The data range from 96.9 to 51.3 (Source: 
National Human Development Report 2001: Doi Moi and Human 
Development in Vietnam: 
http://planipolis.iiep.unesco.org/upload/Viet%20Nam/Viet%20Nam%2
0HDR%202001.pdf) 

c. Education index - The data range from 0.86  to 0.54 (Source: National 
Human Development Report 2001: Doi Moi and Human Development 
in Vietnam: 
http://planipolis.iiep.unesco.org/upload/Viet%20Nam/Viet%20Nam%2
0HDR%202001.pdf) 

d. Human Development Index - The data range from 0.835  to 0.486 
(Source: National Human Development Report 2001: Doi Moi and 
Human Development in Vietnam: 
http://planipolis.iiep.unesco.org/upload/Viet%20Nam/Viet%20Nam%2
0HDR%202001.pdf) 

e. Infant Mortality Rate – The data rage from 10.5 to 82.6. (Source: 
Center for International Earth Science Information Network, CIESIN) 
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*GDP in Ba Ria-Vung Tau is assigned the average GDP for the high human 
development states, because the GDP is very high and skewed due to oil and gas. This 
would have affected the standard deviation as an outlier. 

 
 
Malaysia 

a. % of children starting primary 1 reaching 5 primary 2001 – The 
data range from 88% to 100% (source: Malaysia - Achieving the 
Millennium Development Goals Successes and Challenges: 
http://www.undp.org.my/index.php?option=com_content&view=article&id=104&Itemid=
63) 

b. % of households under the poverty-line 2002 - The data range from 
1% to 16% (source: Malaysia - Achieving the Millennium 
Development Goals Successes and Challenges: 
http://www.undp.org.my/index.php?option=com_content&view=article&id=104&Itemid=
63) 

c. Infant Mortality Rate 2000 - The data range from 7% to 14% (source: 
Malaysia - Achieving the Millennium Development Goals Successes 
and Challenges: 
http://www.undp.org.my/index.php?option=com_content&view=article&id=104&Itemid=
63) 
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STENE & LAHIDJI

G1 Definitions 

Broadly defined, the coping capacity is the ability of a group of individuals to address the 
risks related to an adverse event, be it before, during or after its occurrence1. 
 
Obviously, this ability has a strong influence on the eventual impact of natural disasters. The 
purpose of this paper is to propose a method for its evaluation, so that a measure of coping 
capacity can be combined with the usual components of risk, i.e. hazard characteristics, 
exposure and vulnerability, and provide a better understanding of the actual level of risk that 
people are facing. 
 
To this aim, however, there needs to be a clear-cut distinction between the coping capacity 
and the other components of risk, to avoid any double-counts2. Because of its broadness, the 
above definition of coping capacity does not allow for such a distinction, and needs to be 
restricted. More precisely, the informal means of protection and support available to 
individuals and communities at the various stages of a disaster, such as mutual help relations, 
or cultural traditions conveying knowledge of natural hazards, are usually incorporated (as 
elements of social and human capital) in the notion of vulnerability. 
 
Leaving aside such informal assets, our working definition of coping capacity will therefore 
cover all institutional means to protect and support individuals and communities facing the 
risk of a disaster. This “institutional coping capacity” is not covered by common measures of 
vulnerability. 
 
The institutions dealing with disaster risks and disaster situations can be classified under the 
following four policy fields3: 

• Risk assessment and communication, i.e. the identification, evaluation and possibly 
quantification of the hazards affecting the country and their potential consequences, 
and exchange of information with and awareness-raising among stakeholders and the 
general public; 

• Risk mitigation, i.e. laws, rules and interventions to reduce exposure and vulnerability 
to hazards; 

• Disaster preparedness, warning and response, i.e. procedures to help exposed persons, 
communities and organisations be prepared to the occurrence of a hazard; when 
hazard occurs, alert and rescue activities aimed at mitigating its immediate impact; 

• Recovery enhancement, i.e. support to disaster-stricken populations and areas in order 
to mitigate the long-term impact of disasters. 

                                                 
1 According to the United Nations International Strategy for Disaster Reduction, for instance, coping capacity is 
“the means by which people use available resources and abilities to face adverse consequences that could lead to 
a disaster” (http://www.unisdr.org/eng/library/lib-terminology-eng%20home.htm ). 
2 It is important to note that this distinction does not mean that the coping capacity should not be correlated to 
other components of risk. 
3 The risk management terminology can considerably vary from one source to the other. The terminology used in 
this paper is consistent with the definitions of the International Organization for Standardization (ISO, 2002). 
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• In each of these fields, institutions can operate at local, regional, 
national or international level, and a rigorous assessment of coping capacity should 
consider all these levels. However, as a first step, this paper will address only the 
national level institutions, and as a consequence, it will not account for sub-national 
differences. Other levels could be integrated in the same methodological framework at 
a later stage. However, data availability might prove a major challenge to this end. 

 
The following sections briefly discuss how criteria can be selected for evaluating a country’s 
coping capacity, how information relative to each of these criteria can be collected and 
interpreted, and finally how the resulting data can be aggregated into a synthetic indicator. 
 
It should be emphasized that very few attempts have been made in the past to consistently 
measure the capacity of institutions dealing with disaster risks to effectively protect and 
support people. Two notable exceptions are the Inter-American Development Bank’s project 
“Risk Indicators for the Americas” (IADB, 2005) and the Organisation for Economic 
Cooperation and Development’s project “Risk management policies” (OECD, 2003, 2006, 
2007 and forthcoming). The present paper builds on the methodological approaches of these 
projects. 
 
  
G2 Evaluation criteria 

The evaluation method consists in using a limited number of components to map a country’s 
performance in each of the mentioned policy fields. The first annex to the paper lists these 
components. 
 
In principle, the coping capacity depends on the specific circumstances of a risk. For instance, 
a country can be well equipped to address frequent medium-sized events, but totally 
unprepared to face a low-probability large-scale event. Or it can have particular instruments 
(international agreements, warning mechanisms, etc.) to face one type of disaster and none for 
other types. 
 
Each component of coping capacity should therefore be estimated for each natural hazard 
separately, e.g. the quality of hazard monitoring for earthquakes, for floods, and so on. 
However, it seems reasonable to assume that some of the components are constant across 
hazards. The quality of the legal and regulatory framework, for instance, is probably a reliable 
gauge of a country’s ability to prevent and mitigate all disaster risks through the law. We will 
therefore consider a number of all-hazard components, together with hazard-specific 
components.  
 
Tables G1 lists the policy fields and data sources used in the evaluation criteria, while Table 
G2 provides the list of indicators used in the coping capacity analyses. 
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G3 Data collection and processing 

To estimate the components of coping capacity, one can then either use existing indicators 
and data, or set up field surveys. Choosing one option rather than the other is a matter of 
weighing the loss of accuracy related to the use of proxies against the cost and limitations of 
collecting information ad hoc. From a careful review of publicly available datasets, it appears 
that for about one-third of the proposed components, estimations can be built on the basis of 
existing indicators. The last column of Table G1 indicates the data source used for each of 
those components, and Table G2 lists the relevant indicators. For the others components, field 
surveys have been conducted using the questionnaires presented in Section G4 of this 
appendix. 
 
The final step consists in normalising all the estimates to a common scale, and then 
aggregating the normalised estimates in order to obtain a synthetic indicator:  
 

I = Σi αi.Ii
all + Σi Σj βi.γj.Ii

hazard j 
 
where the αis are the weights of all-hazard indicators Ii

all, the βis are the weights of hazard-
specific indicators Ii

hazard j and the γjs represent the relevance of hazard j for the country, 
calculated in terms of exposure: 
 
αi and βi are determined by the analyst and should satisfy the following conditions: 

∑αi = 1 

∑βi = 1 
 
γj = exposure hazard j / exposure all hazards 

∑γj = 1. 
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G4 Coping capacity questionnaires 

G4.1 Explanatory note 

This section presents a procedure for building a synthetic indicator of a country’s capacity to 
cope with natural disasters4. For this, the notion of coping capacity is broken down into 14 
components (see methodological annex). Some of these will be estimated for each country 
using existing data and indicators, others through field surveys. The latter will be based on the 
questionnaires presented in the following pages. 
 
The questionnaires concern ten components of coping capacity: 

• Hazard evaluation 
• Consequence and vulnerability assessment 
• Awareness-raising activities 
• Sectoral regulations 
• Structural defences 
• Continuity planning 
• Early warning 
• Emergency response 
• Insurance and disaster funds 
• Reconstruction and rehabilitation planning. 

 
For each component, five levels of achievement are considered and briefly described. Some 
components have to be evaluated for each hazard type separately (hazard-specific 
components), others for natural hazards in general (all-hazard criteria). Irrelevant columns of 
the table are coloured in grey accordingly. Field officers are asked to rank the country by a 
cross in the relevant cell, or possibly on the line between two cells, based on their evaluation 
of the action of all institutions dealing with disaster risks, whether public, non-governmental 
or private. They should consider only those policies and measures that are already in place, 
and not those that are considered or planned, so that a repetition of the survey through time 
can give an idea of the country’s progress related to new policies and reforms. 

                                                 
4 Earthquakes, floods, landslides, typhoons, droughts, volcanoes, tsunamis, avalanches and wildfires are 
considered in this project. 
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G5 Conclusion on coping capacity 

In this report, coping capacity was defined as the ability of institutions at 
national and local level to deal with the risks of natural disasters. This leaves 
aside coping capacity at individual, household and societal levels, which is 
largely redundant with the notion of vulnerability and was therefore addressed 
in the chapter on vulnerability assessment. 
 
Disaster risk management consists of risk assessment, risk prevention and 
mitigation, emergency management and recovery enhancement. There have 
been very few attempts to systematically evaluate disaster risk management 
policies at national level. To our knowledge, the two main exceptions are the 
aforementioned projects from the IADB and the OECD.  
 
The assessment of coping capacity in this report draws on the methodologies of 
these two projects. Like the IADB project, it uses a mix of economic, social 
and policy indicators and ad hoc surveys to rate national disaster management 
capabilities. Like the OECD project, it aims at covering the entire range of risk 
management policies. A country’s performance can therefore be broken down 
into its specific results in risk assessment, risk prevention, emergency 
management and recovery enhancement, and even further into components of 
each of these policy fields. Likewise, aggregate results for managing natural 
hazards in general can be decomposed into the various hazard types that the 
country is exposed to. This makes the coping capacity ratings relevant for both 
monitoring the overall situation of countries and advocating targeted policy 
measures. 
 
There are two directions in which this report’s coping capacity assessments 
could be tested, improved and consolidated: first, by conducting surveys and 
computing the rankings for more countries; and second by looking at how well 
the rankings explain the ability with which countries have actually managed 
the natural hazards that they have faced in the recent past. 
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H1 Background 

Each of the natural hazards considered in this project, as well as the conflict 
hazard, is assessed in a different manner. This cannot be avoided because the 
spatial and temporal scales and the frequency of occurrence vary over several 
orders of magnitude for the different hazards considered. However, it does 
make it a challenge to compare the risk associated with the different hazards, 
and to compare the risk profiles of countries that are exposed to different typs 
of hazard.  
 
This appendix presents the methodology used for mapping of the hazard and 
exposed population in the project. The procedure outlined below will probably 
not work very well for “very low probability – extremely high consequence” 
events, like the December 2004 Indian Ocean tsunami or exceptionally large 
earthquakes that might occur at “seismic gaps” along major faults. This type of 
events should be handled separately. 
 
 
H2 Hazard mapping 

For each of the hazards considered in the study, 4 classes or categories were 
defined on the basis of the computed hazard intensity and frequency, or on the 
basis of an estimated hazard category: 
 

0: Non-existent or negligible (white) 
1: Low (green) 
2: Medium (amber) 
3:  High (red) 

 
For some of the natural hazards all the information is condensed into a single 
index. For example for earthquakes, the Modified Mercalli Intensity (MMI) 
with a return period of 475 years was used. For these hazards, it is relatively 
straightforward to classify the hazard into 4 categories. For others, for example 
river flood and tropical cyclone, two parameters (intensity and frequency) were 
used to define the hazard. For these hazards, the matrix shown in Figure H1 
was used to obtain the categories. 

H2.1 Example: hazard categories for cyclone and storm surge 

The tropical cyclone and storm surge data were originally produced by 
UNEP/GRID-Europe in five different layers (raster data files) representing the 
five different intensity classes (see Appendix B).   The original raster data files 
represented the annual yearly frequency (multiplied by 1000) for the five 
intensity classes.    
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Figure H1. Conversion of hazard categories defined by two parameters to 

three hazard classes. 

 
To convert these data into 4 hazard categories, the five original raster files for 
each intensity class were merged into one data set by weighting and adding 
them together as follows: 
 

Cyclone intensity class Weighting factor
1 1 
2 1.5 
3 2 
4 2.5 
5 3 

 
The results from this weighting were added together to produce one single 
hazard raster file: 
 

Total_Hazard_Index = ∑
=

⋅
5

1
_

i
ii FreqfactorWeighting  

where Freqi is the annual frequency of intensity i cyclone (multiplied by 1000) 
in a pixel. The values Total_Hazard_Index for cyclone wind speed and storm 
surge were then reclassified in to four classes according to the following re-
classification tables: 
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Cyclone wind speed 

Total_Hazard_Index New hazard 
category From To (including) 

0 0 0 
1 300 1 

301 1000 2 
1001 2500 3 

 
Storm surge 

Total_Hazard_Index New hazard 
category From To (including) 

0 0 0 
1 120 1 

121 550 2 
551 1950 3 

 
 
H3 Calculation of exposed population and Risk Index 

For each country in the study area, the equivalent population exposed to each 
hazard was defined as 100% of the population living in Hazard Category 3, 
plus 30% of the population living in Hazard Category 2, plus 10% of the 
population living in Hazard Category 1. For landslides, which have a limited 
spatial extent even within a pixel of 30 arc_sec ×30 arc_sec, and for civil 
conflict, which is impossible to resolve spatially to the same resolution as 
natural hazards, a correction factor of 0.10 was applied to the equivalent 
exposed population. 
 
An attempt was made to develop a global risk index for ranking the countries 
in the study area. In general, it is logical for the risk index to have the 
following format: 

Risk Index = function of [ )(
7

1 i

i

i
ii x

zfyw ⋅∑
=

 , Coping Capacity Index] 

where wi are weighting factors that designate the relative importance of 
different hazards, xi is the equivalent population exposed to hazard “i”, yi is the 
ratio of xi to the total population, zi is the number of fatalities caused by hazard 

“i” within a reference time frame, and )(
i

i

x
zf , which is a vulnerability indicator, 

is some function of the number of fatalities divided by the equivalent exposed 
population. 
 
As discussed in Appendix G, the Coping Capacity Index for a given country is 
different for the different hazards. However, it was not possible to gather 
enough data in this study to come up with meaningful coping capacity indices 
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for different hazards and the aggregate index for all hazards was used in the 
calculations. 
 
The following equation for Risk Index was used in the study:  
 
Risk Index = 

1000· ⎥
⎦

⎤
⎢
⎣

⎡
+⋅⎥

⎦

⎤
⎢
⎣

⎡
+⋅ ∑∑

==

)10()(/)01.0(
7

1

7

1
IndexCapacityCopingw

x
z

yw
i

i
i

i

i
ii  

 
The seven hazards considered in the calculation of the risk index were river 
flood, earthquake, tropical cyclone (including storm surge), drought, 
precipitation-induced landslide, tsunami and civil conflict. The following 
points should be noted about the calculated risk index: 
 

• The fatality data for different natural hazards were obtained from the 
EM-DAT database for the time period 1980-2007. 

• Fatalities due to civil conflict were based on PRIO Battle Death data 
1980-2005, and UCDP Battle Death data 2006-07. Battle death data for 
Pakistan are not available and were roughly guessed for the 
calculations. 

• The weighting factors wi in the equation for the Risk Index are 
specified by the user. 

• The aggregate Coping Capacity Index described in Appendix G and 
presented in Table 3 of the main report varies from 2.06 to 4.83 (higher 
values indicating higher coping capacity). These values were rescaled 
for use in the Risk Index equation as follows: 

 

Rescaled Coping Capacity Index = 
3

)2(10 −⋅ IndexCapaictyCoping  

• The value of )(
i

i

x
z

was reset equal to 0.02 if it exceeded 0.02. 

• The factor “1000” used in the Risk Index equation is purely for scaling 
purposes. 

• The values of exposed population to tsunami hazard listed in Table 2 of 
the main report are based on the population data from the Year 2000. 

 
The calculation of the Risk Index involves assigning weighting factors 
(importance factors) by the user to the different hazards. Tables H1 and H2 
show the values of the Risk Index computed for the countries in the study area 
using two different sets of weighting factors. For the values shown in Table 4, 
the same weighting factor was applied to all natural hazards and civil conflict. 
Table 5 shows the results for the following weighting factors: flood = 1, 
earthquake = 2, drought= 1, tropical cyclone  = 3, landslide  = 1, tsunami = 2 
and conflict = 2. 
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Table H1.  Risk Index with same weighting factor for all hazards 
Country Risk Index

Bangladesh 9.7 
Philippines 9.3 
Indonesia 7.2 
Myanmar 6.4 
Nepal 6.2 
Papua New Guinea 5.3 
Japan 5.2 
Pakistan 5.1 
Bhutan 3.8 
Sri Lanka 3.6 
Malaysia 3.5 
New Zealand 3.5 
Viet Nam 3.1 
Dem People's Rep of Korea 2.6 
Cambodia 2.5 
Thailand 2.2 
India 2.1 
China 2.0 
Timor-Leste 1.9 
Lao People's Democratic Republic 1.9 
Brunei Darussalam 1.8 
Republic of Korea 1.7 
Australia 1.2 
Maldives 1.2 
Singapore 0.9 
Mongolia 0.8 

Island nations of the Pacific Risk Index
Micronesia (Federated States of) 10.7 
Vanuatu 7.8 
Solomon islands 6.0 
Samoa 4.7 
Palau 4.5 
Tonga 4.4 
Fiji 4.2 
Nauru 3.2 
Kiribati 2.3 
Tuvalu 2.3 
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Table H2.  Risk Index with varying weighting factor for different hazards 
Country Risk Index

Bangladesh 11.0 
Philippines 10.9 
Myanmar 8.0 
Nepal 6.5 
Indonesia 6.3 
Japan 5.9 
Papua New Guinea 5.1 
Pakistan 5.1 
Bhutan 4.0 
New Zealand 3.2 
Sri Lanka 3.0 
Dem People's Rep of Korea 2.9 
Viet Nam 2.9 
Malaysia 2.4 
India 2.1 
Timor-Leste 2.1 
Republic of Korea 2.0 
Lao People's Democratic Republic 2.0 
Thailand 1.9 
China 1.8 
Brunei Darussalam 1.5 
Cambodia 1.5 
Marshall Islands 1.4 
Maldives 1.3 
Australia 1.1 
Singapore 0.9 
Mongolia 0.8 

Island nations of the Pacific Risk Index
Micronesia (Federated States of) 13.0 
Vanuatu 10.1 
Solomon islands 7.2 
Palau 7.0 
Fiji 5.9 
Samoa 5.8 
Tonga 5.5 
Nauru 3.5 
Kiribati 2.5 
Tuvalu 2.5 
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The computed Risk Index is not very stable for the island nations of the Pacific 
because of their small size and population. These island nations should not be 
directly compared with the other nations in the study area.  
 
Tables H3 through H7 summarise the spatial extent, exposed population and 
recorded fatalities for different natural hazards and civil conflict in Nepal, Sri 
Lanka, Pakistan, Indonesia and the Philippines. The following points should be 
noted about these tables: 

• Except for tsunamis, the equivalent exposed population to risk from 
natural hazards was computed as 100% of people living in high hazard 
areas, plus 30% of people living in medium hazard areas, plus 10% of 
people living in low hazard areas. 

• For tsunami, the exposed population was defined as all people living in 
the coastal areas inundated by the tsunami heights shown on Figure 29. 

• It should be noted that the resolution of hazard maps for conflict are at 
the first-order administrative level. 

• For landslides, only precipitation-induced landslides were considered. 
The fatalities (and risk) caused by earthquake-induced landslides are 
included in earthquake. To account for the limited spatial extent of a 
landslide, only 10% of the total population living in the slide-prone 
regions were considered in the calculations. 

• The fatality data for natural hazards are taken from the EM-DAT 
database. 

• Fatalities due to civil conflict are based on PRIO Battle Death data 
1980-2005, and UCDP Battle Death data 2006-07. Battle death data for 
Pakistan are not available. 

 
Table H3.  Nepal – Hazard and exposure profile (Total population: 

28,278,000 – Total area: 147,900 km2) 

Threat 

No. of people exposed Areal extent of 
high & med. 

hazard 
categories, 

km2 

% of 
total 

country 
area 

Fatalities 
(1980 – 
2007) 

Equivalent 
exposed 

population 

% of total 
population 

Cyclone 0 0 0 0 971 
Flood 97,300 < 1 2,000 1.4 5481 

Earthquake 8,515,000 30.0 147,900 100 809 

Landslide 40,585 < 1 116,700 79 1578 

Drought 709,500 2.50 26,500 18 0 

Tsunami 0 0 - - - 
Armed 
conflict 10,294,000 36 87,200 59 11,228 

Coping Capacity: Low 
1 Fatalities caused by storm events are included in this value. 
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Table H4. Sri Lanka – Hazard and exposure profile (Total population: 
19,076,500 – Total area: 66,000 km2) 

Threat 

No. of people exposed Areal extent of 
high & med. 

hazard 
categories, 

km2 

% of 
total 

country 
area 

Fatalities 
(1980 – 
2007) 

Equivalent 
exposed 

population 

% of total 
population 

Cyclone 290,700 1.5 27,830 42 754 
Flood  28,800 < 1 1,730  3 1,6951 

Earthquake 0 0 0 0 0 

Landslide 4,170 < 1 10,420  16 119 

Drought 2,882,000 15 25,900  39 0 

Tsunami 158,000 < 1 - - 35,399 
Armed 
conflict 4,345,000 23 42,000 64 64,271 

Coping Capacity: Low 
1 Includes fatalities due to storm surge. 

 
 
Table H5. Pakistan – Hazard and exposure profile (Total population: 

163,350,000 – Total area: 879,200 km2) 

Threat 

No. of people exposed Areal extent of 
high & med. 

hazard 
categories, 

km2 

% of 
total 

country 
area 

Fatalities 
(1980 – 
2007) 

Equivalent 
exposed 

population 

% of total 
population 

Cyclone   2,246,000 1.4 59,500 7 1,446 
Flood 292,0001 < 1 23,2001 3 10,3361 

Earthquake 36,253,000 22 879,000  100 78,812 

Landslide 23,850 < 1 94,200  11 579 

Drought 15,071,000 9.2 198,500 22 143 

Tsunami 203,700 < 1 - - 0 
Armed 
conflict 6,357,000 3.9 315,900 36 No data 

Coping Capacity: Low 
1 Includes storm surge. 
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Table H6. Indonesia – Hazard and exposure profile (Total population: 
219,465,000 – Total area: 1,903,600 km2) 

Threat 

No. of people exposed Areal extent of 
high & med. 

hazard 
categories, 

km2 

% of 
total 

country 
area 

Fatalities 
(1980 – 
2007) 

Equivalent 
exposed 

population 

% of total 
population 

Cyclone 47,300 < 1 2,100 0.1 1,692 
Flood 469,000 < 1 4,850 0.3 6,9191 
Earthquake 58,652300 27 1,847,100 97 13,4352 
Landslide 216,620 < 1 899,000 47 1,816 
Drought 47,043000 20 526,500 28 1,329 
Tsunami 1,660,000 < 1 - - 166,0002 
Armed 
conflict 433,000 < 1 57,170 3.0 6,597 

Coping Capacity: Low 
1 Includes storm surge. 
2 EM-DAT lists 179,435 fatalities for earthquakes, which includes tsunamis. It 

is estimated that about 166,000 are due to tsunamis. 
 
 
Table H7. The Philippines – Hazard and exposure profile (Total population: 

88,323,000 – Total area: 297,200 km2)  

Threat 

No. of people exposed Areal extent of 
high & med. 

hazard 
categories, 

km2 

% of 
total 

country 
area 

Fatalities 
(1980 – 
2007) 

Equivalent 
exposed 

population 

% of total 
population 

Cyclone  15,658,000 18 193,500 65 29,054 
Flood 773,0001 < 1 5,4001 2 31,8851 
Earthquake 25,748,000 29 297,200 100 8,569 
Landslide 126,240 < 1 199,800 67 2,646 
Drought 9,490,000 11 143,000 48 8 
Tsunami 1,333,000 1.5 - - 102 
Armed 
conflict 24,116,000 27 188,800 64 47,297 

Coping Capacity: Average 
1 Includes storm surge. 
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