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Abbreviations
I. General abbreviations

	GDP
	Gross Domestic Product

	GNI
	Gross National Income

	POP
	Population

	X
	Export

	M
	Import


I. Nomenclature applied to natural hazards-related disaster data

Selected key indicators:
	EL
	Economic Losses

	DP
	Dead People (People reported killed)


Type of disaster:

	_dro
	Droughts

	_ear
	Earthquakes

	_epi
	Epidemics

	_ext
	Extreme Temperatures

	_flo
	Floods

	_ins
	Insect Infestation

	_sli
	Slides

	_vol
	Volcano

	_wav
	Wave/Surge

	_wfi
	Wild Fires

	_wst
	Wind Storms

	_hmt
	Hydrometeorological disasters = ( _dro + _ext + _flo + _sli + _wav + _wfi + _wst )

	_geo
	Geological disasters = ( _ear + _vol )

	_oth
	Other disasters = ( _epi + _ins )

	_all
	All disasters aggregated = ( _hmt + _geo + _oth )


Relevance of disasters over the economy

	ELKr
	The ratio of Economic Losses to Capital Stock

	ELGDPr
	The ratio of Economic Losses to Gross Domestic Product

	ELpc
	Per capita Economic Losses

	ELDPr
	Economic Losses per dead person ratio


Combination of abbreviations for disaster nomenclature

The previous abbreviations are combined to express specific indicators related to natural hazards disasters. So, for example:

	EL_all
	Expresses the total economic damages caused by all disasters in aggregated terms

	DP_flo
	Expresses the total number of people reported killed by floods

	ELKr_hmt
	The ratio of Economic Losses caused by hydrometeorological disasters to capital stock


II. Other indicators

Economic Resilience and Vulnerability Indicators

	DDI500 
	Disaster Deficit Index from Cardona et al, 2007 (Return period = 500 years)

	DDI100 
	Disaster Deficit Index from Cardona et al, 2007 (Return period = 100 years)

	DDI50
	Disaster Deficit Index from Cardona et al, 2007 (Return period = 50 years)

	ERI 
	Economic Resilience Index (Briguglio et al, 2007)

	EVI 
	Economic Vulnerability Index (Briguglio et al, 2002)

	ESI 
	Environmental Sustainability Index (Yale )

	NSpc 
	Per Capita Net Savings


Sectoral structure of the economy

	GDPagr_p 
	Agriculture value-added as aproportion of total GDP

	GDPind_p 
	Industry value-added as aproportion of total GDP

	GDPwho_p 
	Wholesale, reatil trade,… value-added as aproportion of total GDP

	GDPtra_p 
	Transportation, storage and communications value-added as aproportion of total GDP

	GDPoth_p 
	Other activities value-added as aproportion of total GDP

	GDPser_p 
	Services value-added as aproportion of total GDP

	GDPman_p 
	Manufacturing value-added as aproportion of total GDP

	GDPcon_p 
	Construction value-added as aproportion of total GDP

	MSVA 
	Manufacturing + Services value-added as aproportion of total GDP


Investment

	FDI_p 
	Foreign Direct Investment (inflow) as a proportion of total GDP

	GKF_p 
	Gross Capital Formation as a proportion of total GDP

	GFKF_p 
	Gross Fixed Capital Formation as a proportion of total GDP


Per capita income estimates

	GDP _pc 
	Per Capita GDP

	GNI_pc 
	Per Capita Gross National Income

	GDPagr_pc 
	Per Capita Agriculture Value-Added

	GDPind_pc 
	Per Capita Industry Value-Added

	GDPwho_pc 
	Per Capita Wholesale, retail trade,… Value-Added

	GDPtra_pc 
	Per Capita Transportation, Storage and Communications Value-Added

	GDPoth_pc 
	Per Capita Other Activities Agriculture Value-Added

	GDPser_pc 
	Per Capita Services Value-Added

	GDPman_pc 
	Per Capita Manufacturing Value-Added

	GDPcon_pc 
	Per Capita Construction Value-Added


Structure of exports by knowledge content

	XPP_p 
	Primary Products export as a propotion of total export

	XRM_p 
	Resource-based manufactures Products export as a propotion of total export

	XLT_p 
	Low technology manufactures export as a propotion of total export

	XMT_p 
	Medium technology manufactures export as a propotion of total export

	XHT_p 
	High technology manufactures export as a propotion of total export


Revealed competitiveness (Market share)

	XPP_s 
	Market share of world Primary Products export
	

	XRM_s 
	Market share of world Resource-based Manufactures export
	

	XLT_s 
	Market share of world Low technology export
	

	XMT_s 
	Market share of world Medium technology export
	

	XHT_s
	Market share of world High technology export
	

	X_s
	Market share of total world export
	


Relevance and diversification of trade

	DXP 
	Diversification of Exported Products

	DMD 
	Diversification of Market Destinations

	OPEN 
	Openness to trade = (X+M)/GDP; where:
X = Export; M = Import; GDP = Gross Domestic Product


Relevance of food items in trade

	MFOOD_p 
	Food import as a proportion of total import

	XFOOD_p 
	Food export as a propotion of total export

	NFI 
	Net Food Import ratio;
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; where: Xfood = Export of food; Mfood = Import of food


Social indicators

	HDI 
	Human Development Index

	GINI 
	Gini coefficient

	PEE _p 
	Public Expenditure on Education as a proportion of total GDP

	PEEG_p 
	Public Expenditure on Education as a proportion of total government expenditure

	EMPLOY 
	Employment rate

	NPP 
	Non-poor population = (100 – POV); where POV = Percentage of population living below the poverty line (< 2 USD per day)

	EAWF 
	Educational attainment of work force = (SECp + TERTp); where: SECp=Percentage of labor force with secondary education; TERTp= Percentage of labor force with tertiary education


Relevance of international reserves

	IRM 
	The ratio of International Reserves to Imports

	IRGDP 
	The ratio of International Reserves to GDP

	IRPC 
	Per Capita International Reserves


Other relevant indicators

	PPC_p 
	Public plus Private Consumption

	DpK_p 
	Depreciation of Produced Capital

	CSE_p 
	Current non fixed expenditure on education


Chapter 1: Introduction
T

his report constitutes a continuation of earlier studies developed by the United Nations International Strategy for Disaster Reduction (UN-ISDR) on economic vulnerability and resilience of countries, in an effort to gain a better understanding of the underlying mechanisms and the characteristics of the problem from a development perspective.

In a previous work developed by Baritto (2008)
 under the terms of a joint project between the International Centre for Trade and Sustainable Development (ICTSD) and the UN-ISDR, a methodological framework to address macro-economic vulnerability and resilience issues at a country level was proposed.

In the present report these preliminary ideas are revisited and further comparative analyses are introduced.

The worldwide picture of disasters shows that death tolls seems to be fairly stable, although not significantly decreasing, but economic losses are rising steeply.
In Figure 1 the trend in natural hazards-related disasters incidence from 1900 to 2006 is shown and in Figure 2 the evolution through time of total economic losses associated to these kind of events is presented.
According to these figures, the number of disaster events reported has significantly increased through time, especially from 1960 to the present, with a similar oberved trend in terms of the number of affected people.
On the other hand, during the last twenty years the number of persons reported killed shows a signficant decreasing curve compared to the figures reported for the 1920 to 1930 decades, although this tendency seems to be reached a certain stability in the last years.
In terms of economic losses, the increasing trend seems to be obvious, according to the data shown in Figure 2.
Data reported by Gassebner, Keck and Teh (2006) from major reinsurance companies confirm this increasing trend. At this respect, these authors report that in year 2006 Swiss Re estimated that total disaster-related claims approached $83 billion.

Also, in its annual report in 2005 another major reinsurer, Munich Re, highlighted the greater frequency of natural catastrophes causing large losses. According to this source, in the 1960s, average annual losses from disasters averaged about $8.8 billion (in 2005 values); but in the last ten years, this has risen to an annual average of $57.5 billion.
Althoug direct linkages between disasters and the economy are not clear at all, diverse authors sustains that catastrophic events can cause long-term significant consequences over an economy (Okuyama, 2003; WB, 2000; Banuri, 2005; Kipp, 2003; Benson and Clay, 2004), affecting the countries’ development achievements in a significant way and causing backward steps to earlier stages in the development process or limiting their ability to grow and develop.

How these unforeseen events can influence to national economies is a matter of great interest for the purpose of this report. In this way, the report is focused in a detailed review of available data on economic losses caused by disasters and tries to compare the relative magnitude of these losses at country level.
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Figure 1: Combined trends in the number of disasters events and related consequences

Source: The OFDA/CRED International Disasters Database (EM-DAT)
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Figure 2: World economic losses caused by natural hazards-related disasters 

Source: Own calculations based on EM-DAT and UN Common Database

In general terms, the economic activity is sensitive to many influences, including other sources of shock, so in practice it is relatively difficult to isolate the impact of economic losses caused by natural hazards-related disasters from other internal and external factors. This limitation poses considerable methodological difficulties when trying to quantify the real magnitude and consequences of these phenomena over national economies.

Moreover, available data on economic consequences caused by disasters is usually restricted to direct physical impacts or losses of fixed capital and inventory, while the indirect and secondary effects on the economic activity (such as changes in fiscal policies, the long-term consequences of the reallocation of investment resources, or the losses in human capital) as well as other long-term consequences remain unrecorded or underestimated (WB, 2001). So available data just can offer a picture of the consequences in terms of direct damages caused mainly on properties, infrastructure, equipments, inventories, etc.
Keeping these limitations aside, in the same line of other authors we have hypothesized that the immediate consequence of these unforeseen events can be assimilated in terms of a destruction of the capital stock that serves as the basis for wealth generation, what could be considered as a sort of externality which is not appropriately registered in national accounts.
Even before the nineteen century, the determinant role of the capital stock on countries’ economic growth (jointly with the relevant role of labor and technology) has been widely discussed, being this variable a common factor considered in the vast majority of theoretical models that tries to explain the economic growth of nations.

Since the Keynesian revolution, passing through the Neoclassical approach until modern economic growth theories it has been a common factor explicitly incorporated in models like Harrod-Domar (1953), Tobin (1955), Solow-Swan (1956), but also in new growth models like those proposed by Lucas (1988) and Romer (1990), among others.
Without pretending to discuss the underlying diferences between these diverse lines of thought, and specially regarding the most recent theories linking the role of human capital in economic growth, what can be said at a first glance is that the consequences of disasters is unavoidable linked to the destruction of the capital basis, possibly determining a long-term reduction in a country’s productive capacity as well as in its rate of growth. This would be considered the first direct linkage that should be explored when the direct impact of disasters is analyzed from a macro-economic perspective.
As a consequence, one would expect a higher impact on economic growth in those countries where the relative magnitude of economic losses to capital stock is bigger.
Starting from these basic ideas, this paper tries to extract some answers from the empirical evidence in order to respond to some basic questions.
Firstly, what are the economies in which the capital stock destruction caused by natural hazards-related disasters is higher?. Although this kind of accounting is not commonly registered in national accounts statistics, in this document we try to perform a comparative measurement in terms of the relevance of direct economic losses caused by disasters over the accumulated capital stock during a period of time (1970-2006) for a series of countries with available information, based on the first ideas presented in Baritto (2008).

With this purpose in mind, the ratio of Economic Losses to Net Capital Formation (ELK'r) is computed for a total number of 187 countries and the resulting ranking is presented.
This first approximation is then used to perform a comparative analysis in terms of diferent types of disasters (geological, hydrometeorological and others), according to the EM-DAT traditional classification of natural hazards typologies.
Another relevant aspect considered in this study was whether any relationship exists between economic resilience, vulnerability (or its inherent fragility to be impacted by external shocks) and the relative magnitude of economic losses. In this connection, the second relevant question was: there is any identifiable relationship between vulnerability, resilience and the relative damage on capital stock?.

To answer this question, the statistical correlation between the ratio of economic losses to capital stock (ELKr) previously mentioned and a set of indicators proposed as proxies or indirect measurements of vulnerability and resilience is analyzed.

The indicators considered in this part were the Economic Vulnerability Index (EVI) proposed by Briguglio and Galea (2002), the Economic Resilience Index (ERI) developed by Briguglio et al (2007), the Disaster Deficit Index (DDI) proposed by Cardona et al (2007) as well as six factors proposed in the Baritto’s (2008) study as key indicators of a country's economic vulnerability, namely: i) DXP: Diversification of exported products; ii) DMD: Diversification of market destinations; iii) NPP: Non-poor Population; iv) NFI: Net Food Import ratio; v) MSVA: Manufacturing and Services Value-Added Proportion and, vi) IRM: The ratio of International Reserves to Imports.

The third question of interest for this research was the following: Do the countries more or less affected share any kind of common pattern in terms of the characteristics of their economies?.

To try to answer this question, in this report we applied some basic statistical techniques with the aim of identifying possible correlation patterns between the relative magnitude of economic losses to capital stock and a set of variables that characterize the general features of national economies as well as their development levels.
Based on these results we applied multivariate statistical techniques in order to identify the principal components explaining the countries’ features and explore which are the main identifiable clusters of economies sharing similar characteristics.  
The final question that guided this research was the following: is it possible to quantify the contribution of economic losses in explaining the total economic output of countries?.

To answer this question we applied an econometric analyses on the influence of factors explaining total output. In this sense we computed a simplified Cobb-Douglas model [(1): Y=K1L2e] with endogenized capital stock (K) and labor (L) trying to explain Gross Domestic Product (Y), in order to test the main economic theory in a country-by-country basis.

After that, a second model (2) was constructed by incorporating Economic Losses caused by disasters as a explanatory variable [(2): Y=f(K, L, EL)].
Also, some tests including economic losses by kind of disasters (geo: Geological, hmt: Hydrometeorological) were tried, as follows:
(3): Y3=f(K, L, Elgeo , Elhmt)
According to this approach, we expected to quantify the real magnitude of the impact of economic losses over economic output as well as its statistical significance.

The first attempts were conducted for a panel data consisting of more than 4.900 observations. So the general estimated parameters were referred to the impact of economic losses on world economies as a whole.

The procedure was applied then in a country-by-country basis in order to identify those countries that would be considered as special sensitive cases to the influence of natural-hazards related disasters.

After checking for the abscense of violation of the classical regression assumptions (like serial correlation, heteroskedasticity, multicolinearity, etc.) we picked-up the models that seems to be plausible according to the expected effects and present the results in terms of the estimated parameters.
Finally, at the end of this report we present some conclusions and recomendations following the same structure of questions that guided the research.

Objectives and scope of the research
The research was oriented towards the coverage of the five specific aspects below indicated:

(i) Analysis of countries (or groups of countries) according to the impact of economic disaster loss (EL) on capital stock (K).

(ii) Analysis of the correlation of impacts of EL on K with other vulnerability indicators in order to identify what vulnerability factors best explain those countries where economic losses by natural disasters has the biggest impact.

(iii) Analysis of both (i) and (ii) above for each of the principal hazard types (earthquake, flood, cyclone, drought) in order to determine if  there are hazard specific patterns and signatures.

(iv) Investigate possible correlations between indicators of economic vulnerability and resilience and the indicators provided by the World Bank (The ratio of economic losses to exposed GDP - EL/GDPexposed)  as part of the Global Assessment Report global risk update and analyse the results.  In other words the analysis was run with relative economic risk values rather than absolute values.
Chapter 2: Methods

The scale of the study

All the data, analyses and conclusions presented in this report are referred to a country or national-aggregated information level.

The main reason for working at this scale is related to the interest in identifying indicators that can be easily constructed by using existing statistical information that in addition would cover the major number of countries as possible.

Data sources
In Table 1 the main sources of information used in this report are summarized.

The most important criterion for data selection relates to the origin of the reference data. In this respect, the fundamental requirement was that the primary data to be used should originally have been produced by international and multilateral bodies or widely recognized academic sources.

Table 1. Main data sources
	DATA
	UNITS
	SOURCE

	Disaster-related indicators

	Number of events by type of disasters
	Number of reported events
	EM-DAT: The OFDA/CRED International Disaster Database (www.em-dat.net) - Université Catholique de Louvain - Brussels - Belgium

	Dead People by type of disaster
	Number of persons
	

	Total Estimated Economic Losses by type of disaster
	Millions of Current Dollars
	

	Exposed Population (Floods and Earthquakes)
	Inhabitants
	ISDR Global Assessment Report / Global Risk Identification Programme (GRIP) Global Risk Update (In progress)

	Exposed GDP (Floods and Earthquakes)
	Current Dollars
	

	Disaster Deficit Index
	Dimensionless
	Cardona et al, 2007

	Economic Resilience Index (ERI)
	Dimensionless
	Briguglio et al, 2007

	Economic Vulnerability Index (EVI)
	Dimensionless
	Briguglio et al, 2002

	Macroeconomic indicators

	GNI at current prices in US Dollars - National Currency
	Millions of US Dollars at current prices
	UN Common Database: Estimates of main aggregates

	Gross Domestic Product at Constant Values (Total and Sectoral)
	Million of Constant 1990 Dollars
	

	Public + Private Consumption
	Percentage of GNI
	

	Public plus Private Consumption
	Proportion of GNI
	


Table 1. Main data sources (cont.)

	DATA
	UNITS
	SOURCE

	Depreciation of Produced Capital
	Percentage of GNI
	The World Bank Green Accounting Estimates

	Exports (SITC Rev.3, 3-digit codes)
	Thousands of current USD
	UN-COMTRADE (1976-1999); ITC PC-TAS (2000-2004); ITC PC-TAS (2001-2005)
 

	Imports (SITC Rev.3, 3-digit codes)
	Thousands of current USD
	

	International Reserves of Developing Countries (Value)
	US Dollars at current prices in millions
	UNCTAD Handbook of Statistics CD-ROM 2007

	Gross Capital Formation as a proportion of total GDP
	Proportion of total GDP
	UNCTAD HBS CD-ROM 2006-2007

	Gross Fixed Capital Formation as a proportion of total GDP
	Proportion of total GDP
	

	Foreing Direct Investment (Inflows)
	Proportion of total GDP
	

	Gross Capital Formation
	Percentage of GDP
	

	Gross Fixed Capital Formation
	Percentage of GDP
	

	Depreciation of Produced Capital
	Proportion of GNI
	The World Bank - Green Accounting Estimates

	Social indicators

	Total Population
	Thousand Inhabitants
	Groningen Growth and Development Center; FAOSTAT Online; UNEP GEO Data Portal - Online

	Population below 1 USD a day
	Percentage of Total Population
	The World Bank - PovCal Net

	Human Development Index
	Dimensionless
	UNDP - Human Development Reports (various years)

	Gini Coefficient
	Dimensionless
	The World Bank - PovCal Net

	Public Expenditure on Education as a proportion of total GDP
	Proportion of total GDP
	UNESCO

	Public Expenditure on Education as a proportion of total government expenditure
	Proportion of total government expenditure
	

	Employment rate
	Percentage
	International Labor Organization

	Percentage of labor force with secondary and tertiary education
	Percentage of labour force
	International Labor Organization

	Current non fixed expenditure on education
	Proportion of GNI
	The World Bank - Green Accounting Estimates

	Other data

	Implicit Price Deflator - US Dollars (Base Year = 2000)
	Index
	UN Common Database

	International Price Indexes of Exports by product groups
	Dimensionless
	Own compilation from UNCTAD Handbook of Statistics, United States Bureau of Labor (USBOL)

	Environmental Sustainability Index (ESI)
	Dimensionless
	Yale Center for Environmental Law and Policy, Center for International Earth Science Information Network (CIESIN) Columbia University


Data processing procedures
All the procedures for data processing and calculations were carried out by using the SAS (Statistical Analysis System) program.

The analyses were conducted in two ways:

i) Cross sectional data: For comparative analyses of countries referred to a certain instant in time. 
The indicators characterizing the relevance of economic losses to other macroeconomic indicators were constructed by aggregating data from an entire period, from 1970 to 2006 (37 years). 
Other indicators characterizing the features of an economy and its development level were constructed in terms of the average value for the most recent years (2000-2006) with available data.
ii) Time-series analyses: for multiple regression models explaining total output.
In this case, the data was analyzed in a annual base, from 1970 to 2006.

Prior to the computations, the economic data was transformed to constant values. The trade-based indicators obtained from COMTRADE (1976-1999), ITC PC-TAS (2000-2004) and ITC PC-TAS (2001-2005) were transformed to constant 2000 values by applying international price indexes for SITC Rev.3 categories at 3-digit level.
Other economic indicators, including original data on economic losses from EM-DAT, were transformed to Constant 2000 USD by applying a GDP Implicit Price Deflator by country.

Due to the fact that disaster figures are characterized by extreme-events causing a large variability in data, certain analyses were conducted by expressing the indicators in a logarithmic scale.
These cases are denoted by using the Log_ abbreviation at the beginning of each variable or indicator.
The statistical procedures employed in the research included the following:

- Multiple correlation tests
- Test for difference of population means assuming unequal variances
- Analysis of Variance (ANOVA)

- Principal component analysis (PCA)
- Multiple regressions models

Chapter 3: Theoretical framework

A simplified model of external factors affecting to national economies
All the calculations and analyses presented in this document are based on the conception of a simplified model of economic output under the influence of external factors, with particular emphasis in disaster-related shocks. In Figure 3 the general context of this simplified model is shown.

As indicated in Figure 3, national economies can be interpreted as an open sub-system which is immerse in a set of country specific social, environmental, macroeconomic and institutional conditions being subjected to the influence of external factors.

This sub-system is composed by three main capital inputs (Kn: natural capital, Kh: human capital and, Ke: economic capital) which conform the basis for wealth generation. At the end of the productive processes, an output (Value-Added or GDP) is obtained.

A part of this output is dedicated to internal public plus private consumption while other part could be represented by the net exports to other countries (X-M). The remaining part could be saved or invested to increase the capital stock.
As it was previoulsy introduced at the beginning of this document, the immediate impact of natural hazards-related disasters is the destruction of the capital stock, so in our simplified model we would expect a reduction in the economic output (GDP) of the system under the influence of significant events.
Also this output would be affected by other kind of external events, for instance trade and financials shocks.
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FDI = Foreign Direct Investment; ODA=Official Development Aid; DCF=Disaster contingent funds; Kn = Natural capital; Kh = Human capital; Ke = Economic capital; X=Export; M=Import; R=Rigid consumption; Adj=Adjustable/disposable consumption; 1, 2, 3 = Sectors of the economy (Primary, Secondary, Tertiary)

Figure 3: A simplified model of national economies under the influence of external factors 

Capital stock as the basis for wealth generation
To the purpose of this research we will concentrate the analysis to the economic capital component (Ke) indicated in Figure 3. 
At the light of modern growth theories we recognize that further analyses from a total capital approach (Ke+Kh+Kn) are needed. Nonetheless, we also recognize that the explicit incorporation of all these components is not a trivial task. Some ideas on how to consider human capital stock could be found in Bas van Leeuwen (2007a and 2007b).
From a purely economic point of view, the capital of an economy can be understood as the accumulated stock of buildings, residential structures, machinery, industries and equipments that exist in a certain moment and that contributes to its productive capacity. This stock is increased by investment, according to the following identity:
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Expressed in monetary terms, this identity means that the capital stock at the end of the current period (Kt) equals the capital stock at the end of the prior period (Kt-1) plus the total investment (I) at the end of the current period t.  
Obviously, a part of this stock is reduced through time due to deterioration, usage, passage of time, technological outdating or obsolescence, depletion or other such factors, so an additional component which is termed Depreciation of Capital (DpK) should be introduced in Eq. 1: 
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This way we obtain a capital stock value that will be expressed in net terms (K't).

The components of [2] are usually registered in the main national account aggregates in the following form:
I = Gross Capital Formation

DpK = Depreciation of produced capital

If we consider Economic Losses (EL) caused by natural disasters as a special type of capital destruction or deterioration, we could rewrite [2] according to the following formulation:
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Running the calculations of K't and K"t for a time period t=1,2,…,T, and assuming for convenience that  K't = 0 and K"t = 0 at the beggining of the run (t=0), we obtain two cumulative curves representing the process of capital acumulation of a country, as can be seen in the example shown in Figure 4.
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Figure 4. The process of capital acumulation and the influence of disasters
According to Figure 4, the comparison of K't and K"t curves suggest that the higher the diference between both curves is, the higher the relative relevance of economic losses over an economy would be inferred.
To capture this relative magnitude, in this paper we computed the ratio of Economic Losses to Net Capital Formation, as follows:
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Where:
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This indicator is used through this report as a key variable to identify which countries are more or less affected by the influence of economic losses due to disastrous events according to historical records.

The impact of disasters on economic output: Can we measure it?
Let’s consider for a moment, if technological progress can be neglected, the production function of an economy as a Solow-Swan formulation considering Capital and Labor as determinants of the total economic output of a country, as follows: 
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Where:

	Q:
	Total output

	K:
	Level of capital accumulation

	L:
	Level of labor population


The expression in [5] can be estimated in terms of a Cobb-Douglas function according to the following expression:
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Applying logs in both sides of [6] we obtain:
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Where (  is the error term.

Let: ln(Q)=Y;  ln()=; ln(K)=X1; ln(L)=X2
This way we obtain the linearized form of [7] as follows: 

	
[image: image17.wmf]e

b

b

a

+

+

+

=

2

2

1

1

X

X

Y


	[8]


whose parameters (, 1, 2) can be estimated by Ordinary Least Squares (OLS).

Due the fact that expression [5]  is referred to the volume of production, for practical purposes we have assumed Q to be the total value of production measured as the Gross Domestic Product (Y). 

When trying to explain the total GDP value of a country by applying [8], we will find a very well explanation of the total aggregated economic value, but a part of the explanation will be captured by the error term ((), so the R2 value will be expected to be less than 1. We hypothesized that, in fact, the part that is not explained by both capital stock (K) and labor (L) factors could be determined by the influence of external shocks, possibly including to natural hazards-related disasters as a explanatory factor of the error term ((). 
In this line of thought, we considered that the incorporation of EL as a determinant factor will increase the total explanatory power of [8] in those countries where the influence of disasters over the economy is statistically significant.

To evaluate these assumptions we applied a an econometrical procedure by endogenizing economic losses (EL) in the general economic theoretical models explaining total output.

In stage 1, we run a  first model like [8] in order to estimate the parameters of the Cobb-Douglas function for year 2006 from a panel data consisting of more than 4.900 observations (from 1970 to 2006), as follows:
Model 1:
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In the next stage we run a second model by endogenizing both the K and L estimated values and the economic losses caused by natural disasters in aggregated terms (EL_all) as explanatory variables, as follows:
Model 2:
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	[10]


If the estimated parameters for the K an L factors were consistent with economic theory then the basic hypothesis to be tested with this procedure was that economic losses influence should be captured through a negative estimated parameter ((23<0). 
So, in those countries where this hypothesis is not met we can assume that the influence of other kind of shocks (like trade and financial external shocks) as well as other not considered factors, are the main determinants explaining the part of the GDP that is not captured by the Capital (K) and Labor (L) factors, instead of economic losses.
Under these circunstances, we assume that the influence of natural hazards-related shocks can be neglected because both the relative magnitude of damages on capital stock is irrelevant or there are few significant reported disasters through the historical records for the period being analyzed.
In Box 1, the expanded form of [10] to discriminate by type of disaster is shown.

	Box 1. Expanding the model to incorporate different types of disasters

Equation [11] can be expanded in order to explore economic losses by type of disaster, as follows:
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	Where:

EL_hmt: Economic losses caused by hydrometeorological disasters

EL_geo: Economic losses caused by Geological disasters


Vulnerability indicators and the relative impact of economic losses to capital stock
In the report, a set of indicators proposed as indirect measures of economic vulnerability are compared against the relative magnitude of economic losses to capital stock. In this sense, one of the indicators considered was the Economic Vulnerability Index (EVI) proposed by Briguglio and Galea (2002) as well as six relevant factors proposed in Baritto (2008) as key indicators of a country's economic vulnerability.
The Briguglio and Galea EVI takes into account a number of factors like economic openness, dependence on a narrow range of export, peripherality (insularity and remoteness) and dependence on strategic imports. 
Another approach is presented in Baritto (2008), which is contained in a proposed prototype named the Economic Vulnerability & Resilience Monitor (Econ-VR).

The key factors proposed by this author includes the following:

· DXP: Diversification of exported products

· DMD: Diversification of market destinations

· NPP: Non-poor Population

· NFI: Net Food Import ratio

· MSVA: Manufacturing and Services Value-Added Proportion

· IRM: Ratio of International Reserves to Imports

By combining the above mentioned factors, tha author propose the computation of a composite Global Relative Vulnerability Index (GVI).

Details on both approaches as well as the basic underlying assumptions are presented in Annex 1. 

Net savings: A proxy of resilience?

Another matter of interest from a macro-economic perspective is to what extent an economy can be considered resilient, which is referred to what is its ability to recover from a severe shock on its own once the disaster has ocurred, bringing the country back to its pre-disaster levels.

At this respect, diverse approaches have been proposed to characterize this relevant features. In the Baritto’s (2008) report a relative extensive review of several approaches is presented.

At this point, we consider that there is not a widely accepted consensus on how to measure it.

Returning to our simplified model of the economy under the influence of external factors, we propose to use net savings as a proxy of a country’s ability to recover from this kind of unanticipated shocks, due the fact that it represents the real own available funds (external aid excluded) in an economy to be invested in order to undertake the recovery of its capital stock.

For convenience and calculation purposes, let’s use Gross National Income  (GNI) instead of Gross Domestic Product (GDP) in our simplified model.

What this proposal sustains is that per capita GDP figures cannot be considered as totally available funds of an economy for investment because a part of it is compromised to cover both public and private consumption which represent  the basic needs of a society that wouldn’t be sacrified even after the ocurrence of a disastrous event.

As a matter of fact, it is relevant to notice that a part of this consumption can be considered as disposable or adjustable (Adj) but other part could be considered as strictly necessary to cover basic population needs (R=Rigid).

A practical distinction of the both mentioned aspects (Rigid versus disposable consumption) is relatively difficult to undertake from available aggregated data, but it should be mentioned as important.

After deducting this consumption figures from GNI values and after making some additional corrections, the final estimates can yield some ideas in terms of the net savings capacity of a country, a part of which could be finally translated to investment. 

We sustain that, compared to Per Capita GDP, this final result could give us a better idea on the magnitude of the country’s own-capacity to cope with external-unanticipated factors, so we propose that it could be considered a proxy of its economic resilience in terms of own resources to face the recovery of damaged capital. In Figure 5 the calculation procedure is summarized.

To facilitate comparisons, the Net Savings figures can be expressed in per capita terms (NSpc).

According to this approach, it would be inferred that a country showing low per capita Net Savings values is likely to require external support in case of the occurrence of a major disaster event than countries with a higher saving capacity, so its ability to recover from a severe shock on its own, bringing the country back to its pre-disaster levels could be questionable.
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Figure 5: Calculating Net Savings

Adapted from The World Bank’s methodology for Genuine Savings calculation
Of course, this is an indirect approach that could be considered only as a tentative estimate, but some advantages can be argued.

First of all, an important advantage that deserves to be mentioned is the fact that this proxy can be easily constructed by using available data for a wide range of countries, covering a long time period.

Another advantage to be mentioned is that this data is usually reported with an annual frequency allowing easy updates.

In addition to this proposed proxy of resilience, in the report we compared the relative magnitude estimates of economic losses to capital stock described in the prior section (ELK"r) with other proposed indicators of resilience, in order to check whether any correlation exists.

The indicators incorporated in this comparison include the following: i) The Economic Resilience Index proposed by Briguglio (2007); and ii) The Disaster Deficit Index from Cardona et al (2007).

Chapter 4: Results and discussion

The relevance of Economic Losses on Capital stock
In this section we will try to answer our first research question, i.e. what are the economies in which the capital stock destruction caused by natural hazards-related disasters is higher?.  

Tables 2, 3 and 4 summarize the obtained values of the relative magnitude of Economic Losses on Capital Stock (ELK'r) described in the previous chapter, for a sample of 180 countries based on calculations for the following aggregations: i) All disasters aggregated, ii) Hydrometeorological, and iii) Geological disasters, respectively. The information is presented in descending order of relevance.
Due the fact that the major part of economic losses registered in databases is determined by events of hydrometeorological origin, representing around 80% of world economic losses during the period 1970-2006, the list of countries presented in Tables 2 and 3 are very similar each other.
Nonetheless, slight differences in the ranking can be noticed for those countries where geological disasters constitute a relevant type of phenomena (e.g. Nicaragua).
According to these calculations the Top-12 countries
 with the highest relative economic losses by type of disaster are as follows:

	All disasters aggregated:
	Samoa, St Lucia, Grenada, Afghanistan, Tajikistan, Vanuatu, Nicaragua, Honduras, Tonga, Madagascar, Bolivia, Maldives.

	Hydrome-teorological:
	Samoa, St Lucia, Grenada, Vanuatu, Tajikistan, Honduras, Madagascar, Tonga, Bolivia, Maldives, Zimbabwe, Belize.

	Geological:
	Afghanistan, Nicaragua, Kyrgyzstan, El Salvador, Guatemala, Ecuador, Georgia, Iran IR, Turkey, Algeria, Chile, Papua New Guinea.  


The information regarding the 'Other' EM-DAT disaster category (oth=Epidemics+Insect infestation) has been omitted because the economic losses caused by these events are reported only for a few countries. In decreasing order of relevance these countries are: Colombia, Madagascar, Australia, Cameroon and Philippines, although their corresponding ELK'r values for this category are almost irrelevant (less than 0.03% in all the cases).

In Figure 6 the process of capital accumulation through time in the Top-12 affected countries with and without correction for economic losses is presented (K' and K", respectively), for all disasters aggregation.
As can be seen in Figure 6, Samoa, Saint Lucia and Grenada (three island countries) are the most dramatic cases of capital stock destruction caused by the influence of disasters.

In the case of Samoa, due to the relatively small size of its economy, the damages caused by both a tropical storm and a forest fire in year 1983 as well as three tropical storms in a row (Val & Wasa, Ofa, and Fili & Gana) from 1989 to 1990, may have determined a destruction in its capital stock equivalent to a backward of more than 35 years, which is reflected in a ELK'r value near to 1. Saint Lucia is recurrently affected by tropical cyclones, being Allen (1980), Gilbert (1986) and Ivan (2004) the most devastating cyclones that impacted this country in the last three decades. 
Table 2: List of countries ranked by the ratio of Economic Losses (all) to Capital Stock

(All disasters aggregated - ELKr_all)
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr

	1
	Samoa
	0.9324
	
	48
	China
	0.0303
	
	95
	United Kingdom
	0.0079
	
	142
	Bhutan
	0.0010

	2
	St Lucia
	0.6302
	
	49
	Turkey
	0.0292
	
	96
	Hungary
	0.0077
	
	143
	Namibia
	0.0009

	3
	Grenada
	0.4272
	
	50
	Italy
	0.0272
	
	97
	France
	0.0065
	
	144
	Norway
	0.0009

	4
	Afghanistan
	0.2846
	
	51
	Barbados
	0.0268
	
	98
	Austria
	0.0064
	
	145
	Saudi Arabia
	0.0009

	5
	Tajikistan
	0.2726
	
	52
	Sri Lanka
	0.0263
	
	99
	Sudan
	0.0062
	
	146
	Albania
	0.0008

	6
	Vanuatu
	0.2679
	
	53
	Armenia
	0.0250
	
	100
	Belarus
	0.0055
	
	147
	Syrian Arab Rep
	0.0008

	7
	Nicaragua
	0.2647
	
	54
	Solomon Is
	0.0249
	
	101
	South Korea
	0.0055
	
	148
	Botswana
	0.0007

	8
	Honduras
	0.1952
	
	55
	Papua New Guinea
	0.0248
	
	102
	Micronesia
	0.0053
	
	149
	Kazakhstan
	0.0007

	9
	Tonga
	0.1930
	
	56
	Algeria
	0.0246
	
	103
	New Zealand
	0.0053
	
	150
	Ireland
	0.0005

	10
	Madagascar
	0.1897
	
	57
	Australia
	0.0246
	
	104
	Puerto Rico
	0.0052
	
	151
	Cyprus
	0.0004

	11
	Bolivia
	0.1797
	
	58
	Argentina
	0.0243
	
	105
	Switzerland
	0.0051
	
	152
	Libyan Arab J.
	0.0004

	12
	Maldives
	0.1696
	
	59
	Bosnia and Herz
	0.0239
	
	106
	Germany
	0.0050
	
	153
	Angola
	0.0003

	13
	Zimbabwe
	0.1650
	
	60
	United States
	0.0229
	
	107
	Iceland
	0.0047
	
	154
	Gambia
	0.0003

	14
	Belize
	0.1640
	
	61
	India
	0.0214
	
	108
	Lebanon
	0.0046
	
	155
	Tanzania UR
	0.0003

	15
	Mongolia
	0.1580
	
	62
	Romania
	0.0212
	
	109
	Tunisia
	0.0046
	
	156
	Togo
	0.0002

	16
	El Salvador
	0.1567
	
	63
	Moldova Rep
	0.0212
	
	110
	Estonia
	0.0045
	
	157
	Congo DR
	0.0002

	17
	St Kitts and Nevis
	0.1555
	
	64
	Spain
	0.0182
	
	111
	Sweden
	0.0044
	
	158
	Cameroon
	0.0002

	18
	Kyrgyzstan
	0.1391
	
	65
	Colombia
	0.0170
	
	112
	Netherlands
	0.0044
	
	159
	Yemen
	0.0001

	19
	Fiji
	0.1159
	
	66
	Liberia
	0.0161
	
	113
	Venezuela
	0.0044
	
	160
	Iraq
	0.0001

	20
	Dominica
	0.1137
	
	67
	Costa Rica
	0.0155
	
	114
	Djibouti
	0.0044
	
	161
	Central African Rep.
	0.0001

	21
	Antigua and Barb.
	0.1033
	
	68
	Slovakia
	0.0155
	
	115
	Israel
	0.0041
	
	162
	Bahrain
	0.0000

	22
	Bangladesh
	0.0967
	
	69
	Swaziland
	0.0149
	
	116
	Uganda
	0.0041
	
	163
	Burkina Faso
	0.0000

	23
	Guyana
	0.0954
	
	70
	Croatia
	0.0146
	
	117
	Bulgaria
	0.0040
	
	164
	Burundi
	0.0000

	24
	Guatemala
	0.0941
	
	71
	Portugal
	0.0139
	
	118
	Kenya
	0.0038
	
	165
	Congo R
	0.0000

	25
	Lao PDR
	0.0843
	
	72
	Chad
	0.0138
	
	119
	Panama
	0.0034
	
	166
	Cote dIvoire
	0.0000

	26
	Mauritius
	0.0704
	
	73
	Latvia
	0.0134
	
	120
	New Caledonia
	0.0032
	
	167
	Equatorial Guinea
	0.0000

	27
	Jamaica
	0.0689
	
	74
	Greece
	0.0133
	
	121
	Russian Fed
	0.0031
	
	168
	Finland
	0.0000

	28
	Bahamas
	0.0661
	
	75
	Mexico
	0.0131
	
	122
	Ukraine
	0.0029
	
	169
	Gabon
	0.0000

	29
	Comoros
	0.0616
	
	76
	Mauritania
	0.0122
	
	123
	Eritrea
	0.0028
	
	170
	Guinea
	0.0000

	30
	Nepal
	0.0589
	
	77
	Jordan
	0.0115
	
	124
	Nigeria
	0.0026
	
	171
	Guinea-Bissau
	0.0000

	31
	Ecuador
	0.0577
	
	78
	Japan
	0.0114
	
	125
	Paraguay
	0.0024
	
	172
	Kiribati
	0.0000

	32
	Senegal
	0.0544
	
	79
	Poland
	0.0112
	
	126
	Belgium
	0.0024
	
	173
	Kuwait
	0.0000

	33
	Georgia
	0.0540
	
	80
	French Polynesia
	0.0110
	
	127
	Czech Rep
	0.0022
	
	174
	Lesotho
	0.0000

	34
	Bermuda
	0.0529
	
	81
	Thailand
	0.0108
	
	128
	Uzbekistan
	0.0021
	
	175
	Luxembourg
	0.0000

	35
	Philippines
	0.0487
	
	82
	Somalia
	0.0098
	
	129
	Slovenia
	0.0020
	
	176
	Macau SAR
	0.0000

	36
	Iran IR
	0.0479
	
	83
	South Africa
	0.0097
	
	130
	Ethiopia
	0.0019
	
	177
	Mali
	0.0000

	37
	Macedonia FYR
	0.0455
	
	84
	Azerbaijan
	0.0096
	
	131
	Oman
	0.0018
	
	178
	Malta
	0.0000

	38
	Mozambique
	0.0450
	
	85
	Seychelles
	0.0095
	
	132
	Malaysia
	0.0017
	
	179
	Palau
	0.0000

	39
	Dominican Rep
	0.0422
	
	86
	Lithuania
	0.0095
	
	133
	Benin
	0.0016
	
	180
	Palestinian Territory
	0.0000

	40
	Cambodia
	0.0415
	
	87
	Malawi
	0.0095
	
	134
	Ghana
	0.0015
	
	181
	Qatar
	0.0000

	41
	Sierra Leone
	0.0405
	
	88
	Brazil
	0.0089
	
	135
	Neth. Antilles
	0.0015
	
	182
	Rwanda
	0.0000

	42
	St Vincent and G
	0.0391
	
	89
	Canada
	0.0088
	
	136
	Trinidad and T.
	0.0014
	
	183
	Sao Tome and P
	0.0000

	43
	Pakistan
	0.0359
	
	90
	Morocco
	0.0087
	
	137
	Zambia
	0.0013
	
	184
	Singapore
	0.0000

	44
	Viet Nam
	0.0350
	
	91
	Uruguay
	0.0083
	
	138
	Niger
	0.0013
	
	185
	Suriname
	0.0000

	45
	Chile
	0.0335
	
	92
	Indonesia
	0.0082
	
	139
	Egypt
	0.0011
	
	186
	Timor-Leste
	0.0000

	46
	Haiti
	0.0323
	
	93
	Denmark
	0.0082
	
	140
	Cape Verde
	0.0011
	
	187
	United Arab Emir
	0.0000

	47
	Peru
	0.0315
	
	94
	Turkmenistan
	0.0081
	
	141
	Hong Kong SAR
	0.0011
	
	 
	 
	 


Countries with the higher ELKr values are considered to be the most affected in terms of economic losses caused by disasters (all disasters aggregated)

	
	Countries with no economic losses registered in the EM-DAT database during the period 1970-2006 or not enough data to compute the economic losses at constant 2000 values, in alphabetical order.

	
	All disasters aggregated: _all = _hmt + _geo + _oth  (See Abbreviations in Pages iv to vi)


Table 3: List of countries ranked by the ratio of Economic Losses (hmt) to Capital Stock
(Hydrometeorological disasters - ELKr_hmt)
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr

	1
	Samoa
	0.9324
	
	48
	Australia
	0.0226
	
	95
	Indonesia
	0.0053
	
	142
	Albania
	0.0008

	2
	St Lucia
	0.6302
	
	49
	United States
	0.0212
	
	96
	Malawi
	0.0053
	
	143
	Syrian Arab Rep
	0.0008

	3
	Grenada
	0.4272
	
	50
	Moldova Rep
	0.0212
	
	97
	Puerto Rico
	0.0052
	
	144
	Botswana
	0.0007

	4
	Vanuatu
	0.2679
	
	51
	Iran IR
	0.0211
	
	98
	Switzerland
	0.0051
	
	145
	Kazakhstan
	0.0007

	5
	Tajikistan
	0.2668
	
	52
	Ecuador
	0.0205
	
	99
	Germany
	0.0050
	
	146
	Egypt
	0.0005

	6
	Honduras
	0.1952
	
	53
	Georgia
	0.0197
	
	100
	Lebanon
	0.0046
	
	147
	Ireland
	0.0005

	7
	Madagascar
	0.1894
	
	54
	India
	0.0191
	
	101
	Tunisia
	0.0046
	
	148
	Trinidad and T.
	0.0004

	8
	Tonga
	0.1888
	
	55
	Armenia
	0.0191
	
	102
	Estonia
	0.0045
	
	149
	Libyan Arab J.
	0.0004

	9
	Bolivia
	0.1797
	
	56
	Spain
	0.0182
	
	103
	Sweden
	0.0044
	
	150
	Angola
	0.0003

	10
	Maldives
	0.1696
	
	57
	Pakistan
	0.0163
	
	104
	Netherlands
	0.0044
	
	151
	Cyprus
	0.0003

	11
	Zimbabwe
	0.1650
	
	58
	Liberia
	0.0161
	
	105
	Djibouti
	0.0044
	
	152
	Gambia
	0.0003

	12
	Belize
	0.1640
	
	59
	Slovakia
	0.0155
	
	106
	Papua New G.
	0.0043
	
	153
	Tanzania UR
	0.0003

	13
	Mongolia
	0.1580
	
	60
	Swaziland
	0.0149
	
	107
	Venezuela
	0.0042
	
	154
	Togo
	0.0002

	14
	St Kitts and Nevis
	0.1555
	
	61
	Peru
	0.0149
	
	108
	Japan
	0.0042
	
	155
	Iceland
	0.0002

	15
	Fiji
	0.1159
	
	62
	Costa Rica
	0.0149
	
	109
	Israel
	0.0041
	
	156
	Yemen
	0.0001

	16
	Dominica
	0.1137
	
	63
	Croatia
	0.0146
	
	110
	Bulgaria
	0.0040
	
	157
	Iraq
	0.0001

	17
	Antigua and Barb.
	0.1033
	
	64
	Portugal
	0.0139
	
	111
	New Zealand
	0.0038
	
	158
	Central African Rep.
	0.0001

	18
	Nicaragua
	0.1008
	
	65
	Chad
	0.0138
	
	112
	Kenya
	0.0038
	
	159
	Uganda
	0.0001

	19
	Bangladesh
	0.0967
	
	66
	Latvia
	0.0134
	
	113
	Greece
	0.0037
	
	160
	Cameroon
	0.0001

	20
	Guyana
	0.0954
	
	67
	Mauritania
	0.0122
	
	114
	Turkey
	0.0037
	
	161
	Bahrain
	0.0000

	21
	Lao PDR
	0.0843
	
	68
	Romania
	0.0118
	
	115
	Colombia
	0.0036
	
	162
	Burkina Faso
	0.0000

	22
	Mauritius
	0.0704
	
	69
	Jordan
	0.0115
	
	116
	Panama
	0.0034
	
	163
	Burundi
	0.0000

	23
	Jamaica
	0.0689
	
	70
	Poland
	0.0112
	
	117
	New Caledonia
	0.0032
	
	164
	Congo DR
	0.0000

	24
	Bahamas
	0.0661
	
	71
	Chile
	0.0110
	
	118
	Russian Fed
	0.0030
	
	165
	Congo R
	0.0000

	25
	Comoros
	0.0616
	
	72
	French Polynesia
	0.0110
	
	119
	Ukraine
	0.0029
	
	166
	Cote dIvoire
	0.0000

	26
	Afghanistan
	0.0563
	
	73
	Thailand
	0.0108
	
	120
	Eritrea
	0.0028
	
	167
	Equatorial Guinea
	0.0000

	27
	Senegal
	0.0544
	
	74
	Italy
	0.0105
	
	121
	Nigeria
	0.0026
	
	168
	Finland
	0.0000

	28
	Bermuda
	0.0529
	
	75
	Somalia
	0.0098
	
	122
	Paraguay
	0.0024
	
	169
	Gabon
	0.0000

	29
	Macedonia FYR
	0.0455
	
	76
	South Africa
	0.0096
	
	123
	Czech Rep
	0.0022
	
	170
	Guinea
	0.0000

	30
	Mozambique
	0.0450
	
	77
	Seychelles
	0.0095
	
	124
	Uzbekistan
	0.0021
	
	171
	Guinea-Bissau
	0.0000

	31
	Nepal
	0.0448
	
	78
	Lithuania
	0.0095
	
	125
	Belgium
	0.0021
	
	172
	Kiribati
	0.0000

	32
	El Salvador
	0.0441
	
	79
	Azerbaijan
	0.0090
	
	126
	Ethiopia
	0.0019
	
	173
	Kuwait
	0.0000

	33
	Philippines
	0.0433
	
	80
	Brazil
	0.0089
	
	127
	Slovenia
	0.0019
	
	174
	Lesotho
	0.0000

	34
	Dominican Rep
	0.0422
	
	81
	Canada
	0.0088
	
	128
	Oman
	0.0018
	
	175
	Luxembourg
	0.0000

	35
	Cambodia
	0.0415
	
	82
	Mexico
	0.0085
	
	129
	Malaysia
	0.0017
	
	176
	Macau SAR
	0.0000

	36
	Sierra Leone
	0.0405
	
	83
	Uruguay
	0.0083
	
	130
	Benin
	0.0016
	
	177
	Mali
	0.0000

	37
	St Vincent and G
	0.0391
	
	84
	Denmark
	0.0082
	
	131
	Ghana
	0.0015
	
	178
	Malta
	0.0000

	38
	Guatemala
	0.0391
	
	85
	Turkmenistan
	0.0081
	
	132
	Neth. Antilles
	0.0015
	
	179
	Palau
	0.0000

	39
	Viet Nam
	0.0350
	
	86
	United Kingdom
	0.0079
	
	133
	Zambia
	0.0013
	
	180
	Palestinian Territory
	0.0000

	40
	Haiti
	0.0323
	
	87
	Hungary
	0.0077
	
	134
	Niger
	0.0013
	
	181
	Qatar
	0.0000

	41
	China
	0.0292
	
	88
	Morocco
	0.0070
	
	135
	Cape Verde
	0.0011
	
	182
	Rwanda
	0.0000

	42
	Barbados
	0.0268
	
	89
	France
	0.0065
	
	136
	Hong Kong SAR
	0.0011
	
	183
	Sao Tome and P
	0.0000

	43
	Sri Lanka
	0.0263
	
	90
	Austria
	0.0064
	
	137
	Algeria
	0.0010
	
	184
	Singapore
	0.0000

	44
	Kyrgyzstan
	0.0258
	
	91
	Sudan
	0.0062
	
	138
	Bhutan
	0.0010
	
	185
	Suriname
	0.0000

	45
	Solomon Is
	0.0249
	
	92
	Belarus
	0.0055
	
	139
	Namibia
	0.0009
	
	186
	Timor-Leste
	0.0000

	46
	Argentina
	0.0239
	
	93
	South Korea
	0.0055
	
	140
	Norway
	0.0009
	
	187
	United Arab Emir
	0.0000

	47
	Bosnia and Herz
	0.0239
	
	94
	Micronesia
	0.0053
	
	141
	Saudi Arabia
	0.0009
	
	 
	 
	 


Countries with the higher ELKr values are considered to be the most affected in terms of economic losses caused by Hydrometeorological disasters

	
	Countries with no economic losses registered in the EM-DAT database during the period 1970-2006 or not enough data to compute the economic losses at constant 2000 values, in alphabetical order.

	
	Hydrometeorological disasters: _hmt = _dro + _ext + _flo + _sli + _wav + _wfi + _wst (See Abbreviations in Pages iv to vi)


Table 4: List of countries ranked by the ratio of Economic Losses (geo) to Capital Stock
(Geological disasters - ELKr_geo)
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr
	
	COUNTRY
	ELKr

	1
	Afghanistan
	0.2284
	
	48
	Angola
	0.000
	
	95
	Guinea
	0.000
	
	142
	Panama
	0.000

	2
	Nicaragua
	0.1639
	
	49
	Antigua and Barb.
	0.000
	
	96
	Guinea-Bissau
	0.000
	
	143
	Paraguay
	0.000

	3
	Kyrgyzstan
	0.1133
	
	50
	Austria
	0.000
	
	97
	Guyana
	0.000
	
	144
	Poland
	0.000

	4
	El Salvador
	0.1125
	
	51
	Bahamas
	0.000
	
	98
	Haiti
	0.000
	
	145
	Portugal
	0.000

	5
	Guatemala
	0.0550
	
	52
	Bahrain
	0.000
	
	99
	Honduras
	0.000
	
	146
	Puerto Rico
	0.000

	6
	Ecuador
	0.0372
	
	53
	Bangladesh
	0.000
	
	100
	Hong Kong SAR
	0.000
	
	147
	Qatar
	0.000

	7
	Georgia
	0.0342
	
	54
	Barbados
	0.000
	
	101
	Hungary
	0.000
	
	148
	Rwanda
	0.000

	8
	Iran IR
	0.0268
	
	55
	Belarus
	0.000
	
	102
	Iraq
	0.000
	
	149
	Samoa
	0.000

	9
	Turkey
	0.0255
	
	56
	Belize
	0.000
	
	103
	Ireland
	0.000
	
	150
	Sao Tome and P
	0.000

	10
	Algeria
	0.0236
	
	57
	Benin
	0.000
	
	104
	Israel
	0.000
	
	151
	Saudi Arabia
	0.000

	11
	Chile
	0.0225
	
	58
	Bermuda
	0.000
	
	105
	Jamaica
	0.000
	
	152
	Senegal
	0.000

	12
	Papua New G.
	0.0205
	
	59
	Bhutan
	0.000
	
	106
	Jordan
	0.000
	
	153
	Seychelles
	0.000

	13
	Pakistan
	0.0196
	
	60
	Bolivia
	0.000
	
	107
	Kazakhstan
	0.000
	
	154
	Sierra Leone
	0.000

	14
	Italy
	0.0167
	
	61
	Bosnia and Herz
	0.000
	
	108
	Kenya
	0.000
	
	155
	Singapore
	0.000

	15
	Peru
	0.0166
	
	62
	Botswana
	0.000
	
	109
	Kiribati
	0.000
	
	156
	Slovakia
	0.000

	16
	Nepal
	0.0141
	
	63
	Brazil
	0.000
	
	110
	Kuwait
	0.000
	
	157
	Solomon Is
	0.000

	17
	Colombia
	0.0131
	
	64
	Bulgaria
	0.000
	
	111
	Lao PDR
	0.000
	
	158
	Somalia
	0.000

	18
	Greece
	0.0096
	
	65
	Burkina Faso
	0.000
	
	112
	Latvia
	0.000
	
	159
	South Africa
	0.000

	19
	Romania
	0.0095
	
	66
	Burundi
	0.000
	
	113
	Lebanon
	0.000
	
	160
	South Korea
	0.000

	20
	Japan
	0.0071
	
	67
	Cambodia
	0.000
	
	114
	Lesotho
	0.000
	
	161
	Spain
	0.000

	21
	Armenia
	0.0059
	
	68
	Cameroon
	0.000
	
	115
	Liberia
	0.000
	
	162
	Sri Lanka
	0.000

	22
	Tajikistan
	0.0058
	
	69
	Canada
	0.000
	
	116
	Libyan Arab J.
	0.000
	
	163
	St Kitts and N.
	0.000

	23
	Philippines
	0.0054
	
	70
	Cape Verde
	0.000
	
	117
	Lithuania
	0.000
	
	164
	St Lucia
	0.000

	24
	Mexico
	0.0046
	
	71
	Central African R.
	0.000
	
	118
	Luxembourg
	0.000
	
	165
	St Vincent and G
	0.000

	25
	Iceland
	0.0044
	
	72
	Chad
	0.000
	
	119
	Macau SAR
	0.000
	
	166
	Sudan
	0.000

	26
	Malawi
	0.0042
	
	73
	Comoros
	0.000
	
	120
	Macedonia FYR
	0.000
	
	167
	Suriname
	0.000

	27
	Tonga
	0.0042
	
	74
	Congo R
	0.000
	
	121
	Madagascar
	0.000
	
	168
	Swaziland
	0.000

	28
	Uganda
	0.0039
	
	75
	Cote dIvoire
	0.000
	
	122
	Malaysia
	0.000
	
	169
	Sweden
	0.000

	29
	Indonesia
	0.0029
	
	76
	Croatia
	0.000
	
	123
	Maldives
	0.000
	
	170
	Switzerland
	0.000

	30
	India
	0.0022
	
	77
	Czech Rep
	0.000
	
	124
	Mali
	0.000
	
	171
	Syrian Arab Rep
	0.000

	31
	Australia
	0.0019
	
	78
	Denmark
	0.000
	
	125
	Malta
	0.000
	
	172
	Tanzania UR
	0.000

	32
	Morocco
	0.0017
	
	79
	Djibouti
	0.000
	
	126
	Mauritania
	0.000
	
	173
	Thailand
	0.000

	33
	United States
	0.0017
	
	80
	Dominica
	0.000
	
	127
	Mauritius
	0.000
	
	174
	Timor-Leste
	0.000

	34
	New Zealand
	0.0014
	
	81
	Dominican Rep
	0.000
	
	128
	Micronesia
	0.000
	
	175
	Togo
	0.000

	35
	China
	0.0011
	
	82
	Equatorial Guinea
	0.000
	
	129
	Moldova Rep
	0.000
	
	176
	Tunisia
	0.000

	36
	Trinidad and T.
	0.0009
	
	83
	Eritrea
	0.000
	
	130
	Mongolia
	0.000
	
	177
	Turkmenistan
	0.000

	37
	Azerbaijan
	0.0007
	
	84
	Estonia
	0.000
	
	131
	Mozambique
	0.000
	
	178
	Ukraine
	0.000

	38
	Costa Rica
	0.0006
	
	85
	Ethiopia
	0.000
	
	132
	Namibia
	0.000
	
	179
	United Arab Emir
	0.000

	39
	Egypt
	0.0006
	
	86
	Fiji
	0.000
	
	133
	Neth. Antilles
	0.000
	
	180
	United Kingdom
	0.000

	40
	Argentina
	0.0004
	
	87
	Finland
	0.000
	
	134
	Netherlands
	0.000
	
	181
	Uruguay
	0.000

	41
	Belgium
	0.0004
	
	88
	France
	0.000
	
	135
	New Caledonia
	0.000
	
	182
	Uzbekistan
	0.000

	42
	Slovenia
	0.0002
	
	89
	French Polynesia
	0.000
	
	136
	Niger
	0.000
	
	183
	Vanuatu
	0.000

	43
	Congo DR
	0.0002
	
	90
	Gabon
	0.000
	
	137
	Nigeria
	0.000
	
	184
	Viet Nam
	0.000

	44
	Venezuela
	0.0001
	
	91
	Gambia
	0.000
	
	138
	Norway
	0.000
	
	185
	Yemen
	0.000

	45
	Cyprus
	0.0001
	
	92
	Germany
	0.000
	
	139
	Oman
	0.000
	
	186
	Zambia
	0.000

	46
	Russian Fed
	0.0001
	
	93
	Ghana
	0.000
	
	140
	Palau
	0.000
	
	187
	Zimbabwe
	0.000

	47
	Albania
	0.000
	
	94
	Grenada
	0.000
	
	141
	Palestinian Territory
	0.000
	
	 
	 
	 


Countries with the higher ELKr values are considered to be the most affected in terms of economic losses caused by Geological disasters

	
	Countries with no economic losses registered in the EM-DAT database during the period 1970-2006 or not enough data to compute the economic losses at constant 2000 values, in alphabetical order.

	
	Geological disasters: _geo = _ear + _vol  (See Abbreviations in Pages iv to vi)
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Figure 6. The process of capital accumulation (1970-2006) in the Top-12 affected countries
Grenada is also recurrently affected by storms, being Ivan (2004) and Emily (2005) the most disastrous events reported for this country from 1970 to 2006.

Two landlocked countries at Central Asia (Afghanistan and Tajikistan) as well as Vanuatu in Oceania, follow in the rank of most affected countries indicated in Table 2.

In the case of Afghanistan and Tajikistan, a wide catalog of disaster phenomena have impacted these countries in the last three decades, highlighting the particular influence of earthquakes, floods and drougths.
Vanuatu is recurrently hit by earthquakes and volcanoes but tropical cyclones are the most relevant hazards causing economic losses according to records from 1970 to present. Due to its reduced geographic size (12.200 Km2), even small disastrous events can be relatively important with respect to its capital stock.
In the Latin American side, the cases of Nicaragua, Honduras and Bolivia can be considered as the most relevant ones, with economic losses caused by all type of natural disasters representing 26.5%, 19.5% and 17.9% of the total capital stock respectively, from 1970 to 2006.

In Nicaragua, volcanic eruptions, earthquakes and tropical cyclones are perhaps the most striking phenomena associated to capital stock destruction. An earthquake in Managua (1972); Alleta (1982) and Joan (1988) tropical cyclones as well as Hurrican Mitch (1998), amongst a relative extensive list of recurrent disasters, deserves to be mentioned as relevant events causing serious damages in this country.
A similar picture can be drawn for the case of Honduras and Bolivia, where floods and droughts can be added to the list of recurrent phenomena.

Two countries in Africa (Madagascar) and the Pacific (Tonga) are also included in the list of the Top-12 affected countries. In both cases, tropical cyclones are reported as the most relevant hazard affecting these countries.

The last country included in the Top-12 list (Table 2) is Maldives, where the impact of the Tsunami disaster in Asia (2004) caused an estimated economic damage of approximately 470 million USD. The rest of countries are shown in Tables 2 to 4.
An important distinction should be introduced at this stage which is referred to the implications of certain kind of disasters in determining a real destruction of the capital stock with consequences over the economy in the long-run.

In this sense, for instance it would probably make more sense to think that a tropical cyclone or an earthquake could cause more devastating effects in the long-run in terms of damage to infrastructure and equipments than a drought does, so we could think that, in terms of capital stock damages, we should eliminate droughts from our estimations.

If for example we consider the impact of disasters on the agricultural sector, the above statement can be considered relatively valid if the registered damages were restricted to short-term cultivations which can be quickly replaced, but it doesn’t make much sense for long-term plantations where the investments and time needed to rebuild the productive capacity can be considerably long.

Due the fact that it is relatively complicated to introduce this diferentiation, to the purpose of this study we preferred to include these figures into our estimates, but we recognize that further analyses in this respect are needed.

Vulnerability , Resilience and Economic Losses

This section is aimed at our second research question, that is: there is any identifiable relationship between presumed vulnerability, resilience and the relative damage on capital stock?.

We have introduced here the term presumed because we consider that, in fact, all the attempts that can be found in the literature actually are indirect estimations of the propensity of an economy to colapse under the influence of significant disastrous events or its ability to cope with the consequences of such events. In this sense, these are not revealed expressions of its real vulnerability or resilience, so they should be interpreted as inferred features that can yield some approximations regarding these issues.

To check if any identifiable pattern can be found from the empirical data, we have taken the indicator of vulnerability (EVI) proposed by Briguglio (2002) as well as the Global Vulnerability Index (GVI) and its components proposed by Baritto (2008) in order to evaluate the correlation patterns between these proxies and the relative magnitude of economic losses to capital stock.

In Figure 9 the results of the performed tests for vulnerability indicators compared to the ratio of economic losses to capital stock are summarized. As indicated in Figure 9, it seems that there is not any strong correlation between the previoulsy mentioned indicators.

In Figure 10 the GVI and EVI indicators are  compared together. Also these indicators are compared against the Human Development Index (HDI) and the Environmental Sustainability Index (ESI).
According to these results and assuming that all the previous vulnerability indicators can be considered well-behaved estimators of a country’s fragility to be impacted by external shocks, what we can infer from these findings is that disaster events affect the countries irrespective to their inherent vulnerability.

In other words, it seems that the effect of disaster-related economic losses is not a condition restricted to countries with the worst or best performance in terms of the features considered in those indicators.

The previous statement seems to be applicable also to other indicators like the Human Development Index and the Environmental Sustainablity Index shown in Figure 10.

Also when the correlation between these vulnerability indicators is analized we found that, in fact, there is not an evident correlation among them. As can be seen in Figure 10, the only relevant correlation found was between the HDI and the Global Vulnerability (GVI) indicator proposed by Baritto (2007).

What these results suggest is that all the considered indexes are measuring very distinct features of the countries, so we cannot expect to find a better relationship than showed.

A similar situation than previously described for the case of vulnerability is found when the correlation between some proposed economic resilience indicators and the ratio of economic losses to capital stock is analyzed. This information is shown in Figure 11.

Unfortunately we cannot make further inferences regarding the indexes proposed by Cardona et al (2007) because they only cover a very small group of Latin American countries, but we have included this information because it is a very interesting approach that deserve to be considered in future studies.

As indicated in Figure 12, when the correlation between these proposed resilience indicators is analyzed we found that there is a very close relationship (R=0.8421 and R2 = 0.7092) between the Brigluglio’s (2007) Economic Resilience Index and the Per Capita Net Savings proposed by Baritto (2007) as a proxy of resilience. 

Although very different aspects are covered by those indicators, this relationship could be in part explained because both measures  are strongly correlated with income levels (R2=0.7827 and R2=0.7501 for NSpc and ERI respectively, when they are compared in Log terms with Per Capita GDP), making them relatively similar each other.
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EVI: Economic Vulnerability Index (Briguglio and Galea, 2002); GVI: Global Relative Vulnerability Index (Baritto, 2008); DXP: Diversification of Exported Products; DMD: Diversification of Market Destinations; NPP: Non-Poor Population; NFI: Net Food Imports ratio; MSVA: Manufacturing plus Services value added proportion of total GDP; IRM: The ratio of International Reserves to Import. 

Figure 7. Vulnerability indicators versus the ratio of Economic Losses to Capital Stock (ELK'r)
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GVI: Global Relative Vulnerability Index (Baritto, 2008); EVI: Economic Vulnerability Index (Briguglio and Galea, 2002); HDI: Human Development Index (UNDP); ESI: Environmental Sustainability Index (Yale Center for Environmental Law and Policy and the Center for International Earth Science Information Network - CIESIN). R2 = The coefficient of determination

Figure 8. Level of correlation between different vulnerability measures
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ELKr: The ratio of Economic Losses to Capital Stock (_all: All disasters aggregated; _hmt: Hydrometeorological disasters; _geo: Geological disasters); NSpc: Per capita Net Savings as a proxy of economic resilience (Baritto, 2008); ERI: Economic Resilience Index (Briguglio, 2007); DDI: Disaster Deficit Index (Cardona et al, 2007) at different priods of return (500, 100 and 50 years).

Figure 9. Resilience indicators versus the ratio of Economic Losses to Capital Stock
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NSpc: Per Capita Net Savings; ERI: Economic Resilience Index (Briguglio et al, 2007); DDI500: Disaster Deficit Index – Return period = 500 years (Cardona et al, 2007); DDI100: Disaster Deficit Index – Return period = 100 years (Cardona et al, 2007)

Figure 10. Level of correlation between different resilience indicators

In the same line than previously stated for vulnerability indicators, it seems that there is not a clear connection between the influence of disasters in terms of the relative magnitude of economic losses to capital stock and the inferred resilience using these proposed indicators. In practical terms it means that the group of countries most affected comprehends a wide variety of situations including countries with low to high resilience.

One preliminary conclusion that can be extracted from these results is that it is not possible to find linear relations between economic losses caused by natural disasters and the very different aspects that are covered by these vulnerability and resilience indicators. Indeed, as these results suggest, there is not a clearly indentifiable pattern when the analyses are conducted in a variable-by-variable fashion, because in fact we are dealing with a very complex arrangement of features characterizing to countries in terms of the level of economic losses and their corresponding inherent fragility.
Similar conclusions were reached by Baritto (2007) when the problem of Smallness, Vulnerability and Remoteness was being analyzed. In this research the author reports that it was not possible to identify substantial differences between Small Island Developing States (SIDS) and the rest of countries when the analyses are performed in a variable-by-variable basis. Nonetheless, when a set of relevant indicators acting together were considered, it was possible to identify the real contribution of each factor in determining their specific smallness and vulnerability condition (Table 5). 
Table 5. Binomial probit models for SIDS reported in Baritto (2007)
	Binomial Probit Model - Maximum Likelihood Estimates - Dependent variable: SIDS (0=No, 1= Yes)

Number of observations = 155; Iterations completed = 11

Log likelihood function = -43.888888; Restricted log likelihood function = -81.54398

Chi-squared = 75.31019; Significance level = <.0001 (**)

	
	
	
	
	
	
	
	
	

	Variable
	Coefficient
	Standard Error
	t-ratio
	P-value
	
	
	Frequencies of actual & predicted outcomes

	Intercept
	-1.33026
	0.83221
	-1.59847
	0.109939
	
	
	
	Predicted (a)
	
	
	

	OPEN
	0.247442
	0.317966
	0.7782
	0.436451
	
	
	Actual
	0
	1
	
	Total
	

	GDPSERP
	1.84564
	1.07842
	1.71143
	0.087001
	(*)
	
	0
	110
	11
	
	121
	

	GDPV
	1.04069
	4.65689
	0.223474
	0.823166
	
	
	1
	8
	26
	
	34
	

	INCV
	-0.571777
	3.34189
	-0.171094
	0.864150
	
	
	Total
	118
	37
	
	155
	

	EP_DHI
	7.44662
	2.61222
	2.85069
	0.004362
	(**)
	
	Partial accuracy (Y=0): 90.9%
	

	POP
	-0.243838
	0.0542918
	-4.49125
	0.000007
	(**)
	
	Partial accuracy (Y=1): 76.5%
	

	KL_GNS
	-0.146908
	0.410883
	-0.357542
	0.720686
	
	
	Overall accuracy: 87.7%
	

	
	
	
	
	
	
	
	
	


(a) Predicted outcome has maximum probability. Y=1: SIDS countries; Y=0: Non-SIDS countries. (**) Highly significant (P(0.05 / ( = 95%); (*) Significant (P(0.1 / ( = 90%). OPEN = Openness (X+M)/GDP; GDPSERP: Services as proportion of GDP; GDPV: GDP Volatility; INCV: Income volatility; EP_DHI: Exceedance annual probability of natural disasters producing (Death+Homeless+Injured) over 0.04% of total population; POP = Population; KL_GNS = Impact of capital losses due to natural disasters on gross national savings.

Based on these ideas, in the next section multivariate analyses are undertaken in order to identify patterns from a different approach.
Identifying patterns 

Based on the computations of the ratio of economic losses to capital stock presented in prior sections, this part is concentrated in the second research question, that is: Do the countries more or less affected share any kind of common pattern in terms of development and the characteristics of their economies?
To answer this question, clustering techniques were applied in order to identify groups of countries with similar features, based on indicators shown in Table 6.
Table 6. Indicators considered in PCA/Clustering analysis
	GROUP 1: Economic Resilience and Vulnerability
	
	GROUP 5: Structure of exports by knowledge content

	ELKr_all:
	The ratio of economic losses to capital stock (all disasters aggregated)
	
	XPP_p: 
	Primary Products export as a propotion of total export

	NSpc:
	Per Capita Net Savings
	
	XRM_p:
	Resource-based manufactures Products export as a propotion of total export

	GROUP 2: Sectoral structure of the economy
	
	XLT_p:
	Low technology manufactures export as a propotion of total export

	GDPagr_p:
	Agriculture value-added as aproportion of total GDP
	
	XMT_p:
	Medium technology manufactures export as a propotion of total export

	GDPind_p:
	Industry value-added as aproportion of total GDP
	
	XHT_p:
	High technology manufactures export as a propotion of total export

	GDPser_p:
	Services value-added as aproportion of total GDP
	
	GROUP 6: Revealed competitiveness (Market share)

	GDPman_p:
	Manufacturing value-added as aproportion of total GDP
	
	X_s:
	Market share of total world export

	GDPcon_p:
	Construction value-added as aproportion of total GDP
	
	GROUP 7: Relevance and diversification of trade

	MSVA:
	Manufacturing + Services value-added as aproportion of total GDP
	
	DXP:
	Diversification of Exported Products

	GROUP 3: Investment
	
	DMD:
	Diversification of Market Destinations

	FDI_p:
	Foreign Direct Investment (inflow) as a proportion of total GDP
	
	OPEN:
	Openness to trade = (X+M)/GDP

	GKF_p:
	Gross Capital Formation as a proportion of total GDP
	
	GROUP 8: Relevance of food items in trade

	GFKF_p:
	Gross Fixed Capital Formation as a proportion of total GDP
	
	NFI:
	Net Food Import ratio;

	GROUP 4: Per capita income estimates
	
	GROUP 9: Social indicators

	GDP _pc:
	Per Capita GDP
	
	HDI:
	Human Development Index

	GNI_pc:
	Per Capita Gross National Income
	
	PEE _p:
	Public Expenditure on Education as a proportion of total GDP

	GDPagr_pc:
	Per Capita Agriculture Value-Added
	
	EMPLOY: 
	Employment rate

	GDPind_pc:
	Per Capita Industry Value-Added
	
	NPP:
	Non-poor population

	GDPser_pc:
	Per Capita Services Value-Added
	
	EAWF: 
	Educational attainment of work force

	GDPman_pc:
	Per Capita Manufacturing Value-Added
	
	GROUP 10: Relevance of international reserves

	 
	 
	
	IRM: 
	The ratio of International Reserves to Imports


PCA: Principal Components Analysis
Multiple tests were conducted by keeping the ELKr and NSpc indicators as fixed factors, due to the interest in these issues for this research. By following this procedure, we choose the indicators that, thogether with ELKr  and NSpc, produced the clusters that simultaneously maximize the difference between clusters and minimize the difference within each cluster. Another important criteria for the selection of the final clusters was that the difference between groups in terms of  the ELKr  mean values were statistically significant.
The arrangement of indicators that meet such criteria were: i) The ratio of economic losses to capital stock (ELKr_all); ii) Per capita Net Savings (NSpc); iii) Market share of world export (Xk_s), and iv) Human Development Index (HDI).
As can be seen in Figure 11, five groups of countries can be identified from the tree diagram that is produced by the cluster analysis and in Figure 12 the mean values between clusters are compared in a series of box-and-whiskers plots for the above mentioned indicators.
The clusters have been arranged from higher (Cluster 1) to smaller (Cluster 5) relative magnitude of economic losses to capital stock (ELKr) in order to facilitate the interpretation of the results.
In Table 6 the results of the test of difference between mean values by cluster are summarized, following the Tukey’s statistical method. As can be seen,  in almost all the cases, the comparisons between clusters are statistically significant for the considered factors (ELKr, NSpc, Xk_s, HDI) and, according to the ANOVA, the global goodness of fit for the obtained clusters when considering all these indicators together is high (R2 = 0.68).
Based on these results, the Cluster 1 comprehends a total number of 17 developing countries highly affected by disaster losses. These countries are: Antigua and Barbuda, Bahamas, Bolivia, Dominican Republic, Fiji, Grenada, Guyana, Honduras, Jamaica, Maldives, Mauritius, Mongolia, Nicaragua, Saint Kitts and Nevis, Solomon Islands, Tajikistan and Vanuatu.
Although not being in the worst case, these highly affected countries have in common low values of net savings and a extremely low participation in international trade which is reflected by their low total market share values. Also, in terms of development, these countries are generally ranked in a medium to low level.
The Cluster 2 is relatively similar to Cluster 3 in terms of the ratio of economic losses to capital stock, but it includes a series of developing countries with subtantial differences regarding their NSpc, XK_s and HDI values compared to Cluster 1.

So, Cluster 2 comprehends a total number of 10 developing countries affected by economic losses caused by disasters in a varying degree, which have a low saving capacity and in general behave better in terms of market share than Cluster 1. Also, the level of development tends to be lower in these countries compared to Cluster 1.

Clusters 3 and 4 comprise a diversity of situations, including developed and developing countries. These countries are not exempted of the influence of disasters in terms of economic losses, but the degree in which they suffer the problem is significantly less important in relative terms than in the case of Cluster 1 and 2. In average, Cluster 3 and 4 comprehend the countries with both the greatest per capita net savings values and the highest development level of the world. In addition, these countries have the most robust participation in international trade compared to other countries. 

Finally, Cluster 5 groups the less developed countries being in the worst situation characterized by low per capita net savings, low market share of world exports and the worst ranking position in the Human Development Index. Nonetheless, according to historical records, countries in Cluster 5 does not seem to have high ELKr values.
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Figure 11. Clusters of countries sharing similar characteristics (Developed and Developing Countries)
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Figure 12. Comparison of mean values for key factors by cluster (All countries)
Table 7. Test of difference of means by cluster
	Overall clusters
	R2:
	0.679808
	 
	CV:
	26.44
	 
	 
	Root MSE:
	0.742266
	 
	 
	Pr > | F |:
	<.0001
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cluster Comparison
	ELKr_all
	NSpc
	XK_s
	HDI

	
	 
	R2:
	0.571378
	 
	 
	R2:
	0.387487
	 
	 
	R2:
	0.666381
	 
	 
	R2:
	0.73771
	 

	
	 
	Pr > | F |:
	<.0001
	 
	 
	Pr > | F |:
	<.0001
	 
	 
	Pr > | F |:
	<.0001
	 
	 
	Pr > | F |:
	<.0001
	 

	
	 

d
	Simultaneous 95%
	 
	 

d
	Simultaneous 95%
	 
	 

d
	Simultaneous 95%
	 
	 

d
	Simultaneous 95%
	 

	
	
	Confidence Limits
	 
	
	Confidence Limits
	 
	
	Confidence Limits
	 
	
	Confidence Limits
	 

	1
	-
	2
	2.4366
	1.0418
	3.8313
	***
	0.0611
	-1.5499
	1.6722
	 
	-3.5382
	-5.1497
	-1.9267
	***
	0.16682
	0.03939
	0.29425
	***

	1
	-
	3
	2.3934
	1.3801
	3.4067
	***
	-1.8106
	-2.9809
	-0.6402
	***
	-5.5252
	-6.6959
	-4.3544
	***
	-0.15505
	-0.24763
	-0.06247
	***

	1
	-
	4
	3.3856
	2.3293
	4.4418
	***
	-0.6059
	-1.8259
	0.6141
	 
	-2.6852
	-3.9055
	-1.4648
	***
	-0.12508
	-0.22159
	-0.02858
	***

	1
	-
	5
	5.3686
	4.0143
	6.7229
	***
	1.9321
	0.3679
	3.4963
	***
	-1.2644
	-2.8291
	0.3003
	 
	0.45356
	0.32983
	0.57729
	***

	2
	-
	1
	-2.4366
	-3.8313
	-1.0418
	***
	-0.0611
	-1.6722
	1.5499
	 
	3.5382
	1.9267
	5.1497
	***
	-0.16682
	-0.29425
	-0.03939
	***

	2
	-
	3
	-0.0432
	-1.2805
	1.1942
	 
	-1.8717
	-3.3009
	-0.4425
	***
	-1.987
	-3.4166
	-0.5573
	***
	-0.32187
	-0.43492
	-0.20882
	***

	2
	-
	4
	0.949
	-0.3238
	2.2218
	 
	-0.667
	-2.1371
	0.8031
	 
	0.853
	-0.6175
	2.3236
	 
	-0.29191
	-0.40819
	-0.17562
	***

	2
	-
	5
	2.9321
	1.4029
	4.4613
	***
	1.871
	0.1047
	3.6373
	***
	2.2738
	0.507
	4.0406
	***
	0.28674
	0.14703
	0.42645
	***

	3
	-
	1
	-2.3934
	-3.4067
	-1.3801
	***
	1.8106
	0.6402
	2.9809
	***
	5.5252
	4.3544
	6.6959
	***
	0.15505
	0.06247
	0.24763
	***

	3
	-
	2
	0.0432
	-1.1942
	1.2805
	 
	1.8717
	0.4425
	3.3009
	***
	1.987
	0.5573
	3.4166
	***
	0.32187
	0.20882
	0.43492
	***

	3
	-
	4
	0.9922
	0.1547
	1.8296
	***
	1.2047
	0.2374
	2.172
	***
	2.84
	1.8724
	3.8076
	***
	0.02996
	-0.04655
	0.10648
	 

	3
	-
	5
	2.9752
	1.7837
	4.1668
	***
	3.7427
	2.3664
	5.1189
	***
	4.2607
	2.8841
	5.6374
	***
	0.60861
	0.49975
	0.71748
	***

	4
	-
	1
	-3.3856
	-4.4418
	-2.3293
	***
	0.6059
	-0.6141
	1.8259
	 
	2.6852
	1.4648
	3.9055
	***
	0.12508
	0.02858
	0.22159
	***

	4
	-
	2
	-0.949
	-2.2218
	0.3238
	 
	0.667
	-0.8031
	2.1371
	 
	-0.853
	-2.3236
	0.6175
	 
	0.29191
	0.17562
	0.40819
	***

	4
	-
	3
	-0.9922
	-1.8296
	-0.1547
	***
	-1.2047
	-2.172
	-0.2374
	***
	-2.84
	-3.8076
	-1.8724
	***
	-0.02996
	-0.10648
	0.04655
	 

	4
	-
	5
	1.9831
	0.7548
	3.2113
	***
	2.538
	1.1193
	3.9567
	***
	1.4208
	0.0016
	2.8399
	***
	0.57865
	0.46643
	0.69087
	***

	5
	-
	1
	-5.3686
	-6.7229
	-4.0143
	***
	-1.9321
	-3.4963
	-0.3679
	***
	1.2644
	-0.3003
	2.8291
	 
	-0.45356
	-0.57729
	-0.32983
	***

	5
	-
	2
	-2.9321
	-4.4613
	-1.4029
	***
	-1.871
	-3.6373
	-0.1047
	***
	-2.2738
	-4.0406
	-0.507
	***
	-0.28674
	-0.42645
	-0.14703
	***

	5
	-
	3
	-2.9752
	-4.1668
	-1.7837
	***
	-3.7427
	-5.1189
	-2.3664
	***
	-4.2607
	-5.6374
	-2.8841
	***
	-0.60861
	-0.71748
	-0.49975
	***

	5
	-
	4
	-1.9831
	-3.2113
	-0.7548
	***
	-2.538
	-3.9567
	-1.1193
	***
	-1.4208
	-2.8399
	-0.0016
	***
	-0.57865
	-0.69087
	-0.46643
	***


(***) Statistically significant at the 95% confidence level

d = Difference of means; ANOVA: Analysis of Variance for clusters

(a): 1= Cluster 1; 2 = Cluster 2; 3 = Cluster 3; 4 = Cluster 4; 5 = Cluster 5 (Figure 7)

ELKr_all: The ratio of Economic Losses to Capital Stock; NSpc: Per capita Net Savings; Xk_s: Market share of world exports; HDI: Human Development Index 

Regarding Cluster 5, three important distinctions should be mentioned. First of all, although the level of economic damages in this group seems to be lower compared to other clusters, it doesn’t mean that they are affected in a less degree than other countries. Perhaps, the problem in this group should be focused from other point of view.

In this sense, it would be necessary to take into consideration that due to their low development level, the quantity and quality of exposed capital stock in these countries can not be compared to those of countries with higher levels of development. 
Secondly, behind the low values of the ratio of economic losses to capital stock that characterize Cluster 5, a situation of vital dependence could be hidden.

At this respect, in these countries we would expect a more substantial impact in terms of the capacity of the economy to produce goods and services even under the influence of disasters producing low economic losses, specially when the affected sectors are crucial for maintainance of esential consumption levels of the population.
For instance, it wouldn’t make much sense to compare the damages on high-value/high-technology infrastructure for production of goods destined mainly to external markets, to the damages caused on production systems whose goods are principally destined to cover the internal population needs. The last situation could be perhaps the case of Least Developed Countries. 
Thirdly, it is necessary to understand that the real restoration of the damaged capital stock in these countries could become an uphill struggle, even if the level of damages over the infrastructure, plantations, machinery or equipments were small. It implies that the group of countries falling in Cluster 5 deserves to be analyzed with special care.
In Annex 3, the clusters are compared for the rest of indicators mentioned in Table 5.
Based on this information, in addition to the prior mentioned features, the Cluster 1 could be characterized also by its low per capita GDP or GNI values, a high dependence on services, a high export specialization in resource-based manufactures, a very low diversification of both exported lines and market destinations, and a high dependence on imported food (expressed through a low net food import ratio – NFI).
Also, according to the indexes proposed by Briguglio and Galea (2002) and Briguglio (2007), these countries seems to be low-resilient (low ERI) and highly vulnerable (high EVI).

The most relevant common characteristic in Cluster 2 is related to their low per capita GDP/GNI figures and a low educational attainment of the labor force.

On the other hand, another characteristics found in Cluster 5 are the high poverty levels (low non-poor population), low per capita GDP/GNI values, low participation of the manufacturing and services sectors in total value-added, high export specialization in primary products, high dependence on food imports and, finally, a low diversification of exported products.
In general terms all these characteristics do not seem to be relevant or detrimental for Clusters 3 to 4, according to the empirical evidence shown in Annex 3.

In Table 8 the general patterns of countries identified according to both the key factors included in cluster analyses and the comparison of other relevant factors indicated in Annex 3 are summarized.

One important fact to be highlighted is that each country belonging to each cluster should be interpreted as tends to be similar to all the countries included in its group, so for instance Saudi Arabia was identified inside Cluster 2 although its per capita GDP figures are indeed not low.   
Table 8. Summary of features characterizing the identified clusters (N = 109)
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EL: Economic Losses; K: Capital Stock; GDP: Gross Domestic Product; GNI: Gross National Income; SER: Services; MAN: Manufacturing; PP: Primary Products; RBM: Resource-based manufactures; WF: Workforce.
What it means is that, in general terms Saudi Arabia is more similar to the countries that conform its cluster than countries grouped in other clusters, although it could differ in certain specific features.

The same logics applied to the interpretation of characteristics of Cluster 1, 2 and 5 should be considered when interpreting the results for Clusters 3 and 4. In this sense, the results presented in Table 8 do not imply that a certain country wouldn’t have any of the features indicated. Indeed, it should be interpreted as, in general terms, these countries tends to be more similar in the sense that the features indicated for Cluster 1, 2 and 5 are not determinant or detrimental for the countries belonging to these groups. In fact, when the list of countries that fall into Clusters 3 and 4 is examined, it can be seen that all developed countries plus an important number of developing countries with relatively high levels of both human development and  income are included in these clusters. 
Jerarquically speaking and in terms of priorities for action, we estimate that Cluster 1, 5 and 2 deserve to be considered from a policy-oriented approach by both increasing the level of detail in the study of these specific cases and proposing some policy instruments that would help these countries to overcome some of the detrimental characteristics indicated in Table 8, specially for those key features that would be affecting in a direct manner their development progress and economic performance.  
Cluster number 1 could be considered as the first priority due to a matter of urgency for action, in view that these countries exhibit the highest level of economic damages caused by disasters on their capital stock and due the fact that they seems to have a limited capacity to face the recovery of their capital stock without external aid once a disaster occurs. 
Next, the Cluster 5 is proposed as the second priority because, irrespective of their low ELKr figures according to historical records, it would exist a hidden pervasive effect on damages towards a capital stock that would be esential for the maintainance of minimum life conditions, specially for the case of Least Developed Countries. We cannot check this hypothesis through this research due the fact that more detailed data and analyses are needed and because it is out of the main scope of this research, but we consider that further studies on this group should be undertaken.

Finally, the third priority seems to be represented by the case of countries falling into the Cluster 2.
Clusters 3 and 4 do not seem to be really relevant in terms of priorities for action from the international community/organizations due to the reasons previously explained in this chapter, although it doesn’t mean that they are exempted of suffering damages on their capital stock.
An important clarification is that the list of countries shown in Table 8 must be considered as indicative, so it would be possible that some countries could be unfairly falling into a certain cluster because of the rigurosity of the statistical methods applied, so it would be necessary to perform a case-by-case review at the moment of defining the real priorities for action.
Another matter of fact is that, obvioulsy, the results here presented are restricted  to those countries with available information on the considered factors (n=109), so unfortunately we can’t make inferences about other countries that probably would fall into some of the top priority clusters above described due to lack of data.
In Figure 13 the structure of economic losses by cluster and type of disaster is presented. As can be seen, in all the clusters hydrometeorological disasters are the most relevant type of phenomena producing economic losses.  Also, in Figure 14 the structure in terms of dead people caused by natural hazards-related disasters is shown.
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Figure 13. Structure of reported Economic Losses by cluster and hazard type
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Figure 14. Structure of reported Dead people by cluster and hazard type
Based on calculations shown in Figure 13, the relative importance of each type of hazard in determining the total economic losses by cluster is presented in Figure 15. According to this data the general pattern related to the main hazards types affecting to each cluster can be described. In this sense, the principal sources of economic losses in Cluster 1 seems to be mainly determined by slides, wave /surge, wild fires and wind storms. In Cluster 2, droughts, floods and earthquakes seems to be the most relevant phenomena.
In Cluster 3 droughts, floods, slides, wave surge and earthquakes tend to be the most relevant hazards. Economic losses in Cluster 4 are mainly determined by extreme temperatures, volcano and floods, while in Cluster 5 floods, wave/surge, wild fires and insect infestation are the main hazard types. 
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The size of each rectangle reflects the relative magnitude of mean proportion economic losses by cluster within each hazard category with respect to the max value by hazard
Figure 15. Patterns of hazard relevance by cluster 

Due to the fact that hydrometerological-related disasters are the most important source of economic damages, as previously shown, in Figure 16 the trend of the mean proportion values by cluster is presented.
The most relevant features that can be extracted from Figure 16 is the fast growth rate of this type of hazard in Clusters 1 and 3.

In Cluster 2 the growth in the relative importance seems to be lower than in the previoulsy mentioned groups, while in Cluster 4 the increase in the growth rate has become important specially during the last 15 years. 
On the other hand, Cluster 5 shows a certain stability for this kind of hazard.
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Figure 16. Trends in hydrometeorological-related mean proportion of economic losses (1970-2006)
Economic output and the influence of disasters

This section will tackle the fourth research question described at the introduction of this document, i.e: is it possible to quantify the contribution of economic losses in explaining the total economic output of countries?
As it was previously explained in Chapter 3, to answer this question we applied an econometric procedure by endogenizing economic losses (EL) in the general economic theoretical models explaining total output.
In Table 9 the results of a cross-sectional model for 179 countries are presented. The Model 1 is referred to the classical output model where total output is explained by both Capital (K) and Labor (L). In Model 2 the Economic Losses are explicitly incorporated as a detrimental factor. As it is shown in Table 9, the Model 1 is consistent with the theoretical expectations regarding the role of capital and labor in explaining the total economic output of countries.

When we incorporate economic losses in our estimates (Model 2) the general explanatory power of the model increases from R2=0.9753 to 0.9811, although the statistical significance of the EL estimated parameter (22) is low. It would be in part explained because the high variability of situations found within a certain year. In Figure 17 the diagnostics fit measures of Model 2 are shown.
Table 9. Cross-section model on factors explaining total economic output
	All countries, Year = 2005

	Model 1
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	Model 2:
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	Adj-R2
	Statistic
	1
	11
	12
	Adj-R2
	Statistic
	2
	21
	22
	23

	0.9753
	Parameter
	1.46521
	0.92679
	0.08044
	0.9811
	Parameter
	1.53116
	0.95764
	0.04516
	-0.01171

	 
	Std. Error
	0.11831
	0.01609
	0.01968
	 
	Std. Error
	0.22406
	0.02862
	0.03412
	0.01452

	 
	t
	12.38
	57.60
	4.09
	 
	t
	6.83
	33.46
	1.32
	-0.81

	 
	P > | t |
	<.0001
	<.0001
	<.0001
	 
	P > | t |
	<.0001
	<.0001
	0.1912
	0.4233

	
	
	***
	***
	***
	
	
	***
	***
	*
	ns


(***) Significant at P > 0.01 (99% confidence level); (*) Significant at P > 0.2 (80% confidence level); ns: Non-significant 

Although it would be considered trivial, the first aspect to be highlighted from these preliminary results is that, in line with the economic theory, our results confirm that capital stock is a extremely importat factor in determining the total economic output of a country, so whatever situation that would imply a reduction in the capital stock should be unavoidable linked to a direct impact towards economic activity. 

As can be seen in Figure 18, the level of relationship between capital and total economic output is extremely high (R2 = 0.9699), even more when considering a long-run period (1980-2005).
Due to the fact that the real effect of each one of the prior factors could be considered as country-dependent, in a second stage we run the same models above described in a country-by-country basis for the same period of time.
For a total number of 120 countries with available information, we found that 98 countries (82%) were consistent with theoretical expectations when the classical model on capital and labor effect on total economic output (Model 1) was estimated for each country; that is: i) a high R2 value; and ii) both estimated parameters (11 and 12) being positive and statistically significant at P > 0.05 (95% confidence level).
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Figure 17. Diagnostic measures for Model 2 [Y=f(K, L, EL)] at year 2005
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From 1980 to 2006

Figure 18. The relationship between Capital (K) and Total Economic Output (Y)
In Annex 4 the results of all the estimated country models are presented.
From these 98 countries, a total number of 41 exhibits a EL effect consistent with the expected direction (23<0), although their statistically significance is not very high in all the cases. Finally, a total number of 11 countries show a highly significant and negative effect. This group could be considered as special sensitive cases where the total economic output seems to be highly influenced by economic losses due to hazards-related disasters.

In Table 10 the obtained results for this last group of countries are summarized. As can be noticed, due to the high variability found in economic losses effect the limit for significance was relaxed to P<0.13 (confidence level 87%) at this stage.
To interpret these results some clarifications should be introduced. First of all, the list of countries shown in Table 10 does not mean that other countries’ economy is not affected by disasters. Indeed, we cannot prove this hypothesis from existing data.

In fact, based on the estimated models other 30 countries show a detrimental effect of EL on GDP (23<0), although the statistical significance found was low. These countries are: Algeria, Bangladesh, Cambodia, Cape Verde, Colombia, Costa Rica, Cyprus, Dominican Republic, Greece, Kazakhstan, Macedonia (FYR), Madagascar, Mauritius, Mexico, Mozambique, Myanmar, Namibia, Nepal, Netherlands, New Caledonia, New Zealand, Niger, Peru, Saudi Arabia, Solomon Island, Saint Lucia, Thailand, Uzbekistan, Zambia and Zimbabwe.
What we actually can affirm is that, for countries indicated in Table 10, it seems to exist a clear connection between the variations on GDP and the ocurrence of disasters producing economic losses.
The 23 estimated parameters shown in Table 10 can be interpreted as the magnitude of such effect.
Table 10. Countries with statistically significant effects(*) of economic losses on total output

	Model:
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	Period: 1980 - 2005

	Country
	R2
	RMSE
	DW
	Statistic
	Intercept
	K
	L
	EL

	Belize
	0.98822874
	0.0461142
	1.3910
	Parameter
	0.76699417
	0.280836
	1.00340398
	-0.01315622

	 
	 
	 
	
	Std. Error
	0.136797175
	0.047485553
	0.064985107
	0.006585331

	 
	 
	 
	
	t
	5.606798345
	5.914135533
	15.44052206
	-1.997806992

	 
	 
	 
	
	P > | t |
	1.22898E-05
	5.95578E-06
	2.73985E-13
	0.05824954

	Canada
	0.99039200
	0.022385
	0.690
	Parameter
	-4.22694539
	0.23615415
	1.53579299
	-0.00264385

	 
	 
	 
	
	Std. Error
	0.449452808
	0.045364852
	0.087503686
	0.001659142

	 
	 
	 
	
	t
	-9.40464787
	5.205663361
	17.55118052
	-1.593503326

	 
	 
	 
	
	P > | t |
	3.64393E-09
	3.20638E-05
	2.00379E-14
	0.125314445

	Chile
	0.95070869
	0.0998367
	0.337
	Parameter
	-5.67164019
	0.20207472
	1.71038181
	-0.01122243

	 
	 
	 
	
	Std. Error
	1.787522461
	0.092884467
	0.29922989
	0.008256587

	 
	 
	 
	
	t
	-3.17290569
	2.175549113
	5.715945726
	-1.359209297

	 
	 
	 
	
	P > | t |
	0.004404154
	0.040611981
	9.49148E-06
	0.187851502

	Ecuador
	0.97884401
	0.0306825
	1.031
	Parameter
	3.82621499
	0.16568625
	0.53011523
	-0.00472775

	 
	 
	 
	
	Std. Error
	0.185283551
	0.037085781
	0.034968748
	0.00273818

	 
	 
	 
	
	t
	20.65059189
	4.467648866
	15.15968553
	-1.726601705

	 
	 
	 
	
	P > | t |
	6.81737E-16
	0.000192496
	3.96882E-13
	0.098256763

	Iceland
	0.97808881
	0.0315019
	0.4193
	Parameter
	-0.09161257
	0.16241645
	1.55794248
	-0.0161957

	 
	 
	 
	
	Std. Error
	0.295946172
	0.034409055
	0.080879466
	0.008508689

	 
	 
	 
	
	t
	-0.309558208
	4.720165906
	19.26252188
	-1.903430283

	 
	 
	 
	
	P > | t |
	0.759809928
	0.000103963
	2.91759E-15
	0.070149358

	Iran IR
	0.94645971
	0.0640874
	0.7560
	Parameter
	2.45360731
	0.22810555
	0.67268244
	-0.0070746

	 
	 
	 
	
	Std. Error
	0.491662775
	0.066300297
	0.09363116
	0.004516604

	 
	 
	 
	
	t
	4.990427254
	3.440490658
	7.184386488
	-1.566355072

	 
	 
	 
	
	P > | t |
	5.39197E-05
	0.00233422
	3.35321E-07
	0.131537423

	Pakistan
	0.99534662
	0.0253372
	1.1820
	Parameter
	-3.31199591
	0.43074227
	0.97194438
	-0.00372065

	 
	 
	 
	
	Std. Error
	0.301482726
	0.049735514
	0.064725117
	0.002098273

	 
	 
	 
	
	t
	-10.98569046
	8.660657874
	15.01649472
	-1.773197267

	 
	 
	 
	
	P > | t |
	2.12515E-10
	1.54275E-08
	4.80482E-13
	0.090042366

	Philippines
	0.96504737
	0.0439026
	0.4550
	Parameter
	0.85059681
	0.18967822
	0.82959725
	-0.00897767

	 
	 
	 
	
	Std. Error
	0.4825773
	0.041098548
	0.045566738
	0.005422246

	 
	 
	 
	
	t
	1.762612567
	4.61520476
	18.20620207
	-1.655710957

	 
	 
	 
	
	P > | t |
	0.091854679
	0.000134273
	9.40555E-15
	0.111976629

	Trinidad and T.
	0.80585108
	0.118094
	0.7250
	Parameter
	-0.34062006
	0.34389371
	1.06967681
	-0.05644129

	 
	 
	 
	
	Std. Error
	1.174515182
	0.068779031
	0.208815277
	0.032109354

	 
	 
	 
	
	t
	-0.290009078
	4.999979037
	5.122598431
	-1.757783342

	 
	 
	 
	
	P > | t |
	0.774525156
	5.26868E-05
	3.91712E-05
	0.092691893

	Tunisia
	0.99836182
	0.0138554
	1.5380
	Parameter
	-1.53336731
	0.15225811
	1.2461055
	-0.00320281

	 
	 
	 
	
	Std. Error
	0.105293279
	0.024787071
	0.032342439
	0.002079488

	 
	 
	 
	
	t
	-14.56282227
	6.142642199
	38.52849544
	-1.540189538

	 
	 
	 
	
	P > | t |
	8.89399E-13
	3.49857E-06
	1.09115E-21
	0.137775369

	Viet Nam
	0.99704753
	0.0288752
	0.9460
	Parameter
	-8.45073589
	0.26005765
	1.5543652
	-0.00941437

	 
	 
	 
	
	Std. Error
	1.303569037
	0.032369727
	0.149229388
	0.003978009

	 
	 
	 
	
	t
	-6.482768194
	8.033977287
	10.41594564
	-2.366604569

	 
	 
	 
	
	P > | t |
	1.6028E-06
	5.50179E-08
	5.72159E-10
	0.027174042


 (*) Economic Losses effect significant at P > 0.2 (80% confidence level); DW = Durbin-Watson statistic 

Relationship with World Bank’s estimates of EL/GDPexposed
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Chapter 5: Conclusions and Recommendations
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Annexes

Annex 1: Vulnerability indicators
The Global Vulnerability Index (GVI) and its components – Baritto (2008)

DXP: Diversification of Exported Products
Indicates the exposure of a country to trade-related shocks (e.g. prices shocks), proxied through the diversification of its exports (Herfindahl-Hirschman Index). It has been hypothesized that countries with a high concentration in terms of exported products (low diversification) are more exposed to external shocks due to the fact that a fall in international prices or in the demand for the products they export will produce an immediate impact to the whole economy, making it more vulnerable. In addition, in terms of the impact of natural disasters, the economic vulnerability increases in case of damages on the infrastructure dedicated to the production activities related to these products. 

For country j at each instant t, the calculation is performed according to the next formulation:
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Where:

	HH:
	The Herfindahl-Hirschmann export concentration index (ranking from 0 to 1)
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:
	Categories included in the SITC Rev.3 3-digit codes (export lines)

	K:
	Max number of categories of the SITC Rev.3 3-digit codes.

	Xkj:
	Value of export of country j in category k

	X.j:
	Total value of exports of country j

	DXP:
	Diversification of exported products of country j.


DMD: Diversification of Market Destinations
As in the previous case, we propose that a country with a reduced number of destinations for its exports could be considered more vulnerable to external shocks. In this sense, diversification can be interpreted as flexibility of the economy to adapt to external influences. The calculation of DMD is performed through an adaptation of the original Herfindahl-Hirschman Index to compute concentration in terms of destination of exports. This calculation requires an origin-destination matrix for trade data, according to the next formulation:
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Where:

	HH’:
	Adapted Herfindahl-Hirschmann export concentration index for market destinations
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:
	Partner countries where the exports of country j flows

	R:
	Max number of partner countries in the origin-destination matrix

	Xrj:
	Value of export of country j to partner country r.

	X.j:
	Total value of exports of country j

	DMD:
	Diversification of market destinations of country j.


NPP: Non-Poor Population
It is probably a more socio-economic than a purely economic vulnerability factor, but has been considered an extremely important aspect in view of the connections between vulnerability and poverty mentioned in the literature. In this sense, it has been hypothesized that a country with a major proportion of poor population can be more vulnerable in economic terms than a country with a lower proportion.

The calculation is performed according to the following formulation:
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Where:

	NPP:
	Non-Poor Population

	POV1:
	Percentage of total population living with less than 1 USD a day, according to The World Bank PovCal Net data.


NFI: Net Food Imports ratio
This indicator expresses to what extent a country depends on food imports. To calculate this indicator the SITC Rev. 3 codes referred to agricultural products are identified. Import and export data from COMTRADE (1976-1999), ITC PC-TAS 2000-2004 and ITC PC-TAS (2001-2005) are processed according to the next equation:
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Where:

	NFI:
	Net Food Import ratio
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This calculation yields an indicator ranging from -1 to 1, whose extreme and center values can be interpreted in the following terms:

	-1
	The country is an importer of food but does not export (a net importer)

	0
	Both values of food imports and exports are equated

	+1
	The country is a food exporter and does not import (a net exporter)


MSVA: Manufacturing and Services Value-Added Proportion
The MSVA indicator expresses the relative importance of the secondary and tertiary sectors (manufacturing and services) of an economy.

It could be also interpreted in an inverse sense in terms of the independence on primary or low knowledge value-added activities. In economic terms, it has been hypothesized that countries with a low dependence on primary activities are less sensitive to the impact of external shocks. In terms of the possibility of being affected by a natural hazard-related disaster, it has been assumed that primary activities could be more easily affected. This would be true for disasters of hydrometeorological origin because primary activities like agriculture, fishery, forestry, etc., depends heavily on weather conditions, however it could be questioned for geological-related disasters that can produce serious damages mainly towards the infrastructure. 

For each country j at each instant t, the calculation of the indicator is performed according to the next formulation:
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Where:

	GDPserv:
	Services value-added of country j

	GDPmanuf:
	Manufacturing value-added of country j

	GDPtotal:
	Total GDP of country j


IRM: Ratio of International Reserves to Imports
This indicator is used as a proxy of general vulnerability to external economic and financial shocks. The original idea was to include the ratio of International Reserves to Short-term External Debt indicator as suggested by Calafell (n/d).

Nonetheless, some data availability restrictions for one of the required components for its calculation limited this possibility, so further research on this issue becomes necessary.

In the meanwhile, the International Reserves to Imports ratio has been included. However, expressed this way some doubts on its suitability as resilience instead of vulnerability indicator can emerge.

The Economic Vulnerability Index (EVI) – Briguglio and Galea (2002).

Resumir acá la propuesta de Briguglio (2002) sobre el EVI.

Annex 2: Resilience indicators
The Disaster Deficit Index (DDI) - Cardona et al (2007)

Cardona (2007) defines economic resilience as the capacity to face and recover from the impact of hazardous events. They propose a straightforward and practical approach based on the computation of a Disaster Deficit Index (DDI) for which economic resilience is estimated in terms of the feasible internal or external funds a government can have access once the damage has been produced, taking into consideration that the government is responsible for recovering or is the owner of the affected infrastructure.

Depending on the specific macroeconomical and financial conditions of each country, in the DDI feasible internal or external funds are accounted for in terms of the following components:

· Insurance and re-insurance payments

· Available reserves in disaster contingent funds

· Aid funds and donations.

· Possible new taxes that could be created in case of a major disaster event.

· Budget reallocation margin, referred to the government’s discretional expenditure margin.

· Feasible external credit that could be obtained from multilateral bodies or from external capital markets.

· Feasible internal credit from commercial banks and, in some cases, from the Central Bank.

According to this author, these aspects constitute a direct measure of economic resilience in terms of a country’s capacity to recover the losses on the damaged physical inventory.

In general terms, Cardona’s proposition can be considered a very good approach to estimate in a direct manner the self economic capacity of a country to cope with consequences of unanticipated disaster events, being this operational methodology completely coherent with the original definition he proposes.

By using this practical method, it would be easily anticipated that a country with a restricted access to all the previously mentioned sources will have a reduced capacity to self-recover from an impact, so in this situation it is likely that external support would be needed (low-resilient).

The Economic Resilience Index (ERI) – Briguglio et al (2007)
Recently, a new approach has been proposed by Briguglio et al (2007)
. In this approach they define resilience as the nurtured ability of an economy to recover from or adjust to the adverse shocks to which it may be inherently exposed. The authors use this definition as a framework to provide an explanation as to why a number of inherently vulnerable countries have attained relatively high levels of GDP per capita, again, especially focused towards the SIDS situation.

Four components are considered by these authors in the computation of a Resilience Index, i.e.: i) Macroeconomic stability; ii) Microeconomic market efficiency; iii) Good governance; iv) Social development. In Figure 3, the variables considered for each of the above mentioned components are shown.

The underlying theoretical arguments related to each component are described by the authors as follows: 

Macroeconomic stability: relates to the interaction between an economy’s aggregate demand and aggregate supply. If aggregate expenditure in an economy moves in equilibrium with aggregate supply, the economy would be characterized by internal balance, as manifested in a sustainable fiscal position, low price inflation and an unemployment rate close to the natural rate, as well as by external balance as can be indicated by the international current account position or by the level of external debt. These can be all considered to be variables which are highly influenced by economic policy and which could act as good indicators of an economy’s resilience in facing adverse shocks.
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Figure 3: Components of the Briguglio’s Resilience Index (2007)

(*) Taken from the Economic Freedom of the World Index
(**) Taken from the Human Development Index
Microeconomic market efficiency: The science of economics views markets and their efficient operation through the price mechanism, as the best way to allocate resources in the economy. If markets adjust rapidly to achieve equilibrium, then the effects of shocks can be easily absorbed in the economy and the relative adjustments be readily affected. If, on the other hand, market disequilibria tend to persist, especially in the face of adverse shocks, then resources will not be efficiently allocated in the economy, resulting in welfare costs, manifested, for instance, in outflows of capital, unemployed resources and waste or shortages in the goods markets.

Good governance: Governance is essential for an economic system to function properly and hence, to be resilient. Governance relates to issues such as rule of law and property rights. Without mechanisms of this kind in place, it would be relatively easy for adverse shocks to result in economic and social chaos and unrest. Hence the effects of vulnerability would be magnified. On the other hand, good governance can strengthen an economy’s resilience.

Social development: is another essential component of economic resilience. This factor indicates the extent to which social relations in a society are properly developed, enabling an effective functioning of the economic apparatus without the hindrance of civil unrest. Social cohesion can also indicate the extent to which effective social dialogue takes place in an economy, which would in turn enable collaborative approaches towards the undertaking of corrective measures in the face of adverse shocks. 

An important fact to be highlighted is the strong correlation observed between this Resilience Index and per capita GDP figures (Figure 4).
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Figure 4: Briguglio’s Resilience Index (2007) versus per capita GDP

Adapted from Briguglio et al (2007)
In general terms, as shown in Figure 3, it can be anticipated that this index could be proxied in a relatively easy manner by using per capita GDP. These ideas are discussed in the next sub-section.
Annex 3. Comparison of mean values for selected indicators by clusters
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Annex 4. Estimated parameters in country models with endogenous economic losses effect
	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Albania
	0.902619762
	0.064366
	Parameter
	0.1194116
	0.29704647
	0.82175465
	0.01156642

	 
	 
	 
	Std. Error
	1.621529779
	0.022579284
	0.211645371
	0.016114007

	 
	 
	 
	t
	0.073641327
	13.15570826
	3.882696097
	0.71778671

	 
	 
	 
	P > | t |
	0.941961256
	6.66799E-12
	0.000802527
	0.480442094

	Algeria
	0.948806857
	0.0406881
	Parameter
	4.01669183
	0.30178341
	0.43044031
	-0.00380047

	 
	 
	 
	Std. Error
	0.503893036
	0.058645651
	0.028750196
	0.003290788

	 
	 
	 
	t
	7.971318403
	5.145878758
	14.97173472
	-1.15488061

	 
	 
	 
	P > | t |
	6.26562E-08
	3.70318E-05
	5.10225E-13
	0.260529731

	Argentina
	0.966366257
	0.0323855
	Parameter
	2.4036759
	0.35862825
	0.64464329
	0.00159242

	 
	 
	 
	Std. Error
	0.397544029
	0.028863068
	0.036152368
	0.001827251

	 
	 
	 
	t
	6.046313685
	12.42516058
	17.83128801
	0.871482044

	 
	 
	 
	P > | t |
	4.37501E-06
	2.03124E-11
	1.44576E-14
	0.392902293

	Australia
	0.992346591
	0.0238695
	Parameter
	-3.07916017
	0.33471068
	1.32220786
	0.00061486

	 
	 
	 
	Std. Error
	0.337510082
	0.042189017
	0.074739142
	0.002296013

	 
	 
	 
	t
	-9.123164985
	7.933597514
	17.69096934
	0.267793479

	 
	 
	 
	P > | t |
	6.23839E-09
	6.77739E-08
	1.70162E-14
	0.791353002

	Austria
	0.973113768
	0.0320452
	Parameter
	-4.90782043
	0.29698267
	1.67591505
	0.00727347

	 
	 
	 
	Std. Error
	1.047728095
	0.109121598
	0.249042657
	0.002495473

	 
	 
	 
	t
	-4.684250091
	2.721575534
	6.729429682
	2.914667286

	 
	 
	 
	P > | t |
	0.000113469
	0.012459663
	9.18104E-07
	0.008030257

	Bahamas
	0.894055851
	0.0579788
	Parameter
	4.9508978
	0.21605429
	0.38642334
	0.00071716

	 
	 
	 
	Std. Error
	0.435319363
	0.07807729
	0.186288707
	0.006180356

	 
	 
	 
	t
	11.37302454
	2.767184771
	2.074325089
	0.116038363

	 
	 
	 
	P > | t |
	1.10625E-10
	0.011241308
	0.049954273
	0.908674847

	Bahrain
	0.886331957
	0.110471
	Parameter
	1.43670265
	0.22506414
	1.03594534
	0

	 
	 
	 
	Std. Error
	0.615880718
	0.063274217
	0.081661557
	0

	 
	 
	 
	t
	2.332761204
	3.5569644
	12.68583877
	-

	 
	 
	 
	P > | t |
	0.028771026
	0.001677761
	7.23212E-12
	-

	Bangladesh
	0.99871031
	0.0132169
	Parameter
	-6.61876404
	0.28790226
	1.33459054
	-0.0009497

	 
	 
	 
	Std. Error
	0.377218398
	0.018036936
	0.048186957
	0.000818626

	 
	 
	 
	t
	-17.5462387
	15.96181623
	27.69609521
	-1.160113653

	 
	 
	 
	P > | t |
	2.01544E-14
	1.39767E-13
	1.34826E-18
	0.258438004

	Barbados
	0.934767835
	0.028557
	Parameter
	3.23233509
	0.20906406
	0.64994306
	0.00972871

	 
	 
	 
	Std. Error
	0.252648419
	0.02367728
	0.043537237
	0.005582466

	 
	 
	 
	t
	12.79380693
	8.829732893
	14.92844068
	1.742725402

	 
	 
	 
	P > | t |
	1.15073E-11
	1.10447E-08
	5.40821E-13
	0.095344561

	Belgium
	0.952946004
	0.0377983
	Parameter
	-9.2995106
	0.34831758
	2.13795884
	0.00411081

	 
	 
	 
	Std. Error
	1.979333632
	0.067361215
	0.303708135
	0.004336311

	 
	 
	 
	t
	-4.698303734
	5.170892103
	7.039517872
	0.947997184

	 
	 
	 
	P > | t |
	0.00010965
	3.48648E-05
	4.60759E-07
	0.353428747

	Belize
	0.988228738
	0.0461142
	Parameter
	0.76699417
	0.280836
	1.00340398
	-0.01315622

	 
	 
	 
	Std. Error
	0.136797175
	0.047485553
	0.064985107
	0.006585331

	 
	 
	 
	t
	5.606798345
	5.914135533
	15.44052206
	-1.997806992

	 
	 
	 
	P > | t |
	1.22898E-05
	5.95578E-06
	2.73985E-13
	0.05824954


Annex 4. (Continuation)

	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Benin
	0.984430315
	0.0402979
	Parameter
	-1.08902734
	0.10808786
	1.03090961
	0.00983514

	 
	 
	 
	Std. Error
	0.30125826
	0.039353816
	0.060717273
	0.015136905

	 
	 
	 
	t
	-3.614929386
	2.746566085
	16.97885218
	0.649745686

	 
	 
	 
	P > | t |
	0.001535223
	0.011777407
	3.96031E-14
	0.522583541

	Bolivia
	0.93837461
	0.0572055
	Parameter
	2.29046111
	0.18502518
	0.66048556
	0.00133577

	 
	 
	 
	Std. Error
	0.384034282
	0.062696913
	0.077693438
	0.004757217

	 
	 
	 
	t
	5.964210003
	2.951105086
	8.501175635
	0.280787718

	 
	 
	 
	P > | t |
	5.29774E-06
	0.007383956
	2.12171E-08
	0.781496928

	Brazil
	0.978085737
	0.0283919
	Parameter
	3.45126165
	0.28062592
	0.57687446
	0.00457615

	 
	 
	 
	Std. Error
	0.312855011
	0.04414279
	0.044846712
	0.002052614

	 
	 
	 
	t
	11.0315051
	6.3572311
	12.86324982
	2.229427089

	 
	 
	 
	P > | t |
	1.96555E-10
	2.13453E-06
	1.03538E-11
	0.036312658

	Burkina Faso
	0.987407084
	0.040507
	Parameter
	-3.49915756
	0.2244461
	1.15413521
	0

	 
	 
	 
	Std. Error
	0.541250196
	0.06744336
	0.108819719
	0

	 
	 
	 
	t
	-6.46495389
	3.327919979
	10.60593812
	-

	 
	 
	 
	P > | t |
	1.34753E-06
	0.002926553
	2.49089E-10
	-

	Burundi
	0.605800479
	0.0750092
	Parameter
	1.82971774
	0.18867857
	0.49264162
	0

	 
	 
	 
	Std. Error
	0.821600343
	0.044886915
	0.092004079
	0

	 
	 
	 
	t
	2.227016764
	4.203420218
	5.35456288
	-

	 
	 
	 
	P > | t |
	0.036019811
	0.000339132
	1.94412E-05
	-

	Cambodia
	0.991363274
	0.0496082
	Parameter
	-8.28043938
	0.12715435
	1.8099717
	-0.00688361

	 
	 
	 
	Std. Error
	1.398336366
	0.05754741
	0.202487863
	0.007299118

	 
	 
	 
	t
	-5.921636295
	2.209558112
	8.938667592
	-0.943073663

	 
	 
	 
	P > | t |
	5.85213E-06
	0.037847491
	8.92266E-09
	0.355885354

	Cameroon
	0.72898241
	0.0975497
	Parameter
	2.03311142
	0.33168425
	0.53479002
	0.00894303

	 
	 
	 
	Std. Error
	0.908287115
	0.072553453
	0.08766573
	0.261679886

	 
	 
	 
	t
	2.238401701
	4.571584637
	6.100331556
	0.034175473

	 
	 
	 
	P > | t |
	0.035638152
	0.000149352
	3.85903E-06
	0.973045408

	Canada
	0.990391997
	0.022385
	Parameter
	-4.22694539
	0.23615415
	1.53579299
	-0.00264385

	 
	 
	 
	Std. Error
	0.449452808
	0.045364852
	0.087503686
	0.001659142

	 
	 
	 
	t
	-9.40464787
	5.205663361
	17.55118052
	-1.593503326

	 
	 
	 
	P > | t |
	3.64393E-09
	3.20638E-05
	2.00379E-14
	0.125314445

	Cape Verde
	0.989153941
	0.0482442
	Parameter
	-4.49553142
	0.2062444
	1.94055623
	-0.02588045

	 
	 
	 
	Std. Error
	0.446561547
	0.098604009
	0.184227732
	0.038900218

	 
	 
	 
	t
	-10.06699178
	2.091643134
	10.53346426
	-0.665303483

	 
	 
	 
	P > | t |
	1.06892E-09
	0.04823033
	4.6504E-10
	0.512771579

	Central African Rep.
	0.683201166
	0.0403155
	Parameter
	4.29137783
	0.06603736
	0.29152978
	0.013209

	 
	 
	 
	Std. Error
	0.405816091
	0.028975778
	0.04758505
	0.023479846

	 
	 
	 
	t
	10.57468625
	2.279054067
	6.126499472
	0.562567562

	 
	 
	 
	P > | t |
	4.32588E-10
	0.032723685
	3.63185E-06
	0.579417449

	Chile
	0.950708688
	0.0998367
	Parameter
	-5.67164019
	0.20207472
	1.71038181
	-0.01122243

	 
	 
	 
	Std. Error
	1.787522461
	0.092884467
	0.29922989
	0.008256587

	 
	 
	 
	t
	-3.17290569
	2.175549113
	5.715945726
	-1.359209297

	 
	 
	 
	P > | t |
	0.004404154
	0.040611981
	9.49148E-06
	0.187851502


Annex 4. (Continuation)

	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Colombia
	0.988158055
	0.0283463
	Parameter
	2.1969544
	0.13292073
	0.79872968
	-0.00217502

	 
	 
	 
	Std. Error
	0.274050323
	0.031783757
	0.024176411
	0.002312236

	 
	 
	 
	t
	8.016609389
	4.182033489
	33.03756221
	-0.940655449

	 
	 
	 
	P > | t |
	5.70336E-08
	0.000386808
	3.04022E-20
	0.357096138

	Costa Rica
	0.98159802
	0.0484168
	Parameter
	1.12130947
	0.2605477
	0.86931735
	-0.0016392

	 
	 
	 
	Std. Error
	0.353530142
	0.084514253
	0.128891316
	0.00544818

	 
	 
	 
	t
	3.171750701
	3.082884701
	6.744576585
	-0.300871479

	 
	 
	 
	P > | t |
	0.004416129
	0.005438261
	8.87444E-07
	0.766337598

	Cyprus
	0.959609238
	0.0822841
	Parameter
	-10.4707789
	0.46129153
	2.7203257
	-0.02373863

	 
	 
	 
	Std. Error
	0.907936647
	0.150136942
	0.261131356
	0.038008186

	 
	 
	 
	t
	-11.53249945
	3.072471895
	10.41746094
	-0.624566363

	 
	 
	 
	P > | t |
	8.49442E-11
	0.005572013
	5.70626E-10
	0.538679705

	Dominican Rep
	0.969449933
	0.0632151
	Parameter
	-1.47020168
	0.37577198
	0.9968775
	-0.00357233

	 
	 
	 
	Std. Error
	0.516967876
	0.076424539
	0.119962817
	0.005416851

	 
	 
	 
	t
	-2.843893698
	4.916902211
	8.309887383
	-0.659485299

	 
	 
	 
	P > | t |
	0.009443305
	6.44398E-05
	3.12319E-08
	0.516428927

	Ecuador
	0.978844012
	0.0306825
	Parameter
	3.82621499
	0.16568625
	0.53011523
	-0.00472775

	 
	 
	 
	Std. Error
	0.185283551
	0.037085781
	0.034968748
	0.00273818

	 
	 
	 
	t
	20.65059189
	4.467648866
	15.15968553
	-1.726601705

	 
	 
	 
	P > | t |
	6.81737E-16
	0.000192496
	3.96882E-13
	0.098256763

	El Salvador
	0.959643043
	0.0533817
	Parameter
	0.55161215
	0.24207879
	0.90283216
	0.00093399

	 
	 
	 
	Std. Error
	0.756385924
	0.073443311
	0.160555785
	0.004003288

	 
	 
	 
	t
	0.729273422
	3.296131246
	5.623168041
	0.233305168

	 
	 
	 
	P > | t |
	0.473527758
	0.003292145
	1.18218E-05
	0.817681552

	Eritrea
	0.828664955
	0.1158058
	Parameter
	0.44576538
	0.34610223
	0.58611373
	0.01458746

	 
	 
	 
	Std. Error
	1.545010561
	0.058856385
	0.219826469
	0.076200667

	 
	 
	 
	t
	0.288519311
	5.880453437
	2.666256391
	0.191434747

	 
	 
	 
	P > | t |
	0.777872412
	7.47585E-05
	0.020552451
	0.851385922

	French Polynesia
	0.971785276
	0.0457357
	Parameter
	1.12449371
	0.19178625
	1.25974349
	0.00526224

	 
	 
	 
	Std. Error
	0.442171081
	0.054159014
	0.048066288
	0.012121725

	 
	 
	 
	t
	2.543119076
	3.541169581
	26.20846222
	0.434116193

	 
	 
	 
	P > | t |
	0.018531256
	0.001833561
	4.38924E-18
	0.668431811

	Gabon
	0.867631964
	0.0620735
	Parameter
	3.4520306
	0.13759012
	0.65588922
	0

	 
	 
	 
	Std. Error
	0.492598975
	0.059973104
	0.058035578
	0

	 
	 
	 
	t
	7.007790861
	2.294197154
	11.30150224
	-

	 
	 
	 
	P > | t |
	3.84538E-07
	0.031243821
	7.24449E-11
	-

	Greece
	0.967179929
	0.03219
	Parameter
	-1.89799822
	0.30901962
	1.24622943
	-0.00016512

	 
	 
	 
	Std. Error
	0.61736181
	0.05075286
	0.108668566
	0.002098631

	 
	 
	 
	t
	-3.07436934
	6.088713403
	11.46816861
	-0.078679237

	 
	 
	 
	P > | t |
	0.005547406
	3.96449E-06
	9.4465E-11
	0.937999023

	Guatemala
	0.978644018
	0.0377472
	Parameter
	0.91912775
	0.24936564
	0.82922929
	0.00266198

	 
	 
	 
	Std. Error
	0.495122983
	0.043668127
	0.095935826
	0.003927417

	 
	 
	 
	t
	1.856362523
	5.710472502
	8.643583254
	0.677794681

	 
	 
	 
	P > | t |
	0.076845288
	9.61499E-06
	1.59603E-08
	0.504968527


Annex 4. (Continuation)

	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Guinea-Bissau
	0.708237848
	0.1076305
	Parameter
	-0.03271848
	0.13795158
	0.77747408
	0

	 
	 
	 
	Std. Error
	0.715117884
	0.058598051
	0.104665154
	0

	 
	 
	 
	t
	-0.045752566
	2.354200808
	7.428203637
	-

	 
	 
	 
	P > | t |
	0.963902399
	0.027475213
	1.49423E-07
	-

	Honduras
	0.994232551
	0.0192252
	Parameter
	2.57199249
	0.07651038
	0.71602478
	0.00295663

	 
	 
	 
	Std. Error
	0.144273266
	0.017485737
	0.032532557
	0.001760542

	 
	 
	 
	t
	17.82722864
	4.37558801
	22.00948357
	1.679387381

	 
	 
	 
	P > | t |
	1.45257E-14
	0.000241047
	1.78516E-16
	0.107224476

	Hong Kong SAR
	0.981859566
	0.0553138
	Parameter
	-10.1312452
	0.3961461
	2.20792108
	0.00497352

	 
	 
	 
	Std. Error
	0.946546846
	0.054250314
	0.169085466
	0.00628248

	 
	 
	 
	t
	-10.70337428
	7.30219004
	13.05801814
	0.791649664

	 
	 
	 
	P > | t |
	3.45572E-10
	2.59489E-07
	7.71716E-12
	0.437017813

	Iceland
	0.978088812
	0.0315019
	Parameter
	-0.09161257
	0.16241645
	1.55794248
	-0.0161957

	 
	 
	 
	Std. Error
	0.295946172
	0.034409055
	0.080879466
	0.008508689

	 
	 
	 
	t
	-0.309558208
	4.720165906
	19.26252188
	-1.903430283

	 
	 
	 
	P > | t |
	0.759809928
	0.000103963
	2.91759E-15
	0.070149358

	India
	0.996585282
	0.0266736
	Parameter
	-14.7076404
	0.23675827
	1.93334207
	0.0044036

	 
	 
	 
	Std. Error
	1.562745463
	0.063218244
	0.176987536
	0.002894267

	 
	 
	 
	t
	-9.411411325
	3.745094005
	10.92360577
	1.52149077

	 
	 
	 
	P > | t |
	3.5976E-09
	0.001120793
	2.36317E-10
	0.142381008

	Indonesia
	0.981888223
	0.0572201
	Parameter
	-9.33808397
	0.20452308
	1.66815893
	0.00407596

	 
	 
	 
	Std. Error
	0.676224689
	0.035706745
	0.068272848
	0.005034363

	 
	 
	 
	t
	-13.80914379
	5.727855772
	24.4337095
	0.809627383

	 
	 
	 
	P > | t |
	2.5634E-12
	9.22829E-06
	1.95431E-17
	0.426824955

	Iran IR
	0.946459709
	0.0640874
	Parameter
	2.45360731
	0.22810555
	0.67268244
	-0.0070746

	 
	 
	 
	Std. Error
	0.491662775
	0.066300297
	0.09363116
	0.004516604

	 
	 
	 
	t
	4.990427254
	3.440490658
	7.184386488
	-1.566355072

	 
	 
	 
	P > | t |
	5.39197E-05
	0.00233422
	3.35321E-07
	0.131537423

	Israel
	0.99571449
	0.0236939
	Parameter
	1.04934622
	0.07701801
	1.26571896
	0.00228731

	 
	 
	 
	Std. Error
	0.147718585
	0.035855033
	0.046474962
	0.003226928

	 
	 
	 
	t
	7.103684492
	2.148038958
	27.2344268
	0.708820357

	 
	 
	 
	P > | t |
	4.00125E-07
	0.042980669
	1.93205E-18
	0.485879982

	Kazakhstan
	0.884478122
	0.0793567
	Parameter
	-29.4277094
	0.266742
	4.14345967
	-0.00712682

	 
	 
	 
	Std. Error
	15.27033327
	0.071855555
	1.7596848
	0.026133637

	 
	 
	 
	t
	-1.927116383
	3.712197395
	2.354660148
	-0.272706849

	 
	 
	 
	P > | t |
	0.077971214
	0.00296887
	0.036403032
	0.789714665

	Lesotho
	0.932954044
	0.0915942
	Parameter
	-10.237606
	0.36101361
	2.27883755
	0

	 
	 
	 
	Std. Error
	1.784289808
	0.075419234
	0.327179056
	0

	 
	 
	 
	t
	-5.737636321
	4.786757812
	6.965108285
	-

	 
	 
	 
	P > | t |
	7.63436E-06
	7.92183E-05
	4.23815E-07
	-

	Liberia
	0.894768741
	0.2822333
	Parameter
	-2.15709117
	0.79692952
	0.76279239
	0.02044996

	 
	 
	 
	Std. Error
	2.242938042
	0.059575047
	0.314985116
	0.072774671

	 
	 
	 
	t
	-0.961725704
	13.37690132
	2.421677584
	0.281003877

	 
	 
	 
	P > | t |
	0.346639543
	4.80462E-12
	0.024142049
	0.781333284


Annex 4. (Continuation)

	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Luxembourg
	0.985622368
	0.0473778
	Parameter
	-3.38265398
	0.55147014
	1.65300482
	0

	 
	 
	 
	Std. Error
	1.065158809
	0.060524832
	0.291928681
	0

	 
	 
	 
	t
	-3.175727371
	9.111469133
	5.662358393
	-

	 
	 
	 
	P > | t |
	0.00421601
	4.29267E-09
	9.16432E-06
	-

	Macau SAR
	0.986921867
	0.04943
	Parameter
	0.34531028
	0.25539101
	1.23657491
	0

	 
	 
	 
	Std. Error
	0.199996755
	0.025997911
	0.039828455
	0

	 
	 
	 
	t
	1.726579413
	9.823520548
	31.04752382
	-

	 
	 
	 
	P > | t |
	0.097652839
	1.06856E-09
	2.79606E-20
	-

	Macedonia FYR
	0.858157842
	0.0281067
	Parameter
	-7.98767741
	0.17655812
	2.22585494
	-0.00446086

	 
	 
	 
	Std. Error
	2.661530027
	0.044263968
	0.408467355
	0.005272759

	 
	 
	 
	t
	-3.001159984
	3.988754903
	5.449284765
	-0.846019818

	 
	 
	 
	P > | t |
	0.011042865
	0.001797718
	0.000147834
	0.414094098

	Madagascar
	0.959167058
	0.0291458
	Parameter
	3.85997979
	0.13305362
	0.39495236
	-0.0011334

	 
	 
	 
	Std. Error
	0.228176827
	0.018361005
	0.031899626
	0.002618681

	 
	 
	 
	t
	16.91661608
	7.24653216
	12.38109686
	-0.432813801

	 
	 
	 
	P > | t |
	4.26995E-14
	2.92836E-07
	2.17587E-11
	0.669363508

	Malaysia
	0.995160883
	0.0357994
	Parameter
	-4.95469025
	0.19227672
	1.56721985
	0.00066532

	 
	 
	 
	Std. Error
	0.274824655
	0.02713886
	0.050401751
	0.00581246

	 
	 
	 
	t
	-18.02855078
	7.084922239
	31.09455163
	0.114464241

	 
	 
	 
	P > | t |
	1.15194E-14
	4.16955E-07
	1.12301E-19
	0.909908039

	Mali
	0.990316306
	0.0340995
	Parameter
	-6.31553741
	0.08987519
	1.64381951
	0

	 
	 
	 
	Std. Error
	0.560304991
	0.040425097
	0.09514341
	0

	 
	 
	 
	t
	-11.27160656
	2.223252388
	17.27728193
	-

	 
	 
	 
	P > | t |
	7.63096E-11
	0.036306122
	1.14384E-14
	-

	Malta
	0.968947602
	0.0616142
	Parameter
	-4.8509486
	0.40843968
	2.05411332
	0

	 
	 
	 
	Std. Error
	0.561532903
	0.064697887
	0.162297929
	0

	 
	 
	 
	t
	-8.638761105
	6.31302963
	12.65643582
	-

	 
	 
	 
	P > | t |
	1.12005E-08
	1.92645E-06
	7.57975E-12
	-

	Mauritius
	0.991641048
	0.0398146
	Parameter
	-11.3804299
	0.36901479
	2.74342984
	-0.00340838

	 
	 
	 
	Std. Error
	0.874669639
	0.03264571
	0.170046316
	0.004952195

	 
	 
	 
	t
	-13.01111804
	11.30362288
	16.1334271
	-0.688256108

	 
	 
	 
	P > | t |
	8.28051E-12
	1.24206E-10
	1.12445E-13
	0.498485247

	Mexico
	0.96353469
	0.0400703
	Parameter
	2.30694549
	0.37403367
	0.61773043
	-0.00284983

	 
	 
	 
	Std. Error
	0.533981741
	0.064676455
	0.052214633
	0.003003177

	 
	 
	 
	t
	4.320270355
	5.78315043
	11.83059993
	-0.948938644

	 
	 
	 
	P > | t |
	0.000275937
	8.10034E-06
	5.22115E-11
	0.352960311

	Mongolia
	0.882022109
	0.0668422
	Parameter
	0.50690427
	0.291914
	0.66842857
	0.00699749

	 
	 
	 
	Std. Error
	0.489351459
	0.047291895
	0.066832205
	0.007658984

	 
	 
	 
	t
	1.03586953
	6.172601008
	10.00159395
	0.913631263

	 
	 
	 
	P > | t |
	0.311515655
	3.2643E-06
	1.20367E-09
	0.370815413

	Morocco
	0.985793671
	0.0314486
	Parameter
	-0.00176681
	0.25066293
	0.89437711
	0.00312564

	 
	 
	 
	Std. Error
	0.321834976
	0.063450817
	0.0657006
	0.003633743

	 
	 
	 
	t
	-0.005489799
	3.950507565
	13.61292152
	0.860171082

	 
	 
	 
	P > | t |
	0.995669274
	0.00068044
	3.40267E-12
	0.398971837


Annex 4. (Continuation)

	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Mozambique
	0.89417779
	0.1273032
	Parameter
	-5.98599158
	0.14355389
	1.4640652
	-0.01145173

	 
	 
	 
	Std. Error
	2.166682234
	0.045748521
	0.267349131
	0.016867015

	 
	 
	 
	t
	-2.762745493
	3.137891366
	5.476229495
	-0.678942424

	 
	 
	 
	P > | t |
	0.01135474
	0.004781539
	1.6766E-05
	0.50425492

	Myanmar
	0.948489339
	0.1005917
	Parameter
	-10.4818037
	0.58934054
	1.52376297
	-0.01311373

	 
	 
	 
	Std. Error
	1.314873934
	0.066522135
	0.151028034
	0.011561584

	 
	 
	 
	t
	-7.971717632
	8.859314893
	10.08927232
	-1.134250637

	 
	 
	 
	P > | t |
	6.26042E-08
	1.04214E-08
	1.02666E-09
	0.268897823

	Namibia
	0.963225736
	0.0572845
	Parameter
	2.22923067
	0.10908052
	0.80794083
	-0.06652306

	 
	 
	 
	Std. Error
	0.246812835
	0.036666079
	0.059949014
	0.122026925

	 
	 
	 
	t
	9.032069477
	2.974971061
	13.47713293
	-0.545150706

	 
	 
	 
	P > | t |
	7.44004E-09
	0.006987979
	4.14736E-12
	0.591134378

	Nepal
	0.989346177
	0.0385287
	Parameter
	-3.92375638
	0.30154702
	1.13135843
	-0.00219788

	 
	 
	 
	Std. Error
	1.447250437
	0.082704378
	0.22189432
	0.003938119

	 
	 
	 
	t
	-2.711179957
	3.646082915
	5.098636259
	-0.558105185

	 
	 
	 
	P > | t |
	0.012754341
	0.001424053
	4.1504E-05
	0.582408324

	Netherlands
	0.996108831
	0.0137667
	Parameter
	-2.6939622
	0.13660425
	1.55389891
	-0.00056533

	 
	 
	 
	Std. Error
	0.269573181
	0.035607603
	0.066774151
	0.001199174

	 
	 
	 
	t
	-9.993435535
	3.836378839
	23.27096461
	-0.471430213

	 
	 
	 
	P > | t |
	1.22167E-09
	0.000898151
	5.49802E-17
	0.641975174

	New Caledonia
	0.96502855
	0.0590317
	Parameter
	2.94176786
	0.46751551
	0.44976928
	-0.00731909

	 
	 
	 
	Std. Error
	0.292923615
	0.059020184
	0.131893959
	0.017555523

	 
	 
	 
	t
	10.04278149
	7.921281859
	3.410082478
	-0.416911161

	 
	 
	 
	P > | t |
	1.11688E-09
	6.95366E-08
	0.002510164
	0.680783367

	New Zealand
	0.995470876
	0.0133949
	Parameter
	-1.99951177
	0.10407092
	1.57064765
	-0.00074794

	 
	 
	 
	Std. Error
	0.206814935
	0.020763242
	0.043507639
	0.001337962

	 
	 
	 
	t
	-9.668120776
	5.012267122
	36.10050261
	-0.559012637

	 
	 
	 
	P > | t |
	2.22284E-09
	5.11425E-05
	4.47211E-21
	0.581799487

	Niger
	0.903645527
	0.0566463
	Parameter
	2.51726021
	0.16471642
	0.47233814
	-0.01945448

	 
	 
	 
	Std. Error
	0.353606414
	0.026505091
	0.044439558
	0.032740494

	 
	 
	 
	t
	7.118819427
	6.214520272
	10.62877658
	-0.594202318

	 
	 
	 
	P > | t |
	3.87058E-07
	2.96312E-06
	3.93531E-10
	0.558438341

	Nigeria
	0.977494029
	0.0417962
	Parameter
	-1.53934139
	0.12475433
	1.08576259
	0.00105048

	 
	 
	 
	Std. Error
	0.429354596
	0.020453183
	0.046039802
	0.00729033

	 
	 
	 
	t
	-3.585244943
	6.099507095
	23.58312895
	0.144092421

	 
	 
	 
	P > | t |
	0.00164907
	3.86642E-06
	4.14567E-17
	0.886739289

	Oman
	0.980163564
	0.0607648
	Parameter
	1.69793012
	0.18759895
	0.99173284
	0.01621237

	 
	 
	 
	Std. Error
	0.273263272
	0.050852152
	0.052296529
	0.01605685

	 
	 
	 
	t
	6.213532133
	3.689105378
	18.96364543
	1.009685645

	 
	 
	 
	P > | t |
	2.96988E-06
	0.001283453
	4.03922E-15
	0.323622702

	Pakistan
	0.995346618
	0.0253372
	Parameter
	-3.31199591
	0.43074227
	0.97194438
	-0.00372065

	 
	 
	 
	Std. Error
	0.301482726
	0.049735514
	0.064725117
	0.002098273

	 
	 
	 
	t
	-10.98569046
	8.660657874
	15.01649472
	-1.773197267

	 
	 
	 
	P > | t |
	2.12515E-10
	1.54275E-08
	4.80482E-13
	0.090042366


Annex 4. (Continuation)

	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Palestinian Territory
	0.982527
	0.0484566
	Parameter
	0.92909967
	0.30336923
	0.79933134
	0

	 
	 
	 
	Std. Error
	0.194214344
	0.043960578
	0.05140495
	0

	 
	 
	 
	t
	4.783887985
	6.900938137
	15.5496957
	-

	 
	 
	 
	P > | t |
	7.9786E-05
	4.90758E-07
	1.07373E-13
	-

	Panama
	0.979188881
	0.0435311
	Parameter
	1.6621362
	0.10160978
	0.96262105
	0.00051099

	 
	 
	 
	Std. Error
	0.243357731
	0.02138304
	0.045378663
	0.009094816

	 
	 
	 
	t
	6.830011887
	4.751886282
	21.21307664
	0.056185244

	 
	 
	 
	P > | t |
	7.33126E-07
	9.62352E-05
	3.87812E-16
	0.955701396

	Paraguay
	0.978747042
	0.0299646
	Parameter
	1.81141903
	0.38167373
	0.5515881
	0.01010969

	 
	 
	 
	Std. Error
	0.293711983
	0.050609459
	0.029012371
	0.008116124

	 
	 
	 
	t
	6.167331037
	7.54154935
	19.01216902
	1.245630837

	 
	 
	 
	P > | t |
	3.30432E-06
	1.55011E-07
	3.83025E-15
	0.226003414

	Peru
	0.880303454
	0.0644535
	Parameter
	3.32515231
	0.46028315
	0.35100728
	-0.00108979

	 
	 
	 
	Std. Error
	0.668774404
	0.06788886
	0.055772461
	0.006148126

	 
	 
	 
	t
	4.972008927
	6.779951108
	6.293559057
	-0.177255001

	 
	 
	 
	P > | t |
	5.638E-05
	8.19862E-07
	2.47016E-06
	0.860929914

	Philippines
	0.965047371
	0.0439026
	Parameter
	0.85059681
	0.18967822
	0.82959725
	-0.00897767

	 
	 
	 
	Std. Error
	0.4825773
	0.041098548
	0.045566738
	0.005422246

	 
	 
	 
	t
	1.762612567
	4.61520476
	18.20620207
	-1.655710957

	 
	 
	 
	P > | t |
	0.091854679
	0.000134273
	9.40555E-15
	0.111976629

	Puerto Rico
	0.990702255
	0.0315412
	Parameter
	-3.39393025
	0.14546365
	1.81424861
	0.00379622

	 
	 
	 
	Std. Error
	0.597216352
	0.035580529
	0.123378427
	0.004450028

	 
	 
	 
	t
	-5.682915817
	4.088293636
	14.70474746
	0.853077092

	 
	 
	 
	P > | t |
	1.02621E-05
	0.00048629
	7.32333E-13
	0.40280916

	Qatar
	0.896835296
	0.1256238
	Parameter
	4.32149067
	0.40097334
	0.34538096
	0

	 
	 
	 
	Std. Error
	0.37639896
	0.066120283
	0.10777975
	0

	 
	 
	 
	t
	11.48114403
	6.064301583
	3.204506963
	-

	 
	 
	 
	P > | t |
	5.31206E-11
	3.47831E-06
	0.003936051
	-

	Rwanda
	0.930803481
	0.0578156
	Parameter
	1.98444619
	0.42618348
	0.37545114
	0

	 
	 
	 
	Std. Error
	0.53644084
	0.040583275
	0.080594365
	0

	 
	 
	 
	t
	3.699282454
	10.50145611
	4.658528442
	-

	 
	 
	 
	P > | t |
	0.001183385
	3.01291E-10
	0.00010902
	-

	Saudi Arabia
	0.751620371
	0.093448
	Parameter
	5.3854063
	0.34716886
	0.35041638
	-0.01569373

	 
	 
	 
	Std. Error
	1.058816275
	0.09605835
	0.056836195
	0.015838772

	 
	 
	 
	t
	5.08625191
	3.61414551
	6.165373731
	-0.990842484

	 
	 
	 
	P > | t |
	4.27642E-05
	0.001538127
	3.31931E-06
	0.332535969

	Senegal
	0.977019885
	0.0395665
	Parameter
	3.49140716
	0.30492486
	0.34790866
	0.01156612

	 
	 
	 
	Std. Error
	0.862769545
	0.051979957
	0.143429912
	0.011378201

	 
	 
	 
	t
	4.046743628
	5.866200733
	2.425635347
	1.016515801

	 
	 
	 
	P > | t |
	0.000538173
	6.66385E-06
	0.023936694
	0.320433335

	Singapore
	0.994613287
	0.0401658
	Parameter
	-6.8776547
	0.14187062
	2.21164326
	0

	 
	 
	 
	Std. Error
	0.272399211
	0.043893191
	0.067833675
	0

	 
	 
	 
	t
	-25.24843837
	3.232178385
	32.6039135
	-

	 
	 
	 
	P > | t |
	2.85026E-18
	0.003683878
	9.29796E-21
	-


Annex 4. (Continuation)

	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Solomon Is
	0.779465077
	0.0971437
	Parameter
	1.41594013
	0.49500819
	0.4609471
	-0.02763753

	 
	 
	 
	Std. Error
	0.607058107
	0.158919573
	0.080198354
	0.028606676

	 
	 
	 
	t
	2.332462276
	3.114834598
	5.747587978
	-0.966121606

	 
	 
	 
	P > | t |
	0.029226235
	0.005046915
	8.80848E-06
	0.344484509

	South Africa
	0.951827994
	0.033923
	Parameter
	1.59335005
	0.29032624
	0.74075161
	0.00333061

	 
	 
	 
	Std. Error
	0.570461643
	0.03938005
	0.03624999
	0.002876914

	 
	 
	 
	t
	2.793088838
	7.372419376
	20.43453246
	1.157701592

	 
	 
	 
	P > | t |
	0.010600561
	2.22907E-07
	8.49837E-16
	0.25940059

	Sri Lanka
	0.977756618
	0.0538849
	Parameter
	-10.0986046
	0.49099567
	1.75651111
	0.0026237

	 
	 
	 
	Std. Error
	1.4653218
	0.066134586
	0.21459911
	0.005097303

	 
	 
	 
	t
	-6.891731621
	7.424189029
	8.18508103
	0.514723277

	 
	 
	 
	P > | t |
	6.38998E-07
	1.99369E-07
	4.02983E-08
	0.611879186

	St Lucia
	0.958295092
	0.0702933
	Parameter
	0.31781982
	0.30232222
	1.11088301
	-0.00404982

	 
	 
	 
	Std. Error
	0.307500563
	0.071869533
	0.127391967
	0.008639892

	 
	 
	 
	t
	1.033558512
	4.206542129
	8.720196732
	-0.468734819

	 
	 
	 
	P > | t |
	0.312571224
	0.00036433
	1.37088E-08
	0.643870628

	Sudan
	0.925183609
	0.1011565
	Parameter
	-8.49413422
	0.1522966
	1.82240246
	0.02092469

	 
	 
	 
	Std. Error
	1.66477098
	0.036598691
	0.201445614
	0.018678541

	 
	 
	 
	t
	-5.102283935
	4.161258104
	9.046622678
	1.120252905

	 
	 
	 
	P > | t |
	4.114E-05
	0.000406942
	7.23306E-09
	0.274687022

	Suriname
	0.692590555
	0.0627475
	Parameter
	4.53697944
	0.08511642
	0.33165117
	0

	 
	 
	 
	Std. Error
	0.60989817
	0.024113146
	0.141293668
	0

	 
	 
	 
	t
	7.438913016
	3.529876342
	2.347247194
	-

	 
	 
	 
	P > | t |
	1.45912E-07
	0.001792544
	0.027889495
	-

	Syrian Arab Rep
	0.957225593
	0.0644206
	Parameter
	2.43469695
	0.24281112
	0.62670831
	0

	 
	 
	 
	Std. Error
	0.329485826
	0.057138911
	0.051413098
	0

	 
	 
	 
	t
	7.389382971
	4.24948812
	12.1896625
	-

	 
	 
	 
	P > | t |
	1.62893E-07
	0.00030235
	1.61522E-11
	-

	Thailand
	0.955074642
	0.106834
	Parameter
	-19.3107103
	0.30471943
	2.66765723
	-0.00451816

	 
	 
	 
	Std. Error
	2.730516056
	0.077161639
	0.323388065
	0.009006598

	 
	 
	 
	t
	-7.07218338
	3.94910521
	8.249089928
	-0.501650349

	 
	 
	 
	P > | t |
	4.28795E-07
	0.000682768
	3.53514E-08
	0.620896776

	Togo
	0.89061283
	0.0483803
	Parameter
	2.7498271
	0.08673317
	0.51787028
	0

	 
	 
	 
	Std. Error
	0.330245836
	0.024745911
	0.037977219
	0

	 
	 
	 
	t
	8.326606418
	3.50494967
	13.63634012
	-

	 
	 
	 
	P > | t |
	2.14421E-08
	0.001904937
	1.65555E-12
	-

	Tonga
	0.76415827
	0.1006739
	Parameter
	-3.49271698
	0.55356577
	1.84684579
	0.00103225

	 
	 
	 
	Std. Error
	1.020358718
	0.15112282
	0.297287662
	0.019405683

	 
	 
	 
	t
	-3.423028507
	3.663019083
	6.212319014
	0.053193307

	 
	 
	 
	P > | t |
	0.002433727
	0.001366981
	2.9782E-06
	0.958057964

	Trinidad and Tobago
	0.805851075
	0.118094
	Parameter
	-0.34062006
	0.34389371
	1.06967681
	-0.05644129

	 
	 
	 
	Std. Error
	1.174515182
	0.068779031
	0.208815277
	0.032109354

	 
	 
	 
	t
	-0.290009078
	4.999979037
	5.122598431
	-1.757783342

	 
	 
	 
	P > | t |
	0.774525156
	5.26868E-05
	3.91712E-05
	0.092691893
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	Country
	Adj-R2
	RMSE
	Statistic
	Intercept
	K
	L
	EL

	Tunisia
	0.998361821
	0.0138554
	Parameter
	-1.53336731
	0.15225811
	1.2461055
	-0.00320281

	 
	 
	 
	Std. Error
	0.105293279
	0.024787071
	0.032342439
	0.002079488

	 
	 
	 
	t
	-14.56282227
	6.142642199
	38.52849544
	-1.540189538

	 
	 
	 
	P > | t |
	8.89399E-13
	3.49857E-06
	1.09115E-21
	0.137775369

	Turkey
	0.984379984
	0.0413576
	Parameter
	-8.24790992
	0.29242341
	1.70998553
	0.0015005

	 
	 
	 
	Std. Error
	1.325721366
	0.051826056
	0.179821096
	0.003121091

	 
	 
	 
	t
	-6.22145055
	5.642401339
	9.509371072
	0.480760046

	 
	 
	 
	P > | t |
	2.91613E-06
	1.1295E-05
	2.99089E-09
	0.635433555

	United Arab Emir
	0.938649671
	0.0886685
	Parameter
	3.06955961
	0.56979927
	0.33264229
	0

	 
	 
	 
	Std. Error
	0.591470596
	0.097742511
	0.06683472
	0

	 
	 
	 
	t
	5.189707868
	5.829595153
	4.977088111
	-

	 
	 
	 
	P > | t |
	2.91739E-05
	6.11207E-06
	4.93699E-05
	-

	United States
	0.998199106
	0.0108537
	Parameter
	-11.3119466
	0.1715477
	2.09124316
	0.00036887

	 
	 
	 
	Std. Error
	0.463075428
	0.026556859
	0.067234067
	0.001111528

	 
	 
	 
	t
	-24.42787046
	6.459638142
	31.10392195
	0.331861321

	 
	 
	 
	P > | t |
	1.96426E-17
	1.68944E-06
	1.11575E-19
	0.743134831

	Uruguay
	0.963655667
	0.036564
	Parameter
	-0.42902847
	0.2785095
	1.09735842
	0.00038932

	 
	 
	 
	Std. Error
	0.466112389
	0.028178153
	0.066429289
	0.005645356

	 
	 
	 
	t
	-0.920439958
	9.883880468
	16.5191956
	0.068962942

	 
	 
	 
	P > | t |
	0.367326281
	1.49237E-09
	6.94501E-14
	0.945642105

	Uzbekistan
	0.807890488
	0.067907
	Parameter
	0.41365375
	0.1995317
	0.82099657
	-0.00385157

	 
	 
	 
	Std. Error
	1.348093625
	0.058493647
	0.145717416
	0.016465572

	 
	 
	 
	t
	0.30684349
	3.411168703
	5.634169118
	-0.233916464

	 
	 
	 
	P > | t |
	0.764221801
	0.005162089
	0.000110005
	0.818992919

	Venezuela
	0.883605903
	0.0493973
	Parameter
	6.30279856
	0.15628108
	0.40659002
	0.0010765

	 
	 
	 
	Std. Error
	0.478421994
	0.033803827
	0.03635575
	0.00549181

	 
	 
	 
	t
	13.17414048
	4.623177042
	11.18365079
	0.196019093

	 
	 
	 
	P > | t |
	6.48728E-12
	0.000131687
	1.51915E-10
	0.846394541

	Viet Nam
	0.997047529
	0.0288752
	Parameter
	-8.45073589
	0.26005765
	1.5543652
	-0.00941437

	 
	 
	 
	Std. Error
	1.303569037
	0.032369727
	0.149229388
	0.003978009

	 
	 
	 
	t
	-6.482768194
	8.033977287
	10.41594564
	-2.366604569

	 
	 
	 
	P > | t |
	1.6028E-06
	5.50179E-08
	5.72159E-10
	0.027174042

	Zambia
	0.817264155
	0.048149
	Parameter
	4.77353835
	0.12669432
	0.3022727
	-0.02150026

	 
	 
	 
	Std. Error
	0.365090696
	0.028578662
	0.049328646
	0.016789781

	 
	 
	 
	t
	13.07493835
	4.433178966
	6.127731439
	-1.280556218

	 
	 
	 
	P > | t |
	7.52383E-12
	0.000209407
	3.6215E-06
	0.213686332

	Zimbabwe
	0.941202845
	0.0450976
	Parameter
	2.00431913
	0.16739663
	0.64432308
	-0.00329815

	 
	 
	 
	Std. Error
	0.369283151
	0.017250748
	0.039808958
	0.005413893

	 
	 
	 
	t
	5.427594322
	9.703731937
	16.18537917
	-0.609201086

	 
	 
	 
	P > | t |
	2.59302E-05
	5.23341E-09
	5.87224E-13
	0.549249568


� Baritto, F. 2008. Disasters, Vulnerability and Resilience: A methodological framework from an economic perspective. ICTSD – UN-ISDR. Geneva, Switzerland.


� Due to space limitations we will refer in this part to the Top-12 countries. Nonetheless, detailed data from the rest of countries can be shown in Tables 2 to 4.


� A recent working paper on this new Brigluglio’s proposal can be found at the Internet, but the exact publication date is not indicated. 
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