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Introduction 
 
This Annex presents the methodology and results of a large scale data collection 
process on disaster impact and damage, and the subsequent series of modelling 
exercises that went from the analysis of the disaster loss data in its original form to 
the final systematic evaluation of the economic impact of disasters. In order, these 
exercises are: 
 

 The economic valuation of infrastructure related indicators of damage using 
the same costing methodology as the Global Risk Update also presented in 
GAR 2013. 

 

 The economic valuation of Agriculture and Livestock losses which was added 
to the infrastructure valuation in order to get more accurate direct loss 
assessments. 

 

 A calibration/validation exercise against direct losses reported by the UN-
ECLAC and World Bank post-disaster Damage and Loss Assessments 
(DALA's), as well against losses reported in the international disaster 
database EMDAT. 

 

 A comparison followed by a merge of the resulting national database 
economic valuations and the economic losses reported in international 
datasets that would portray a more realistic picture of real losses in  56 
countries and Indian states. 
 

 An Extensive/Intensive risk analysis following the same methodological 
outline, concepts and parameters of similar exercises conducted for GAR 
2009 and GAR 2011, now taking into account the larger dataset and the 
economic loss valuation of disasters. 

 

Disaster Loss Data Universe of GAR 2013 
 
As result of the joint effort of many government and international institutions, a 
growing number of national disaster loss databases have been built over the past 
years, starting with the pioneer work of Latin American countries which has been 
more recently followed by Asian and later African countries.  
 
While most of these national databases were built in developing countries, a few 
high income countries have also made efforts to assemble these types of datasets, 
most notably the USA, Canada and Australia. Within the group of developing 
countries, the majority of these databases have been implemented using a common 
methodology and definition which allows for comparability and cross-border 
studies.   
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The analysis conducted for the GAR 2013 takes advantage of these homogeneous 
databases to provide valuable insights about the occurrence and impact of disasters 
of all scales in 56 countries and two Indian states, taking as its data universe 38 
datasets containing originally almost half a million records. The original dataset was 
filtered to leave only records related to physical hazards (weather related and 
geological) and those compliant with several quality requirements, leaving a total of 
272,000 records for analysis. 
 
Table 1 shows the composition of the data universe by region, country or state and 
the main institutions involved in the hosting, inception and data collection for each 
dataset.  For GAR 2013 a large number of institutions and individuals have 
collaborated in the update and quality control of the data (see Acknowledgements 
page of GAR 2013). 
 
ASIAN DATABASES   

Country/Region Period Institution 

East Timor 1992 - 2013 Minister of Social and Solidarity, East Timor, supported by UNISDR, 
UNDP 

India – Orissa 1970 - 2012 Orissa State Disaster Management Authority OSDMA, supported 
by UNISDR, UNDP India 

India - Tamil Nadu 1968 - 2011 State Commissioner of Tamil-Nadu, supported by UNISDR, UNDP 
India 

Indonesia  1815 - 2012 Indonesian National Board for Disaster Management (BNPB), 
supported by UNDP Indonesia 

Islamic Republic of Iran 1895 - 2011 Ministry of Interior Iran - supported by UNISDR, UNDP Iran 

Jordan, Hashemite 
Kingdom of 

1981 - 2012 Jordan Civil Defense, UNISDR 

Laos 1990 - 2012 NDMO Laos- ADPC 

Lebanon 1980 - 2011 Office of the Prime Minister - UNDP/UNISDR 

Nepal 1971 - 2011 National Society for Earthquake Technology NSET, supported by 
UNISDR, UNDP Nepal 

Pacific Islands Regional 
Database 

1567 - 2011 Secretariat of the Pacific Community SPC / SOPAC 

Sri Lanka 1965 - 2012 Ministry of Disaster Management, DMC Sri Lanka - supported by 
UNDP Sri Lanka 

Syrian Arab Republic 1980 - 2009 Ministry of Local Administration, supported by UNISDR, UNDP 
Syria 

Viet Nam 1989 - 2010 MARD - FSCC, supported by UNDP, UNISDR 

Yemen, Republic of 1971 - 2011 Ministry of Environment, Yemen, supported by UNISDR, UNDP 
Yemen 

   

AFRICAN DATABASES   

Country/Region Period Institution 

Djibouti 1944 - 2012 Centre d'Études et de Recherches de Djibouti (CERD) 

Ethiopia 1901 - 2010 Ministry of Agriculture, Ethiopia, supported by WFP,UNISDR 

Kenya 1997 - 2012 National Disaster Operations Centre - supported by UNISDR 

Mali 1994 - 2012 Protection Civile - Mali, supported by UNISDR 

Moçambique  1979 - 2012 National Disaster Management Institute (INGC) - supported by 
UNDP Moçambique, UNISDR 

Uganda 1933 - 2012 Office of Prime Minister - Uganda, supported by UNISDR 
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LATIN AMERICAN DATABASES 

Country/Region Period Institution 

Argentina 1970 - 2009 Centro de Estudios Sociales y Ambientales (CENTRO)  

Bolivia 1970 - 2011 Viceministerio de Defensa Civil y Cooperación al Desarrollo Integral  

Chile 1970 - 2011 Universidad de Chile  

Colombia 1914 - 2012 Dirección de Gestión de Riesgos (DGR) - Corporación OSSO 

Costa Rica 1968 - 2012 Comisión Nacional de Prevención de Riesgo y Atención de 
Emergencias (CNE) 

Ecuador 1970 - 2011 Secretaría Nacional de Gestión de Riesgo (SNGR) 

El Salvador 1900 - 2012 Servicio Nacional de Estudios Territoriales (SNET) 

Guatemala 1988 - 2011 LA RED, FLACSO (G. Gellert) 

Guyana 1972 - 2012 Civil Defense, UNDP 

Honduras 1915 - 2011 COPECO – LA RED 

Jamaica 1973 - 2012 University of West Indies – MONA,   UNDP 

Mexico 1970 - 2011 CIESAS – UNAM  

Nicaragua 1992 - 2011 LA RED 

Panama 1929 - 2012 Sistema Nacional de Protección Civil (SINAPROC) 

Peru 1970 - 2011 Centro de Estudios y Prevención de Desastres (PREDES) 

Uruguay 1959 - 2011 Sistema nacional de Emergencias, SINAE 

Venezuela 201 - 2012 Centro Nacional de Prevención y Atención de Desastres 
(CENAPRAD) 

 
Table 1. The 38 GAR Universe datasets, period covered and Institutions involved  
 

Table 2 shows the composition of the datasets in terms of countries covered (the 
Pacific Regional Dataset cover 22 countries), and summaries of the main indicators 
collected in the databases. 
 

 
Figure 1. Total number or records per year in 56  national datasets (1970 – 2011)
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Country  Records  Fatalities  Injured  Houses Destroyed  Houses Damaged  Affected  Education 
centers 

 Hospitals  Damages in 
crops  
(Ha.) 

Livestock 
Losses 

 Road 
Damage 

(Mts) 

Tamil Nadu 27697 11835 9693 563385 1990599 11507054 62 14 6661568 14108 51371580 

American Samoa 4 186    23205      

Argentina 16211 3377 22470 53973 141381 23271305 3876 160 90077131 6937173 12093165 

Bolivia 3402 1289 1165 7491 11677 1797079 85 7 4657281 625925 342528 

Chile 10618 3812 6804 623410 1567591 7976372 290 105 2674561 2624817 3879299 

Colombia 29328 36729 27204 196721 1379762 25486148 2738 353 3694063 2580874 4904369 

Cook Islands 31 58 115 808 784 23477      

Costa Rica 13209 569 70 8841 63778 37742 310 38 213083 6360 561415 

Djibouti 366 946 360   5234   258 15655  

Ecuador 6178 3227 2870 12909 64062 2832013 2493 22 3099167 282104 4079845 

El Salvador 5383 4711 17989 204880 227909 1108407 186 30 102339 5153 57558 

Ethiopia 5346 7927 938 29290 377 93426300 8 1 899280 2919062  

Fiji 132 686 204 12428 32481 2502006 3     

French Polynesia 10 56    11161      

Guam 9 15   5000 28179      

Guatemala 5080 2300 3115 32809 169127 4803379 1092 74 580621 975 1149104 

Guyana 767 95 1539 773 113201 539818 31 4 113068 320111 733 

Honduras 6479 12117 274439 51623 124788 2666213 399 58 2016471 31851 510159 

I.R. Iran 4980 127089 72113 139679 517573 2684169 105 2 2497854 1144601 2452048 

Indonesia 11396 192929 327646 1078124 1111843 17739944 29513 4191 3305522  104956 

Jamaica 842 670 475 9952 160516 3381702 1037 217 64559 570311 714 

Jordan 567 135 2172 81 528 332021   840  61001 

Kenya 1090 428 238 19309 7280 7582092   63797 49462 20000 

Kiribati 5 3    84785      

Laos 3485 216 46936 26144 108715 4530545 455 51 3293385 25356 39541 

Lebanon 2449 142 702 178 1342 561734 11 3 17090 5547 2001 

Mali 1138 229 357 32644 3908 6921287 72  18393 8875  

Marshall Islands 16 1 1 100 24 39900      

Mexico 29262 32245 4344704 444267 3325741 123077751 27782 593 49399397 7979373 107484799 



 7 

Micronesia, Fed. States. 24 128 143 1067 11702 174626      

Mozambique 3296 103585 1377 579881 173096 29853702 23 8 604243 79407 1280961 

Nauru 1           

Nepal 15731 13202 13645 227898 194890 5765537 3274 31 965896 676979 684049 

New Caledonia 17 12    36128      

Nicaragua 649 475 175 6128 32095 782752 31 11 601465 333 2256807 

Niue 6 1  13  2900      

Orissa 9841 35586 13370 1790434 3408695 108066764 7342 89 21791430 3977269 36782 

Palau 6     12000      

Panama 3437 409 1588 15075 89219 440612 34 5 2661318 3168 1838 

Papua New Guinea 210 9123 1357 14989 34412 5903310      

Peru 15671 40310 66690 225527 368310 2276029 3039 293 2172493 673756 3637277 

Samoa 24 339 350 418 4467 450895      

Solomon Islands 73 868 77 8664 9785 820882      

Sri Lanka 21788 33781 21973 145307 402437 30006886 6 1    

Syria 7326 679 1312 468 1311 809681 67 11 634469 25676  

Timor Leste 502 156 13 919 13176 44841 2  89   

Tokelau 4     3358      

Tonga 53 40 7 998 685 693845      

Tuvalu 15 30 1 30  23352      

Uganda 1911 2624 1274 28576 5793 9205457 486 7 53104 111 336397 

Uruguay 466 96 37 2000 31195 87487   17781   

Vanuatu 111 453 218 29520 23064 946941 44     

Venezuela 5105 2973 403 50731 145750 2887707 176 122 1522947 693710 564164 

Vietnam 1469 9941 101650 680784 647859 8243226      

Wallis and Futuna 6 6    10520      

Yemen 1751 3685 2135777 22152 37035 27054  10 15956 356 2752 

TOTAL 274973 702524 7525756 7381398 16764963 552557514 85072 6511 204490915 32278458 197915840 

Table 2.  GAR 2013 Universe by country, showing summary of indicators collected.
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Data and Method 
 
The analysis presented here uses data culled from the set of databases described in 
the previous section and additional data about population and economic indicators 
mostly produced by the World Bank.  Some additional data was required to 
complete the economic valuation of disasters, such as building costs, road 
rehabilitation and construction costs and costs associated with agricultural crops 
and livestock, obtained again from the World Bank and from other information 
sources. 
 
Data from medium and large scale disaster economic losses was also obtained from 
the UN-ECLAC and World Bank post-disaster damage and loss assessments and the 
above mentioned EMDAT database. 
 
In this document the following two concepts will be used to describe and give an 
idea of the scope and detail of data sources (UNDP/BCPR, 2004): 
 
Resolution of data:  is the type and size of the spatial unit to which collected data is 
associated.  Disaster data and other information such as demographic statistics are 
usually attached to administrative boundaries like country, province or municipality. 
Environmental information is often associated with units such as watersheds, and 
risk assessments also make use of rectangular grids.  
 
Level of Observation:  is the geographical extent covered by a specific data source. 
This Annex refers mainly to publicly available data sources observing at global and 
national levels. 
 
Damage and loss databases contain a set of indicators, such as mortality, people 
affected or number of houses or hectares of crops lost, describing the effects and 
impact of disasters upon society and environment. The Hyogo Framework of Action 
(UNISDR HFA, 2005) states that compilation of disaster risk and impact information 
for all scales of disasters is essential to inform sustainable development and disaster 
risk reduction.  
 
The ultimate outcome of HFA and DRR is to reduce losses caused by disasters, 
making imperative the collection of data about disaster losses. Thus, HFA advocates 
the ‘systematic recording, analysis, summarizing and dissemination of statistical 
information on disaster occurrence, impacts and losses, on a regular basis through 
international, regional, national and local mechanisms’. 
 
Damage and loss data collected can inform about risk patterns, uncover trends over 
time and feed into risk assessments. It also serves as an indicator mechanism to 
monitor the dynamic nature of risk, helping to identify emerging trends and 
measuring the effectiveness of DRR interventions. Nonetheless, one  critical 
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obstacle is that damage and loss data is missing or under-registered for many 
countries world-wide (Dilley et al, 2005). 
 
Compiling disaster loss databases, globally or in developing countries, is a 
challenging job, as is the task of maintaining those datasets up-to-date. As a 
consequence, users must be aware of its limitations and constraints.  
 
Global sources usually rely on a few, second generation information sources (such as 
UN-OCHA and WHO, or media sources), which in turn rely on nationally produced 
data. National level data sources vary, depending on data availability, ranging from 
official information to media sources to mixtures of these. In all cases, users must 
check with data producers to get a good idea of accuracy, coverage, possible biases 
and other limitations, especially when working on cross-boundary projects. 
 

Global Disaster  Loss Datasets 
 
There are several global disaster data sources. Probably the best known is EM-DAT 
(http://www.emdat.be), but there are many others with different levels of access, 
availability and coverage. Examples are SIGMA from Swiss Reinsurance and NatCat 
from Munich Re. Unfortunately, these two sources, coming from private companies, 
are not available to the public as only analysis reports are shared. These databases 
would be of tremendous help to numerous practitioners and many have requested 
that these databases, collected in many cases from public sources, be contributed to 
the public domain. 
 
EM-DAT states on its website that it “contains essential core data on the occurrence 
and effects of over 16,000 mass disasters in the world from 1900 to the present. The 
database is compiled from various sources, including UN agencies, non-
governmental organizations, insurance companies, research institutes and press 
agencies”. 
 
The EM-DAT database must be recognized as one of the most comprehensive and 
publicly accessible sources of disaster data with global coverage. The HotSpots 
study, the UN DRI and GAR reports, among others, relied heavily on this dataset.  
 
Nevertheless, EM-DAT has been questioned in many occasions (IASC TFDR WG3, 
2002) for being under registered. It is easy to see that the ‘core data’ stated in their 
presentation is limited to only three variables available to the public: mortality, 
number of affected and economic losses. The ‘affected’ variable is difficult to define 
and in general terms is unreliable and not usable for practical purposes. The 
economic losses are evaluated by different partners that produce disaster reports 
with different and possibly inconsistent methodologies. There are also summaries 
available with homeless and injured per country or disaster type, but detailed data 
are not offered (Peduzzi et al, 2009). 
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For the purposes of this study, the economic valuation of disaster loss data, EMDAT 
presents another major limitation in having economic valuations of losses in less 
than 30% of its records. As it will be seen this limitation does not apply to national 
disaster databases which collect physical impact indicators, and these can be 
consistently valuated.  
 
Users of EM-DAT must be aware of other limitations: the nature of the information 
contained, made at a global level of observation and with a national level of 
resolution, makes it hard to use for sub-national purposes. The already mentioned 
under-registration problem is aggravated when working within a country, as only 
medium- and large-scale disasters are entered in this database. The database 
creators and managers imposed minimum criteria for disasters to be entered: one of 
the following of ten or more fatalities, a hundred or more people affected, a 
declaration of a state of emergency, or a call for international assistance. That 
leaves out many small and medium disasters –and probably quite a few large ones- 
that once accumulated represent a significant portion of the losses (GAR 2009).  
 

National Disaster Loss Databases 
 
Efforts conducted by a number of governments and independent groups from the 
academic sector, the UN and NGOs have made important advances in the 
compilation of national disaster databases in Asia, Africa and especially the 
Americas. These databases enable the exploration of loss patterns at the sub-
national level, having a country level of observation and a subnational (usually 
hazards equivalent to municipality) resolution of data. 
 
Currently, there are as many as 65 national country databases currently identified, 
including countries from all continents and economic development statuses. 
Databases for the United States, Canada, Australia, and several other developed 
countries are available. UNISDR in partnership with governments, Ngo’s and 
academic institutions in Latin America and the partnership UNDP-UNISDR in Asia 
and Africa have successfully applied the ‘DesInventar’ methodology and software 
(http://www.desinventar.net and http://www.desinventar.org) to build more than 50 
national disaster databases. A number of other countries have also made 
independent efforts to build their own databases such as Philippines and 
Bangladesh. 
 
The owners of most of these national databases typically do not impose any 
threshold for disasters to be included, or else impose very lightweight ones which 
filter out only a few small and medium scale disasters. 
 
The fact that these databases are normally collected with a national level of 
observation and at sub-national resolution and without a limiting threshold results in 
much more detailed, disaggregated and less under-registered data sets.  
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The size of some of these databases indicates at first glance their 
comprehensiveness. The Sheldus database for the United States 
(http://webra.cas.sc.edu/hvri/products/sheldus.aspx) contains more than 600,000 
records of disasters of all scales. The EM-DAT database contains about 1,200 
records for the USA, where NOAA reports an average1,200 tornadoes per year 
(http://www.spc.noaa.gov/climo/online/monthly/newm.html), not to mention 
winter storms, floods and many other disasters that hit the United States.  
 
In Colombia, the DesInventar database contains over 30,000 records, while EM-DAT 
contains only 230. Sri Lanka’s DesInventar database contains over 10,000 records 
only on disasters involving natural hazards as opposed to 103 in EM-DAT. 
 
A study comparing these databases found some interesting results (IASC TFDR 
WG3, 2002). Despite the under-registration of disasters, the numbers of total 
mortality do not differ much between both types of datasets, because EM-DAT (and 
of course the country databases) do indeed contain records for the majority of 
large-scale disasters which concentrate most of the mortality. 
 
One of the conclusions reached in previous GAR reports was that, while mortality 
seems to be concentrated in large-scale disasters, a high proportion of the damage 
to economies and livelihoods is largely caused by a much higher number of small 
and medium disasters that, when added to the large ones, give a much more 
realistic view of the impact of disasters on society. 
 
Another important aspect of national databases is a higher and more usable number 
of quantitative indicators of impact collected. Most of these national disaster 
databases contain extremely comprehensive measures of damages to the housing, 
agriculture, industry, education, water, communications, health and other sectors, 
indicators that have been used in the modelling process described here to obtain a 
realistic valuation of disaster losses. 
 
 

World Bank and UN-ECLAC post-disaster damage and loss assessments 
 
The Post-disaster Damage and Loss Assessment (DaLA) Methodology for 
estimating the socio-economic effects of disasters  was initially developed by the 
UN Economic Commission for Latin America and the Caribbean (UN-ECLAC) in 
1972. It has since been improved through close cooperation of many other 
institutions (WHO, PAHO, World Bank, Inter American Development Bank, 
UNESCO, ILO, UNDP, etc) to capture the closest approximation of damage and 
losses due to disaster events.  
 
The UN-ECLAC  DaLA Methodology takes into account in its assessments the 
overall status of economy of the affected country. It uses the national accounts and 
statistics of the country government as baseline data to assess damage and loss.  It 
also factors in the impact of disasters on individual livelihoods and incomes to fully 
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define the needs for recovery and reconstruction. Similarly to national disaster loss 
databases DaLA assessments have a national level of observation and data produced 
at sub-national resolution, resulting in highly detailed and accurate data sets. 
 
 
A typical  DaLA includes the following: 
 

 Damage as the replacement value of totally or partially destroyed physical 
assets (which corresponds to what is called ‘direct losses in this Annex and in 
the GAR 2013); 

 Losses in the flows of the economy that arise from the temporary absence of 
the damaged assets, which are referred to in the GAR as indirect losses; and, 

 The resultant impact on post-disaster macroeconomic performance, with 
special reference to economic growth/GDP, the balance of payments and 
fiscal situation of the Government. 

 
Data on each of the DaLA’s conducted by the United Nations system (usually led by 
ECLAC teams directly) and by the World Bank, or as joint exercises is available on 
the corresponding websites of both institutions: 
 
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTURBANDEVELOPMEN
T/EXTDISMGMT/0,,contentMDK:20196047~menuPK:1415429~pagePK:210058~piP
K:210062~theSitePK:341015,00.html 
 
http://www.cepal.org/cgi-
bin/getProd.asp?xml=/publicaciones/xml/4/7684/P7684.xml&xsl=/dmaah/tpl-
i/p9f.xsl&base=/colombia/tpl/top-bottom.xslt 
 
As summary of these exercises, which were used as point of reference in this 
analysis, it can be mentioned that UN-ECLAC conducted and documented 87 
assessments carried out in 28 countries, mostly in the Americas (ECLAC, 2012). The 
World Bank, in turn, conducted 94 assessments as per documentation provided in 
their website and a database provided to UNISDR for the analysis on this annex. 
 
The total economic value of damages and losses in disasters assessed by UN-ECLAC 
assessments reached 213 billion USD, while the total losses of those disasters 
evaluated by the World Bank reached the amount of 70.3 billion USD.   
 
 

  

http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTURBANDEVELOPMENT/EXTDISMGMT/0,,contentMDK:20196047~menuPK:1415429~pagePK:210058~piPK:210062~theSitePK:341015,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTURBANDEVELOPMENT/EXTDISMGMT/0,,contentMDK:20196047~menuPK:1415429~pagePK:210058~piPK:210062~theSitePK:341015,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTURBANDEVELOPMENT/EXTDISMGMT/0,,contentMDK:20196047~menuPK:1415429~pagePK:210058~piPK:210062~theSitePK:341015,00.html
http://www.cepal.org/cgi-bin/getProd.asp?xml=/publicaciones/xml/4/7684/P7684.xml&xsl=/dmaah/tpl-i/p9f.xsl&base=/colombia/tpl/top-bottom.xslt
http://www.cepal.org/cgi-bin/getProd.asp?xml=/publicaciones/xml/4/7684/P7684.xml&xsl=/dmaah/tpl-i/p9f.xsl&base=/colombia/tpl/top-bottom.xslt
http://www.cepal.org/cgi-bin/getProd.asp?xml=/publicaciones/xml/4/7684/P7684.xml&xsl=/dmaah/tpl-i/p9f.xsl&base=/colombia/tpl/top-bottom.xslt
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Economic Valuation of National Disaster Loss Databases 
 
One of the worst limitations of disaster loss datasets available today is the lack of 
consistent economic loss assessments of disaster impact. With the notable 
exception of UN-ECLAC and World Bank post-disaster damage and loss 
assessments (DaLA’s), which  are conducted using a uniform, rigorous and 
consistent methodology, disaster loss datasets are built using economic 
assessments done by different parties and using different approaches in many cases 
inconsistent, fact that is aggravated by more than 75% of records with missing 
economic evaluations. 
 
This document presents an innovative methodology to assess the economic impact 
of disasters at all scales taking advantage of a common and homogeneous set of 
quantitative physical damage indicators collected in the 56 countries of the GAR 
Data Universe presented in the first section of this Annex. 
 
All these datasets contain the following physical impact indicators: 
 

- Human losses and affectation (fatalities, injured, missing, evacuated, 
relocated, affected, among others).  These indicators were not used in the 
economic valuation, despite suggestions of several methodologies for 
including some value of losses (i.e. indirect losses due to deceased, cost of 
medical attention and relief, etc.) 

- Houses Destroyed:  The number of homes submerged, levelled, buried, 
collapsed or damaged to the extent that they are no longer habitable. 

- Houses Damaged:  The number of homes with minor damage, not structural 
or architectural, which may continue being lived in, although they may 
require some repair or cleaning. 

- Crops and woods damaged:  The number of hectares of cultivated or 
pastoral land or woods destroyed or affected. 

- Livestock lost:  The number of animals lost (bovine, porcine, ovine). 
- Educational facilities damaged:  The number of nurseries, kindergartens, 

schools, colleges, universities, training centres, etc., destroyed or damaged. 
- Health facilities damaged:  The number of health centres, clinics, local and 

regional hospitals destroyed or affected by the disaster. 
- Roads affected:  The length of transport networks destroyed and/or 

rendered unusable, in metres. 
 

Some of the advantages and limitations of disaster loss data physical damage 
indicators are: 
 

- Indicators are number of units affected or destroyed and thus are data easy 
to collect as there are no requirements to apply any arbitrary calculation, 
such as the case of the economic loss assessment. It’s a simple exercise of 
counting. 

- These indicators are collected in many cases accurately and with high 
priority as the base for planning an effective response. For example, data on 
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housing is used for temporary shelter provision, agriculture data is used to 
look into potential food security issues, education and health facilities are 
immediately surveyed as critical shelter and functional elements during 
response, etc. 

- However, some indicators may not be collected when the disaster does not 
necessarily trigger an emergency response, or depending on the type and 
focus of the agency and personnel conducting the data collection. Therefore, 
these physical indicators are to be taken as the lower bound of the damage, 
which in general is higher. 

- Information collected in national disaster databases should not be 
considered as the full set of all disasters happened in the countries. 
Experience indicates that many events are not registered for a variety of 
reasons.  Also, not all reports of disasters contain quantitative information 
on all of the damage indicators and in many cases only a qualitative note is 
left. Therefore the impact registered in these databases has to be considered 
as a conservative minimum impact measure. 

- As with any data source collaboratively collected, there may be, of course, 
mistakes, typos and inaccuracies, despite the best efforts of those in charge 
of building these datasets. 

 

Valuation of Housing and Urban Infrastructure damage 
 
Given the value of houses  have a high variability within a country, and from country 
to country, the approach taken was the same approach as used in the evaluation of 
housing losses in several Risk Assessment Models (CIMNE, 2013):  the replacement 
value of a house was assessed as the cost of the smallest ‘social interest housing 
solution’. The concept of what this solution may be varies and as expected it is much 
more valuable in high-income countries.  
 
In order to have a comparable measure, and a methodology that could be 
systematically applied in any country, the value of a house was calculated as the 
value of a 45 square meter house – i.e. a very small housing solution. 
 
 For the costing of these 45 meters of construction a research was conducted using 
many sources and variables, including salary levels, construction costs , census data 
on housing,  economic indicators, etc.  After a review of different sources the book 
“Global Construction Cost and Reference Yearbook 2012” from Compass 
International, was taken as final source of construction data, to determine the value 
of a square meter of basic construction. This yearbook was the only source that 
contained multiple country information obtained with a documented and consistent 
methodology. 
 
This cost for square meter of construction as provided in Compass for more than 90 
countries was correlated with several social indicators, including minimum wages, 
salary averages and GDP per capita. The statistical analysis with this last index, GDP 
per capita, showed a sufficiently high correlation factor (59.14%) that allowed 
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making a consistent estimation of the value of a square meter in all the 56 countries 
of the sample.  (see Figure 2) 
 

 
Figure 2. Regression chart of construction cost per Mt2 and  GDP per Capita. Sources:  COMPASS 
(construction data) and World Bank (GDPpc) 

   

The formula used to assess the value was 1SqMt=304 + 0.0118*GDPpc. 
 
Using a suggestion from the ECLAC methodology (UNECLAC, 2003) the value of a 
damaged house was evaluated as 25% the replacement value of a (social interest) 
housing solution. 
 
It has to be emphasized that this value doesn’t take into account the cost of the land 
(which is considered not to lose value) and neither the costs of cleaning debris 
and/or demolitions that may be needed after a disaster, nor the cost of the contents 
of the house. 
 
In order to assess the value of the urban infrastructure associated to loss of houses 
an additional 40% over this value was added which should account to water, 
sewage, roads, green areas, electrical and communications infrastructure that 
usually results damaged in disasters (CIMNE, 2012).   
 
Some of these numbers have been taken from real experiences on social housing 
(Mexico and Colombia) and have been contrasted with the set of minimum 
humanitarian standards such as Sphere (www.sphere.org). 
 

Valuation of Health and Education Facilities  
 
‘DesInventar’ disaster loss datasets also contain the number of health facilities and 
schools damaged by disasters. Schools range from small rural schools to large 
Universities and similar variances exist in health facilities. Thus, these facilities have 
a much higher variance than houses in size and therefore in economic value. In order 
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to address this problem, the cost of each of these facilities was estimated, very 
conservatively, as a minimal unit: 
 

- Education Facilities:  Construction area for small schools was estimated as a 
facility of two classrooms of 6x5 meters (60 sqM2) plus a common area of 15 
sqM2, for a total of 75 sqM2. 
 

-  Health facilities were characterized as a waiting room of 3x4 Mts. (12 
sqM2), a consulting room of 3x4 M an operating/first aid section of 5x4 Mts. 
(20 sqM2), with a medicine depot and maintenance area of 4 sqM2, for a 
total of 48 sqM2. 

 
The idea behind this model of facilities is that in the developing world health and 
education facilities are much more inexpensive and scattered over the territory than 
in the developed world.  
 
In Mexico, for example (INEE 2006,  La Calidad de la Educación Básica en México) 
there is a total of 24,170 rural elementary schools  with 909,619 students for an 
average of  37.6 students per school.  
 
In Colombia there were 8,262 schools in the country (Estadisticas Universidad 
Nacional de Colombia 2001), a country with one third of the population of Mexico, 
suggesting a similar pattern of a multitude of small and scattered schools.    
 
Unicef found that in Kenya there were approximately 25,000 primary schools 
providing education to 8 million students, about 320 students per school 
(http://www.unicef.org/kenya/children_3795.html). In Indonesia In 1995 there were 
149,954 schools and 36 million pupils, an average of 240 students per school. 
UNOPS rebuilt 225 primary schools after the destruction of the Tsunami in 2005, 
with 1467 classrooms, an average of 6.2 classrooms per school. 
(http://www.unops.org/).  
 
These examples are believed to be a representative landscape of low-income and 
probably middle-income countries as well, and prove that the costing schema used 
here is very conservative and thus appropriate, as one of the goals of the study is to 
never over-estimate the losses.  
 
Values used here will not likely apply for developed countries where these facilities 
tend to be much larger. For example, the average size in terms of students of a 
school in the United States is 446 for elementary schools and 752 for high schools 
(National Center for Education Statistics, 
http://nces.ed.gov/pubs2001/overview/table05.asp) . This would mean a much 
larger and expensive area given the average classroom is about 30 students. 
 
The value of the square meter was valuated with the same criteria as for the housing 
sector, and it also didn’t consider equipment and other costs associated to disaster 
recovery and reconstruction. 

http://www.unops.org/)
http://nces.ed.gov/pubs2001/overview/table05.asp
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Valuation of Road damage 
 
In order to assess the value of damages to roads the study took as a base the 
average costs of rehabilitation of roads from a comprehensive study conducted by 
the World Bank, the ROad Costs Knowledge System (ROCKS) developed by the 
Transport Unit – TUDTR of the Bank. This study arose from the need of public works 
agencies, contractors, consultants and financial institutions of having road costs 
information, which in general is locally available, but many times this information is 
scattered, and collected in unsystematic and unstructured ways.   
 
The ROCKS Worldwide Database was created with data collected primarily from 
World Bank financed projects and has more than 1,500 records from 65 developing 
countries.  All data was compiled into a single file that it is available for public access 
at http://www.worldbank.org/transport/roads/tools.htm 
 
ROCKS produced estimates for preservation work (renovation, rehabilitation and 
improvement) and for development work (construction of new roads). It also 
summarized the results by World Bank regions.  Roads in turn were categorized as 
paved and unpaved.   
 
For the effects of this exercise the cost of road rehabilitation was taken as a proxy 
to measure the value of the impact of disasters, as most of the work on roads after 
disasters must be considered as rehabilitation, despite in some cases a full 
reconstruction of the roads have to be undertaken. Rehabilitation cost figures are 
much more conservative than development work.  
 
While the averages per region were slightly different, the number of records per 
region per type of work was not deemed to be statistically representative enough in 
certain regions with very few projects; therefore a decision was made to use global 
averages instead of the regional averages of rehabilitation costs. 
 
It was also noted that the figures in ROCKS were expressed in US dollars of year 
2002.  The results were thus brought to present value using the GDP deflator. 
 
In order to introduce in the calculation the difference in cost between paved and 
unpaved roads, which was significant, it was assumed that distribution of road 
damage on each category would roughly follow the same pattern as the national 
distribution of roads on each class.  To this effect the calculations used the data 
published by World Bank for the percentage of the road network of the country that 
are paved, on a per year basis (see 
http://data.worldbank.org/indicator/IS.ROD.PAVE.ZS ) . The latest indicator for 
each country was taken. This calculation could be improved using differential 
percentages by year, however it was noted that distribution in paved and unpaved 
does not change significantly over the years, and did not justify the additional 
complexity in the calculation engine. 

http://www.worldbank.org/transport/roads/tools.htm
http://data.worldbank.org/indicator/IS.ROD.PAVE.ZS
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The costs obtained for the Bank were: 
 

Average Works Costs per Km:  

PAVED Roads UNPAVED Roads 

Seals 20,000 $/km Regravelling 11,000 $/km 

Functional Overlays 56,000 $/km Improvement 72,000 $/km 

Structural Overlays 146,000 $/km  

Rehabilitation 214,000 $/km Rehabilitation 31,000 $/km  

Construction 866,000 $/km Paving 254,000 $/km 

Table 3 – Road costs 

 
After bringing these costs to 2012 values (factor of 1.316) rehabilitation costs were 
USD$281,624  and USD$40,796 per kilometre respectively. 
 
 

Treatment of qualitative reports of damage and impact 
 
The quantitative figures coming from the databases are the primary and most 
important figure in the assessment of the cost. However, disaster databases in 
DesInventar format also record qualitative indicators of damage, in the form of 
Yes/No (Boolean) variables.  Only two of these qualitative reports were also 
included in the calculation in a very conservative way, using the concept of 
minimum damage.   
 
The total number of houses damaged and destroyed reported was used for 
calculations when it was reported, but in those cases where the number was not 
available (for example, when figures are not reported but clearly mentioned in 
statements such as “several houses were destroyed” or “many houses were 
damaged”) a minimum number of 1 house was used as the most conservative figure. 
 
It is important to mention that a very large number of records did not receive an 
economic assessment because all indicators of damage of the record are qualitative. 
Some of these qualitative indicators, if valuated appropriately could potentially add 
a very high amount to the already assessed cost of calculated on the base of the 
quantitative indicators. 
 
Examples of indicators that could add to the economic impact are the indicators 
that show non quantified damage to economic sectors, including energy and power, 
communications, industry, water supply, sewage and others. Qualitative indicators 
on the transport sector, health and education also exist and could potentially be 
assessed using a similar approach of minimum damage. 
 
To give an idea of the magnitude of the potentially missing costs, more than 
118,000 records were found in the dataset with qualitative but not quantitative 
indicators. 
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Summary of infrastructure damage calculation method 
 
The simplest way to summarize the calculations of ‘built environment’ – houses, 
schools, health facilities, urban equipment and roads, is to use the following 
pseudo-formula: 
 
 
economic_loss= 

(   63.0   * destroyed_houses + 
    11.25  * damaged_houses + 
     60.0   * hospitals + 
     75.0   * schools  
 ) 
  * (gdpc2012*0.0118 + 304.74)  
+    Mts_roads_damaged * PAVED_RATIO * 2.81624  
+    Mts_roads_damaged * (100-PAVED_RATIO)*0.40796 

 
 
 

Valuation of Agricultural damage 
 
National Disaster databases information on human losses is extremely solid, as it is 
on the housing sector. Other data such as agricultural losses may be somewhat 
incomplete meaning the real extent of the damage is much higher than what 
databases have recorded, given that many humanitarian reports focus on relief 
information and not on specific sectorial losses. 
 
On another hand the variable that was chosen to represent the impact (Hectares of 
crops affected) is not the best, but it is the easiest and most available from disaster 
reports.  For the analysis of agricultural losses all records with quantitative damage 
indicators were extracted from the 274,000 records. It is worth noting that 266,675 
of 97% are weather-related, and therefore relevant to the agricultural sector. 
 
24% of these records (66,515) document quantitative or qualitative damages to the 
agricultural sector, in the form of number of hectares of crops lost and/or an 
indicator or existence of damages (yes/no).  Most of the agricultural damage is 
associated to weather-related hazards but a relevant amount of damage (about 
1.5%) is attributed to disasters of geological origin such as volcano eruptions, 
tsunamis and even earthquakes. 
  
  # Records  Damages in crops 

(Hectares) 
Records with Agricultural 
damage 

% 
Reporting 

Weather-related               266,675         201,707,666                 65,330  24% 

Geological                   8,106            2,783,249                   1,064  13% 

TOTAL               274,781         204,490,915                 66,394  24% 

Table 4. Summary or records with agricultural damage. 

 
The objective of including a valuation of this damage is to include at least a proxy of 
what the minimal damage to agriculture may be based on what databases have 
recorded. 
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The importance of Agricultural damage due to disasters is undeniable, especially 
when looking at extensive risks. ECLAC assessments show that Agricultural Damage 
accounts for 80% of total damage to the productive sector in weather related 
hazards, against only 20% in the industrial and commercial subsectors.  These 
percentages are the opposite in the case of Geological events which – as expected – 
don’t damage that much agriculture. 
 
Note that ECLAC assessments refer mostly to developing countries and thus 
conclusions are relevant to the data sample considered in this annex. Data to 
industrial sector may be much higher in developed economies, such as the case of 
Japan cyclones. 
 
 

   
Figure 3.  Direct losses in Productive Sector by subsector, weather-related disasters –source:  
ECLAC assessments 

 
As seen in the GAR main report, a great concern of the study is to address the 
concepts of Direct, Indirect, Wider and Macroeconomic costs associated with 
disasters.  Direct losses (or plainly cost of "Damage") is the initial target of this 
agricultural economic assessment.  
 
Indirect losses may be one the major components of damage to the Agricultural 
sector; figures supporting this fact can be obtained from DALA/PDNA reports. For 
example, ECLAC assessments state that indirect losses from weather-related 
disaster are in average as high as 60% of the value of direct damage. Therefore a 
first step in estimating full disaster damage valuation is to obtain a solid estimate of 
direct losses, which would be in turn a starting point for a comprehensive holistic 
calculation. See section “Calibration against ECLAC and World Bank Damage and 
Loss Assessments (DALA’s)” on what could be an approximation to direct and 
indirect costs. 
 
The scenario explored in this annex is that a farmer invests the a series of  ‘direct 
crop costs’ shown below in a certain number of hectares, and when a disaster 
happens, the direct losses  will be  - at the minimum - the sum of these costs.   
 
On top of this, farmers will have to deal with other direct and indirect losses, i.e. loss 
of revenue from the lost crop, other crops the farmer won’t be able to plant, 
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damage to productive soil, damages to irrigation infrastructure, machinery and 
equipment, storage infrastructure, fencing, and damages to stored fertilizers, seed, 
produce, etc. 
 
For this study there are many challenges: disaster loss databases don’t record, with 
a few exceptions,  the type of crops damaged nor the level of affectation, which in 
general is suggested to be total destruction, but in several cases it have been 
detected as partial affectation only.  
 
In the case of housing sector it has been shown that a proxy of 25% of the value of a 
house has been traditionally accepted to accurately measure average damage. In 
the case of agricultural damage this study assumed that direct crop costs are a 
realistic proxy given both factors, one that in most cases reports refer to destroyed 
crops, and that in any case these direct costs are only a fraction of total losses.  Further 
investigation is required to obtain better proxies for these components, but as it will 
be shown in the calibration against ECLAC and WB assessments, the damage 
calculated in this way matches the pattern of a significant number of disasters 
where the economic damage was rigorously assessed. 
 
Determining CROP DIRECT COSTS 
 
For the effects of this study Crop Direct Costs include all expenses from the initial 
land preparation through to harvesting, calculating all growing expenses on a per 
hectare basis. This should include: 
 

- Growing expenses: labor and machinery operating costs 
- Costs of raw ingredients, including seeds and fertilizer and pesticide 

applications.  
 
 
Growing expenses: 
 
Land preparation: includes the use of all machinery operations, including ripping, 
harrowing, hoeing, cultivation, bedding up etc. taking the cost per hectare 
(machinery, labour, petrol etc.). This should include any other procedures or 
requirements such as fumigation, plastic mulch or trellising that must be in place 
before the crop is planted. 
 
Planting: This includes the number of seedlings or the amount of seed required 
per hectare, the cost of the transplanting or seeding operation, and the cost of 
labour.  
 
 
 
Costs of raw ingredients: 
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Fertiliser: Includes the cost of basal or side dressings and foliar applications, 
including spreader or sprayer usage far fertiliser applications. There can be a 
number of fertiliser applications during the cropping year. 
 
Pest, disease & weed control:  costs of all insecticide, fungicide and herbicide 
applications, including costs of spraying (ground or aerial) for all pre and post 
planting. Multiply the number of sprays by the cost per hectare. Also include the 
cost per hectare of any scuffling, slashing or hand chipping required. If you are using 
a crop monitor services such as "bug checker", include their charges as well. 
 
(source: Department of Primary Industries - State of Victoria, Australia) 
 
 
 

Determining average cost per hectare for the assessment 
 
In order to obtain a proxy value for the economic assessment of the automated 
valuation of losses of 204,490,915 hectares lost recorded in 66,394 records for 56 
countries, a similar procedure to determining costs for construction was applied. 
 
Taking a variety of sources in many countries such as Ministries of Agriculture and 
Commerce, bulletins, FAO studies, a table was built showing direct crop costs for 
different crops and countries. This demonstrated to be a very difficult task as it was 
required studies that adhered to the above definition of crop costs, and which 
provided this cost per hectare (cost per volume, i.e. ton or kilo, are much more 
common). 
 
 The search focused on the most common crops, cereals.  An exception of common 
crops was those of vegetables, for which very scarce data was found. A list of main 
data sources is given at the end of this Annex, along with references. 
 
Code Country GDP-PC Corn Rice Wheat 

ETH Ethiopia 374.2   90 

KGZ Kirgiztan 1074.7   117 

LSO Lesotho 1105.9 170  155 

KAZ Kazakhstan 11244.9 238  164 

AFG Afghanistan 576.0   180 

COL Colombia 7067.4 1022 1000 367 

FRA France 42377.4   500 

MEX Mexico 10064.3 1420  600 

IND India 1488.5  365 603 

ESP Spain 32244.2   671 

USA USA 48441.6 1523 445 704 

ARG Argentina 10940.6   960 

CHL Chile 14394.4   1253 

BRA Brazil 12593.9 391   

CHN China 5444.8  400  
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GHA Ghana 1570.1  251  

IDN Indonesia 3494.6 240   

KOR Korea 22424.1  513  

MWI Malawi 370.6 190   

MOZ Mozambique 534.8 121   

NGA Nigeria 1452.1 332 333  

PAK Pakistan  1194.3  194  

PAN Panama 8590.1 750   

PER Peru 6009.0 112   

RWA Rwanda 582.8  597  

VNM Vietnam 1411.2  1960  

ZWE Zimbabwe 776.2 382   

Table 5.  Direct Crop Costs for three common crops. 

 
Following a methodology parallel to the one used for determining a good proxy 
socioeconomic indicator for the cost of crops, a set of regressions against GDP per 
capita were conducted trying to find a measure for crop costs such that: 
 

- It reflected well the average cost of all these crops 
- It matched well crop costs for low income countries  
- Showed the best R2 (correlation factor) with GDP per capita so that 

extrapolation to other countries was reliable 
 
Among each of the three crops (which are the three most common crops in the 
world), the best fit for all criteria was Wheat, the second most common crop after 
rice.  Wheat’s correlation factor with GDPpc was almost 50%, whereas corn was 
23% and no significant correlation was found for rice. 
 
Also, of the three regressions, wheat provided the most conservative pricing and 
the lowest dispersion (variance) of measures. 
 
The equation found for 17 measures was Y=0.0092 * GDPpc +247. It was found that, 
while this in general would be the best way to price crops, it will produce higher 
costs for poor countries such as Ethiopia, where the very low participation of 
mechanical agriculture situated prices in one third of those calculated by the 
regression. So, as an artificial adjustment that would make prices to adjust to the 
lower bound of the regression and in particular fit all measures obtained for low 
income countries the intersect of the regression was lowered from 247 USD to 90 
USD.  This brings the regression down so that prices in Ethiopia, Lesotho , 
Afghanistan, etc., are almost exact, and in general produce very conservative 
pricing to be used in the overall costing, aiming at never over-estimating the 
assessed cost. See figure 4 for more information. 
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Figure 4. Regression of Wheat crops costs against GDP per capita, showing lower bound regression with intercept = 90. 

 
Due to precision issues on the SQL language used to manipulate data and database 
data types the coefficient of the regression in the actual calculations was rounded 
from 0.0092 to 0.01 (a 0.0008 adjustment) making the equation Y=0.01xGDPpc+90, 
with a minimal impact on calculated prices. 
 
Determining average cost per Livestock lost for the assessment 
 
In addition to crop losses national disaster loss databases also contain information 
on livestock lost. As per the definition of livestock in the DesInventar data collection 
methodology it is only taken into account 4-legged animals such as goats, sheep, 
cows, buffalos, horses, etc. 
 
The value of these animals has high variance in terms of the price per kilo and the 
number of kilos per animal, which in general determines its value, although dairy 
producing livestock could be valued in an entirely differently manner being the 
source of livelihood of many communities. 
 
In order to incorporate a minimal value per livestock lost it was decided to equate 
one livestock lost to the direct crop cost of a hectare as defined above.  
 
This decision was taken given two facts 
 

- The FAO food price index (see http://www.fao.org/worldfoodsituation/wfs-
home/foodpricesindex/en/)  for meats and  cereals which was taken as the 
main point of reference of the pricing schema in this analysis, are very close 
and have had the same trend between years 2000 and 2012, being the meat 
price index slightly higher than the cereal index.  The index is calculated from 
average prices of four types of meat, weighted by world average export 
trade shares for 200-2004. 
 

y = 0.0092x + 247.07 
R² = 0.4624 

y = 0.0092x + 90 
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- Processed export quality meat prices in the international markets (FAO, see 
above) range from 27.19 USD (pork, USA meat) per kilo to 50 USD bovine 
meat in Argentina.   Given the prices assigned per hectare of crop lost range 
from USD90 to USD 700 to cover the loss of one medium size animal (30 to 
300 kilos) is definitely an extremely conservative measure, which no doubt 
could be increased in orders of magnitude based on a wider study of these 
prices.  
 

As validation of the methodology it was found that price of goats and sheep in 
Ethiopia ranges between 70 and 80 dollars 
(http://www.alibaba.com/countrysearch/ET/goat.html and 
http://nazret.com/blog/index.php/2008/09/08/ethiopia_ethiopian_new_year_food_
price_r) , close to the price set for direct crop costs in that country, which has the 
lowest GDP pc of the sample, and has 15% of all goat and sheep stock in Africa, with 
approximately 16.7 million goats. 

 
-  

 
Once incorporated these two components into the overall direct loss calculation the 
following equation resulted: 
 
economic_loss= 

(   63.0   * destroyed_houses + 
    11.25  * damaged_houses + 
     60.0   * hospitals + 
     75.0   * schools  
 ) 
  * (gdpc2012*0.0118 + 304.74)  
+    Mts_roads_damaged * PAVED_RATIO * 2.81624  
+    Mts_roads_damaged * (100-PAVED_RATIO)*0.40796 
 
+    Hectares_of_Crop_lost * gdpc2012*0.01*+90 
+    Livestock_lost * gdpc2012*0.01*+90 
  

Summary of Economic Valuation Results 
 
Table 3 contains a summary of the losses calculated for the 56 countries based in the 
physical impact indicators present. Two columns are presented, one including 
agricultural damage and the other without it. 
 
Due to lack of enough data no economic assessment was produced for Tuvalu, Niue, 
American Samoa, French Polynesia, Kiribati, Nauru, New Caledonia, Palau, Tokelau, 
Wallis and Futuna.  However, databases actually reported economic damage – but 
as the origin, methodology and composition of the valuation is uncertain it has not 
been included. 
 
Table 6,  Summary of losses – all data considered for all countries (between 40 and 15 years of data, starting in 1970, 
depending on the country). 

TOTAL All years in database 1991-2011 

Records modelled 274,707 212,226 

Fatalities 702,199 387,579 

http://www.alibaba.com/countrysearch/ET/goat.html
http://nazret.com/blog/index.php/2008/09/08/ethiopia_ethiopian_new_year_food_price_r
http://nazret.com/blog/index.php/2008/09/08/ethiopia_ethiopian_new_year_food_price_r
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Houses Destroyed 7,381,190 5,979,794 

Houses Damaged 16,763,766 13,601,132 

Hospitals 6,511 6,193 

Education centers 85,072 78,447 

Damages in crops Ha 204,490,915 121,324,559 

Livestock lost 32,278,458 21,838,965 

Damages in roads Mts 197,915,840 112,374,292.76 

Economic loss (conservative)  $262,504,138,130 208,218,473,084 

Economic loss - with Agriculture $303,334,015,541 232,346,758,989 
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Table 7. Summary of modelled  losses  per country (between 40 and 15 years of data, starting in 1970, depending on the country). 
 

Country Records  Deaths  Houses 
Destroyed 

 Houses 
Damaged 

 Hospitals  Education 
centers 

 Damages in 
crops Ha. 

 Damages in 
roads Mts 

 Economic loss 
(conservative) 

 Economic loss - 
with Agriculture 

 GDP p.c. 
2012 

Argentina     16,211       3,377          53,973         141,381              160          3,876       90,077,131      12,093,165        3,722,762,991         23,067,992,913          10,941  

Bolivia       3,402       1,289            7,491           11,677                  7               85         4,657,281           342,528           229,811,517              833,224,903            2,421  

Chile     10,618       3,812        623,410      1,567,591              105             290         2,674,561        3,879,299      27,406,313,558         28,646,073,573          14,394  

Colombia     29,328     36,729        196,721      1,379,762              353          2,738         3,694,063        4,904,369      11,314,565,890         12,322,787,650            7,067  

Cook Islands            31            58               808                784                 24,613,455                24,613,455            9,100  

Costa Rica     13,209          569            8,841           63,778                38             310            213,083           561,415           604,561,664              643,350,035            8,676  

Djibouti          366          946                       258                    1,623,591            1,203  

Ecuador       6,178       3,227          12,909           64,062                22          2,493         3,099,167        4,079,845           939,321,014           1,398,110,769            4,569  

El Salvador       5,383       4,711        204,880         227,909                30             186            102,339             57,558        5,406,904,563           5,420,558,185            3,702  

Ethiopia       5,346       7,927          29,290                377                  1                 8            899,280            571,991,061              929,930,676               374  

Fiji          132          686          12,428           32,481                  3             409,531,205              409,531,205            4,391  

Guam              9            15              5,000                 19,334,045                19,334,045            3,303  

Guatemala       5,080       2,300          32,809         169,127                74          1,092            580,621        1,149,104        1,535,270,297           1,606,097,506            3,178  

Guyana          767            95               773         113,201                  4               31            113,068                  733           451,491,056              503,448,454            2,994  

Honduras       6,479     12,117          51,623         124,788                58             399         2,016,471           510,159        1,619,348,459           1,849,286,368            2,226  

I.R. Iran       4,980   127,089        139,679         517,573                  2             105         2,497,854        2,452,048        5,773,278,628           6,265,955,194            4,526  

Indonesia     11,396   192,929     1,078,124      1,111,843           4,191        29,513         3,305,522           104,956      28,698,675,517         29,111,687,453            3,495  

Jamaica          842          670            9,952         160,516              217          1,037              64,559                  714           940,973,232           1,033,424,476            5,562  

Jordan          567          135                 81                528                     840             61,001             21,152,596                21,267,390            4,666  

Kenya       1,090          428          19,309             7,280                63,797             20,000           411,584,029              422,692,442               808  

Laos       3,485          216          26,144         108,715                51             455         3,293,385             39,541           934,363,716           1,276,844,309            1,320  

Lebanon       2,449          142               178             1,342                  3               11              17,090               2,001             12,889,804                17,169,114            9,904  

Mali       1,138          229          32,644             3,908                72              18,393            659,106,820              661,743,278               669  

Marshall Islands            16              1               100                  24                   2,247,805                  2,247,805            3,169  

Mexico     29,262     32,245        444,267      3,325,741              593        27,782       49,399,397    107,484,799      42,223,700,752         53,162,568,658          10,064  

Micronesia, Fed. St.            24          128            1,067           11,702                 67,295,453                67,295,453            2,852  

Mozambique       3,296   103,585        579,881         173,096                  8               23            604,243        1,280,961      12,089,363,290         12,154,547,973               535  
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Nepal     15,731     13,202        227,898         194,890                31          3,274            965,896           684,049        5,360,281,323           5,518,316,886               619  

Nicaragua          649          475            6,128           32,095                11               31            601,465        2,256,807           394,987,575              456,631,038            1,243  

Orissa       9,841     35,586     1,790,434      3,408,695                89          7,342       21,791,430             36,782      48,905,123,831         51,607,878,216            1,489  

Panama       3,437          409          15,075           89,219                  5               34         2,661,318               1,838           795,737,116           1,264,422,509            8,590  

Papua New Guinea          210       9,123          14,989           34,412               434,722,997              434,722,997            1,845  

Peru     15,671     40,310        225,527         368,310              293          3,039         2,172,493        3,637,277        7,279,134,516           7,706,326,678            6,009  

Samoa            24          339               418             4,467                 26,531,205                26,531,205            3,532  

Solomon Islands            73          868            8,664             9,785               211,627,511              211,627,511            1,517  

Sri Lanka     21,596     33,750        145,142         401,240                  1                 6          4,620,803,800           4,620,803,800            2,835  

Syria       7,326          679               468             1,311                11               67            634,469              16,915,853                95,425,282            2,893  

Tamil Nadu     27,697     11,835        563,385      1,990,599                14               62         6,661,568      51,371,580      27,801,584,684         28,501,764,055            1,489  

Timor Leste          502          156               919           13,176                  2                     89              65,109,320                65,118,128               896  

Tonga            53            40               998                685                 24,979,897                24,979,897            4,168  

Uganda       1,911       2,624          28,576             5,793                  7             486              53,104           336,397           630,416,135              635,464,676               487  

Uruguay          466            96            2,000           31,195                17,781            223,382,238              227,448,087          13,866  

Vanuatu          111          453          29,520           23,064                44             730,356,660              730,356,660            3,335  

Venezuela       5,105       2,973          50,731         145,750              122             176         1,522,947           564,164        2,181,850,459           2,620,960,289          10,810  

Vietnam       1,469       9,941        680,784         647,859          16,126,759,152         16,126,759,152            1,411  

Yemen       1,751       3,685          22,152           37,035                10               15,956               2,752           583,381,440              585,071,600            1,361  

TOTAL 45 countries   274,707   702,199     7,381,190    16,763,766           6,511        85,072     204,490,915    197,915,840    262,504,138,130       303,334,015,541   
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Empirical and Hybrid Loss Exceedance Curves 
 
Based on the direct economic losses calculated with this methodology, historical 
(‘Empirical’) loss exceedance curves were produced for 23 countries  (CIMNE, 2013). 
In order to match the outputs of current national risk models that essentially 
calculate housing and building damage, agricultural damage was not included in the 
exercise.  
 
Using previous probabilistic risk assessments and given the Global Risk Update (see 
Annex 1 of the GAR 2013) has provided risk metrics for several countries another 8 
Hybrid Loss Exceedance Curves have been developed (ibid.)  
 
Some of the results of this exercise are presented in figures  5 and 6. 
 

 
Figure 5. Empirical and Analytical Loss Exceedance Curves for Costa Rica  

 
As shown in figure 5 and 6 and thoroughly explained in the referenced contributing 
paper (CIMNE 2013), the proposed concept of hybrid loss exceedance curves has 
continued to be valid and extremely useful in several ways.  Firstly, it demonstrates 
and compensates the fact that loss exceedance curves produced by analytical 
assessments have less sensitivity to very frequent but low intensity events. In the 
figures it can be seen how the empirical curves capture this segment of risk (left part 
of the curves).   
 
Secondly, it shows that for those low intensity hazards the assessed analytical 
predicted loss is lower than the historical average and therefore the empirical curve 
provides an evidence-based ‘fix’ that allows the production of a realistic hybrid 
curve. 
 
Last but not least, the fact that both curves meet or are very close in the center left 
is in itself a calibration measure. Modellers are warned of potential problems in their 
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process if, for example, the empirical curve is much higher or much lower than the 
analytical curve or they never intersect or don’t have very close segments. As per 
the design theory behind the hybrid curves the left side of the empirical curve 
should be higher than its analytical counterpart (as a consequence of the inclusion 
of a high number of small events) and the right side should normally below the 
analytical curve because there is always the probability of extremely large 
catastrophic events that have not occurred in the window of observation of the 
disaster database (typically between 20 and 40 years). 
   

 
 Figure 46 Empirical and Analytical Loss Exceedance Curves for Honduras 
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Comparison of the Economic Valuation to ECLAC and World Bank 
Damage and Loss Assessments (DaLA’s) 
 
Disaster assessments conducted by the Economic Commission for Latin America 
and the Caribbean show that direct losses represent between 50 and 80 percent of 
total losses, with a higher percentage in the case of earthquakes and tsunamis (UN-
ECLAC, 2012) .  
 
UN-ECLAC conducted 87 damage and loss assessments in the past 40 years where it 
found that 69% of the total 213 billion USD were direct losses and the remaining 
31% were indirect, wider and macroeconomic losses. In other words,   48 of these 
evaluations were made in countries for which national databases exist. 
 
The World Bank, in turn, has conducted 77 damage and loss assessments in which 
very similar figures have been reported. A total of 70.3 billion dollar in losses was 
assessed from which 61.4% are direct losses and 38.6% are indirect losses. 
 
 
 
 
 
 
 
 
 
While damages and losses caused by physical hazards depend on the intensity of 
the hazards as well as on the demographic and socioeconomic structure of the 
affected countries, a comparison between the summary figures of ECLAC  and WB 
DaLA assessments and those resulting from the approach for economic valuation 
documented here revealed consistent numbers. 
 
The consistent methodology described in the previous sections was applied to 
estimate the replacement cost of damaged and destroyed housing, schools, health 
facilities (Social Sector in ECLAC methodology), roads (Infrastructure Sector) and 
damages to agricultural sector (Productive Sector), as recorded in national disaster 
databases (UNISDR 2011, CIMNE, 2012).   
 
This methodology estimates the totality of losses for all disasters, extensive and 
intensive.  The homogeneous modelling of the losses also facilitates inter-country 
and inter-annual comparison, given that all damage is valued using the same criteria 
and currency.   
 
However, it is important to note that these databases do not capture, for example: 
 

- Damage to capital-intensive infrastructure (for example bridges, large 
government facilities, etc.).  This type of damage may account for a 

164 rigorous post-disaster Damage and Loss Assessments 
conducted by the United Nations and World Bank show that in 
average 66% of losses are due to direct damage and the 
remaining 34% are indirect losses, suggesting that  a proxy for 
indirect losses could be safely estimated as  50% of the value 
of direct losses. 
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significant proportion of direct loss in intensive disasters for the 
Infrastructure Sector.   
 

- Damage to commercial and industrial infrastructure, which as shown by 
ECLAC and World Bank assessments accounts for 20 per cent of total direct 
damage for weather related events and 80% in the case of geological origin 
disasters of the total damage to the Productive Sector.  

 
Therefore the loss assessment presented here has to be taken, again, as 
underestimated calculation of the total damage, especially in the Productive Sector 
where only Agriculture was calculated. 
 
The analysis of 87 ECLAC estimations of disasters showed that direct losses was 
only  68% of the total economic loss, suggesting that real economic losses could be 
at least 50% higher than calculated, and if missing damage could be estimated the 
final loss could be even higher. 
 
Figure 7 Distribution by sectors of 87 ECLAC economic assessments with GAR valuation of 152,087 
disaster records in Latin America, 1970 – 2011. 

 

Source: UNISDR, based on DesIventar and ECLAC economic assessments 
 
From a sector perspective, direct losses assessed by UN-ECLAC were distributed 
39% in the social sector (housing, education, and health), 35% in the productive 
sector (agriculture and livestock, Industry and commerce) and 26% infrastructure 
sector (water, power, transportation and public buildings).  
 
The validity of the assumptions and method is proved by the fact that figures are 
consistent with the ECLAC numbers, despite the very conservative estimates.  
 
The lower percentage of losses in the productive sector is explained by the fact that 
national datasets don’t provide quantitative information on impacts to commerce 
and industry, and that agricultural damage is made on the basis of partial loss (only 
direct crop losses) of a typical cereal crop. 
 
Also, estimates of agricultural and livestock loss have still low levels of confidence 
given that disaster databases frequently don’t provide information at all, and when 
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provided there are no specifics on the kind of crop affected, and whether there was 
total or partial loss.   
 
 

Comparison with EMDAT 
 
EMDAT is probably the most referenced data source when it comes to disaster loss 
data at the global data.   Many studies, including the risk assessments conducted for 
GAR 2009 and 2011 have made use of its valuable data. 
 
However, given the thresholds imposed to disaster events in order to be considered 
for the database, the absence of economic impact indicators in more than 70% of its 
records and a potential under-registration due to the nature of global observation it 
is reasonable to infer that the overall losses in the world are much higher than those 
reported in the database. 
 
In order to have a rough idea of what these total losses could be several methods 
were explored.   
 

- A bulk comparison of the results obtained, per country in a common period 
(1991-2011). In this exercise the total losses modelled from national datasets 
was compared with the total losses reported by EMDAT (in USD of 2011). 
 

- A combination of the two datasets, in which the economic loss was taken 
from EMDAT whenever possible, and the rest of the losses were then added 
from the modelling with national data. 

 
It is important to note that all losses in EMDAT were brought in this analysis to 
present value (dollars of 2011) using the USA GDP deflator.  
  

Bulk comparison of disaster loss data sources. 
 
This relatively simple exercise took the total losses reported by EMDAT and the 
total losses calculated using the methodology described in this annex, for the period 
1991 – 2011, period for which almost all databases have data (except Kenya, Mali 
and Uganda, which start in 1997, 1994 and 1993, respectively).  Losses were grouped 
by country for easier understanding of the differences. 
 
Table 8 shows the result of this exercise – which are not surprising:  the direct losses 
modelled from national datasets are relatively close, but still higher than the figure 
of total reported losses (which are assumed to include both direct and indirect 
components as per EMDAT’s documentation). 
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Total losses in EMDAT for this period and set of countries amount to USD 
$155,988,367,295 whereas the direct losses calculated from national datasets add 
up to USD $174,782,730,969 (approximately 12% more). With indirect losses added 
–estimated as 50% of direct losses- national datasets losses would amount to 262 
billion USD. 
 

Country EMDAT   Direct Losses - 
National datasets  

  Total (Direct + Indirect)  
National datasets  

Chile      32,444,732,266  26,093,761,989     39,140,642,983.16  

Mexico      29,950,258,024  32,539,180,487     48,808,770,729.96  

Indonesia      28,595,692,728  28,642,407,844     42,963,611,766.30  

Iran I.R.      14,555,022,972    5,407,233,157       8,110,849,735.63  

Viet Nam        6,914,458,410  14,180,233,661     21,270,350,491.14  

Argentina        6,673,980,532  11,231,211,480     16,846,817,220.00  

Colombia        5,819,371,603  10,577,031,516     15,865,547,273.96  

Honduras        5,755,422,696    1,518,256,295       2,277,384,442.78  

El Salvador        5,527,949,967    4,298,705,550       6,448,058,325.06  

Guatemala        3,382,426,588    1,572,782,742       2,359,174,113.08  

Ecuador        2,380,175,010    1,312,596,975       1,968,895,461.87  

Bolivia        2,049,052,548       785,403,152       1,178,104,728.70  

Yemen        1,650,130,267       538,198,950          807,298,425.60  

Jamaica        1,618,233,192    1,018,757,408       1,528,136,112.26  

Costa Rica        1,289,517,878       553,764,426          830,646,638.51  

Guam        1,047,240,553         19,334,045           29,001,067.31  

Sri Lanka 891,093,114    3,865,145,503       5,797,718,254.91  

Peru 812,361,985    5,780,364,296       8,670,546,443.44  

Guyana 767,419,104       483,238,513          724,857,769.43  

Samoa 652,551,273         14,817,848           22,226,772.26  

Mozambique 648,503,108  11,469,542,127     17,204,313,190.12  

Jordan 580,921,470         19,121,876           28,682,814.44  

Fiji 368,223,071       141,801,932          212,702,897.34  

Uruguay 356,894,246       149,855,757          224,783,635.25  

Nepal 354,526,532    3,789,035,653       5,683,553,479.65  

Venezuela 170,060,006    1,887,326,556       2,830,989,833.49  

Laos 141,385,955    1,274,927,247       1,912,390,869.79  

Kenya 117,677,673       422,692,442          634,038,663.69  

Nicaragua  57,095,414       456,631,038          684,946,556.95  

Ethiopia  46,324,452       919,197,227       1,378,795,840.83  

Papua New Guinea  22,824,632       410,549,027          615,823,540.55  

Tonga  12,850,875         18,246,179           27,369,268.18  

Syrian Arab Republic  12,294,175         95,143,410          142,715,114.96  

Panama  10,968,918    1,193,786,585       1,790,679,878.18  

Micronesia    8,644,140         45,819,931           68,729,895.99  

Djibouti    3,006,980           1,157,113   1,735,669.72  

Uganda         75,752       635,464,676          953,197,014.27  

Cook Islands      -           24,613,455           36,920,182.32  

Timor-Leste      -           65,118,128           97,677,191.36  

Lebanon      -           13,288,378           19,932,566.68  

Marshall Islands      -             2,247,805   3,371,707.29  
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Table 8. Comparison of losses reported internationally and modelled for national datasets, 1991 – 2011 

 
 
 
 
 
 
 
 
 
There are several important facts in this comparison: 
 

- A small number of countries have no economic loss data either in EMDAT or 
in DesInventar databases.  For example Samoa has 235 USD million reported 
in EMDAT and Mali has almost a billion dollar in its national dataset. In the 
case of DesInventar datasets, the economic loss may have been reported (or 
qualitative indicators of damage) but not the quantitative physical indicators 
of damage, thus the modelled loss is nil. 
 

- Some countries present important differences between the two sources. For 
example, EMDAT reports in Iran losses of about USD 15 billion, whereas the 
losses modelled from national data are one third of that. The opposite case 
happens in Colombia, where nationally calculated losses are three times the 
internationally reported ones.  
 

Mali      -         661,743,278          992,614,917.55  

Niue      -     281,504      422,255.54  

Solomon Islands      -           61,833,735           92,750,602.18  

Tuvalu      -     657,005      985,507.56  

Vanuatu      -         590,223,070          885,334,604.87  

Tokelau    2,720,160  -            -    

Northern Mariana Islands  49,176,700  -            -    

French Polynesia  11,231,892  -            -    

American Samoa 235,870,433  -            -    

 TOTAL     155,988,367,295          174,782,730,969        262,174,096,454  

As per the patterns found in the above mentioned  World Bank and 
UN-ECLAC DaLA’s, USD 174 billion dollar in direct losses imply an 
additional 50% of indirect losses, in this case USD $87 billion more.   
In other words, this bulk comparison exercise suggests that 
internationally reported losses could be underestimated in 68% or 
probably more.  
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Figure 8. Comparison of losses reported internationally and modelled (direct + indirect) for national 
datasets, top 30 countries,  1991 – 2011 

 
 

- Five countries – all SIDS- didn’t have any economic loss reported in EMDAT 
nor in the national dataset, despite other effects (mortality, affected) or 
locally reported economic loss were reported (New Caledonia, Wallis and 
Futuna Islands, Nauru, Kiribati and Palau) 
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National datasets/EMDAT combined dataset 
 
Differences found between the internationally reported losses and those obtained 
by valuation of physical impact recorded in national datasets can be explained in a 
number of ways. 
 
On one hand losses in national datasets do not include damage to high value 
infrastructure assets (bridges, utility networks, large buildings, damns, 
monuments, etc.) and does not include damage to the Industrial and Commercial 
subsectors.  This explains why some countries which have suffered large scale 
disasters, especially of geological nature, have much higher losses in EMDAT. A 
good example is Iran. 
 
On the other hand it is well known that national datasets contain much more 
information about small and medium disasters, which are not captured in EMDAT. 
This explains differences in countries where extensive risk accounts for the majority 
of the losses, like in Mali, Vietnam or Colombia. 
 
These facts inspired the second method aiming to obtain a more realistic picture of 
what real losses are. 
 
The principles behind this method are simple: 
 

- When economic loss was found to be reported internationally, it was used. 
This ensures on one hand that high cost infrastructure asset losses, industrial 
and commercial as well as indirect losses are considered, as well as indirect 
losses. This is based on the assumption that reported losses have been taken 
and validated from authorized sources, which should account for all these 
losses. 
 

- All other losses are then taken from the national loss datasets. This ensures 
that small and medium disasters as well as those for which no economic 
valuation is available internationally are taken into account. 

 
 
Therefore the combined dataset was assembled in the following way: 
 

- All records from EMDAT with economic loss reported for the 56 countries of 
the sample were taken as a primary base, a total of 718 records of disasters.  
 

- Using a two pass approach, the set of matching records was identified in the 
national datasets.   
 



 38 

o The first pass was completely automated and matched events based on 
several criteria, including date (a range of dates around the EMDAT dates 
was used),  a similar family of hazard  (i.e. floods,  flash floods, heavy 
rains, and similar were grouped and matched to flood events when they 
were within the range of dates and geographically near (same country, 
same provinces) .   

 
o Once this automated procedure was carried out a thorough and 

comprehensive manual revision of each of the 718 disasters was 
conducted. This manual revision matched records such as droughts and 
other long onset disasters, and tried to find manually matches for all 
EMDAT records without one after the first pass.   

 
o This two pass process matched national dataset equivalents for 688 of 

the 718 target disasters, involving 16,562 records in the national 
datasets.  These 16,562 records were assigned a “DISNO”, or   EMDAT 
Disaster Number.  The resulting data can be queried in 
www.desinventar.net, in the GAR 2013 Universe database. The DISNO 
was stored in the GLIDEnumber field of the disaster table.  The number 
of records in national datasets is much higher due to several factors, 
being the most important the disaggregation of the data (a disaster that 
affects multiple municipalities is reported  one record per municipality, 
and that a large scale disaster may be perceived as multiple smaller 
disasters of different types (i.e. flood, flash flood heavy rain, landslides.) 

 
o Once the 16,562 common records were identified, the remaining records 

containing a non-zero direct economic loss were ‘added’ to the original 
sample of 718 EMDAT records, a total of 141,577 non-zero records (out of  
259,865 non-matched records. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In EMDAT matched to 
DesInventar (688 records) 

Combined dataset 
 
(718 + 141,577 records) 

Only in DesInventar, 
non-zero losses 
(141,577 records) 

Only in EMDAT (30) 

Only in EMDAT (30 records) 

In DesInventar,  matched 
to EMDAT (16,562 
records) 

Only in DesInventar, 
zero , qualitative or non-
modelable economic 
losses (118,288 records) 

COMBINED DATASET             EMDAT 

           NATIONAL DATABASES 

http://www.desinventar.net/
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Figure 9 Schematics of the assembly process of the combined EMDAT – National Databases dataset. 

 
The combined record set assembled in this way has the following characteristics: 
 

  It contains the total losses reported internationally and registered in EMDAT. 
This accounts to 155 billion USD. 

 It contains all possible records associated to extensive risk that are not captured 
by EMDAT. Direct loss associated to these records amounts to 80,094,492,918 
USD. 

 Given the nature of the economic valuation (only direct losses) and the statistic 
from DaLA’s that indirect damage is approximately 50% of direct damage, both 
direct and indirect losses can be added, depending on how conservative the new 
set valuation is wanted. 

 
Adding only direct losses would bring the total losses on these 50 countries from 
155 billion to 235 billion dollar, an extremely conservative estimate, a scenario in 
which real losses are at least 50% higher than internationally reported. 
 
However, if  total losses (i.e.  direct and indirect ) are considered, another 40 billion 
USD should be added to the toll, bringing the total losses to a staggering 275 billion 
USD. In this scenario real losses are (again)  77% higher than reported in EMDAT. 
 
Figure 10 shows how losses from this combined dataset look like. Each bar, 
representing total losses show the portion of losses corresponding to EMDAT and to 
direct losses from national datasets.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10. Economic losses in selected countries calculated from the combined datasets 
assembled from Emdat and DesInventar databases, 1991-2011  
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These conclusions, however, must be taken at face value.  The sample used is taken 
from 56 countries, and EMDAT has global coverage. It is very difficult   to 
demonstrate that this pattern would be the same in all countries of the world, 
especially in developed economies, although a sample of this size, taken from 3 
continents could be considered very reliable for developing countries. 
 
GAR 2011 featured a comparison of extensive risk behaviour using data culled from 
SHELDUS and 22 national datasets.  Losses reported for the period 1991 to 2008 
were very close (441 billion USD in EMDAT and 429 billion in SHELDUS) making 
internationally reported losses only 3% higher in a bulk comparison.  However, 
SHELDUS losses only consider direct damage (losses to infrastructure and 
agricultural crops) so the conclusions presented here should stand based on the 
assumption of an additional 50% on indirect losses.  
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Extensive/Intensive Risk Analysis for the 2013 sample: 
Additional highlights from the economic valuation 
 
 
An analysis on the selected set of more than 270,000 records from 56 countries1 with 
impact of disasters at all scales confirms trends previously identified in smaller 
subsets of 22 and 11 countries (GAR 2011  and GAR 2009, respectively). The new 
methodology evaluating direct losses provides additional evidence on the 
accumulated economic impact of disasters and the participation of extensive risk in 
total losses.   
 
Estimated annual average direct losses, which would fall on the category of 
produced capital stock, were found to be in average 2.3 percent of the national 
gross capital formation across the sample, representing 1.1 percent of their 
combined annual gross capital formation in 2011 and as high as 12.4 percent in one 
country, as in the case of Mozambique, where yearly losses have surpassed total 
capital formation in four occasions in the last two decades.  
 

 
Figure 11. Calculated losses and economic indicators in Mozambique, 1991 - 2011 

 
The resulting estimations show that extensive risk disasters are responsible for 
almost 40% percent of all direct economic losses and 12 percent of mortality.  The 
bulk of fatalities and economic damage is still concentrated in a few large scale 
disasters, represented in 0.8% of the events in the database.  
 

Risk type Records % Killed %  Economic loss  
(million USD) 

% 

Extensive  272,531 99.2%    84,890  12.1%  100,627 38.0% 

Intensive      2,125  0.8%  617,608  87.9%  164,264 62.0% 

TOTAL  274,656    702,498    264,892  

Table 9   Mortality and estimated economic loss, 56 countries, 2 Indian states, 1970-2011 

 

                                                         
1 See first part of this annex for a description of the methodology and of the 
databases used. 
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The augmented set of data confirms the findings of previous studies showing that 
accumulated extensive risk damages to schools, health and road infrastructure are 
higher than damage caused by intensive risk disasters. 
 
 

Risk type  Houses 
Destroyed 

%  Houses 
Damaged 

%  Education 
centers 

%  Health 
centers 

%  Roads 
Kms 

% 

Extensive    1,513,850  20.5%      9,438,754  56.3%     43,906  51.6%       3,876  59.5%  179,864  90.9% 

Intensive    5,867,351  79.5%      7,324,708  43.7%       41,147  48.4%       2,635  40.5%    18,076 9.1% 

TOTAL    7,381,201      16,763,462       85,053         6,511    197,941   

Table 10  Damages to infrastructure, 56 countries, 2 Indian states, 1970-2011 

 
Figure 12. Proportion of infrastructure damaged in extensive disasters in 56 countries and 2 
Indian states, between 1970 and 2011 
 

 
The datasets gathered here also show how important extensive risk is for 
businesses.  98% of the 6,839 records reporting direct impact to the industrial sector 
are from extensive risk disaster records, and 14,172 records of damage to power 
grids,  8,105 to water supply,  7,868 to sewerage and 9,753 to communications 
networks are from extensive risk disasters and represent 97% or more of the total.   
 
Additionally, 90% of all damages to roads, almost 200 thousand kilometres affected 
are also due to extensive risk disasters, representing an enormous burden to 
governments, ultimate responsible for maintenance and repairs to these networks, 
and interruptions to the continuity and productivity of businesses that lose revenue 
when product cannot reach their markets  at all or in a timely manner. 
 
One of the most concerning aspects of this type of risk is its rising trend. Most direct 
losses recorded in the sample show absolute and relative (per capita) increases, 
which can be attributed to increases in exposure and vulnerability, but also probably 
to climate change. 
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Extensive risk disasters have also significant effects on natural capital, especially 
impacting forest resources, and crop and pasture lands, with deep consequences on 
food security. 
 

Agriculture:  Plagues in Ethiopia, Floods and Droughts in Laos 
 

      
Fig 13. Hectares of crops and pastures affected in a) Ethiopia  and b) in Laos 

 
Economic Impacts on Agriculture & Livestock:  East Africa (Ethiopia, Kenya, 
Uganda, Djibouti) 
 
GAR 2009 explored the extensive distribution of agricultural losses in Mozambique, 
and similar patterns supporting this evidence can be shown on new datasets 
recently gathered.  Distribution of agricultural losses in most of countries is 
extensive. In Ethiopia, as shown in Fix 2.xa, of five million hectares of crops affected 
over the country in the past 20 years 92% correspond to extensive risk, as it is the 
96% of losses of almost 3 million livestock – a very sensitive loss in a country with a 
high number of pastoral communities.  
 
Similar patterns can be found in most other sampled countries in Africa, as well as in 
Asian countries such as Laos, whose agricultural losses are 99% from extensive risk 
disasters which are not even recorded in international databases, but amounting to 
a staggering 3.3 million hectares damaged mostly by floods and droughts. 
 


