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1. Background and Rationale

The notion of coping capacity of populations affected by natural disasters is a key concept in vulnerability assessments.
 Paradoxically, however, there seem to be few systematic methodological approaches to the subject. In particular, very few - if any - datasets and methodologies actually permit a quantitative approach to compare coping capacity across countries. Such a methodology would be an essential support tool for the design of natural disaster reduction strategies by donor organizations like ECHO. 
The present paper attempts to bridge this gap by developing a simple and pragmatic coping capacity model based on quantitative methods. It uses a combination of selected proxy indicators from UN Habitat, the World Bank, the IFRC and ECHO. 

Coping capacity can be measured both at grassroots and at societal level. Both require different approaches. The main focus of this paper is the societal assessment of coping capacities as a fundamental element for the thorough understanding of a country’s overall risk to disaster. A systematic assessment of what enables communities and countries to cope with, recover from and adapt to various risks and adversities provides emergency planners, disaster risk managers and development actors with a clearer understanding of the foundations on which to build interventions that support resilience. It also allows a better targeting of external assistance, a main concern for a donor like ECHO. Up to now, coping strategies of at-risk populations are poorly understood. Our knowledge of what makes up coping capacity, how it can be measured and, above all, how it can be strengthened, is still very limited compared to our understanding of what constitutes need, hazard, risk or vulnerability. 

In December 2003 ECHO thus embarked upon the development of a Disaster Risk Index (DRI) for planning purposes. This index aimed at including coping capacity and was developed as part of an overall evaluation of its strategic orientation to disaster reduction (DIPECHO evaluation)
. It used the widely accepted formula to measure disaster risk, i.e. Risk = Hazard * Vulnerability / Coping Capacity. 
The DRI model produced immediate benefits in helping ECHO to better identify priority countries on which to focus its natural disaster reduction operations. Its primary weakness is that spatial and geographical relationships of disaster risk within a country are inaccurate because data were only available at national level at the time. 
Another, perhaps more important weakness was the lack of data related to coping capacity. In an attempt to address this shortcoming the ECHO evaluation conducted a qualitative survey amongst selected ECHO´s technical experts (see annex). However, for various reasons, the overall results of this exercise were not satisfactory. 
This paper will address these shortcomings by developing a preliminary coping capacity model for populations affected by natural disasters, proposing a methodology and a tentative list of priority countries based on an empirical analysis of several datasets using pertinent proxy indicators. 

A very much straightforward and simple Coping Capacity Index (CCI) is created combining the Global Urban Indicators dataset (UN Habitat), figures on Red Cross volunteers (IFRC) and mitigation projects (World Bank Disaster Management Facility) complemented by ECHO´s disaster risk index. The CCI provides a list of countries divided in four categories of coping capacity: very low, low, medium and high. 

By clearly outlining the limitations of the approach (chapter 3), the paper also provides orientation for further research (chapter 4).  

2. Methodology: Coping Capacity Index
2.1. Definitions and Terminology 

Both terms “vulnerability” and “coping capacity” have been defined and used in a variety of ways and contexts. They are not independent of each other. The main difference between them is that while the data elements for determining their levels are similar, vulnerability is the opposite reverse of coping capacity. For instance, a community that is unorganised for disaster response has inadequate coping capacity (low capacity) and therefore is likely to suffer more from an impact of a disaster (high vulnerability). 

In order to overcome this terminological vagueness, the following generic definitions shall be used for the purpose of this paper. 

Vulnerability:
 A set of conditions and processes resulting from physical, social, cultural political, economic, and environmental factors, which increase the susceptibility of a community to the impact of hazards. 

Coping Capacity:
 The level of resources and the manner in which people or organisations use these resources and abilities to face adverse consequences of a disaster. 

It should be mentioned that a distinction between individual (referring to an individual’s strategy and capacity to deal with natural disaster risks) and institutional coping capacity (referring to the coping capacity provided for by the society, the government, etc.) can be made. However, as this paper is not concerned with funding decisions for individual humanitarian disasters but rather responds to the planning needs of a donor when establishing its global strategy, we will solely deal with coping capacity at national level. 

2.2. Selection of the countries

The countries covered by this methodology were selected on the basis of ECHO’s Global Needs Assessment (GNA)
. The countries chosen for GNA were originally taken over from ReliefWeb, assuming that any country or territory being listed in ReliefWeb would be in a situation of some humanitarian relevance. 

Highly industrialised countries (mainly OECD members and their dependent territories) as well as all EU and recent EU accession countries were deleted from the selection. Wealthy developing countries that can be assumed to be able to cope with humanitarian disasters themselves, such as Kuwait or Brunei, were also removed. 134 countries have finally been maintained (see table in annex). 

2.3. Selection of indicators for measuring coping capacity

Several attempts have been made in the recent past to develop models measuring coping capacity. Indicators attempting to measure coping capacity range from human and environmental resources, economic capacity, indigenous knowledge, macro-trends (GDP/capita), tools and processes of disaster management, etc.
 
In our view, the models established that way are not satisfactory because the data is too highly aggregated, or datasets are not focusing on specific aspects of coping capacity and the data used are either old or incomplete. Even though this is partly true for the model presented here as well, the novelty of this model is that the selected indicators are closer to and more directly linked to the matter at stake.
For the purpose of this CCI three main indicators were selected: the level of institutional preparedness (e.g. existence of disaster management plans, building codes) was chosen as a first starting point to assess the coping capacity of a country. The examples of Mexico or Cuba prove that disaster management plans can make a real difference if a disaster strikes. In order to achieve a more refined assessment, the level of mitigation measures taken by a country and the number of IFRC volunteers per inhabitants in the same country were also taken into account. 

In essence, for the purpose of the model we assumed that the coping capacity of a country was higher 

· If institutional disaster management measures have been established by the government (e.g. building codes, hazard mapping, disaster insurances for cities) 

· If the country has a high “density” of trained Red Cross/IFRC volunteers in relation to the total population. (IFRC national society profiles)
· If the level of investments in mitigation measures per inhabitant is high. (World Bank Disaster Management Facility) 

Although those indicators do not cover all resources available to reduce the level of risk – as required by the ISDR definition – they represent a significant, relevant and important proportion of a nation’s capabilities to cope with a disaster. 

Furthermore, we assumed that the level of disasters in country is likely to have an influence on the level of preparedness. The fact that no preparedness instruments have been installed in a country does not automatically mean that it has low coping capacity. It could simply mean that there is a low level of disasters in that country and therefore disaster preparedness instruments are not needed in the first place. 

In order to avoid “penalizing” these countries in the analysis, we added a fourth indicator, the disaster risk index from the 2003 DIPECHO evaluation (DRI). This enables us to adequately distinguish them from natural disaster-prone countries with equally low institutional coping mechanisms, where the lack of such mechanisms is much more significant. 

We therefore estimated that an accurate picture of the coping capacity of a country could be obtained by combining the above mentioned four elements: the degree of preparedness of a country, the amount spent on mitigation projects per inhabitant, the number of IFRC volunteers in a country and the Disaster Risk Index. 

2.4. Description of indicators used

2.4.1. Red Cross Volunteers (IFRC) 

In the profiles of national Red Cross and Red Crescent societies 2002-2003 the numbers of all volunteers and permanent staff in all existing IFRC societies (except Mali and Comoros) are available. This can give an approximate idea of the response capacities available in case a disaster strikes. 
Method: The population was divided by the number of volunteers in the relevant country. The list was then ranked and divided in four even sections, for which a value of 1 to 4 was granted, with 1 indicating the category of countries with the highest number of volunteers per capita.

2.4.2. Mitigation Projects (World Bank)

Since 1980, the World Bank has approved more than 500 operations related to disaster management, amounting to more than US$40 billion. These include post-disaster reconstruction projects, as well as projects with components aimed at preventing and mitigating disaster impacts. Common areas of focus for prevention and mitigation projects include forest fire prevention measures, such as early warning measures and education campaigns to discourage farmers from slash and burn agriculture that ignites forest fires; and flood prevention mechanisms, ranging from shore protection and terracing in rural areas to adaptation of production. 

Method: The financial volume of all mitigation projects in a country since 1980 (in USD) was added up and then divided by the size of the population, resulting in the amount spent on mitigation projects per capita in the respective country. The data was first sorted from high to low. Then the list was divided into four nearly even sections and ranked accordingly: The value 1 was attributed to countries with a large amount of mitigation funds available per capita whereas 4 was given to countries where the amount spent on mitigation projects per person was very low. Countries which did not appear in the World Bank list of mitigation projects were allocated “0” instead of “x” because no money was given to these countries by the World Bank. 

2.4.3. Global Urban Indicator 1998 (UN Habitat)
 
With an increasing population living in urban areas, the impact of natural or human-made disasters on people and human settlements is becoming greater. These disasters require specific prevention, preparedness and mitigation instruments which often do not exist in disaster-prone areas because of economic and technical reasons. Major instruments are the existence and application of appropriate building codes, which prevent and mitigate impacts of disasters, and hazard mapping, which inform the policy-makers, population and professional of disasters-prone areas.

Therefore we felt that the level of preparedness constituted a good proxy of a society with a low or high degree of coping capacity. The UN Habitat 1998 Global Urban Indicator (GUI) was used as an indicator to determine a country’s preparedness.

The GUI lists cities in more than 100 countries and determines on a yes/no basis whether they possess 1) building codes based on hazard and vulnerability assessment, 2) hazard mapping and 3) disaster insurance for public and private buildings. 

Method
: The number of affirmative answers to the 3 criteria of disaster prevention was counted.

If 3 x yes → high coping capacity, value = 1 (best, all of the three above mentioned disaster prevention instruments exist)

If 2 x yes → medium coping capacity, value = 2

If 1 x yes → low medium coping capacity, value = 3

If 0 x yes → very low coping capacity, value = 4 (worst case, none of the three above mentioned disaster prevention instruments exist)

If there was more than one dataset per country, the values for each individual city were added and divided by the number of cities included in the data set. 

A total of 87 countries were evaluated, the remaining countries on our list did not appear in the UN Habitat data base and were attributed an “x” for “not available”. The reason why some countries did not answer the UN Habitat questionnaire is not exactly known, some might not have any disaster preparedness instruments in place, others might have simply ignored the questionnaire.
2.4.4. ECHO Disaster Risk Index

The ECHO Disaster Risk Index was introduced to complement the results achieved by the preparedness indicator (cf. 2.3). 

Some countries might not have building codes, hazard mapping and/or disaster insurance and were therefore allocated a very high score (3 or 4) for that indicator. However, this may distort the picture to a certain degree because some of these countries do not need these disaster prevention instruments due to the simple fact that there are normally no or very few natural disasters in that country. Introducing the DRI balances out this distortion to some extent. 

As mentioned above, the DRI was developed as part of the DIPECHO evaluation carried out in the last quarter of 2003. The Index is based on an assessment of both, hazards and  vulnerability. The selection of indicators was linked to data availability and several hypotheses had to be made to build the model. 
The DRI is essentially composed of data taken from the CRED disaster database, assessing the properties of the specific hazards, a composite of the frequency (number of events divided by the number of years), diversity (number of different event types), and severity (people killed / affected divided by year and population) of disasters.

Recognising the complexity of assessing vulnerability, ECHO decided to use four proxy indicators: population density, the Human Development Index, the Human Poverty Index and the Corruption Perception Index. 

For the purpose of our analysis countries in a very high disaster risk category were attributed the value “4”, high risk countries the value “3”, medium risk the value “2” and countries classified as low disaster risk countries were given the value “1” in our coping capacity model. 

2.5. Classification of countries
For all countries, the rating (from 1 to 4) regarding the degree of preparedness was added to the ratings (from 1 to 4) for mitigation, IFRC volunteers and the DRI, giving a scale going from 4 to 16. Then the arithmetical average was calculated by dividing the total by the number of indicators available. Afterwards the countries were ranked in an ordinal scale and the list was finally divided in four almost even categories (~25% each), which correspond to a very low, low, medium and high level of coping capacity. 
2.6. Summary assessment of the results

The methodology developed for the CCI resulted in the following ranking of coping capacity. 

A high coping capacity was attributed to countries like the Philippines, Malaysia, Argentina, Lebanon, Peru, Tunisia Croatia, FYROM, Kazakhstan, Bosnia and Herzegovina, Uzbekistan, Georgia, the Central African Republic, Cameroon, Senegal, North Korea, Albania, Malaysia, DRC, the Russian Federation, etc.
Countries with a medium coping capacity are Brazil, Mexico, Nigeria, Algeria, China, Ukraine, Iran, Vietnam, Mongolia, Nigeria, Morocco, Kenya, Pakistan, etc. 

India, Cuba, Egypt, Chile, Angola, Zambia, Uruguay, El Salvador, Moldova and Indonesia are among the countries with low coping capacities. 

At the top of the list one can find the countries with the lowest coping capacity such as: Haiti, Bolivia, Bangladesh, Ethiopia, Iraq, Guatemala, Honduras, Tanzania, etc. 

The full list of countries is provided in the annex to this paper. For obvious reasons data availability and data quality impose constraints on the validity of the results of the coping capacity analysis. Nevertheless, they provide a first step towards a more systematic compilation of data on coping capacity. While it is difficult to identify clear patterns, there seems to be a certain prevalence in the high-coping capacity group of transition states (ex-Soviet Union or ex-Socialist) as well as of mid-income, relatively stable developing countries in various regions (e.g. Tunisia, Senegal, Ghana, Cameroon, Philippines, Malaysia). As for the group of countries in the very low coping capacity category, a prevalence of Central American / Caribbean States (Honduras, Nicaragua, Guatemala, Haiti) can be discerned as well as many islands (Fiji, Haiti, Sao Tomé, Mauritius, Solomon Islands). A certain distortion of results is can be attributed to the fact that the analysis does not consider the presence of armed conflict. Otherwise, Cote d´Ivoire, Rwanda or DR Congo would not appear in the high coping capacity category. This certainly points towards a weakness in the model.  
Although some results would not coincide with intuitive assessments, e.g. with respect to Cuba, India, North Korea or others, which an informed observer would have expected in a different category, large parts of the analysis grosso modo confirm the general trends already identified in related analyses. 

For instance, one such analysis against which the results were checked was the qualitative ECHO field expert assessment undertaken in the context of the 2003 evaluation.
 An attempt was made to gather this qualitative analysis by asking selected ECHO field experts to assess the coping capacity in various countries. Much important data, however, remained unknown and responses were heavily influenced by subjective perception. The evaluators therefore, considered that the results of this qualitative assessment were not reliable enough to allow firm conclusions. 
However, as there is very little other qualitative material available, we decided to check the results of this qualitative expert assessment against the results of our quantitative model presented in this paper to see to what extent results are mutually confirmed or inconsistent. Although one should not overestimate the validity of the results of the expert assessment for the reasons given above, it is interesting to note that in almost 70% there was no or only minor difference (max. 1 category) between the results of both exercises. 
Regarding the CCI it is understood that such an index unavoidably provides a somewhat simplified picture of reality. It should thus never be used as the sole instrument in decision-making. Moreover, the objective of this index is not to provide an exhaustive, binding list of countries. Rather, it is to be used as a “mitigating” factor when assessing the global needs of a country. The index should be considered as a first approximation to what is admittedly a very complex subject. 

3. Limitations of the Coping Capacity Methodology

Clearly, the methodology presented here bears a number of inherent shortcomings. These can be summarized as follows:  
· Indicators are only proxies. They can not fully reflect a much more complex reality.   

· The data used are not always up-to-date (e.g. UN Habitat data 1998). The results therefore do not reflect possible recent changes in some countries´ coping capacities. 
· Data only reflect a situation aggregated at national level. Pockets of low coping capacity inside a country (e.g. vulnerable populations living in remote areas) can not be adequately reflected. 

· Data only quantitatively measure coping capacity. No assessment is possible, for instance, regarding the quality of the Red Cross volunteers in terms of equipment, logistics etc. A high number of RC volunteers like in North Korea does not automatically mean that they will be deployable and effective. Neither does the existence of building codes necessarily imply that they are enforced. 

· The mitigation project indicator potentially distorts reality in the way that some countries might not receive or do not request funding for political reasons (e.g. Cuba). 
· The coping capacity can be different for different disaster types. Man-made disasters (conflict) in a country aggravate the situation but are not (yet) reflected in the model. 

· Results very much depend on methodology and data availability. A large number of missing values distorts the results.
These shortcomings notwithstanding, we nevertheless believe that the methodology and results shed some light into what otherwise still seems to be a dark tunnel, thus paving the way for more and more comprehensive efforts to address the complexity of the issue.  
4. Outlook

The CC Index provides a rough overview of countries’ level of coping capacity in case of disasters. It does not replace an in-depth assessment of the situation on the ground.  Hence it is only be a supportive tool for assessing the global needs of a country and can be used – within the limits mentioned above - as a complementary strategic planning tool once the identified weaknesses have been remedied.  
Further research needs have been identified in the course of the preparation of this analysis. An effort has to be made to have data sets as complete as possible which means data gaps (IFRC, UN Habitat, DRI) have to be filled. Furthermore, the data needs to be updated on a regular basis, especially the UN Habitat Global Urban Indicators which are due to be released in June 2005. 

There is increasing recognition of the need for continuous updating of data and related analytical tools, both within countries and regionally in respect to trans-border or regional-scale risks. This requires improved availability and free exchange of data, coupled with retrospective studies of lessons learned and projections of future trends and scenarios. Common approaches to the maintenance of national data sets related to hazards and disaster consequences are widely recognized as inadequate (partial, outdated, sporadic, fragmented information). Therefore more standardized data collection and analysis methods are needed to enable countries to assess risks more systematically and better evaluate risk management options. 

A way forward would be to also include systematic assessment of sub-national, family and individual coping capacity as well as indigenous knowledge. This, however, would be a very time consuming, costly and lengthy endeavour. It would need to be sufficiently resourced and well prepared in advance in order to ensure comparability of different data sets. Naturally it will be very difficult to translate indigenous knowledge into measurable indicators but questionnaires could possibly serve as a basis to identify features of coping capacity. 

5. Data Sources

Information on number of inhabitants (cities): http://www.infoplease.com/ipa/A0107983.html; 
http://www.citypopulation.de/SouthAfrica-Mun.html

Information on country population: ECHO GNA 2005

DRI: “Overall Evaluation of ECHO’s Strategic Orientation to Disaster Reduction” (Antoine de Haulleville) 2003 (DIPECHO evaluation 2003)
World Bank mitigation projects: http://www.worldbank.org/hazards/projects/mitigation.htm
IFRC country profiles: http://www.ifrc.org/publicat/profile/index.asp
UN Habitat: http://www.unchs.org/programmes/guo/qualitative.asp
� Cf. United Nations University: “Measuring vulnerability and coping capacity” (Joern Birkmann) 2004;     “Risk, hazard and people’s vulnerability to natural hazards” (Stefan Schneiderbauer/Daniele Ehrlich) 2004; “Population Resilience to disasters: a Theoretical Framework” (Tom De Groeve) undated; “Overall Evaluation of ECHO’s Strategic Orientation to Disaster Reduction” (Antoine de Haulleville) 2003 (DIPECHO evaluation 2003)


� “Overall Evaluation of ECHO’s Strategic Orientation to Disaster Reduction” (Antoine de Haulleville) 2003 (DIPECHO evaluation 2003) at �HYPERLINK "http://europa.eu.int/comm/echo/evaluation/thematic_en.htm"��http://europa.eu.int/comm/echo/evaluation/thematic_en.htm�


� The DIPECHO programme: Reducing the impact of disasters, 2004


� ibid.


� http://europa.eu.int/comm/echo/pdf_files/strategic_methodologies/glob_needs_ass_2005_en.pdf


� Cf. United Nations University: “Measuring vulnerability and coping capacity” (Joern Birkmann) 2004,


� http://www.ifrc.org/publicat/profile/index.asp


�An attempt was made to include the permanent IFRC staff of a country in the methodology. The population was divided by the number of staff in a country and ranked accordingly. The scores of both IFRC indicators (volunteers and staff) were added and divided by 2 in order to get one single average IFRC indicator score. However, this did not significantly change the results and the methodological attempt was discarded in order to keep the approach as simple as possible. 


� http://www.worldbank.org/hazards/projects/mitigation.htm


� � HYPERLINK "http://www.unchs.org/programmes/guo/qualitativedata.asp" ��http://www.unchs.org/programmes/guo/qualitativedata.asp� The Urban Indicators are normally updated every 5 years - which means that an update should have been available in 2004 - but because of financial constraints UN Habitat was obliged to delay the cycle for one year (June 2005).


� We tried to weigh this indicator by taking into account which percentage of the total population was represented by the population of the cities which answered the UN Habitat questionnaire. We multiplied the original value for this indicator by 3, if less than 10% of the population was represented in the questionnaires, by 2 and 1 respectively, if the population represented between 10 and 20% (>20%)  of the total population. However, due to too many missing values the result was distorted and the methodological attempt was discarded. 


� For details cf. ECHO’s DIPECHO evaluation 2003, page 29-32


� Cf. ECHO’s DIPECHO evaluation, table 13, page 57, see annex
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