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PROLOGUE
Reducing the risk o f destructive natural phenomena 
increasingly looms as a strategic line o f developmental 
action. Since 2000, the Economic Commission fo r Latin 
America and the Caribbean (ECLAC) along w ith  the Inter- 
American Development Bank (IDB) have stressed tha t 
proper disaster prevention, reduction and response are 
a facet o f regional development and as such demand a 
systematic and coherent approach to  lowering the risk 
o f disaster consequences. ECLAC views the inclusion 
o f such policies as indispensable to  comprehensive de­
velopm ent, meaning one th a t is sustainable, equitable 
and provides improved productiv ity and competitiveness 
w hile  also prom oting social cohesion th roughou t the 
countries o f the region.

Latin America and the Caribbean are marked by a 
high degree o f exposure to  natural phenomena th a t 
have considerable destructive potentia l and which in 
the past tw o  decades have taken the form  o f events 
w ith  catastrophic social and economic consequences 
fo r governments and populations alike on both a social 
and economic plane. This geographic location combined 
w ith  pronounced features o f economic physical, envi­
ronmental and p o litico -ins titu tiona l vu lnerab ility  have 
all been trag ica lly  reflected in the frequency w ith  which 
tremendously disastrous events occur. A t the same time 
the region continues to  suffe r a range o f lim ita tions 
th a t stand in the way o f an effective risk management. 
A cond ition ing fac to r fo r these obstacles is the lack o f 
in form ation available to  those th roughou t the various 
phases o f the management process when they are making 
decisions and fo rm ula ting  the proper projects.

There is growing evidence, data and experience tha t 
substantiate the need to  adopt pro-active risk-m itigation 
strategies in ligh t o f the major benefits they afford and 
the extent which they a llow  fo r a more sustained course

o f development. Nevertheless, there has yet to  be a gen­
eralized sharing o f in form ation regarding each country's 
experiences or the adoption o f specific indicators.

In the  fram ew ork  o f a coopera tive  program m e 
between IDB and ECLAC, a p ro jec t on disaster risk 
in form ation was conducted on the basis o f the case 
studies o f five countries seen as representative o f the 
region ow ing to  the ir sizes, relative degree o f develop­
ment, and geographic locations. It is our hope th a t the 
results o f th a t endeavour w ill con tribu te  to  a better 
understanding o f risk, its specific management in the 
region and the handling o f in form ation related to  such 
issues as well as in fo rm u la ting  proposals fo r creating 
a more systematic handling o f in fo rm ation  th a t can 
make it more e ffective ly available fo r decision making. 
This report contains the general conclusions o f these 
inves tiga tions  and sheds lig h t on the  in s titu tio n a l 
s tructures and disaster risk m anagem ent th a t exist 
in the countries studied. By providing a chronological 
account o f the evo lu tion  o f in s titu tio n s  responsible 
fo r emergency and civil defence processes and fo r risk 
management as part o f planning and development poli­
cies the study constitu tes a valuable record o f national 
experiences and explains how the countries studied have 
made changes in recent decades to  the ins titu tions  in 
charge o f disaster and risk management as well as the ir 
inform ation systems. Based on the experiences th a t have 
been documented regarding the responses to  disasters, 
some conclusions are drawn th a t have reg ion-w ide 
im plications and recommendations directed at decision 
makers are form ulated.

Jorge M átta r 
Deputy D irector o f ECLAC 

Sub-regional Headquarters Mexico City
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EXECUTIVE SUMMARY
OBJETIVE AND SCOPE OF THE PROGRAMME

There is a generalized opinion in Latin America and the 
Caribbean th a t a major obstacle to  correct disaster risk 
m anagement is the lack o f in form ation on risks and 
risk m itiga tion  measures available to  those in charge 
o f making decisions th roughou t the various stages o f 
the management process.

In order to  rectify th is weakness, the Inter-American 
Development Bank (IDB) and the Economic Commission 
fo r Latin America and the Caribbean (ECLAC) have joined 
forces to conduct a project regarding an Inform ation and 
Indicators Programme fo r Disaster Risk Management. The 
programme was geared toward determ ining w hat type 
o f in form ation regarding risk and the methodologies for 
analysing such data were needed by risk-managem ent 
decision makers, those producing the in form ation and 
the agencies th a t promote a qua lity  approach to  the 
management process.

The project was based on case studies o f five countries 
seen as being representative o f the various sub-regions 
o f Latin America and the Caribbean and tha t are exposed 
to  d iffe ren t hazards-Colombia, Chile, Jamaica, Mexico 
and Nicaragua. The studies centred on evaluating a 
country 's  risk-m anagem ent s itua tion  as well as the 
in form ation available fo r such purposes.

In order to  establish a common basis from  which 
to  conduct the case studies we prepared a Basic M eth ­
odo log ica l Docum ent w h ich  defines the  ana ly tica l 
fram ew ork fo r evaluating the quality, quan tity  and use 
o f in form ation needed fo r suitable risk management. In 
add ition we prepared five Specific M ethodologies for 
obtain ing the necessary in form ation and evaluation o f 
management strategies.1

STUDY CONCLUSIONS

The production  and use o f  in fo rm a tio n
Over the course o f the past 15 years there has been 
a notable im provem ent in the in fo rm ation  available 
regarding natural hazards, the m onitoring o f dangerous 
natura l phenom ena-especia lly o f a hydro-m e teo ro­
logical sort-and systems fo r alerting the public in the 
countries we studied.

However, the in form ation is not always available, or 
is not employed when fo rm ula ting  policy to  deal w ith , 
and designing instruments to  measure, vu lnerab ility-es- 
pecially on the level o f critica l in fras truc tu re -, nor for 
risk reduction. There is a general de fic it o f in form ation 
regarding the possible im pact o f the sort o f m itiga tion 
and risk-reduction measures th a t could be implemented.
1 The m e th o d o lo g ie s  and re p o rts  on th e  case s tu d ie s  can be fo u n d  on th e  

p ro je c t 's  w e b s ite : h t tp : / /w w w 3 .c e p a l.o r g .m x / ia d b - e c la c - p r o je c t .
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W hile norms exist in term s o f urban zoning and 
land-use rules, there is a lack o f fo llow -up  and oversight 
mechanisms fo r determ ining to  w hat extent they are 
being applied or respected.

The progress achieved in hazard and risk in form a­
tion  needs to  be extended from  the macro (national, 
regional) plane to  the local level, where the cond i­
tions th a t most influence risk are to  be found. While 
the public receives in form ation on how to  prepare fo r 
natural hazards and w ha t to  do during an emergency, 
very litt le  has been done to  date to  reduce vu lne rab ility  
in the ir environment.

In s titu tio n a l s truc tu re  and 
disaster risk m anagement
Generally speaking the number o f those killed or injured 
in disasters has tended to  decline, but the same can­
not be said o f the am ount o f damage and losses from  
disasters, a d ichotom y th a t suggests a lack o f progress 
in lowering the physical vu lne rab ility  o f assets at risk 
and o f risk transfer mechanisms.

Responsibility fo r disaster risk management is in ­
creasingly being transferred to  local governments, but 
the e ffic iency o f th a t management varies greatly and is 
often lim ited by a lack o f the economic, technical, and 
structural resources essential to an e fficient management.

In the case o f financia l management, government 
funds fo r calamities, if  they exist at all, lack the resources 
needed to  attend to  disasters o f the magnitude th a t 
they w ill have to  confront, and they lack stable sources 
o f funding. In many instances, the funds deal prim arily 
w ith  emergency response or the reconstruction o f public 
sector assets. Only a few  countries a llo t funds fo r pre­
vention and m itiga tion  measures. Among the few  tha t 
do, Mexico and Colombia should be seen as examples 
to  be shared w ith  other countries o f the region.

RECOMMENDATIONS TO RISK 
MANAGEMENT DECISION M a k e r s

G eneration and use o f  in fo rm a tio n .
Risk studies should be generalized, transversalized and 
uniform ed between sectors and levels o f government. 
Both prevention and response measures should be based 
on a correct iden tifica tion  and analysis o f risk. There 
is a great paucity o f knowledge on how best to  design 
risk studies. In order to  overcome these weaknesses it 
is useful to  begin by defin ing model reference term s fo r 
local, regional and national studies as well as indicators 
to  be used to  validate study results.

C onsu lta tion  and pa rtic ip a tio n  processes.
It is advisable to  establish mechanisms o f consu lta­
tion  between those who use and those who produce 
in form ation so as to  define basic in form ationa l needs 
and how it should be applied. Such mechanisms may 
be concretized through in form ationa l in te r-connectiv ­
ity  agreements on various levels and in th is  way avoid 
problems o f dup lication and incom patib ility.

V u ln e ra b ility  o f  c r itica l in fras truc tu re .
The considerable vu lne rab ility  o f public buildings and 
goods to  disasters largely arises ou t o f a lack o f proper 
maintenance and rehabilita tion o f in fraestructura. It is 
necessary to  conduct disaster vulnerability studies and to 
establish rehabilita tion programmes as a way to  reduce 
risk to  c rtitica l in frastructure, especially hospitals.

In s titu tio n a l s truc tu re  and risk m anagement.
The national experiences observed in our studies under­
score the im portance o f granting the risk management 
system s ig n ifica n t in s titu tio n a l w e igh t and ranking 
risk management high among national priorities. Only
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in th is  way w ill it  w ield the a ttribu tions  necessary fo r 
coord ina ting  the actios o f the sectors involved and 
establish the mechanisms fo r concretizing the app li­
cation and observance o f norms. On the other hand, 
it is necessary to  deal w ith  the problem o f a lack o f 
com m itted personnel th a t are highly skilled in m atters 
o f risk m anagement and the accelerated a ttr it io n  or 
turnover o f such professionals.

PROPOSAL FOR ADDITIONAL STUDIES 
ON THIS SUBJECT

•  Standardize risk in fo rm ation  and its com po­
nents.

•  Improve the  m ethodology fo r risk and risk- 
management indicators.

•  Improve the m ethodology fo r extreme event 
scenarios.

Produce and make w idely known vu lne rab ility  
reduction techniques fo r low-resource com ­
munities.

Conduct cost-benefit studies th a t help to  de­
cide which part o f catastrophic in frastructure 
risk should be transferred to  the insurance 
market and which should be assumed by the 
government.

M ain  tech n ica l re p o rt 9
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I DISASTER IMPACT ON REGIONAL DEVELOPMENT 
i  AND DISASTER MANAGEMENT

1. RISK AND DEVELOPMENT

Disaster im pact is clearly a developmental issue. First, 
because natural phenomena tend to  produce more severe 
consequences in econom ically weak countries than in 
industrialized ones. Second, because a number o f fac­
tors related to  low levels o f development am plify  those 
consequences. Third, the im pact o f natural phenomena 
on long term  developmental possibilities is sign ificantly  
greater in less developed countries.2

Global sta tis tics show th a t disasters cause greater 
and sometimes irreversible social damage in developing 
countries as th e ir  effects are concentrated and more 
pronounced among the poorest and most vulnerable 
popula tion groups. It was no accident th a t 95%  o f 
d isaster-re lated deaths in 1998 occurred in developing 
countries. Disasters tend to  in flic t losses th a t greatly set 
back e ffo rts  to  improve living cond itions in developing 
countries among other reasons because o f having to divert 
resources to  rehabilita tion and reconstruction, or to  pay 
o f f  foreign currency debts assumed fo r such purposes.3

In the past 20 years disaster risk management has 
assumed ever greater prominence in the policy agendas 
o f both governments and the leading in ternational bod-

2 "D esastres, un te m a  de d e s a rro llo : La re d u c c ió n  de la v u ln e ra b ilid a d
fre n te  a los desas tres", C E P A L-M éxico , M a rch  2000 .

3 IDB/ECLAC P ro jec t, Basic M e th o d o lo g ic a l D o c u m e n t, 2007.

ies. The problem has become particu larly  critica l en the 
countries o f Latin America and the Caribbean, most o f 
which have been severely affected by disasters owing 
to  the ir exposure to  a wide array o f natural phenom­
ena and extreme vu lne rab ility  arising ou t o f physical, 
economic and social factors.

Evidence suggests th a t disasters have contributed 
to  raising poverty and inequality  levels in the region. 
This is because such phenomena tend to  have a dispro­
portiona te ly greater im pact on the poorest members o f 
society as they are the ones least capable o f properly 
responding to  contingencies th a t destroy the ir posses­
sions and drastically reduce the ir incomes. The persistence 
o f high poverty indicators has forced many people to 
settle in geographically unstable environments, thereby 
heightening disaster risk to  natural phenomena and the 
ensuing environm ental and ecological disasters.

The extent to which the poor disproportionately suffer 
devastation is evident in the direction o f causality: because 
one is poor, one is vulnerable. S tatistics compiled by the 
United Nations over the past 30 years show th a t the risk 
o f death from disasters is four times greater in poor coun­
tries than it is in countries w ith  high per capita income.4

The accelerated urbanization arising ou t o f grow ­
ing demographic pressures in rural areas has increased
4  In te rn a t io n a l F e d e ra tio n  o f  Red Cross and Red C re sce n t S oc ie ties ,

"W o rld  D isas te r R ep orts ", severa l years.
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disaster vulnerability. The destructive impact o f flooding 
in urban areas has been exacerbated by the proliferation 
o f precarious settlements, greater demographic density, 
weak or inadequate in frastructure  and deforestation. 
Inadequate urban planning, defic ient and often ignored 
building codes, and failures to  properly enforce land use 
regulations have heightened the vu lne rab ility  o f the 
urban poor. In addition, a lack o f drainage and proper 
handling o f garbage in such settlem ents increases the 
probab ility  o f floods and both land- and mudslides.

The Latin America and Caribbean region is highly 
exposed to  hydro-m eteoro logical, seismic, volcanic and 
other types o f potentia lly destructive natural phenomena. 
This considerable exposure combined w ith  accentuated 
characteristics o f social, economic, physical, environmen­
tal and po litico -institu tiona l vulnerability means tha t the 
region experiences a high and rising incidence o f disasters.

Natural disasters in Latin America and the Caribbean 
in flic t human and economic losses on a horrible scale 
by any account. Estimates made by the Economic Com­
mission fo r Latin America and the Caribbean (ECLAC) 
indicate th a t in the past three decades more than 150 
m illion inhab itants o f the region have been affected 
by disasters th a t have led to  the deaths o f more than 
108,000 people and produced 12 m illion d irect victims. 
In the absence o f an exhaustive estimate throughout the 
entire region, we calculate accumulated disaster damage 
at more than 50 b illion 1998 US dollars, losses th a t are 
concentrated in the smallest and least developed coun­
tries, especially in the Andean region, Central America 
and the Caribbean.5 Given th a t ECLAC only conducts 
damage assessments when called upon by governments 
and its evaluations only cover part o f the disasters, the 
real loss o f life and property is much greater.

It is estim ated th a t 80 per cen t o f the  poor in 
Latin America live in marginal areas th a t are exposed 
to  flood ing or are located on the slopes o f volcanoes, 
where they try  to  scratch ou t an existence. These zones 
are h igh ly  vu lnerable to  environm enta l degradation 
and disasters as these deforested and eroded lands 
lack the w a te r-abso rp tion  capacity  needed to  cope 
w ith  to rren tia l rains, thereby increasing the th rea t o f 
landslides and flooding.
5 "H a n d b o o k  fo r  e s t im a t in g  th e  s o c io -e c o n o m ic  and e n v iro n m e n ta l

e ffe c ts  o f  d isa s te rs ", ECLAC, 2003 .

Varied and complex reasons explain why vu lner­
ab ility  is so great in Latin America and the Caribbean. 
W ithou t a doubt the pattern o f development in most o f 
these countries, complete w ith  high poverty indicators, 
socioeconomic exclusion and environm ental degrada­
tion , is a leading factor. The poor live in the highest 
risk areas, rely on environm enta lly predatory farm ing 
techniques or work on marginal lands, and have less 
access to  in form ation, basic services and both pre and 
post-disaster protection.

The countries o f the region are generally fiscally 
and financ ia lly  lim ited in the ir ab ility  to  a llo t funds to 
prevention and m itiga tion  measures, and suffe r from  
both in s titu tio n a l weakness and p lanning horizons 
lim ited to  a short term  perspective. Frequently there is 
a lack o f risk-m anagem ent coord ination between lo­
cal and national governments. Some tim es there is an 
over reliance on post-disaster assistance from  abroad 
a t the same tim e  as risk transference practices are 
extrem ely lim ited.

Efforts have been made recently in some countries 
to  link risk management w ith  problems o f national de­
velopm ent such as the most appropriate management 
o f natural resources (soil, water, forests and agricu lture 
land use) and proper infrastructure maintenance, actions 
th a t reduce vu lne rab ility  to  disasters and contribu te  to 
economic development.

Despite these actions, problems subsist th a t weigh 
negatively on risk management policies. In add ition to 
those we have already mentioned we can cite defic ient 
fiscal planning, a lack o f land reserves, land speculation 
and the proliferation o f shanty towns tha t are sometimes 
promoted by c lien te lis t po litica l operations.

2. OBJECTIVES AND SCOPE OF THE DISASTER
MANAGEMENT INFORMATION PROGRAMME

The high num ber o f v ic tim s  and grow ing ex ten t o f 
economic losses from  natural disasters in the region 
have led in ternational development agencies, and many 
o f the ins titu tions  and specialists dealing w ith  disaster 
prevention to  promote a sh ift o f focus in risk manage­
ment. The idea is to  encourage countries to  change the ir 
approach from  one centred on emergency response to 
one emphasizing prevention. A basic prerequisite fo r
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succeeding w ith  such an approach is to  have widespread 
access to  reliable in form ation on the risks to  which hu­
man settlements are exposed, a country's socioeconomic 
in frastructure, and the measures capable o f reducing 
the leading sources o f vulnerability.

In 1999, the United Nations General Assembly ad­
opted an International Strategy fo r Disaster Reduction 
w ith  the aim o f encouraging the development o f disaster 
resilient com m unities as an integral com ponent o f a 
disaster risk reduction strategy th a t in tu rn  serves as a 
basic com ponent o f sustainable development.

Making vu lne rab ility  reduction a facet o f economic 
development is a goal th a t has been promoted by ECLAC, 
the Central American Bank fo r Economic Integration, the 
Caribbean Development Bank, the Andean Development 
Corporation, the Inter-American Development Bank (IDB) 
-w h ic h  m aintains a very active policy in th is  f ie ld -  and 
the World Bank's Disaster Management Facility (DMF).6

For a number o f years the IDB has worked to strength­
en and make more effective disaster risk management, 
particu larly  in its financia l aspects so as to  assure tha t 
economic losses do not produce crises th a t a ffec t a 
country 's development. The strategy on th is  po in t is 
laid ou t in an action plan published in 2000,7 and was 
update in 2 0 058 based on an evaluation o f the results 
accumulated up un til th a t point.

ECLAC, which is a regional commission o f the United 
Nations Secretariat, has conducted studies fo r the past 
30 years on the social, economic and environm ental 
e ffects o f disasters. For th a t purpose it has developed 
a specialized m ethodology th a t is described in the 
Handbook fo r estim ating the socio-econom ic and envi­
ronm ental effects o f disasters, the most recent edition 
o f which can be found a t the organization 's website.9 
Based on th a t methodology, ECLAC has assessed the 
damage from  most o f the m ajor disasters th a t have 
occurred in the region since 1972.

As part o f its activ ities to  promote the adoption o f a 
correct disaster risk management strategy by the coun­

6 "L iv ing  w ith  Risk, a g loba l rev iew  o f  d isas te r re d u c tio n  in itia t iv e s " ,  In te r­
na tiona l S tra te g y  fo r  D isaster R eduction  (ISDR), Geneva, Ju ly  2002  p.253.

7 IDB (2 0 0 0 ), Facing th e  C ha lleng e  o f  N a tu ra l D isas ters  in La tin  A m e ric a  
and th e  C a rib bea n : An IDB A c t io n  Plan. W a s h in g to n , DC. IADB.

8 B ank A c t io n  Plan fo r  Im p ro v in g  D isas ter R isk M a n a g e m e n t 2 0 0 5 -2 0 0 8 . 
W a s h in g to n , DC.

9 See h t tp : //w w w .e c la c .c l/m e x ic o /

tries o f the region, ECLAC and the IDB have jo ined forces 
to conduct an Inform ation and Indicators Programme fo r 
Disaster Risk Management. ECLAC was placed in charge 
o f the execution o f the firs t com ponent o f the project, 
the Disaster M anagem ent In fo rm a tio n  Programme, 
aimed at providing decision makers in the countries 
o f the region the necessary means fo r evaluating and 
improving the ir disaster risk management strategies. The 
results o f th is  com ponent are the object o f th is  report.

The second com ponent was focused on defin ing 
the main indicators fo r determ ining disaster risk and 
evaluating the management systems o f the 12 countries 
in the region. The indicators make it possible to  identify 
the characteristics o f the management systems, identify 
the ir weak points and make cross-country comparisons. 
The project was conducted by the Universidad Nacional de 
Colombia at Manizales' Environmental Studies Institu te 
(IDEA) and its results were published in a general report 
and a series o f accompanying docum ents.10

The Disaster M anagement In fo rm ation  Programme 
th a t is the subject o f th is  report is oriented toward 
identify ing the in form ation and determ ining the ana­
lytica l methodologies needed by those responsible for 
risk management in order to  make decisions before (ex 
ante) and a fte r (ex post) disasters occur based on a bet­
te r understanding o f hazards, vu lnerab ilities and risks 
and in order to  adopt prevention measures and orient 
emergency response, recovery and reconstruction actions.

The programme's main objectives are to :

•  Improve the availability, presentation and use 
o f in form ation so th a t those in charge in fo r­
m ulating policies may iden tify  prevention and 
m itiga tion  investm ent priorities.

•  Provide decision makers w ith  tools fo r measuring 
key hazard and vu lne rab ility  factors and eva­
luating the capacity fo r managing risk, as well 
as the parameters fo r estim ating the effects o f 
the risk management policies and investments 
they eventually adopt.

The purpose o f the programme is to  fa c ilita te  deci­
sion making on the part o f governm ent bodies in order

10 See h ttp : // id e a .u n a lm z l.e d u .c o
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to  promote a rational and e ffic ien t disaster risk man­
agement. It is directed firs t o f all a t economic decision 
makers (finance and econom y m in is tries  and o ther 
bodies responsible fo r making decisions about invest­
ing in the development o f in frastructure), helping to 
show them  th a t the economic burden imposed by the 
occurrence and accum ulation o f major disasters can be 
reduced or avoided through proper policies o f financia l 
hedging such as insurance coverage and contingency 
funds, as well as through prevention and m itiga tion  
actions th a t are linked to  development plans. Secondly, 
the program me is d irected at those responsible fo r 
national, provincial and municipal disaster prevention 
agencies (such as civil defence systems) in order to  help 
the respond more e ffic ie n tly  before, during and after 
disasters. Thirdly, it  is directed a t assisting those units 
th a t generate techn ica l-sc ien tific  in form ation regard­
ing disaster hazards and risks (attacked to  academic 
ins titu tions  and both public and private institu tions) 
to  consider the type and qua lity  o f in form ation th a t is 
needed by decision makers in add ition to  th a t which is 
used in the scientific  study o f phenomena.

This report summarizes the results o f the various parts 
o f the Disaster Management In form ation Programme. 
In essence it is designed to  serve as a guide enabling 
the decision makers in the countries o f the region to 
evaluate the ir programmes and consider measures fo r 
making them more efficient. In recognition o f the cultural, 
social and developmental differences o f countries, we 
do not try  to  o ffe r guidelines to  be fo llowed in each and 
every instance but instead try  to  h igh ligh t the experi­
ences and approaches fo llowed in various countries so 
th a t each one may choose the ones most appropriate 
to  th e ir  conditions.

3. PROGRAMME METHODOLOGY AND PRODUCTS

The execution o f the study was divided in to three 
phases:

a) Defining an Analytical Framework and developing 
Specific M ethodologies fo r the design and eva­
luation o f disaster risk management strategies. 
The Analytica l Framework is designed to  serve 
as a common conceptual basis and a general

methodology fo r evaluating disaster risk mana­
gement strategies. The firs t part comprehends the 
evaluation o f existing in form ation on hazards, 
vulnerabilities and risks as well as risk-reduction 
measures. The second provides a c ritica l view 
o f the methods o f national risk management 
organization and the bases fo r evaluating them. 
The th ird  refers to  the various approaches to 
the financia l aspects o f risk management. The 
results o f th is  part are contained in a Basic 
M ethodological Document and are summarized 
in Chapter 2 o f th is  report.
The specific methodologies focus on the following 
aspects: expanding the ECLAC m ethodology for 
estim ating losses through making retrospective 
evaluations and assessments o f the damage 
accumulated through successive disasters; an 
evaluation o f disaster management strategies; 
determ ining macroeconomic effects; and crea­
ting  the  em ploym ent scenarios fo r  extreme 
events as a means to  evaluate risk management 
capacity. The five  respective docum ents are 
available a t the project's website.11

b) Conducting case studies and dialogues on risk ma­
nagement policies in five countries in the region. 
In order to  cons truc t a broad panorama o f 
d isas te r-re la ted  risk and o f the  polic ies fo r 
managing it, five countries (Colombia, Chile, 
Jamaica, Mexico and Nicaragua) were chosen as 
offering a representative selection o f economic 
sizes and degrees o f development and th a t are 
subject to  various types o f th rea ts .12

The objectives o f each national case study were to :

i) Identify the sources o f in form ation and analysis 
on natural disaster risk, evaluate its qua lity  and 
to  w ha t ex ten t it  approaches an ideal state, 
as well as the exten t o f relevant knowledge 
in each coun try  and the degree to  which risk 
management decision makers are fam ilia r w ith  
such in form ation.

11 See h ttp : //w w w 3 .c e p a l.o rg .m x /ia d b -e c la c -p ro je c t
12 In previous d o cum en ts  and in m ost o f  th e  N a tio n a l Case S tudies th e  te rm

"hazard " is used as th is  is th e  w o rd  m ost co m m o n ly  used in s c ie n tif ic  circles.
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ii) Evaluate the relative im portance o f risk mana­
gem ent in governm ent policies and planning.

iii) Investigate the existence o f risk perception stu­
dies th a t measure a lert levels and the degree o f 
awareness both among the general public and 
authorities. Estimate the importance tha t the risk 
management system assigns th is type o f studies.

iv) Determine and evaluate the risk management 
organization in ex ante and ex post situations.

v) Id e n tify  the  levels o f governm ent or actors 
th a t assume the financia l burden o f the con­
sequences o f disasters (central governm ent, 
local governments, private sector, civil society, 
fore ign donors).

vi) Design im pact scenarios fo r  possible events 
th a t could produce extreme consequences fo r 
economic performance.

vii) Test and evaluate the evaluation methods o f 
strategies proposed in the Analytical Framework 
and in the Specific M ethodologies designed fo r 
th is  programme.

Consultants experienced in th is  subject in each 
country were placed in charge o f conducting the five 
studies. The resulting reports can be found at the pro­
gramme website.13

In order to  co llect the experiences and opinions o f 
the decision makers and specialists from  the various 
fields o f disaster related issues, tw o  National Workshops 
were held in each country. The firs t was held a t the 
outset o f the study at which tim e the proposed focus 
was presented and evaluated and the o ther to  present 
study results and collect the opinions o f the special­
ists involved. A Regional Workshop was also held w ith  
the partic ipation o f disaster management authorities 
from  each country, members o f the project's Scientific 
Advisory Committee, specialists from  the IDB and ECLAC, 
and members o f the project's technical coordination. 
This workshop received the study results as well as 
suggestions to  be incorporated in to the fina l report. 
The reports o f all o f the workshops can also be found 
on the project website.

c) Preparing the fina l project report
-  This report was based on the case studies in 

the five chosen countries, and contains:
-  A comparative evaluation o f the specific situation 

o f each o f the five countries.
-  Criteria fo r each country to  evaluate whether 

the available risk in form ation and local mana­
gement strategies are ideal.

-  Recommendations regarding policies and strate­
gies fo r improving the ava ilab ility  and usage o f 
in form ation and risk management in general.

ECLAC's regional headquarters in Mexico C ity took 
charge o f the project's executive and adm in istra tive  
management and hired a Technical Coordination Board 
to  draw up the term s o f reference fo r the consultants 
to  be hired, supervise th e ir work and reports, coord i­
nate the case-study workshops, draw up documents on 
specific ana lytica l fram ew ork and methodologies, as 
well as to  compose the fina l report. The IDB Office on 
Sustainable Development took charge o f supervising all 
phases o f the project. The sponsoring bodies designated 
a Scientific  Advisory Comm ittee fo r evaluating project 
scope and products.

Below we lis t the documents th a t resulted from  
th is  endeavour:14

•  Basic M ethodological Document fo r evaluating 
national disaster management strategies.

•  Methodologies:
-  Methodologies for the design and evaluation 

o f disaster risk management strategies by 
J. Baraqui.

-  Disasters and the macro economy: empirical 
and modeling issues, by R. Hernández.

-  An abbreviated damage evaluation m eth­
odology by D. Bitrán.

-  A retrospective evaluation o f the socioeco­
nomic im pact o f disasters by D. Bitrán.

-  Evaluation o f the im pact o f extreme events 
(Technical Coordination Board)

•  Workshop reports.
•  Reports on the five National Case Studies.

13 See h t tp : //w w w 3 .c e p a l.o rg .m x /ia d b -e c la c -p ro je c t  14  Ib id .
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M BASES FOR ANALYSING 
i  DISASTER RISK INFORMATION

The analysis o f in form ation fo r risk management can 
be divided in to three parts:

i) In fo rm ation fo r risk evaluation and reduction;
ii) In fo rm ation fo r disaster management,
iii) In fo rm ation fo r financia l risk management.

1 INFORMATION FOR RISK EVALUATION 
AND REDUCTION15

a) Problems o f  risk in fo rm a tio n
Determining risk fo r purposes o f managing it is a labori­
ous and com plicated task due to  the manner in which 
risk facto rs are in terrelated, and the com plexity  o f the 
physical and social systems involved as well as the pro­
cesses th a t lead to  losses. Even a fte r overcoming these 
issues, it is necessary to establish lines o f communication 
between risk determ ination specialists and com petent 
o ffic ia ls  to  assure th a t the risk-analysis transcends the 
national, regional or provincial level.

b) In fo rm a tion  fo r  hazard evaluation
The principal objective o f a study o f hazard or threat 
in a place o f interest is to  become fam ilia r w ith  the 
phenomenon th a t poses it by identify ing and measuring
15 For m ore  d e ta ils  see D o c u m e n to  M e to d o ló g ic o  Básico a t h t tp : / /w w w 3 . 

c e p a l.o rg .m x / ia d b -e c la c -p ro je c t/0 5 .h tm l

its in tensity  and zone o f influence. There are tw o  types 
o f proposed studies: (1) Probable m axim um  event (or 
M axim um  Credible Event -MCE), which is one achieved 
by m axim izing, on a theoretica l basis, the facto rs d i­
rectly related to  the in tensity  o f the phenomenon; (2) 
frequency-intensity analysis based on probability studies 
o f historical records, in theoretica l models o f a specific 
phenomenon or a com bination o f both. Table 1 lists the 
in form ation th a t may prove useful fo r evaluating some 
o f the main hazard a ffecting the region.

Local effects: A detailed estimate o f the hazard must 
deal w ith  the local am plification effects o f topographical, 
subsoil or c lim atic  conditions. These specific conditions, 
which may vary even w ith in  d iffering points in the same 
locality or city, are capable o f increasing or decreasing the 
intensity, frequency or area o f influence o f the phenomena.

c) In fo rm a tion  fo r  eva lua ting  vu ln e ra b ility
The purpose o f a vu lne rab ility  evaluation is to  uncover 
the re lationship between the in tensity  o f phenomena 
and the damage in flicted or the probable losses o f goods 
at a specific location.

An eva lua tion  o f physical v u ln e ra b ility  may be 
conducted using a qua lita tive  focus (using indicators) 
or by em ploying a qua n tita tive  approach (involving 
vu lne rab ility  functions). Social vu lne rab ility  is the sum 
o f circum stances th a t a ffec t population groups, and
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TABLE 1. INFO RM ATIO N REQUIRED FOR EVALUATING SOM E HAZARDS IN THE REGION

Seismic activ ity Tsunami W ind Precip itation Volcanic
eruption

Storm
waves Landslides

H is to rica l se ism ic ity , 
se is m ic  ca ta lo g u e s

T e c to n ic  and g e o lo ­
g ica l s tud ies . M ode ls 
o f  ra tes o f  m agn itude  
exceedance .

R isk re d u c tio n  law s 
s p e c if ic  to ,  o r s u i­
ta b le  fo r  th e  re g ion  
be in g  ana lysed ; 
ra tes  o f  exce e d e n - 
ce o f  m a x im u m  
a c ce le ra tio n s .

A c c e le ra tio n  
a m p lif ic a t io n  and 
t ra n s fe r  fu n c tio n s , 
sp e c tra l c o e f f i­
c ie n ts .

R ecords o f  flo ods , 
h ig h  w a te r  leve ls 
f o r  past events .

Land su rveys: 
co s ta l b a th y m e tr ic  
ch a rts , cu rve  m aps 
o f  co s ta l areas

S e ism ic  and te c ­
to n ic  in fo rm a tio n  
f o r  th e  s u rro u n d in g  
area. S tud ies  o f  
p ro p a g a tio n  v e lo c i­
t y  and a rr iva l t im e s  
o f  w aves re ach in g  
th e  coast.

Id e n tify in g  and 
s tu d y in g  n a tu ra l 
o r m a n -m a d e  
de fe nces fo r  th e  
m it ig a t io n  o f  
ts u n a m i e ffe c ts .

S tud ies  on th e  f re ­
q u e n cy  and in te n ­
s ity  o f  hu rricanes , 
h is to g ra m s.

C yc lo g e n ic  a rea. 
H u rrica n e  g e n e ra ­
t io n ,  t ra je c to ry  and 
p ro b a b ili ty  s tud ies .

Top o g ra p h y  o f  
co s ta l areas. R e lie f 
and to p o g ra p h ic a l 
m aps fo r  a ffe c te d  
zones.

D ata  fro m  
m e te o ro lo g ic a l o b ­
se rv a tio n  s ta t io n s . 
D is tr ib u t io n  m ode ls 
o f  e x tre m e  va lues.

H is to r ic a l in fo r ­
m a tio n : m aps o f  
f lo o d in g  f ro m  past 
events.

Records fro m  p lu v io - 
m e tr ic  s ta t io n s  and 
o f  b o th  m a x im u m  
a n n u a l and average 
d a ily  ra in fa ll.

H yd ro g ra m s o f  
avenues, d e te r­
m in a t io n  o f  areas 
s u sce p tib le  to  f lo o ­
d in g . Topography, 
leve l cu rves, re lie f  
o f  d ra in a g e  w o rks .

S u ita b le  r u n o f f  and 
f i l te r in g  m ode ls  
fo r  th e  zo ne  un de r 
ana lys is , s tu d ie s  o f  
so lid  p e rm e a b ility

C a ta logues, records 
o f  areas a ffe c te d  by 
past events.

G e o lo g ic a l s tu d ie s  
and e s tim a te d  d a ­
tes o f  occu rren ce .

C la ss if ica tio n  o f  
vo lcanoe s, v o lc a n ic  
e x p lo s iv ity  indexes.

W in d  d ire c t io n  and 
v e lo c ity  (o n ly  in th e  
case o f  hazard  fro m  
v o lc a n ic  ash).

H is to r ic a l in fo rm a ­
t io n  and records o f  
w a te r  levels.

C osta l b a th y m e tr ic  
s tud ies .

C yc lone  g e n e ra tio n  
s tud ies .

T h e o re tica l s tu d ie s  
and s to rm -re la te d  
h ig h - t id e  m ode ls .

H is to r ic a l d a ta  fo r  
th e  area o r o th e r 
s ites  w ith  s im ila r  
co n d it io n s .

S tu d y  o f  phys ica l 
and g e o lo g ica l 
ch a ra c te ris t ic s .

M o d e llin g  o f  
po ss ib le  la n d s lid e  
fo rm a tio n ,  b e h a ­
v io u r, v e lo c ity  and 
d is ta n ce  covered.

F re q u e n c y /in te n ­
s ity  s tu d ie s  fo r  
t r ig g e r in g  even ts 
( to r re n t ia l ra ins, 
ea rthqu akes , e tc.)

#

constrain the ir ab ility  to  take care o f themselves. Table 
2 lists the general in form ation needed fo r estim ating 
physical and social vu lne rab ility

d) In fo rm a tion  fo r  risk eva luation
Risk evaluation consists o f determ ining the nature and 
extent o f said risk in order to  arrive at a measure o f its 
potentia l societal consequences. Two approaches exist: 
(1) an analysis o f how risk factors (potentia l hazards 
or dangers, and existing exposure and vulnerabilities) 
in teract, and (2) an analysis o f records o f past events.

e) Extreme event scenarios fo r  
perform ance eva luation

The analysis o f these scenarios consists o f determ ining a 
critica l event in which extreme demands are placed on 
the system o f risk and disaster management, estimating 
a country's economic loss and the performance o f the

country's financia l disaster risk m anagement.16
The in form ation th a t m ight be needed fo r making 

such an analysis consists o f:17

•  Historical in form ation on the phenomenon in 
question: sta tis tics on in juries and deaths, the 
number o f people displaced by events w ith  similar 
characteristics as the one proposed in the scenario.

•  Studies on the  p robab ility  o f occurrence o f 
phenom enon: occurrence rates, exceedance 
rates, distance covered, and both tra jec to ry  
and site am plifica tion  effects.

•  Hazard maps: regionalization o f the country, 
m icrozonification o f cities.

16 See th e  d o c u m e n t "M e to d o lo g ía  de E va lu a icón  de Escenario  e x tre m o " 
a t h t tp : //w w w 3 .c e p a l.o rg .m x /ia d b -e c la c -p ro je c t /0 5 .h tm l

17 The ECLAC m e th o d o lo g y  fo r  c a lc u la tin g  losses is a good  g u id e  fo r  
id e n tify in g  in fo rm a t io n  th a t  is d e s irab le  in escen a rio  s tu d ie s .
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TABLE 2. INFO RM ATIO N FOR VULNERABILITY EVALUATION
VULNERABILITY SOCIAL

D is tr ib u t io n  o f  th e  p o p u la t io n  by u rban  and ru ra l, sex, age g roup s , 
g e o g ra p h y  and h is to r ic a l g ro w th .

S pa tia l d is tr ib u tio n  o f  th e  p rin c ipa l hum an se ttle m e n ts  and th e ir  g ro w th  
ra te  ove r t im e . Lo ca tio n  o f  ha za rdou s in s ta lla t io n s  o r a c tiv it ie s .

S oc ia l in f ra s tru c tu re ,  in c lu d in g  fo r  e d u c a t io n a l,  h is to r ic a l and c u l­
tu ra l assets, re c re a tio n  and sp o rts  fa c i l it ie s ,  hous ing  and h e a lth c a re  
in s ta lla tio n s .

F a rm , in d u s tr ia l and c o m m e rc ia l ( in c lu d in g  to u r is m ) p ro d u c t io n , its  
sp a tia l d is t r ib u t io n  ove r a pe riod  o f  a ye a r (w h en  seasona l).

In f ra s tru c tu re  o f  t ra n s p o r ta t io n  and te le c o m m u n ic a t io n s  se rv ice s , 
su p p ly  o f  p o ta b le  w a te r  and e v a c u a tio n  o f  res idua l w a te r  and so lid s , 
and e n e rg y  (h yd ro ca rb o n s  and e le c tr ic ity ) ,  id e n t ify in g  so u rces  and 
sp a tia l lo c a tio n .

D e v e lo p m e n t in d ic a to rs  - s u c h  as th e  H u m a n  D e v e lo p m e n t In d e x  
deve loped  by  th e  U N D P - and its  sp a tia l d is t r ib u tio n  in th e  c o u n try  
u n d e r s tudy.

E xis tence and a p p lic a tio n  o f  e d u c a tio n a l p ro g ra m m e s  and th o se  fo r  
lo w e r in g  th e  adverse a ffe c ts  o f  ex tre m e  n a tu ra l even ts  such as se ism ic 
and ts u n a m i w a rn in g  system s.

TABLE 3 . RISK STUDIES
DESCRIPTION

M a y  be co n s tru c te d  on th e  basis o f  h is to r ic a l da ta  o r th e  s u p e rp o s itio n  o f  hazard and v u ln e ra b ili ty  indexes. The D isas te r Risk 
Inde x  proposed by  th e  U n ite d  N a tio n s  fo r  in s ta n ce s  in v o lv in g  e a rthqu akes , f lo o d in g  and w in d  is an e x am p le  o f  a re la tive  
inde x  fo r  n a tio n w id e  risk, ca lc u la te d  on th e  basis o f  in fo rm a t io n  and reco rds o f  losses o f  goods and h u m a n  lives.

In th e  a s su m p tio n  th a t  n a tu ra l processes and dam a ge  g e n e ra tio n  m ay be m ode lled  as s to c h a s tic  processes, consequences 
o r losses m a y  be va lu e d  in te rm s  o f  th e ir  p ro b a b ility  o f  oc cu rre n ce  or, a lte rn a tiv e ly , in te rm s  o f  e xpec ted  va lu e s  and 
v a r ia t io n s . A  r ig o ro u s  c a lc u la tio n  o f  th is  ra te  is an e f fo r t  th a t  requ ires  a co n s id e ra b le  c o m p u ta t io n a l e f fo r t  and a d e ta ile d  
kn o w le d g e  o f  S to c h a s tic  hazard  and v u ln e ra b il i t y  m ode ls , as w e ll as a sp a tia l c o rre la tio n  b e tw e e n  dam age  and losses.

A n a ly s is  o f  so c ie ty 's  g e ne ra l b e h a v io u r and p e rfo rm a n c e  o f  in response to  an ex tre m e  h y p o th e t ic a l e ve n t th a t  w o u ld  
pose m a jo r e c o n o m ic , so c ia l, e n v iro n m e n ta l o r s tra te g ic  dem ands.

a / The q u e s tio n  o f  in d ic a to rs  is d e a lt w i th  to  a g re a te r e x te n t in p a rag rap h  f) 
b / E x tre m e -e v e n t an a lys is  is d iscussed in g re a te r d e ta il in pa ra g ra p h  e)

V u ln e ra b ility  stud ies: v u ln e ra b ility  indexes, 
vu lne rab ility  functions fo r the zone and fo r the 
hazard.
Land surveying, land o ffice records, processed 
sate llite  photographs.

Average construction value by square meter for 
the various types o f structures.
Location, capacity and state o f v ita l and critical 
structures (hospitals, medical a ttention centres, 
shelters, fire and police stations, theatres, dams,
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water lines, electric power lines, electric power sta­
tions, oil pipelines, gas pipelines, refineries, roads, 
bridges and means fo r urban transportation).

•  The d istribu tion  o f the population by zone, age, 
social status, sex, religion, etc.

•  Possibility o f secondary effects: fires, explosions 
o f flam m able material.

•  Existence and maintenance o f programmes fo r 
disaster m itigation, alarm systems, disaster drills, 
evacuations, etc.

f)  Risk and m anagem ent system 
perform ance ind ica to rs

A number o f in ternationa l bodies, especially the IDB, 
have encouraged the use o f indicators fo r measuring 
the main factors related to  disaster risk management as 
a too l fo r comparing the risk situation or performance 
o f the risk m anagement systems between countries 
or regions based on num erica l param eters th a t are 
in te llig ib le  to  risk-related decision makers in th is  field, 
especially those engaged in financia l issues.

Indicators are useful fo r regional developmental 
planning, especially fo r im planting the m itiga tion mea­
sures th a t should form  part o f such plans. Indicators try  
to  use a single numerical value to  represent a complex 
s itua tion  dependent on num erous facto rs , some o f 
w h ich are d iff ic u lt  to  express th rough q u a n tita tive  
parameters, in which case they should be defined based 
on the subjective appreciations o f evaluators.

Risk ind ica to rs  fo r  the  Am ericas
In component 2 o f th is  project we developed a system of 
indicators to  be applied in the countries o f Latin America 
and the Caribbean (IDEA, 2006) th a t is more complete 
than the systems we described above. A m ethodology 
was prepared fo r determ in ing fo u r com plex indexes 
derived from  a divers ity o f com ponents.18 In contrast 
to  the indicators described above, th is  new approach 
not only measures disaster risk, but also the manage­
ment performance and e ffic iency o f the countries. The 
procedure was applied to  12 countries (Argentina, the 
Dominican Republic, Jamaica, Chile, Ecuador, Mexico,

18 C ardona, O m ar D ario . 2 0 0 5 . In d ic a to rs  o f  D isas te r R isk and R isk M a n a ­
g e m e n t. P rog ram m e fo r  La tin  A m e ric a  and th e  C aribbean . IDB, Special 
R ep ort o f  th e  S u s ta in a b le  D e v e lo p m e n t D e p a rtm e n t. W a s h in g to n  D.C.

Colombia, El Salvador, Peru, Costa Rica, Guatemala and 
Trinidad and Tobago). O f the five countries where th is 
project conducted case studies, only Nicaragua was not 
included in the indicators project. As a way to  compen­
sate fo r th is  weakness, the case study o f th a t country 
was conducted using an estim ate fo r the indicators 
employed by th is  m ethodology as readers w ill observe 
in the next chapter.

The Disaster D e fic it Index (DDI) relates expected 
losses from  possible catastrophic events to  a country's 
financia l a b ility  to  cope w ith  the s itua tion . To con­
s truct the index it is necessary to  estim ate losses from  
a catastrophic event th a t in flic ts  the maximum losses 
fo r a specific period o f tim e. Figure 1 shows the DDI for 
the 12 countries analysed o f a 100-year event. As the 
reader w ill note, ha lf o f these countries have an index 
reading above 1.0, which suggests th a t they lack the 
capacity to  amass the reconstruction funds necessary 
fo r coping w ith  such a 100-year event.

The Risk M anagem ent Index (RMI) is used to  gauge 
risk management system performance. This is the most 
valuable aspect o f th is  methodology fo r the purposes o f 
the project objective o f th is  report. It is bu ilt on the sum 
o f fou r indicators th a t gauge an equal number o f risk- 
related areas o f public policy th a t in tu rn  employ eight 
underlying ind ictors th a t are subjectively determined 
by local o ffic ia ls  and specialists: Risk Iden tifica tion  
(RI), Risk Reduction (Rr), Disaster M anagement (DM), 
and Financial Protection (FP). The results th a t appear 
in Figure 1 show th a t Chile, Costa Rica and Jamaica 
rate highest among the 12 countries studied on the 
RMI w h ile  the Dominican Republic and Ecuador are 
lowest on the scale.

There are s ig n ifica n t d iff ic u lt ie s  and lim ita tions  
in defin ing indicators ow ing to  the com plexity o f the 
problem and characteristics o f the various variables 
th a t do not lend themselves to  being measured on a 
quan tita tive  basis.

g) ECLAC m ethodo logy fo r  analysing 
econom ic losses

This section offers a summarized version o f the m eth­
odology fo r analysing economic losses developed by 
ECLAC as well as tw o  o ther m ethodologies th a t are 
based on th a t same approach: one to  be applied in suc-
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F ig ure  1. DISASTER DEFICIT INDEX (DD I)

Figure 2 . RISK M A N A G E M E N T INDEX (R M I) A N D  ITS COMPONENTS
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c inct damage evaluations and the other fo r conducting 
retrospective appraisals.

i) Fundamental features o f the ECLAC Manual. The 
ECLAC m ethodology fo r evaluating the socio­
economic im pact o f disasters has been applied 
w ith  increasing frequency in Latin Am erica 
and Caribbean countries. This m ethodology is 
laid ou t in a manual th a t we have updated on 
several occasions since it was firs t published in 
the decade o f the 1980s.19

The manual is structured in to five parts. The firs t 
involves m ethodolog ica l and conceptual issues. The 
second takes up the  m ethodology fo r d iagnosing a 
disaster's e ffects on the public (housing and human 
settlements), and on both educational and healthcare 
in frastructure. The th ird  section deals w ith  quantify ing 
damage in flic ted on energy, potable-water, sanita tion, 
transportation and com m unications in frastructure. As­
sessing damage in each economic sector -ag ricu ltu re , 
industry, commerce and to u rism - is the subject o f the 
fou rth  section. The manual concludes w ith  the m eth­
odology fo r evaluating global disaster effects (on the 
environm ent, women, a recapitu la tion o f damage and 
its macroeconomic, em ploym ent and income effects).

We w ill now succinctly describe the general evalu­
ation criteria  contained in the ECLAC manual. D irect 
damages are those in flic ted on assets th a t are im m o­
bilized, destroyed or damaged and on stocks including 
fina l goods, goods in process, raw materials, inputs and 
spare parts. In essence, th is category consists o f damage 
to  assets th a t occurred practica lly over the course o f 
the disaster. The main items in th is  category include the 
to ta l or partial destruction o f physical in frastructure, 
buildings, installa tions, machinery, equipm ent, means 
o f transpo rta tion  and storage, fu rn itu re , damage to 
farm land, irriga tion works, reservoirs and the like. The 
destruction o f crops ready fo r harvest must also be 
assessed and included as d irect damage. Direct dam ­
age occurs practica lly at the m om ent o f the disaster 
or w ith in  a few  hours thereafter. Indirect damages as

19 The m o s t re ce n t ve rs io n  o f  th is  m anu a l can be fo u n d  a t th e  ECLAC 
w e b s ite  u n d e r th e  t i t le  "H a n d b o o k  fo r  e s tim a t in g  th e  s o c io -e c o n o m ic  
and e n v iro n m e n ta l e ffe c ts  o f  d isa s te rs "

well as global and macroeconomic effects, in contrast, 
have an extended duration which should be estimated 
at up to  five years depending on past experience and 
the  m agn itude o f the  phenom enon. In the  case o f 
slow onset or prolonged events (meteors, droughts or 
the consequences o f an El N iño-Southern Oscillation), 
d irect damages may occur over an extended period o f 
tim e and even be fu rth e r expanded should any in fra ­
structure th a t had been in it ia lly  repaired or replaced 
once again be affected (such a bridges destroyed by 
recurring flooding).

Ind irect damages basically consist o f production 
losses, a cu rta ilm en t o f the flo w  o f goods and services 
th a t cease to  be produced or provided during the tim e 
extend ing  from  the  m om ent a disaster occurs and 
po ten tia lly  lasting until the rehabilita tion and recon­
struction process, which as we have already indicated 
may extend over a m axim um  tim e  horizon o f up to 
five years a lthough the greatest losses are experienced 
during the firs t two. In any event, calculating its effects 
can extend throughou t the period needed to  partia lly  or 
completely restore productive capacity. I ndirect damages 
include the greater expenditures or costs required for 
the production o f goods and the provision o f services 
owing to  disaster effects as well as the revenue shortfalls 
arising ou t o f an im possib ility or greater d iff ic u lty  to 
produce or provide them, which in turn  w ill take the 
form  o f macroeconomic effects.

M acroeconom ic e ffects  refer to  the incidence o f 
the disaster on the behaviour o f the main economic 
variables. As a result, these effects reflect the reper­
cussions o f d irect and ind irect damage so they should 
not be added to  those tallies. In some, localized events 
in specific zones and in larger countries, it may prove 
im portant to  conduct th is  analysis at a provincial, state, 
departm ental or m unicipal level.

The most s ign ifican t macroeconomic effects o f a 
disaster are those th a t are fe lt  in Gross Domestic Prod­
uct levels and grow th rates as well as in the degree o f 
a c tiv ity  in specific sectors o f the economy, the trade 
balance (owing to  the change in export, tourism  and 
service activities, as well as in im ports and payments 
fo r external services), in indebtedness, m onetary re­
serves and in both public finance and gross investment. 
Depending on the characteristics o f the disaster, it can
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be im portan t to  estim ate secondary e ffects such as 
price increases and changes in both em ploym ent and 
household income levels.

The va lua tion  c rite ria  fo r assessing damage tha t 
occurs during a disaster may vary and cover a broad 
range o f s ituations th a t we can classify in three ca t­
egories: a) orig inal value (cash value, at current prices);
b) replacement cost (in cond itions o f qua lity  and ser­
vices sim ilar to  those prevailing prior to  the disaster);
c) reconstruction needs (based on determ in ing how 
reconstruction is to  be conducted and w hat im prove­
ments or re inforcem ent and m itiga tion  measures are 
needed in an tic ipa tion  o f fu tu re  events). One approach 
to  disaster damage va luation begins by calculating the 
depreciated value o f lost assets (at "book value"). In 
th is  way it is possible to  estim ate the cost o f the lost 
or affected assets as they were at the m oment o f the 
disaster, taking in to account the age o f such assets in 
order to  calculate the "use life " it had left. In countries 
experiencing a s ign ificant in fla tionary process, the book 
value is not useful as an approxim ation o f the market 
value o f an asset or good. In such instances one may 
wish to  try  calculating its orig inal value and revalue it 
based on the increase experienced in purchasing prices 
between the tim e o f a good was acquired and the year 
it was destroyed. However, such an exercise involves 
numerous com plications arising ou t o f the absence or 
lack o f re liab ility  o f the components o f price indexes 
over an extended period o f time.

There is another damage va luation approach tha t 
can be based on estim ating the replacem ent-cost value 
o f lost assets while  incorporating m itiga tion  facto rs in 
anticipation o f future disasters. In other words, lost assets 
should be valued not only in term s o f the cost o f new 
ones which w ill necessarily include considerations fo r 
any technological advances: depending on the age o f 
the asset in question, it is unlike ly th a t the exact same 
product, w ith  identical characteristics w ill any longer 
be available in the market), but also any characteristics 
th a t would make it more resistant to  the im pact o f new 
natural phenomena o anthropogenic (m itigation).

There are in term ediate criteria  between these tw o 
"extremes" tha t, as we have explained earlier, are de­
term ined based on analytical needs, the specific char­
acteris tics o f the assets in question, the ava ilab ility

o f in fo rm ation  when making a va lua tion  and, to  an 
im portan t extent, the tim e th a t the va lua tor has for 
conducting such an assessment. In each case, one must 
consider the value o f the equipm ent th a t is functiona lly  
closest to  the one destroyed and whose purchase and 
financing are feasible.

It is im portan t to  determine the difference between 
replacement costs w ith  and w ith o u t m itiga tion  as th is 
w ill determ ine the country 's  financ ia l and eventual 
ex te rna l-cred it needs.

ii) Summary o f the abbreviated damage evaluation 
survey m ethodology.20 This m ethodology was 
designed to  evaluate damage from  frequent 
events o f non extreme m agnitude. It is an ab­
breviated variant o f the methodology developed 
by ECLAC th a t appears in the aforementioned 
manual. This focus was developed based on the 
experience o f Mexico and involves a prior e ffo rt 
to  iden tify  the affected area and its socio-eco­
nomics, as well as to  establish the support o f 
authorities in the affected zone, (local provincial 
and municipal governments, depending on the 
case) and o f local civil defence agencies.

The field work requires th a t a team o f fou r research­
ers (tw o specialists in socio-econom ic m atters and tw o 
engineers specializing in risk related issues, depending 
on the type o f disaster to  be evaluated) travel d irectly 
to  the affected area fo r a period o f three to  fou r days. 
The study, complete w ith  conclusions should be drawn 
up as a team e ffo rt w ith in  roughly ten days and the 
presented to  the corresponding authorities.

Two weeks a fte r the emergency response phase has 
passed public offic ia ls and representatives o f the private 
sector should be interviewed and fie ld v is its to  affected 
areas conducted as a way to  co llect in form ation on the 
ground. During th is  phase emphasis should be placed 
on detecting the precise causes o f the damage in each 
economic sector arising out o f the natural phenomenon, 
the in tensity o f the phenomenon, its characteristics and 
the degree o f vu lne rab ility  o f both the population and

20  This s e c tio n  su m m a rize s  D an ie l B itrá n 's  w o rk , A b b re v ia te d  dam age  
v a lu a t io n  su rve y  m e th o d o lo g y . E xisten  d a to s  b ib lio g ra f ic o s  para esta 
pu b lica c ió n ? .
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exposed goods. It is possible to  deduce from  such an 
assessment the technical m itiga tion  proposals at the 
heart o f the evaluation.

The criteria fo r valuing damaged or destroyed assets 
is based on the ir replacement cost including m itiga tion 
works th a t are to  be included in the reconstruction or 
repair o f the affected economic and social infrastructure. 
The va luation strategy, which is explained in detail in 
the document, includes e ffo rts  prior to  and during the 
fie ld trip  to  the affected region.

iii) Summary o f the retrospective evaluation o f the 
socioeconomic im pact o f disasters.21 In order 
to  achieve a long-term  view  o f the im pact o f 
d iffe ren t types o f disasters a recount o f the ir 
effects over an extended period o f tim e is o f 
fundam ental importance. Accumulated tota ls 
and annual averages make it possible to  identify 
the most vulnerable regions, the incidence o f the 
various phenomenon and the financial demands 
o f rehab ilita tion and reconstruction. Given the 
prolonged period o f return o f most financia l 
expenses a retrospective study are needed to 
de tect and q u a n tify  the  e ffec ts  o f extreme 
events, which are those th a t make it possible 
to  determ ine the upper lim its  o f the effic iency 
o f a country's risk management system.

Many problems are posed when conducting a retro­
spective and cum ulative evaluation o f socio-econom ic 
impacts th a t extend well beyond those th a t arise in the 
course o f a post-disaster, on-s ite  assessment. As we 
have already explained, a va luation on the ground and 
in the im m ediate wake o f a disaster prim arily involves 
qua n tify ing  the damage or destruction  to  property. 
Indirect effects (losses in the production o f goods and 
services) are much more d iff ic u lt to  estim ate because 
the available records generally are confined to  loss o f 
life and physical infrastructure, meaning th a t retrospec­
tive  evaluations tend to  underestimate real economic 
impacts. Such an underva luation o f disaster effects

21 This se c tio n  su m m a rize s  D an ie l B itrá n 's  w o rk , "E v a lu tio n  R e tro spe c­
t iv a  del Im p a c to  S o c io e co n ó m ico  de los Desastres y  co ns ide rac io nes  
m e to d o ló g ic a s  para lle va r la  a ca bo ." h t tp : //w w w 3 .c e p a l.o rg .m x /ia d b -  
e c la c -p ro je c t/0 5 .h tm l

also arises from  the tendency to  record only medium 
or large scale events.

Once a decision is made as to  the tim e span as well 
as the sectorial and regional breakdown one hopes to  
achieve, d irect consu lta tions are needed w ith  officia ls, 
especially authorities w ith  the longest service w ith  the 
most re levant agencies as well as w ith  educational 
ins titu tions  in ternationa l bodies, business groups, and 
emergency aid associations. Furthermore, bibliographic, 
hemerographic and internet sources should be consulted. 
During interviews one should ask to  consu lt historical 
records. Given the diverse orig in o f sources o f historical 
in form ation and the various evaluation criteria  used, 
it may be necessary to  make adaptations to  the ECLAC 
Manual methodology. It may also be necessary to  resolve 
problems w ith  economic statistics so th a t accumulated 
effects can be expressed in constant term s and in tha t 
way measure real disaster im pact over time.

2. INFORMATION FOR DISASTER Ris k  MANAGEMENT

a) N ationa l risk m anagem ent systems
Risk management refers to  the actions and policies aimed 
at avoiding or reducing disaster-related loss o f life, goods 
and in frastruc ture  in a given country. This defin ition  
includes measures adopted fo r lim iting  environm ental 
destruction from  disasters. Risk management covers a 
broad spectrum o f activ ities the help raise public safety 
levels. A risk reduction strategy, therefore, should focus 
on managing each and every risk component.

A nationa l risk m anagem ent system consists o f 
the in teraction between ins titu tiona l actions, financial 
mechanisms, norms and policies. The principal task facing 
risk-m anagem ent decision makers is to  establish an ef­
fective nationwide system w ith  a comprehensive outlook 
and which engages levels o f both the central and local 
governments, the general public and local businesses. 
Disaster risk management refers to the part o f the system 
th a t executes actions before, during and afte r a disaster.

The measures, activities and tim ing o f actions related 
to  disaster risk management, as well as the ir cost-benefit 
in relation to  expected results are decisive in choosing 
effective risk management strategies and policies in the 
context o f sustainable development. Such strategies in 
Latin American and Caribbean countries have achieved
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varying degrees o f development. Disaster reduction as 
expressed in term s such as prevention and m itiga tion 
generally loom large in po litica l discourse i f  not in con­
crete measures. Most disaster management institu tions 
have concentrated on strengthening emergency response 
preparations, drawing up hazard maps and im plem ent­
ing early warning mechanisms. The great d ivers ity o f 
dem ographic density, so c io -po litica l systems, levels 
o f development and exposure to  disasters o f variable 
in tensity  have led the countries o f the region to  adopt 
d iffe ren t risk management forms.

In order to  assess the efficacy o f a country's risk 
management strategy one must study the organizational 
s truc tu re  o f d isaster m anagem ent, its  in s titu tio n a l 
development and operational e ffic iency in preventing 
fu tu re  effects and in conducting a rapid and e ffic ien t 
recovery o f the population and the economy fo llow ing  
a disaster. One im portan t com ponent o f such a strategy 
is the capacity to  undertake an e ffic ien t handling o f 
the post-disaster crisis s ituation. All o f the above w ill 
make it possible to  gauge the relative im portance the 
governm ent o f the country in question assigns to  risk 
management policies.

Ins titu tiona lity  is a particularly im portant issue. Risk 
management demands an e ffic ie n t organization at all 
levels o f national, provincial and municipal government. 
In order to  be effective, public risk management system 
m ust possess three main characte ris tics : rank high 
enough w ith in  the ins titu tiona l organigram  to  assure 
th a t th is  issue becomes a national p rio rity  and th a t 
the measures and actions th a t are adopted are quickly 
and e ffic ie n tly  im plem ented; effective in ter-sectoria l 
coordination mechanisms as the system's function ing  
depends on the w ill and coordinated action o f several 
sectors; personnel w ith  the  necessary tra in in g  and 
experience fo r handling the various tasks involved in 
disaster management and who have the professional 
com m itm ent needed to  overcome the problems o f ac­
celerated personnel turnover th a t chronica lly  plagued 
the system. The public risk management system must 
attend to  all management issues and not ju s t the emer­
gency, as is frequently  the case, and have contingency 
plans fo r executing the main tasks.

The countries o f the region have adopted diverse 
in s titu tiona l form s fo r purposes o f risk management

and the im portance o f the  subject fo r  the  po litica l 
life  o f those same countries also varies. Such diversity 
makes it d iff ic u lt to  define typologies in these coun­
tries' recent evolution and actions. A measure o f the 
effic iency o f the analysis o f the results o f the d iffe ren t 
strategies over tim e can be achieved by comparing the 
natural phenomena th a t have taken place and the ir 
socioeconomic impact.

The m ethodology fo r designing and evaluating d i­
saster risk management strategies th a t Jaime Baraqui 
prepared fo r th is  programme displays some strategic 
risk management orientations fo r rehabilita tion, recon­
struction, prevention and m itiga tion . The m ethodology 
includes in s titu tio n a l, po litica l, financ ia l, techn ica l, 
development, investment and macroeconomic issues. Its 
recommendations were developed on the basis o f more 
than 30 years o f ECLAC experience in the region.

b) In fo rm a tion  fo r  the  various phases 
o f  disaster m anagement

An e ffic ien t handling o f a national risk management 
strategy should include information decision makers need 
fo r executing the various stages o f risk management as 
well as th a t required by the po ten tia lly  affected popu­
la tion, and fo r in form ationa l media. Such in form ation 
should not be confined to  the greatest risks associated 
w ith  the most disastrous events. Several studies have 
documented th a t smaller disasters frequently  account 
fo r a degree o f accumulated losses sim ilar to  th a t o f 
large scale events as the sm aller-scale ones tend to 
occur more frequently. Nevertheless, the smaller events 
receive considerably less a tten tion  and docum entation 
as large scale disasters tend to  be seen by the pubic as 
being o f much greater significance.

Decision makers should adopt policies and measures 
based on risk analysis (hazards, risk exposure, vu lner­
ab ility). The iden tifica tion , analysis and quantifica tion  
o f probable losses should be the basis fo r instrum enting 
the proper measures. So it is essential th a t they wield 
in form ation and methodologies fo r gauging and analys­
ing hazards - th e ir  frequency, m agnitude and localiza­
t io n -  vu lne rab ility  (the exposed population and assets) 
and the resulting risk.22 There is also an indispensable
22 "L iv in g  w ith  Risk, a g lo b a l re v ie w  o f  d isa s te r re d u c tio n  in it ia t iv e s " ,

In te rn a t io n a l S tra te g y  fo r  D isas te r R e d u c tio n , G eneva, J u ly  2004.
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need fo r records o f the experience and lessons drawn 
from  the characteristics and im pact o f past disasters. 
For th is  reason it is desirable to  have data banks w ith  
historical series.

In order to  determ ine w hat in form ation is needed 
fo r disaster management decision-m aking it is helpful 
to  divide management issues between those in the pre­
disaster and post-disaster phases.23 The ideal situation 
is to  have in place policies and programmes in keeping 
w ith  the  guidelines described in th is  pub lica tion so 
as to  better assure th a t actions are most effective in 
both phases.

c) In fo rm a tion  fo r  the  p re-d isaster phase
Among pre-disaster activ ities the fo llow ing  have been 
identified as the most im portan t fo r assembling the 
in form ation necessary fo r proper risk management:

Prevention. This refers to  activ ities  th a t tend to 
avoid the adverse fron ta l im pact o f hazards as well 
as o f technological, ecological and biological disas­
ters. Investments in prevention measures should be 
prioritized depending on social and technical feas ib il­
ity  and cost/benefit considerations. They should also 
be jus tified  in relation to  zones frequently  affected by 
disasters. W ith regard to  public awareness and edu­
cation campaigns, prevention is aimed at reshaping 
a ttitudes and behaviour so as to  promote a 'cu lture  o f 
prevention'.24 In ligh t o f those considerations, in add i­
tion  to  actions o f a s tric tly  physical nature, prevention 
includes actions fo r raising awareness as well as the 
organization, education and preparation o f c iv il soci­
ety about disaster prevention and response. This stage 
demands general risk in form ation and above all the 
need to  iden tify  the most vulnerable zones as well as 
the most adverse probable scenarios.

P reparation. This face t consists o f the activ ities 
and measurements taken ahead o f tim e to  assure an 
effective response when a disaster hits, including early 
and effective warnings and the tem porary evacuation 
o f threatened people and goods. For these reasons it 
requires the existence o f observation, forecasting and 
public a le rt systems, as well as networks fo r measuring

23 Ibid.

24  Ibid.

hydro-m eteoro logica l, geological and anthropogenic 
hazards. These systems require flu id  com m unications 
mechanisms tha t can reach the most remote communities.

Emergency p lann ing . An e ffic ie n t management o f 
a crisis produced by a natural phenomenon must rest 
on e ffective  emergency planning. The basis fo r such 
planning is a su ffic ien t volum e o f in form ation to  allow  
fo r prior and tim e ly  access to  the fo llow ing  resources: 
contingency plans fo r event scenarios w ith  varying de­
grees o f hazard; preparations and resources set aside to 
attend to  emergencies; evacuation plans and shelters; 
the assigning o f responsibilities among protagonists 
in the emergency plan (especially on the level o f the 
armed forces and non governm ental organizations); 
and the existence o f funds budgeted fo r emergency 
response. O ther s tra teg ic  pre-disaster o r ie n ta tio n s  
involve assuring the presence o f a lternative routes o f 
com m unication, redundancies in the healthcare system 
and basic resources such as the provision o f w ater for 
sanita tion systems.

For th is  phase, decision makers need e ffic ien t in ­
fo rm ation  systems regarding the evolution o f the phe­
nomenon and its consequences. It is necessary to  have 
plans fo r launching in form ationa l campaigns directed 
at the general public, and especially fo r those in high 
risk situations. Plans should antic ipate  rapid response 
fo r im plem enting se lf-p ro tection  measures including 
the production and d is tribu tion  o f special in form ation 
fo r people w ith  special physical or cu ltu ra l needs. It is 
particu larly  im portan t to  antic ipate  broad and tim e ly  
mechanisms fo r providing w ith  in form ation the media, 
which is indispensable fo r raising public awareness and 
in form ing the public o f se lf-p ro tection  measures.

M it ig a tio n . This refers to  s tructura l and non struc­
tura l measures undertaken to lim it the adverse impact of 
natural and technological hazards, and those resulting 
from  environm ental degradation25 such as:

Prevention and Mitigation Works. The pre-disaster 
part o f a na tiona l s tra tegy m ust include hydrau lic  
works fo r the prevention o f flood ing and drought, and 
vu lne rab ility  studies regarding strategic insta lla tions 
and v ita l lines or plans fo r th e ir  im plem entation. En­
gineered construction demands specialized knowledge

25  Ib id .
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and the adapting o f technologies to  conform  to  local 
conditions. Special a tten tion  should be given to  risk- 
reduction programmes fo r non-engineered construction 
(particu la rly  se lf-b u ilt homes), including a continuous 
d iffus ion programme providing artisanal or se lf-bu ild ­
ers w ith  technologies appropriate to  th e ir environm ent 
and experience.

Non structural mitigation measures.These non-en- 
gineered measures th a t reduce vu lne rab ility  to  hazards 
include land-use planning and regulations; building codes 
and th e ir  enforcem ent; zoning according to  degree o f 
hazards; reforestation o f costal areas and h ill/m oun­
tainsides; governm ent educational and tra in ing efforts, 
and the public's involvem ent in m itiga tion  works.

It is im portan t to  have a solid body o f c iv il defence 
or disaster m anagement norms, bu t it  is even more 
im portan t fo r such rules to  be correctly enforced and 
applied. Of equal significance are land use regulations 
and zoning policies fo r the areas w ith  the greatest degree 
o f vu lnerability, building codes th a t contem plate safety 
in the face o f extraord inary natural phenomena such 
as earthquakes and wind, as well as properly oriented 
yearly and m edium -term  planning.

d) Post-d isaste r phase
Post-disaster involve attending to  the emergency as well 
as both rehabilita tion and reconstruction processes.

Emergency response. The provision, a tten tion  to  or 
management o f an emergency s ituation includes plans, 
s tructures and systems fo r coord inating the actions 
o f the governm ent w ith  those o f non governm ental 
organizations, groups o f volunteers, civil organizations 
and in ternationa l aid fo r responding to  emergencies. 
It is im po rtan t, there fo re , to  have the  in fo rm a tion  
necessary to  draw up contingency plans th a t provide 
fo r and assign responsibilities to  the sectors involved, 
evaluate emergency needs (affected population and 
te rrito ry ) and fa c ilita te  a flu id  exchange o f in form a­
tion  between the affected population and authorities 
in charge o f the emergency. It is necessary to  consider 
where financing  fo r em ergency response w ill come 
from  (centra l and local governm ents, in te rna tio na l 
and private aid), hum anitarian assistance, the role o f 
the armed forces, non governmental organizations and 
groups o f volunteers, the operational characteristics o f

emergency response (tim ely evacuation o f the affected 
or a t-r isk  population, search, rescue and a tten tion  to 
victim s), planning fo r and organizing shelters, assuring 
the ava ilab ility  o f routes th a t can act as alternatives 
when other roads are impassable, the handling o f in-kind 
aid, shelter, food, and both physical and psychological 
help campaigns.

It is im portan t to  be able to  draw on in form ation 
regarding the past handling o f s im ilar contingencies, 
the am ount o f local and fore ign resources employed 
and how they were used, as well as the regular and 
special budget items (in the case th a t special funds 
were assigned) from  the responsible bodies.

R ehab ilita tion . Rehabilitation largely consists o f 
repairing ins ta lla tions , in fra s tru c tu re  and assets in 
general w ith o u t m odify ing the  princ ipal characte r­
istics and respecting th e ir  general in s ta lla tion , size, 
general design, coverage and breadth. In contrast to 
the reconstruction phase, m ajor studies and projects 
are not required. W hat is necessary is to  determ ine in 
each instance w hether rehabilita tion or reconstruction 
is required. This phase demands the existence o f quick 
evaluation systems th a t set priorities fo r the various 
rehab ilita tion  tasks such as re-establishing essential 
public services and productive activ ities including the 
provisioning o f potable water, e lectric power and the 
means o f com m unica tion, medical a tten tion  fo r  the 
injured, clean-up and removing debris, repair o f housing 
and sanitation systems, rehabilita tion o f roads providing 
access to  affected areas, financia l support in the form  
o f soft loans to  small-scale producers and delivering 
seeds to  medium-sized and large-scale farmers.

It is necessary to  have in place procedures fo r de­
term in ing and obta in ing financing w ith  which to  cover 
the need fo r funds th roughou t the rehabilita tion phase. 
Special a tten tion  should be paid to  describing and ana­
lysing rapid assessment too ls26 w ith  which to  determine 
priorities and the volume o f financial resources available 
fo r the rehabilitation o f basic services.27 The same degree

26  These te c h n iq u e s  sh o u ld  n o t be co n fused  w ith  th o s e  em p lye d  by  U n i­
te d  N a tio n s  agenc ies  and som e n a tio n a l o rg a n iz a tio n s  fo r  e s tim a tin g  
u rg e n t needs in th e  th e  e m e rg e n cy  phase.

27 In th is  regard  th e  g o v e rn m e n t o f  M e x ic o  has deve lope d  a to o l fo r
q u ic k ly  assessing needs. The A s ian  D isas te r Preparedness C en te r (ADPC) 
has deve loped  th e  m e th o d o lo g y  DANA, w h ic h  has been used on an 
e x p e r im e n ta l basis by  som e La tin  A m e ric a n  co u n tr ie s .
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o f attention should be provided to  identifying the sources 
th a t were available fo r financing rehabilita tion during 
recent disasters w hether they be from  public sources 
(owing to  the special or extraord inary reassigning o f 
budgeted fund) or private one (in the case o f privately 
controlled basic services).

R econstruction. When a disaster occurs, the au­
thorities must design a reconstruction strategy, defining 
priorities based on existing needs and available resources 
and take in to  account the need to  in troduce proper 
m itiga tion  factors. During th is  phase comprehensive 
civil works projects must be designed, a process th a t 
demands a series o f prior studies. This phase is o f major 
importance owing to  its economic, social, environmental 
and financia l repercussions. Its execution should lead 
to  fu lly  restoring the public's normal living conditions 
as well as the pre-disaster economic and social devel­
opm ental dynamics o f affected region or country. This 
phase takes the form  o f executing specific projects tha t 
have been properly evaluated, prioritized, harmonised, 
coordinated between one another and consistent w ith  
the am ount o f financ ia l resources available, wh ich 
means those th a t have been fu lly  programmed and 
inserted in to  a m edium - to  long-term  reconstruction 
programme.28

During this phase, in contrast to tha t o f rehabilitation, 
finished projects are needed. Civil works, fo r example, 
demand a series o f prior studies including those con­
tem pla ting basic engineering, geom etric and structural 
design, demand analysis, de te rm in ing  the locations 
th a t are ideal fo r an optim al use o f investments and 
costs as well as in re lation to  demand, vu lne rab ility  
reduction needs, optim al scale and dimensions based 
on both current needs and those th a t are projected fo r 
the foreseeable fu tu re  among other considerations. Vu l­
nerab ility  reduction is an indispensable prerequisite o f 
the reconstruction programme as the new insta lla tions 
-w hose execution w ill involve very large sum s- must 
be su ffic ien tly  protected against disasters.

The program m atic orien ta tions th a t ought to  guide 
reconstruction programmes include, among others: the 
replacem ent o f physical in frastruc tu re  and o f social 
losses; the recovery o f productive activ ities th a t have
28 In fo rm e  sobre A sp ectos  M e to d o ló g ic o s  y  de E stra teg ias, Ja im e  B araqu i,

d o c u m e n t fo r  th e  IDB/CEPAL p ro je c t, M a y  12, 20 04 .

been affected; re-establish a proper management o f 
basins and environm ental preservation; have available 
the necessary human settlem ents and resettlements; 
im plem ent proper urban environm ental management; 
reactivate the affected population's economic and social 
fabric and generate productive jobs. Reconstruction ac­
tions should also consider the conservation o f natural 
resources and be linked to  sustainable development.

3. INFORMATION FOR FINANCIAL 
DISASTER RISK MANAGEMENT

a) In trodu c tion
Such in form ation includes th a t which underpins the 
financial management o f disasters. As such, in its broadest 
acceptance it must extend to  include not only in form a­
tion  related to  indirect damages and subsequent losses, 
but also comprehend inform ation on costs th a t m ight be 
incurred in the prevention and preparation phase. It must 
also cover data on the expenditures made during the 
emergency response, recovery and rehabilita tion phases 
as well as the cost o f reconstruction investments. 29 It 
also extends to  in form ation on instrum ents designed to 
cushion through risk transferences the financia l effects 
o f disasters on the country.

An analysis o f in form ation on financia l a llo tm ents 
fo r such objectives offers an appreciation o f the extent 
to  which the governm ent prioritizes prevention actions 
over disaster response activities. For th a t reason it is 
w o rthw h ile  dealing separately w ith  the financing o f 
risk-reduction ac tiv ities  in the prevention phase (ex 
ante financing) funds a llo tted to  emergency response, 
and the rehabilita tion and reconstruction phases. By 
app lying the  ECLAC m ethodo logy fo r  assessing the 
im pact o f disasters it is possible to  produce in form a­
tion  on the investm ent costs o f the rehabilita tion and 
reconstruction phases. Such evaluations usually include 
the profiles o f projects needed fo r dim inishing a country 
or region's vu lne rab ility  to  fu tu re  disasters.

However, ow ing to  the custom ary tim ing  o f these 
evaluations (roughly three weeks a fte r the event, es­
sentia lly  a fte r the emergency has passed given th a t 
the purposes o f th is  assessment is quantifica tions for
29  E v a lu a tio n  o f  In te r-A m e r ic a n  D e v e lo p m e n t B an k 's  O p e ra t io n a l P o licy  

on  N a tu ra l a n d  U n e xp e c te d  D isas ters, DRM , S ep te m b e r 2 0 0 3 , pp. 34.
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rehab ilita tion and reconstruction), emergency related 
quantifica tions are overlooked. Under the ECLAC m eth­
odology, the cost o f attending to  the emergency based 
on real expenditures and donations is included under 
ind irect disaster effects.

The public sources o f in form ation fo r docum ent­
ing the financia l handling o f disasters include internal 
resources (such as disaster funds, budgetary reassign­
ments, new taxes fo r generating additional revenues, soft 
loans used to  support productive sectors and the flow  o f 
insurance claim  payments) and external resources (the 
aid, loans and donations from  in ternationa l organiza­
tions and private credit sources as well as those derived 
from  risk transferences in the form  o f reinsurance and 
catastrophe bonds).

It is useful to  deal separately w ith  the financing 
o f prevention-related risk reduction actions and o f the 
emergency, rehab ilita tion  and reconstruction phases. 
In both instances there tends to  be a com bination, in 
varying proportions, o f s ituations in which:

a) The central government assumes a high degree of 
risk either through calam ity funds or by drawing 
down resources from  other programmes.

b) In te rn a tio n a l assistance becomes the  main 
fund in g  source both  in te rm s o f loans and 
donations.

c) The private sector largely assumes the conse­
quences by recovering insurance or reinsurance 
premiums.

d) A very inc ip ient practice o f securitiz ing catas­
trophe bonds.

The sources o f in fo rm ation  fo r docum enting the 
financia l handling o f disasters are scattered and gen­
erally suffer from  gaping holes. O f particu lar concern 
is the considerable lack o f oversight o f post-disaster 
activities. In form ation on spending or the reassigning 
o f public spending is registered in each country's public 
accounts w h ile  th a t o f foreign assistance is generally 
recorded by the central in s titu tio n  in charge o f risk 
management. The hardest data to  come by is often th a t 
o f insurance cla im  recovery. The o ffic ia l in s titu tions  
th a t set the operating norms o f insurance firm s tend 
to  co llect such in form ation.

Decision makers m ust tu rn  to  m u ltip le  sources 
o f in form ation - to  which access is often lim ited - for 
im plem enting the necessary policies. The in form ation in 
question includes public accounts th a t are su ffic ien tly  
detailed as to  make it possible to  discern the volume 
o f funds applied and the redirecting o f programmes, 
external financing and the probable re-channelling o f 
loans as well as the extent o f insurance coverage and 
claim  recovery once a disaster has occurred.

b) F inancing pre-d isaster actions
The countries o f the region continue to  suffe r from  a 
lim ited am ount o f financial resources fo r the pre-disaster 
phase, but w hat is available appear to  be increasingly 
taking the form  o f programmes oriented toward prom ot­
ing the prevention and reduction o f disaster risk.

Pre-disaster actions include the assigning o f re­
sources for:

i) research and activ ities  aimed at improving risk 
awareness (hazard, vu lnerab ility  and risk maps);

ii) prevention actions including public awareness;
iii) vu lne rab ility  studies, particu la rly  o f strategic 

installa tions;
iv) m itiga tion  works;
v) activ ities  related to  emergency-response pre­

parations and rehabilita tion;
vi) those a llo tted  fo r setting up early detection 

and warning systems, and
vii) those oriented toward creating a public culture 

o f prevention.

When a country's national budget includes calam ­
ity  funds, w hether they be earmarked fo r emergency, 
reconstruction or prevention-investment, the ir effective­
ness w ill depend on the re lationship between available 
resources to  the risks th a t they intend to  cover as well 
as the f lu id ity  o f the procedures through which they are 
paid out. A fund's effectiveness is also dependent on 
which sectors are to  be covered and the way in which 
priorities may be set fo r awarding funds to the population 
segments most vulnerable to  disasters. In fo rm ation on 
the size and priorities o f such funds tend to  appear in 
the data th a t the ins titu tion  in charge usually publishes 
over the internet.
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c) F inancing post-d isaste r actions
When a disaster occurs, the emergency, rehab ilita tion 
and reconstruction phases depend to varying degrees on 
financing from  diffe rent sources: a llotm ents or transfers 
from  the budgets o f central, provincial and m unicipal 
governments; domestic or foreign donations; additional 
external financ ing  or the re-channelling  o f loans or 
lines o f cred it th a t had been previously authorized; tax 
cuts; the issuing o f so ft loans through banks and the 
collection o f insurance and reinsurance.

In order to  finance actions in response to  disaster 
consequences it is necessary to  have previously put into 
place mechanisms th a t provide the resources needed for 
covering expenses during the emergency, rehabilita tion 
and reconstruction phases. Disasters provoke d irect 
damages and lead to  a curta iling  o f the production o f 
goods and services. Calam ity funds are largely set aside 
fo r emergency response and in some instances fo r the 
repair and reconstruction o f damaged or destroyed 
public sector in frastructure.

In the countries tha t have set up such funds, they only 
cover d irect damages except fo r agricu ltura l damages. 
Several countries provide various form s o f insurance 
w ith  which to  support farm ers in the event o f disaster- 
induced agricu ltura l losses, especially the least a ffluent 
sectors. Non farm  in form al sectors receive v irtu a lly  no 
support except those countries w ith  programmes fo r 
housing reconstruction th a t almost always involve hiring 
people from  among the same affected sectors.

When it comes to  external financing, it is im portant 
to distinguish between non refundable resources -m a in ly  
donations from  finan c ia l in s titu tio n s , governm ents 
and non governm ental organ izations- and those tha t 
must be repaid: contingency credits from  international 
funding agencies, the reorientation o f existing loans or 
new loans. Such resources include IDB and the World 
Bank fac ilit ie s  and mechanisms, the reorientation o f 
previously approved loans and the re fo rm u la tion  o f 
active lines o f cred it to  meet reconstruction needs, and 
the rejection o f new loan requests.30 In fact, the World 
Bank and the IDB have leading sources o f post-disaster 
recovery and reconstruction fund ing . The agency in

30 The In te r -A m e r ic a n  D e v e lo p m e n t B an k and th e  W o rld  B a n k  o f fe r  
c o u n tr ie s  spec ia l c o n t in g e n c y  fa c i l it ie s  fo r  such  ins tan ces  as do som e 
s u b -re g io n a l d e v e lo p m e n t banks  ( fo r exam p le , th e  BCIE, CDB and CAF.

charge o f risk management can obtain in form ation on 
such issues from  the records o f the Central Bank o f the 
country in question.

d) Risk transference
Insurance and reinsurance are among the most important 
risk transference mechanisms. They can be a good option 
fo r o ffse tting  the financia l imbalances th a t disasters 
in f l ic t  on pub lic  and private finance. However, the 
type o f disasters th is  type o f coverage provides in the 
region is greatly lim ited by the high cost o f premiums 
in countries w ith  a considerable incidence o f risk from  
natural phenomena.

Any analysis o f th is  subject should id en tify  and 
assess the extent o f penetration, cost and effic iency 
o f ca tas troph ic  insurance and reinsurance covering 
economic and social in frastruc tu re  and o ther public 
and private sector assets as well as the extent to  which 
farm  production is covered. Such an exercise makes it 
possible to  evaluate the potentia l fo r such risk transfer­
ence mechanisms to  assume a broad role in the region. 
However, the necessary in form ation is often not easy to 
come by. Useful in form ation in th is  regard can be ob­
tained from  the governmental institutions some countries 
have established fo r regulating insurance companies.

Insurance is particu larly  valuable in helping w ith  
financia l recovery fo llow ing  a disaster and fo r reducing 
losses from  fu tu re  disasters. W hile premiums are based 
on risk, insurance can encourage individuals and owners 
to  adopt re inforcem ent or m itiga tion  measures using 
cost-e ffectiveness crite ria  fo r  lowering risk in th e ir 
homes and businesses. In th is  sense it is im portan t to 
obtain in form ation from  insurance firm s regarding the 
risks assumed in areas susceptible to  hazards. Similarly, 
insurance coverage can provide add itiona l economic 
incentives fo r taking such pre-emptive action, lowering 
the premiums paid by those who invest in m itiga tion 
on the ir property, fo r example.

Seismic risk policies have become increasingly avail­
able in the region and some countries have made it a 
legal requirem ent th a t public in frastructure  be covered 
by insurance. Such practices are less common on a lo­
cal level. There is considerably less coverage available 
fo r hydro-m eteoro log ica l risks. A certa in proportion 
o f policies are available to  th a t cover the risk o f crop
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damage, but th e ir adm in istra tive costs are so greatly 
in fla ted th a t they are affo rdab le  only to  large scale 
agribusiness firms. In developed countries such insur­
ance schemes tend to  be subsidized.

As we have previously indicated, the use o f such 
insurance and reinsurance coverage is very uncommon 
in the region despite the frequency o f natural disasters. 
This lack o f penetration is explained in large part by 
the aforementioned elevated cost o f premiums and the 
lack o f in s titu tiona l and legal development required for 
the ir im plem entation. The taking ou t o f insurance as 
a means to  transfer the risk o f a major event demands 
in ternationa l c red ib ility  studies regarding the object o f 
such protection and maximum probable losses underpin­
ning the risk premium. A precise knowledge o f hazards 
and laws as well as adequate controls are needed in 
order to  back up these types o f risks.

Catastrophic risk policies in the region are generally 
lim ited to  a country's most modern sectors, raising the 
need fo r the public sector to  assume greater respon­
sib ilities in financing disaster results among the least 
advantaged segments o f the population.

Flood insurance is also scarce in the region because 
property located along rivers and canals frequen tly  
suffe r flood damage, thereby d ram atica lly  elevating 
the cost o f such coverage. Catastrophic risk insurance 
policies are also rarely available fo r medium-sized or 
small businesses in non agricu ltura l productive sectors. 
Catastrophic insurance coverage is even less commonly 
provided fo r areas such as m unicipal in frastruc ture , 
sewerage systems and modest housing.

As we have already indicated, another risk transfer­
ence mechanism consists o f catastrophe bonds (also 
known as CAT bonds). These risk-linked securities tend 
to  pay very high, long-term  yields except when a d i­
saster occurs. Investors look fo r a premium o f between 
3%  and 6%  over LIBOR almost regardless o f the risk 
scenario involved. In form ation on pub lic ly traded CAT 
bonds is w idely available.

various management phases demands a major e ffo rt 
to  generate and com pile in form ation, the ir translation 
in to useful products and transfer to  the user.

In the most developed countries much o f the nec­
essary techno -sc ien tific  in fo rm ation  is generated by 
academ ic research centres and those supported by 
the governm ent. The least developed countries lack 
the means to  generate all o f the necessary in form a­
tion, and often try  to  rely on in form ation produced in 
other countries or in studies financed and executed by 
in te rna tiona l bodies or donors. In all such instances 
it is best th a t one or more local groups assemble the 
in form ation and prepare useful products fo r decision 
makers at all levels. In some countries such as Mexico, 
Nicaragua and El Salvador th is  work is conducted by 
specific centres and in others by each specific sector. 
Small countries can tu rn  to  regional ins titu tions  th a t 
coordinate the studies fo r generating the necessary the 
inform ation and channel international technical support. 
CEPREDENAC and CDERA are successful examples o f 
such regional centres.

W hatever the form , it is the responsibility o f the 
management system to  generate the conditions needed 
to  provide the necessary in form ation, an undertaking 
th a t involves considerable economic and human re­
sources. International technical cooperation has greatly 
contributed to  such e ffo rts  in the countries o f the re­
gion, where the most d iff ic u lt and taxing endeavours 
have proven to  be managing the specialized technical 
centres as well as m onitoring and warning systems. It 
is often the case th a t once the in ternationa l aid tha t 
contributed to  the creation and in itia l operation o f such 
centres and systems is w ithdraw n, they are abandoned 
w ith in  a few  short years ow ing to  the resulting shortfall 
in necessary resources.

One o f the most important questions when evaluating 
a country's risk management strategy is to  determine 
who assumes the cost o f generating and d istribu ting  
the in form ation needed fo r risk management.

4. GENERATING INFORMATION FOR 
r is k  MANAGEMENT

Providing decision makers w ith  access to  the necessary 
qu a n tity  and q u a lity  o f in fo rm a tion  needed fo r the
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COMPARISON OF RISK MANAGEMENT  
.IN THE COUNTRIES STUDIED

1 THE SOCIO-ECONOMIC CHARACTERISTICS
AND IMPACT OF DISASTERS

Based on the corresponding term s o f reference, five 
national case studies were conducted in order to identify 
w hat risk-related in form ation is available as well as the 
analytical tools governmental in s titu tions  have at the ir 
disposal. A t the same tim e  the studies were aimed at 
identify ing the role o f actors th a t assume risk.

This chap ter provides a com parative analysis o f 
the state o f risk-m anagem ent related in form ation, as 
well as the principal aspects o f the s tructure  o f the 
management system. This analysis is based on the five 
national case studies. A tabu la r listing o f each country's 
characteristics appears in tables in Appendix 2, and the 
body te x t makes com parative comments.

In order to provide an understanding o f each country's 
situation we begin w ith  a description o f the fundamental 
features o f each one's socio-econom ic profile and later 
describe relative disaster impact

W ith the aim o f achieving a broad sample o f examples 
o f disaster risks and policies fo r th e ir management, five 
countries were chosen as being representative o f the vari­
ous sub-regions o f Latin America and the Caribbean tha t 
are exposed to  high risk from  d iffe ren t types o f natural 
and whose economies vary in size and degrees o f develop­
ment: Colombia, Chile, Jamaica, Mexico and Nicaragua.

a) Socio -econom ic s ta tis tics
Before we analyse the differences and sim ilarities in the 
risk-m anagem ent in form ation from  the National Case 
Studies, we w ill o ffe r an in troducto ry  description o f 
some o f the features o f each country's socio-econom ic 
profile and its relative standing in the region. We w ill 
then mention disaster im pact relative to  the number 
o f v ic tim s and to ta l losses.

México stands at the high end o f the population 
scale w ith  106.1 m illion inhabitants and Jamaica at the 
low end w ith  a mere 2.7 m illion. The pace o f demo­
graphic grow th has been slowing in all five countries, 
but s till varies s ign ificantly  from  country to  country. The 
least populated country, has the lowest demographic 
grow th rate: 0.5%, which is roughly a th ird  o f the re­
gional average (see Table 4). In contrast, the country 
w ith  the lowest econom ic and human developm ent 
index, Nicaragua, has the fastest pace o f demographic 
grow th (2%).

Mexico's g row th  rate is exactly  in line w ith  the 
regional average (1.4% annually), w h ile  th a t o f Co­
lombia is faster. In South America, Chile is beginning 
to  approach the low rates th a t Argentina and Uruguay 
have registered fo r quite some time.

The urbanization process has been most acceler­
ated in Chile, where c ity  dwellers now account for 
86.6%  o f the population, well above the 77.6%  re-
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gional average. Somewhat more than three fou rths  o f 
the populations o f Colombia and Mexico are urban, 
while  Jamaica has the lowest degree o f urbanization 
among the countries studied (52.2%), fo llow ed very 
closely by Nicaragua.

Mexico tops the list in term s o f per capita income 
w ith  a 2004 annual average o f US$6,521.9, fo llowed 
by Chile (US$5,903). Both o f these countries are well 
above the regional average (US$3,755.6), w h ile  Nica­
ragua ranks last at US$836.50. Colombia and Jamaica

In fo rm a tio n  on d isaste r risk m anagem ent. Case s tudy  o f  f ive  cou n trie s
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TABLE 4. FUNDAM ENTAL FEATURES OF THE DEVELOPMENT LEVELS REACHED BY SELECT COUNTRIES

C o lo m b ia  C h ile  Ja m a ic a  M e x ic o  N ic a ra g u a  R eg ion a l
A v e ra g e  (L a tA m  

&  C a r ib b e a n )

T o ta l p o p u la t io n  (2 0 0 5 ) 
(T housands o f  pe op le ) 4 6  0 3 9 16 267 2 651 106 147 5 483 56 2  0 4 6

P o p u la tio n  g ro w th  
(2 0 0 0 -2 0 0 5  a n n u a l ave ra ge ) 1.7 1.1 0.5 1.4 2.0 1.4

P ercen t o f  u rban  in h a b ita n ts  
(As pe r c e n t o f  to ta l) 76 .6 86 .6 52.2 76 .5 56 .9 77 .6

I ll i te ra c y  ra te a 
(as pe r c e n t o f  to ta l 
p o p u la t io n ) 7.1 3.5 11.3 7 .4 31.9 9.5

Per ca p ita  in co m e  in 2 0 0 4  (D o lla rs ) 2 136.4 5 903 .0 3 34 3 .9 6 521 .9 83 6 .5 3 755.7

H um an  d e v e lo p m e n t inde x  2 0 0 4 b 0 .79 0 0 .85 9 0 .7 2 4 0.821 0 .6 9 8 0 .79 5

R anking  am on g  176 c o u n tr ie s  su rveyed 70 38 104 53 112

E le c tr ic  p o w e r coverage  (2 004 ) (as pe r ce n t 
o f  to ta l p o p u la tio n ) 95.3 98 .5 n.a. 97 .2 72 .4 Na

P otab le  w a te r  cove rage  (2004 ) 
(as pe r c e n t o f  to ta l p o p u la tio n ) 85 .9 92 .0 9 3 .0 c 88.1 61.5 Na

D ra in age  coverage  (2 0 0 4 ) (as pe r c e n t o f  to ta l p o p u la t io n )7 3 .6 80 .4 8 0 .0 d 71.1 62 .9 Na

S o u rce s : ECLAC, S ta t is t ic a l y e a rb o o k  fo r  La tin  A m e ric a  and th e  C aribbean , 2 0 0 5 ; H um an D e v e lo p m e n t R ep ort UNDP, 2 0 0 6  
a P ercen tage o f  p o p u la t io n  15 years and older.
b This is a co m b in e d  in d e x  th a t  c o n te m p la te s  GDP per in h a b ita n t,  l ife  e x p e c ta n cy  a t b ir th ,  i l l i te ra c y  ra tes, e d u c a tio n  e n ro lm e n t a t a ll leve ls, a m o n th  

o th e r in d ic a to rs . 
c 2002 . 
d 20 02 .

also rank below average w ith  the la tte r country closest 
to  the regional median.

Nicaragua reports the highest indexes fo r illite racy 
(31.9%) and fo r the ava ilab ility  o f basic services (elec­
tric ity , w ater and drainage). Jamaica has a re latively 
high illite racy index (11.3%), and practica lly  the same 
reading fo r potable w a ter and drainage services. The 
illite racy  rates o f the remaining countries are below 
the 9.5%  regional average fo r those over the age o f 
15. Chile has the lowest reading at 3.5%.

The rankings o f countries on the human development 
indexes published by the United Nations Development

Programme (UNDP) generally coincide w ith  per capita 
income levels. The only exception is Mexico, which has 
a lower HDI reading than Chile a lthough it  has higher 
per capita income. For 2004 Chile ranked 38th  from  
the top  among the 144 nations included in the UNDP 
index w h ile  Mexico came in 53rd. Among countries in 
our simple, M exico is fo llow ed  by Colombia, which 
ranks 70th.

b) Disaster im pact
On average in recent years, natural disasters in Latin 
America and the Caribbean have affected fou r m illion
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F igure  5. DEATHS CAUSED BY NATURAL DISASTERS
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people inc lud ing  app rox im a te ly  5,000 deaths, and 
US$4.00 billion in losses.31 The trend toward an expand­
ing scale o f disaster appears to  be related prim arily to 
demographic grow th and an urbanization process tha t 
has produced h igh-density populations in a t-risk  areas, 
as well as a process o f development th a t has increased 
the value o f assets in such locales. C lim ate change ap­
pears to  be another con tribu ting  fac to r and one whose 
im pact w ill probably contribute  to  increasingly severe 
disasters in the future.

W hile the am ount o f losses has tended to  grow, 
recent evaluations suggest th a t the same cannot be 
said about the num ber o f those killed or in jured in 
disasters. The proportional drop in the number o f hu­
man v ic tim s reflects the increasingly positive e ffect 
o f improved warning, evacuation and rescue systems, 
but such progress has yet be replicated on the level o f 
endeavours aimed at lowering the physical vu lnerab ility  
o f assets at risk and o f risk transfer mechanisms.

The five coun tries chosen fo r  th is  study display 
considerably varied degrees o f economic and human 
development. A t the same time the ir societies are exposed 
to  various types o f hazards ow ing to  th e ir geographic 
location, physical characteristics and the uneven v u l­
31 E v a lu a tio n  o f  In te r-A m e r ic a n  D e v e lo p m e n t B an k 's  O p e ra t io n a l P o licy

on  N a tu ra l a n d  U n e xp e c te d  D isasters, DRM, S ep te m b e r 2003 .

nerab ility  levels arising ou t o f d is tribu tion  inequalities 
as well as the d iffe ring  degrees to  which proper risk 
management policies have been brought to  bear.

When considering the fo llow ing  data on the aver­
age incidence o f disasters in the countries analysed 
one should keep in mind th a t they were drawn from  a 
varie ty o f sources, from  d iffe ren t years and th a t they 
were ca lcu la ted based on m ethodologies th a t were 
not fu lly  comparable. Nevertheless, we have included 
them  fo r purposes o f illus tra ting an order o f magnitude. 
A ll o f these countries suffer from  a lack o f historical 
series on disasters. Only in Mexico, and more recently 
in Nicaragua have the bases been laid fo r m aintaining 
a systematic recording o f the im pact o f disasters using 
a common methodology.

A lack o f data tracking long-term  effects lim its  the 
v a lid ity  o f the return periods necessary fo r build ing 
probabilistic models dealing w ith  seismic and hydro­
m eteorological phenomena. The degree o f uncerta in ty 
arising ou t o f th is  weakness also affects investment 
decisions in prevention and m itiga tion , posing an ob­
stacle to  the realization o f cost-benefit studies.

Despite the statistical and methodological lim itations 
cited above, the data in Table 5 is useful fo r de lineat­
ing w ha t we estim ate are valid trends. Note th a t the 
number o f deaths from  disasters in Colombia and espe-
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F igure  6. DISASTER INDUCED DIRECT A N D  INDIRECT LOSSES
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TABLE 5. SO C IO -ECO NO M IC  IM PACT OF DISASTERS IN COUNTRIES STUDIED A N D  COMPARISON  
AGAINST THE REGIONAL AVERAGE32 (Annual averages)

C o lo m b ia C h ile J a m a ic a a M e x ic o b N ica ra g u a
P ro m e d io  

p o n d e ra d o  
de los c in c o  

pa ísesc

M u e rte s 1 9 2 6 d 1 5 6 e 18 42 2 3 7 0 f 2 892

N úm e ro  de m u e rte s  po r 1 0 0 0 h a b ita n te s 4.2 0.1 0.7 0 .4 6.7 1.6

M o n to  de las pé rd ida s  d ire c ta s  e in d ire c ta s  
(m illo n e s  de dó la res ) 195 196 29 1,263 143g 1 ,826

Pérd idas po r h a b ita n te  en d ó la re sh 4 12 11 12 26 10

Pérdidas po r h a b ita n te  en po rcen ta je  del PIB po r h a b ita n te  0.2 0.2 0.3 0.2 3.1 0.2

Data ca lc u la te d  based on Table 4 .5  o f  th e  Ja m a ica  re p o r t w h o se  so urce  is :"E M -D A T : The OFDA/CRED In te rn a t io n a l D isas te r D atabase; 
a n nua l averages fo r  1 9 0 0 -2 0 0 5 .
Refers to  a n n u a l averages fo r  2 0 0 1 -2 0 0 5 . O w in g  to  th e  in c id e n ce  o f  d isa s te rs  in th is  la s t year, losses w e re  g re a te r th a n  in  th e  1 9 8 0 -2 0 0 0  h is to r ic a l 
average, e s tim a te d  a t 700  m illo n  do lla rs . A n n u a l ave rage  de a ths , how ever, w e re  s o m e w h a t h ig h e r (500) in th is  e a r lie r  pe riod .
Data d ra w n  f ro m  th e  In te r-A m e ric a n  D e v e lo p m e n t Bank's O p e ra tio n a l P o licy  on N a tu ra l and U ne xpec te d  D isasters, S e p te m b e r 20 03 . The num bers  
co rrespo nd  to  e s tim a te s  fo r  2001
O b ta ined  by  c o m b in in g  th e  n u m b e r o f  a n n u a l average de a ths  f ro m  m a jo r d isa s te rs  fo r  1 9 8 3 -1 9 9 9  and tose  f ro m  a ll o th e r  d isa s te rs  fo r  1 9 7 1 -2 0 0 2 . 
O n ly  re fe rs  to  de a ths  f ro m  se ism ic  a c t iv i ty  ca lc u la te d  as an average based d a ta  fo r  19 39  (1 0 .000 ), and de a ths  fo r  1 9 7 5 -2 0 0 5 , a c co rd in g  to  Table 16 
o f  th e  case s tu d y  o f  C h ile .
19 72 /200 1  average  based o n ly  on reco rds o f  th e  m a jo r d isas te rs  fo r  th e  pe riod  a c co rd in g  to  Table 1.1 o f  th e  N ica ra g u a  case s tudy.
C a lcu la te d  in th e  N ica ra g u a  s tu d y  as th e  1 9 7 2 -2 0 0 0  a n n u a l ave rage  o f  a c c u m u la te d  losses (4 .0 00  b il lo n  do lla rs ).
C a lcu la te d  based on th e  2 0 0 5  p o p u la tio n .

32 Prepared by  D .B itrá n  based on n a tio n a l case s tu d ie s  and o th e r sources. A n n u a l averages w e re  ca lc u la te d  us ing da ta  f ro m  va ry in g  pe riods  ta k in g  in to  
a c c o u n t re cen t events . To ta l p o p u la t io n  is fo r  2005 .
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Figure  7. PER CAPITA DISASTER LOSSES
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cia lly Nicaragua as a percentage o f the to ta l population 
are higher than those o f the other three countries and 
easily ou ts trip  the regional average.

Average disaster losses per inhab itan t vary from  
a low o f 4 dollars a year in Colombia to  a high o f 26 
dollars in Nicaragua. The o ther three countries report 
s im ilar averages (between 11 and 12 dollars a year per 
person). The weighted average fo r the five countries is 
10 dollars per inhabitant a year. W hile such losses in four

o f the countries fe ll fa r short o f accounting fo r 1 per 
cent o f per capita GDP, in Nicaragua they to ta lled  3.2%.

c) Specific data on disaster im pact 
in coun tries studied

This section offers details on the sta tis tics th a t were 
the basis fo r the com parative tables and figures in the 
preceding section.

5

0

TABLE 6. M EXICO : DISASTER V IC T IM S A N D  DAM AG E 2 0 0 1 - 2 0 0 5  (M illio n s  o f  pesos)3

Y ear D e a th s H yd ro
m e te o ro lo g ic a l

G e o lo g ic a l O th e rs T o ta l Type o f  
ch a n g e a

T o ta l (m i l l io n s  
o f  d o lla rs )

2001 276 2 41 6 .8 29.3 30 .0 2 476.1 9 .34 265.1
2002 453 10 95 2 .0 2.0 27 2 .0 11 226 .0 9 .66 1 162.1
2 0 03 526 4  26 7 .8 1 290 .8 1 41 3 .5 6 972.1 10.79 646 .2
2 0 0 4 336 714.7 0 .4 122.2 837.3 11.29 74.2
2 0 0 5 518 4 5  0 9 6 .0 1.4 32 8 .6 45  42 6 .0 10.90 4  167.5
M e d ia n
2 0 0 1 -2 0 0 5 422 12 68 9 .5 264 .8 43 3 .2 13 387 .5 1 26 3 .0

a ECLAC, M e x ic o  re g io n a l o ff ic e , d a ta  o b ta in e d  f ro m  th e  p u b lic a tio n  M é x ic o : E vo lu c ión  E conóm ica  d u ra n te  2 0 0 5  y  pe rsp ec tivas  para 2006 .
They re fe r to  a n n u a l averages.

33 D .B itrán , based on th e  CENAPRED p u b lic a tio n , C a ra c te r ís tic a s  e Im p a c to  de  lo s  P r in c ip a le s  de sas tres  o c u rr id o s  en  la  R e p ú b lic a  M e x ica n a ,  Vols. 3, 4, 5, 
6 y  7.
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TABLE 7. COLO M BIA: M A IN  DISASTERS 1 9 8 3 - 1 9 9 9 34

D isas te r Year E s tim a te d  D am ag e  (m i l l io n s  o f  d o lla rs ) D ea ths

Popayán 1983 377 .8 287

A rm e r 1985 246 .0 2 4  442

A tra to  M e d io 1992 45 .2 26

T ie rra d e n tro 19 94 150.1 1 091

C h ie f C o ffee  Area 1999 1 590 .8 1 862

Tota l 1 9 8 3 -1 9 9 9 2 40 9 .9 27 708

TABLE 8. COLO M BIA: ESTIMATED COST OF LOSSES A N D  DAM AG E CAUSED BY LESSER DISASTERS35
(Thousands o f  dollars)

P e rio d T o ta l losses D ea ths

1 9 7 1 -1 9 8 0 1 6 6 .466

1 9 8 1 -1 9 9 0 3 7 3 .9 2 2

1 9 9 1 -2 0 0 0 9 6 4 .5 6 2

2 0 0 1 -2 0 0 2 1 4 7 .9 4 4

1 9 7 1 -2 0 0 2 1 .65 2 .8 93 9 .475

TABLE 9. COLO M BIA: S U M M A R Y  OF DISASTER IMPACT (Annual averages)

M il l io n s  o f  d o lla rs D ea ths

A n n u a l ave rage  m a jo r d isa s te rs  (1 9 8 3 -1 9 9 9 ) 142 990
A n n u a l ave rage  lesser d isa s te rs  (1 9 7 1 -2 0 0 2 ) 53 306
To ta l a n n u a l average 195 1.296

3 4  In fo rm a c io n  sobre  el R iesgo de D esastres a tra v é s  de los s tu d ie s  caso p ilo to , E stu d io  N a c io n a l de  C o lom b ia .

35 Ibid.
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TABLE 10. CHILE: DIRECT LOSSES FROM EARTHQUAKES

Y ear T o ta l
(US$ m illio n s )

1939 2 716 .4
1942 0 .75
1943 25.3
1946 1.69
1949 3 .04
1949 0 .22
1953 12.8
1953 2 .25
1958 0.2
1960 961.7
1965 152 .4
1966 0 .99
1967 1.99
1971 4 4 6 .6
1975 38 .9
1975 5 .68
1976 1.82
1985 1639
Tota l (47 years) 6 011.63
A ve rage 127.91

TABLE 11. CHILE: RESOURCES ALLOTTED EACH YEAR BY THE AGRICULTURE M IN ISTRY FOR 
EMERGENCY RESPONSE AT DECEMBER 2 0 0 3  (Thousands o f  pesos*)

R eg ion 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2001 2 0 0 2 2 0 0 3 TO TAL

I 21.111 5 135 0 2 4 101 931 5 320 263  391
II 22 651 22 651
III 2 6 4  6 5 4 571 698 6 5 6  0 5 0 883  4 9 0 132 002 2 507 8 9 4
IV 822  597 2 510 32 4 2 3 3 8  256 1 9 8 9  4 7 5 6 715 28  229 76 00 0 7 771 596
V 563  28 8 2 212 289 1 2 3 0  184 2 55 5  715 55  801 158 979 50  043 6 8 2 6  299
VI 216  5 5 5 2 4  312 4 9  607 140  082 4 3 0  556
VII 56 0  812 25  719 52 393 2 8 8  776 927  700
V III 557  281 29  329 4 6 0  679 50  9 6 6 20 00 0 1 118 255
IX 1 410  371 190 026 5 3 7  318 118 9 2 0 4  500 2 261 135
X 9 9 3  419 42 771 4 2 7  4 5 6 4 5  303 1 5 0 8  949
XI 37 7  4 6 8 112 882 4 9 0  350
XII 20  545 3 3 9 8 23 943
RM 1 582 5 2 4  775 1 21 4  3 9 4 66  149 4 0  892 87 226 1 9 3 5 0 1 8
Est. Rain 28  597 28  597
U nspec ifie d 710 790 710 790
Tota l 1 6 5 0  53 9 5 317 0 0 4 7 5 3 0  528 7 977  722 4 4 5  722 62 0  823  2 125 007 343  169 710 790 105 820 26  82 7  124
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We calculate annual average from  earthquakes at
127.9 m illion dollars. We can roughly estim ate th a t in 
2003 dollars it would be 192 m illion dollars.36 Accum u­
lated resources a llo tted over 11 years by the Agriculture 
M in istry fo r emergency response at 2003 prices: 26.627 
m illion pesos, which corresponds to  an annual average 
o f 2.439 m illion a t an average exchange rate fo r the 
last quarter o f 2003 o f 625 pesos per dollar.37 Annual 
average losses would to ta l 3.9 m illion dollars.

i) N icaragua. The case study o f Nicaragua con­
ta ins the fo llo w in g  paragraph: "N icaragua has su f­
fered the recurring im pact o f disasters th roughou t 
history. Between 1972 (the year o f the Managua 
earthquake) and 2000, economic losses have to ta lled  
approxim ate ly 4 b illion  dollars according to  data 
from  the [the National System fo r Disaster Preven­
tion , M itig a tio n  and Assistance in Nicaragua] SINA- 
PRED Executive Secretaria t" (p. 5). Based on th a t 
figure, average annual losses were calcula ted a t 143 
m illion  dollars.

ii) Jamaica. Disaster damage appears in the fo l­
low ing table:

#

2. INFORMATION FOR EVALUATING RISK38

The handling o f sta tis tica l in form ation regarding the 
occurrence o f severe natural events is generally up to 
state institu tions. These same bodies are also in charge 
o f issuing publications and inventories o f extreme events, 
as well as hazard, vu lnerab ility  and risk studies. Table 13 
lists some o f the agencies th a t oversee such tasks.

Decision makers have access to  numerous catalogues 
o f past events as well as well as hazard maps although 
these tend to  offer litt le  detail on the local level. Table 14 
lists some hazard, vu lnerability and risk studies produced 
in the countries analysed along w ith  the names o f the 
authors and ta rge t audience o f such reports.

A ll o f  these coun tries  have made considerable 
headway in improving the ava ilab ility  o f in form ation 
on disaster risk, especia lly w ith  regard to  hazards. 
Very encouragingly, the m icrozon ifica tion o f seismic 
regions appears to  have become common practice in 
major cities. It is im portan t to  carry through w ith  these 
e ffo rts  so th a t th is  type o f progress trans la tes in to 
regulations at the state and m unicipal levels such as 
those we have witnessed in cities such as Cali, Mexico 
C ity and Acapulco.

TABLE 12. NATURAL DISASTERS IN THE COUNTRY FROM 1 9 0 0  TO 2 0 0 5

E vents N° o f  Events D ea ths T o ta l A f fe c te d D am ag e  in  U S $  (th o u s a n d s )

D ro u g h t 3 0 100 00 0 6 0 0 0
E a rthqua ke 1 1 2 0 0 90 00 0 30  0 0 0
E pidem ics 4 46 300 0
Flood ing 13 767 8 9 8  712 1 26 2  740
Landslides 1 0 0 0
W in d 23 5 7 4 1 3 2 4  161 1 793  912
To ta l 1 9 0 0 -2 0 0 5 45 1 8 5 4 2 413  173 3 0 9 2  652
A n n u a l average 0 .43 18 22 983 29  4 5 4

C reated on N o v -1 4 -2 0 0 6  -  D ata  ve rs io n  v 0 6 .0 6 .
Sou rce : "E M -D A T : The OFDA/CRED In te rn a t io n a l D isas te r D atabase, w w w .e m -d a t.n e t 
-  U n ive rs ité  C a th o liq u e  de Louva in  -  Brussels -  B e lg iu m "
*E ven ts reco rded  in th e  CRED EM -DAT. F irs t Event: Ja n /1 9 0 0 , Last E n try : O c t/2 0 0 5 .
© 2 0 0 6  CRED.

38  The co n su lta n ts  conduc ted  s tud ies in keeping w ith  th e  te rm s  o f  re fe rence
36 25 y ea rs based on th e  U .S. a w ra g e  ra1:e o f  m fla ü o n  o f  2 % . and bas ic  m e th o d o lo g ic a l d o c u m e n t fo r  n a tio n a l case s tu d ie s  th a t  can
37 CEPAL E s tu d io  E co n ó m ico  p a ra  L a tin  A m e r ic a  20 05 . be fo u n d  a t h t tp : / /w w w 3 .c e p a l.o rg .m x / ia d b -e c la c -p ro je c t /0 5 .h tm l.
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TABLE 13. SOM E SOURCES OF STATISTICAL INFO RM ATIO N A N D  THE M O NITO RING  OF SEVERE NATURAL EVENTS

C o lo m b ia C h ile Ja m a ic a M e x ic o N ica ra g u a

•  C o lo m b ia n  I n s t i t u te  o f •  M e te o ro lo g ic a l D ata  Base •  O ffic e  o f  D isa s te r P repa - N a tio n a l D isas te r P reven - • N a tio n a l D isas te r P reven­
G e o lo g y  and M in in g  ( In - o f  th e  N a tio n a l W a te r S er- re d n e s s  and  E m e rg e n c y t io n  C en tre , CENAPRED. t io n  System , SINAPRED
ge om in as) v ice M a n a g e m e n t M ex ica n  W a te r Techno logy • N ica ragu an  In s t itu te  o f  Te­

•  I n s t i t u te  o f  H y d r o lo g i- •  Sou th Andean V o lca n o lo g i- •  N a tio n a l H u rrica n e  C en tre In s t itu te ,  IM TA rr ito r ia l S tud ies , INETER
c a l,  M e te o r o lo g ic a l  and cal O b s e rv a to ry  (OVDAS) (NHC) N a t io n a l M e te o ro lo g ic a l
E n v ir o n m e n ta l  S tu d ie s , •  S e ism o lo g y  S ervice  o f  th e Services
IDEAM U n ive rs ida d  de C hile Reg ional D isaster In fo rm a -

•  N e tw o rk  o f  m e te o ro lo g i- •  RENADIC (a c c e le ro g ra p h i- t io n  C en tre  (CRID)
cal s ta t io n s  in M a n iza le s cal n e tw o rk ) N a tio n a l S e ism o lo g y  S er-
op e ra te d  by  th e  In s t i tu te v ice , CIRES
fo r  E n v iro n m e n ta l S tud ies , S c ie n tif ic  Research and S u-
IDEA. p e rio r E d u ca tio n  C en tre  o f

Ensenada, CICESE
M exican  G eo logica l Service
M e x ic a n  in s u ra n c e  c o m -
panies

TABLE 14. EXAMPLES OF RISK, HAZARD A N D  VULNERABILITY STUDIES IN THE REGION

C o lo m b ia  C h ile  Ja m a ic a  M e x ic o  N ica ra g u a

Seism ic hazard m ap pub lished T o -s c a le  g e o lo g ic a l h a za rd  S to rm  h ig h - t id e  e s t im a te s  G e o g ra p h ic  In fo rm a tio n  Sys- I s o a c c e le r a t io n  m a p s  f o r
by  th e  S e ism ic  E n g in e e rin g  m aps o f  th e  N a tio n a l G e o lo - c o n d u c te d  by  th e  C aribbean  te m  fo r  Id e n tify in g  Risks, d e - v a r io u s  re tu rn - t im e  pe riods
A s s o c ia tio n  w ith  th e  p a r t ic i-  g ica l and M in in g  S ervices In s t itu te  fo r  M e te o ro lo g y  and ve lo ped  by  th e  SEDESOL p repa red by  SE-SINAPRED.
p a tio n  o f  Ing e o m in a s  and th e  H yd ro lo g y
U n ive rs ida d  de los A ndes

In te n s i ty  c u rv e s , m a x im u m  
in te n s i t y  ta b le s ,  d a ily  and 
m o n th ly  p re c ip ita t io n  m aps, 
n a t io n w id e  m aps on a reas 
s u b je c t to  f lo o d in g  prepared 
by  th e  IDEAM

P re p a ra tio n  o f  Tsunam i F loo ­
d in g  M aps fo r  re g ions  I and 
V  p re p a re d  b y  th e  N a v y 's  
H y d ro g ra p h ic  and O c e o n a - 
g ra f ic  S ervice  (SHOA)

Flood m a p p in g  th ro u g h  th e  
W a te r  R e s o u rce  A u t h o r i t y  
(W RA) o f  th e  is land 's  8 la r ­
ges t rive rs  fo r  re tu rn  pe riods 
o f  5, 10, 2 5 ,5 0  and 100 years 
( tru n k  p ro je c t)

Hazard m aps (m a in ly  se ism ic) 
ge nera ted  a t th e  N a tio n a l En­
g in e e r in g  I n s t i tu te  and th e  
G e o -p h ys ica l In s t i tu te  o f  th e  
U N A M , th e  M e x ica n  In s t itu te  
o f  W a te r Technology, Petróleos 
M e x ica n o s

In c o m p le te  s e is m ic  m ic ro -  
z o n if ic a t io n  o f  th e  c it ie s  o f  
M a n a g u a  and León

M aps produced by Ingeom inas 
th a t  c h a rt th e  th re a t  o f  lands­
lides and d e fin e  th o se  areas 
w ith  th e  g re a te s t re la tive  and 
q u a lita t iv e  th re a t  o f  slides.

Risk in d ic a to rs  fo r  IDB-ECLAC 
pe rfo rm e d  by  th e  U n ive rs idad 
de M a n iza le s  as p a r t  o f  th e  
p i lo t  p ro jec t.

A m p lif ic a t io n  or l iq u a tio n  ca l­
cu la tio n s  o f  by th e  U niversidad 
de C h ile  and th e  P o n tif ic ia  
U n ive rs ida d  C a tó lica  de C hile  
fo r  p r iv a te  firm s .

S e ism ic v u ln e ra b ili ty  co n d u c ­
te d  in  28  h o s p ita ls  t h r o u g ­
h o u t th e  c o u n try  as p a rt o f  
a j o in t  e n d e a v o u r b e tw e e n  
th e  M a th e m a tic s  and P hysi­
ca l S ciences F acu ltie s  o f  th e  
U n ive rs ida d  de C h ile .

M aps m a rk in g  areas suscep­
t ib le  to  s lides prepared by  th e  
G o v e rn m e n t D e p a rtm e n t o f  
M in in g  and G eo lo gy  and th e  
D isas te r S tud ies  U n it  o f  th e  
U n iv e rs ity  o f  th e  W e s t Ind ies

The O D PEM  c o n d u c ts  non  
s t ru c tu ra l v u ln e ra b i l i t y  s tu ­
d ies fo r  th e  p r iv a te  se c to r as 
p a rt o f  a s tra te g y  to  p ro m o te  
p re p a ra tio n  and p la n n in g  in 
th a t  sector.

M ic ro z o n if ic a t io n  o f  th e  Fe­
d e ra l D is t r ic t  and A c a p u lc o  
th a t  fo rm  p a rt o f  re g u la to ry  
fra m e w o rk s .

CENAPRED R isk A t la s  o ffe rs  
h ig h -q u a lity ,  n a tio n w id e  risk  
in fo rm a tio n , b u t is in co m p le te  
and lacks th e  re s o lu tio n  ne ­
cessary fo r  loca l o r m u n ic ip a l 
d e c is io n  m ak ing .

S e ism ic  v u ln e ra b il i t y  s tu d ie s  
o f  M a n a g u a  p rov ide d  by  th e  
v u ln e ra b i l i t y  se rv ices  o f  th e  
U n iv e rs id a d  N a c io n a l de 
In g e n ie ría  (U N I) and M O V I- 
M O NDO

The jo in t  "N a tu ra l d isaster v u l­
n e ra b il ity  re d u c tio n ",  p ro je c t 
b e tw e e n  SINAPRED and th e  
INETER. D e te rm ines econom ic  
and hu m a n  losses fo r  v a rio u s  
re tu rn - t im e  lapses.
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TABLE 15. R is k  INFO RM ATIO N IN THE COUNTRIES ANALYSED

C o lo m b ia C h ile Ja m a ica M e x ic o N ic a ra g u a

Q u a lity  and q u a n t ity  o f  N u m e ro u s  h ig h -q u a l i t y  M o s t o f  these  risk  s tu -  
risk, hazard and v u ln e ra -  ha za rd  and m ic ro z o n i-  d ie s  a re  g e n e ra te d  in 
b i l i t y  s tu d ie s  f ic a t io n  s tu d ie s  e x is t o f  u n iv e rs it ie s  b y  a se le c t

m a jo r cities. V u ln e ra b ility  fe w  pe op le  w h o  e m b o - 
s tud ies con ta in  a conside - d y  th e  k n o w le d g e  and 
rab le  v o lu m e  o f  a p p ro x i-  s c ie n t if ic  t r a je c to r y  on 
m a te d  i n f o r m a t i o n  these  to p ics .

Hazard stud ies som etim es R isk (p r in c ip a lly  se ism ic ) The c o u n try  has one o f  
lack  s u ita b le  c o n t in u ity .  s tu d y  p ro je c ts  are fo c u -  th e  m o s t a m b it io u s  risk  
The g e n e ra t io n  o f  n e w  sed on th e  m a in  c it ie s . s tu d ie s  in th e  reg ion . 
in fo r m a t io n  is l im ite d  C EN APR ED 's r is k  a t la s  
by  th e  non ex is te n ce  o f  p rov ides n a tio n w id e , risk 
a b u d g e t a l lo tm e n t  fo r  in fo rm a t io n  o f  a go od  
v u ln e ra b il i ty  re d u c tio n . q u a lity .

Purpose and use fu lness  The d e ta il and sca le  o f  S tu d ie s  a re  g e n e r a l ly  T he re  a re  s tu d ie s  t h a t  Seism ic m ic ro zo n ifica tio n  The p ropo sa l fo r  a new
o f  e x is tin g  s tu d ie s  s tu d ie s  on hazards and p ro m p te d  b y  th e  o c c u -  proved use fu l fo r  im p le -  s tu d ie s  fo r  th e  tw o  c it ie s  na tiona l bu ild ing  code in -

m ic r o z o n i f ic a t io n  a re  rrence o f  ex trem e  events. m en ting  h o u s in g -re lo c a - w ith  th e  g re a te s t hazard cludes recen t in fo rm a tio n
s u ita b le  fo r  re g u la to r y  t io n  p rog ram m es  in th e  (A c a p u lc o  and  M e x ic o  on se ism ic  hazards.
pu rposes. A sken ish  c o m m u n ity . C ity ) have been inc lud ed

in b u ild in g  codes.

C o n n e c t iv ity  and c o rre -  N o c o m m o n  m e th o d o -  Local in fo rm a t io n  is n o t In fo rm a tio n  is n o t a lw ays The risk  a tla s  prov ides  a S o c ia l  v u ln e r a b i l i t y
la t io n  o f  in fo r m a t io n  lo g ica l fra m e w o rk s  e x is t a lw a y s  c o r re c t ly  s y s te - c o m p le te  and m a n y  t i -  co m m o n  m e th o d o lo g ica l s tu d ie s  (m aps o f  so c ia l
p rodu ced  fo r  n a tio n a l, reg iona l and m a tiz e d . There are som e m es m ap d e ta il  is in a -  fra m e w o rk  fo r  c o n d u c -  m a rg ina lity , hum an deve-

loca l r isk  s tu d ie s . iso la te d  s tu d ie s  o f  loca l dequa te . t in g  s tud ie s . lo p m e n t (HDI), and e x tre -
e f f e c t s  f r o m  s e is m ic  me p o ve rty  indexes) o ffe r
e v e n ts  in  so m e  o f  th e  v e ry  s im ila r  resu lts.
m a in  c itie s .

D is t r ib u t io n  and  a v a i-  The in fo rm a tio n  is a v a ila - The g o v e r n m e n t  do e s  A v a ila b il i ty  is a d e q u a te  In fo rm a t io n  f ro m  e d u - W ith  so m e  e x c e p tio n s ,
la b i l ity b le  b u t  v e ry  d isperse l i t t le  to  d is t r ib u te  v u l ­

n e ra b il i ty  and risk  in fo r ­
m a tio n

c a t io n a l and  re s e a rc h  v u ln e ra b ility  in fo rm a tio n  
in s t i t u t io n s  is w id e ly  is n o t d is tr ib u te d  and is 
a v a ila b le , can g e n e ra lly  c o n f in e d  to  a c a d e m ic  
be accessed f ro m  th e i r  e n v iro n m e n ts .
In te rn e t  p o r ta ls  and is 
d is tr ib u te d  fo r  free .

Vulnerab ility  studies are generally less common 
and o f a lesser qua lity  than research focused on haz­
ards. Many vu lne rab ility  studies are exclusively useful 
fo r academic purposes. There few  existing risk studies 
in the region are lim ited by the qua lity  o f the in fo rm a­
tion  available and the com plexity o f the phenomena 
involved. Table 15 offers a comparison o f the avail­
ab ility  and qua lity  o f risk in form ation in the countries 
analysed.

The fo llow ing  paragraphs describe in greater de­
ta il some aspects o f the in form ation fo r evaluating 
risk by country.

a) S ta tis tica l in fo rm a tio n  and m on ito rin g  on the  
occurrence o f  severe na tura l events

This section analyses the available in form ation on the 
disasters th a t have affected each o f the five countries. 
The handling o f sta tis tica l in form ation on the occur­
rence o f severe natural events is generally handled by 
state institu tions, wh ich focus on phenomenon w ith  
the greatest economic and social im pact and generate 
publications and registries o f extreme events.

i) Colombia. The Instituto Colombiano de Geología y 
Minas (Ingeominas) compiles historical in form ation on 
major earthquakes. To th a t end, the ins titu te  draws on 
m onitoring networks th a t are part o f projects funded by 
the World Bank. The in form ation generated is generally 
considered reliable thanks to  maintenance th a t includes
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adapting, updating and expanding the in form ation. In- 
geominas' Department o f Geological Hazards publishes 
historical in form ation on volcanic eruptions and bu l­
letins on volcanic activ ity. The Instituto de Hidrología, 
Meteorología e Estudios Ambientales, IDEAM, supplies 
environmental data and inform ation nationwide. In order 
to  achieve the most detailed in form ation possible the 
ins titu te  operates local networks such as the Manizales 
network o f meteorological stations managed by IDEA, 
w h ich processes in fo rm a tion  th a t com plem ents the 
data generated by the national network. This network 
instan tly  reports precip ita tion data fo r the c ity  o f M an­
izales th a t is useful fo r purposes o f forecasting and the 
issuing o f alerts.

ii) Chile. The country has a lim ited historical record 
o f events th a t lacks the necessary background to  a l­
low fo r an evaluation o f d irect and ind irect economic 
losses on a national level. There is curren tly  a proposal 
by the  Oficina Nacional de Emergencia, ONEMI, to  
compile in form ation on a comprehensive basis using 
standardized evaluation instruments, but the evaluation 
continues to  be developed in a s tric tly  sectorial manner, 
an approach th a t stands in the way w ith  conso lidat­
ing a single instrum ent fo r comprehensively analysing 
existing in form ation.

The Banco Nacional de Datos Meteorológicos ru n by 
the Dirección Meteorológica de Chile and the Servicio 
Nacional de Aguas are the offic ia l sources o f inform ation 
on these matters. When it comes to  geological risks, the 
sta tis tica l vo lcan ic-m on ito ring  data fo r regions IX and 
X is generated by the Vulcanological Observatory o f the 
Southern Andes, OVDAS. This information largely consists 
o f seismic readings. Data on the chemical composition 
and analysis o f fum aroles are incom plete fo r all o f the 
registered events. The greater part o f these studies and 
m onitoring station data are not public, and are only 
made available to  regional authorities fo r purposes o f 
designing prevention plans.

The Servicio Sismológico de la Universidad de Chile 
and the Red Nacional de Acelerógrafos (RENADIC) register 
and manage in form ation on seismic events. A lthough 
they publish some in form ation on th e ir websites, most 
o f it  can only be obtained at a re lative ly high price. 
A lthough the recording o f seismic a c tiv ity  in Chile only 
began in a system atic way fo llow ing  the 1906 earth­

quake, so fa r there is no data base w ith  the historical 
data. W ork on such a data base began in 1999 and has 
yet to  be completed.

ii i)  Jamaica. The Office o f Disaster Preparedness 
and Emergency M anagement (ODPEM) has produced 
a National Disaster Catalogue lis ting instances o f 
flood ing since the nineteenth century, but the in fo r­
m ation is incom plete and in some cases it is possible 
to  determ ine e ither the date or location o f the event 
listed. For hurricane records it is necessary to  tu rn  to 
the Florida-based National Hurricane Centre (NHC). 
Their in fo rm ation  dates back to  1887, bu t due to  im ­
proved recording techniques the data is only reliable 
fo r events dating from  1950. Using an observation 
period o f 105 years makes it possible to  make rough 
estimates o f the occurrence rate o f hurricanes a ffe c t­
ing the island nation. L ittle  in fo rm ation  is available 
regarding storm  tides.

iv) M exico. The Nation Disaster Prevention Centre 
(Centro Nacional de Prevención de Desastres, CENAPRED), 
is the agency in charge o f com piling and preparing a 
s ign ifican t volum e o f sta tis tica l in form ation or natural 
hazards. Its in form ation is publicly available. CENAPRED 
has published the report "Diagnóstico de Amenazas 
e Identificación de Riesgos de Desastres en México", 
which contains statistics through the year 2000 on the 
im pact o f im pact o f geological, hydro-m eteoro logical 
and chem ica l-san itary phenomena, providing a com ­
prehensive overview o f the geographical d istribu tion  of 
hazards. Disaster hazards and risks are dealt w ith  from  
a global and regional perspective, provid ing general 
s ta tis tics th a t are generally seen as useful fo r assess­
ing the im portance o f certain basic factors, as well as 
detailed tables on the occurrence o f the various types of 
disasters th a t are based on journa lis tic  reports on events 
th a t occurred over the past century. The publication 
"Impacto socioeconómico de los principales desastres 
ocurridos en México" assembles in form ation from  past 
events and estimates o f economic losses since 1980. 
This docum ent is based on in form ation obtained from  
fie ld  v is its  and in terviews w ith  representatives from  
affected sectors. The consultants all agreed th a t th is  
docum ent is a good catalogue but th a t it may underes­
tim a te  losses due to  a lack o f in form ation and a fa ilure 
to  include lesser events.
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INEGI records in form ation regarding estimates o f 
deaths, the number o f missing persons and in frastruc­
ture  losses from  natural disasters. Its in fo rm ation  is 
also made public. CENAPRED and the Instituto M exi­
cano de Tecnología del Agua (IMTA) have published the 
"Atlas Climatológico de Ciclones Tropicales', a collec­
tion  o f maps tracking the paths o f trop ica l cyclones. 
The Servicio Meteorológico Nacional has very detailed 
s tatis tica l in form ation on the occurrence o f cyclones. 
The in form ation from  educational and research in s titu ­
tions is generally accessible and available fo r free over 
the Internet.

v) Nicaragua has a systematized national data base 
on the country's main disasters, which it developed in 
the fram ew ork o f a project coordinated by SINAPRED 
on the reduction o f vu lne rab ility  to  natural disasters. 
This project, w h ich was im plem ented in 2003, was 
aimed at com piling all existing in form ation on events 
th a t had occurred between 1528 and September 2003. 
Unfortunately, the project failed to  obtain access to  all 
relevant sources o f in form ation, so some o f the data 
must be revised.

In form ation regarding the main historical events 
(tsunam is, seism ic and vo lcan ic  events, hurricanes, 
d roughts, landslides and flood ing ) can be found in 
"Amenazas Naturales de Nicaragua", published by the 
Nicaraguan Ins titu te  fo r Territoria l Studies (Instituto 
Nicaragüense de Estudios Territoriales, INETER), in 2001. 
Since th a t tim e the in form ation has yet to  be updated. 
The consultants report tha t periodicals served as the best 
source o f in form ation on seismic events th a t occurred 
over the past 150 years fo r the catalogue compiled in 
1998, which suggests th a t the in form ation in the INETER 
catalogue o f earthquakes is not complete.

b) Existence o f  sc ie n tific  hazard studies
In add ition to  com piling and storing sta tis tica l in fo r­
mation and records o f events, the agencies mentioned 
above and some academic ins titu tions  conduct meteo­
rological and geological studies th a t describe natural 
phenomena based on the  cha racte ris tics  th a t best 
correlate to  losses.

i) Colom bia. The consultants report a list o f the 
country's 13 main volcanoes. Eleven o f these are m oni­
tored and there qua lita tive  hazard maps o f four, three

o f which are in a prelim inary version by Ingeominas. 
The fou rth  was prepared by the Centro de Estudios 
sobre Desastres y Riesgos a t the Universidad de los 
Andes, CEDERI, as part o f an analysis o f the hazards 
posed to  the gas pipelines belonging to  the company 
TRANSGAS. The seismic th rea t map o f the Ingeom i­
nas, and the Universidad de los Andes, published in the 
seism o-resistant norms o f 1998, divides the country 
in to three seismic zones. This map is an updated ver­
sion o f a1983 study.

Regarding the level o f m eteoro logical hazards, 
IDEAM generates intensity, dura tion  and frequency 
curves as well as m axim um  in tens ity  tables, m onth ly 
and daily p rec ip ita tion  maps, and national maps o f 
zones a t risk o f flood ing  th a t are based on previous 
events. It has produced qua lita tive  maps o f local 
flood ing  in the Magdalena River Basin using sa te l­
lite  imagery and geom orpholic in fo rm ation . There 
are also studies focused on local phenomena such as 
landslides. Ingeominas landslide hazard map id e n ti­
fies exposed zones in a re lative and qua lita tive  m an­
ner. IDEAM publishes da ily  qua lita tive  forecasts o f the 
p robab ility  o f landslides in the country, w ith  detailed 
reporting on the areas w ith  the greatest exposure. 
IDEAM has produced m ethodologies fo r determ in ing 
ra in fa ll thresholds capable o f detona ting  landslides 
on both a national and local level. CEDERI and the 
Observatorio Sismológico de Suroccidente, OSSO, 
have also made e ffo rts  to  id en tify  landslide hazards 
in some zones.

ii)  Chile. The Servicio Nacional de Geología y M in­
ería has geological hazard maps a t scales ranging from  
1:10000 to  1:250000. The Navy's Servicio Hidrográfico 
y Oceanográfico, SHOA, is in charge since 1997 o f the 
CITSU project (preparing maps o f tsunam i induced 
flood ing on the Chilean coast), which has calculated 
maximum flood ing expected fo r the main coastal ur­
ban areas. To date they have published flood ing maps 
fo r 28 cities located between regions I and V. This 
in form ation is a reliable sc ientific  source th a t is dis­
tribu ted  to  regional authorities and the OREMI (Ofi­
cina Regional de Emergencia) fo r purposes o f design­
ing prevention and response plans. The studies have 
been conducted at scales a llow ing fo r proper detail 
(1:5.000 -  1:10.000) th a t vary depending on the area
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studied, and which are complemented event sim ula­
tions a t varying frequencies. The in form ation is free 
but only available to  public institu tions.

The Universidad de Chile and the Pontificia Univer­
sidad Católica de Chile generate hazard in form ation 
th a t contains calcu la tions on am plifica tions and liqua­
tions fo r interested state and private institu tions, but 
is o f lit t le  use fo r making nationw ide estimates.

ii i)  Jamaica. The most common studies are those 
o f storm  tide elevation, surge and flooding. The Carib­
bean Institu te  fo r M eteoro logy and Hydrology (CIMH) 
has conducted estimates o f hurricane-related storm 
tide elevation using the TAOS model. The consu ltant 
recommends th a t these analyses be used w ith  cau­
tion. ODPEM has also made estimates o f storm tide 
elevation using the Hurrevac programme. El consul­
ta n t th a t conducted the case study recommends feed­
ing the programme more detailed in form ation on the 
coast line. The IDB is giving support to  the production 
o f flood maps o f storm induced tides fo r the cities o f 
Kingston and Portmore.

Since 1985, the governm ent o f Jamaica has im ple­
mented the flood mapping project through its W ater 
Resource A u th o rity  (WRA). Plans o rig ina lly  called fo r 
the production o f flood maps fo r the country's eight 
main rivers w ith  return periods o f 5, 10, 25, 50 and 
100 years, but the project has fa llen short o f th a t goal. 
A lack o f seismic risk in form ation is troub ling  in ligh t 
o f the hazard o f a seven-point m agnitude quake con­
tem plated fo r the m etropo litan area o f Kingston. The 
Mines and Geology Division o f the M in is try  o f M ining 
and Energy along w ith  the University o f the West In­
dies' Unit fo r Disaster Studies have developed maps o f 
the zones exposed to  landslides. These maps provide 
qua lita tive  in form ation and have served toward the 
successful im plem entation o f the housing relocation 
programme fo r the com m unity o f Askenish.

iv) M exico. The Social Development M in istry 
(SEDESOL) and the Council on M ineral Resources (CO- 
REMI) published a Guía M etodológica para la Elabo­
ración de Atlas de Amenazas Naturales en Zonas Urba­
nas (Identificación y Zonificación) 2004, th a t sets down 
the basic procedures fo r com piling the available in fo r­
mation on natural hazards and risks related to  urban 
areas. This guide serves as a starting point fo r preparing

atlases o f natural hazards in cities as it offers the bases 
fo r identify ing and zoning hazards. SEDESOL is w ork­
ing to  integrate a Sistema de Información Geográfica 
para la Identificación de Riesgos (SIGIR). The firs t leg 
o f th is  project includes the production o f 50 Atlases 
fo r hazard detection and charting potentia l hazards in 
cities w ith  more than 50,000 inhabitants. This system 
constitu tes a homogenous and perm anently accessible 
cartographic and in form ationa l platform .

The docum ent "Guía Básica para la Elaboración de 
Atlas Estatales y Municipales de Amenazas y Riesgoï' 
serves as a guide fo r the execution and im plem enta­
tion  o f the national risk atlas project, which was con­
ceived o f as a strategic too l fo r in tegrating in form ation 
risks and hazards on a state and m unicipal level using a 
homogeneous, dynamic and transparent in form ationa l 
p la tform . Much o f the basic in form ation used in pre­
paring the hazard maps (principally seismic) was gen­
erated by the Instituto de Ingeniería and the UNAM's 
Instituto de Geofísica, and to  a lesser extent, the In­
stituto Mexicano de Tecnología del Agua and Pemex. 
The Federal E lectric ity Commission prepared a map o f 
seismic hazard in Mexico fo r its M anual de Construc­
ción de Obras Civiles. A lthough th is  manual lacks any 
legal va lid ity  fo r o ther types o f building, is tends to  be 
used as a reference source.

v) N icaragua. In the document "Amenazas Natu­
rales de Nicaragua", INETER rates the hazards o f each 
m un ic ipa lity  on a scale o f 0 to  10. This te x t is the result 
o f a qua lita tive  evaluation based on existing in form a­
tion, series o f historical, m eteorological and hydrologi­
cal data and the criteria  o f specialists.

Precursors o f seismic zon ifica tion  in Nicaragua can 
be found in the study "Zonificación Sísmica Preliminar 
de Nicaragua y Microzonificación Sísmica para Posolte- 
ga-Quezalguaque" (2001), developed by MOVIMON- 
DO-ECHO. This study includes isoacceleration maps o f 
rock p lin th on a national level based on the analysis 
o f seven seismogenerator sources. ES-SINAPRED re­
cently coordinated the preparation o f seism icity maps 
consisting o f isoacceleration curves fo r various return 
periods, considering 16 seismic sources, which marks 
an im provem ent in the qua lity  o f the results, which 
were used in drawing up a proposed building code for 
the country.
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c) In fo rm a tion  on m ic rozon ifica tion  
and local e ffects  

Local topographical, geological and geo-technical con­
d itions and o ther facto rs th a t m odify the in tensities 
contem plated in nationw ide studies are considered in 
the m icrozonification studies o f the region.

i) Colom bia. Seismic m icrozonification maps have 
been made fo r ten cities (including Cali and Bogotá) 
and tw o  studies are currently  underway. Consultants 
report th a t the m ethodology is m eticu lously applied 
in each stage o f the Bogotá study. Proper uncerta in ty 
factors were chosen, thereby making fo r coherent re­
sults, whose resolution is fine fo r regulatory purposes. 
The Cali study is aimed at setting up a local code for 
seism ic-resistant buildings. Seismic hazard in the c ity  
o f Manizales has been captured in in teractive software 
th a t is su ffic ien tly  flexib le  fo r estim ating seismic in ten­
sity fo r various return periods and w ith  a resolution o f 
approxim ate ly 1:5000.

As fo r o ther hazards, Colombia has a geo -techn i­
cal zon ifica tion  fo r liquation fo r the urban centre o f 
Tumaco th a t was developed by INGEOMINAS, OSSO, 
the Navy and the Centro de Control de Contaminación 
del Pacífico.

ii) Chile. The municipalities are good sources o f local 
in form ation as they govern the communes, the level at 
which one can find the greatest volum e o f in form ation 
and w ith  the greatest detail. However, much o f th is  
in fo rm ation  is not correctly  systematized and there 
are clear deficiencies in the records th a t are easiest to 
access. Isolated studies on the local effects o f seismic 
events exist fo r some o f the main cities.

ii i)  Jamaica. On the level o f seismic hazard, most 
housing in Kingston is located in a lluvia l deposit zones, 
whose organic soil heightens risk. The building code does 
not contemplate possible site effects for the various areas 
o f the c ity  and assigns a constant value fo r maximum 
seismic acceleration (0.4g) fo r the entire city.

iv) M exico. The m icrozonification o f Mexico City in 
the Federal D istrict's building code defines the seismic 
strengths th a t buildings must incorporate. Academic 
m icrozonification studies exist fo r o ther m ajor cities, 
but w ith  the exception o f Acapulco, none is used as the 
basis fo r building codes. The m icrozonification o f seismic 
regions appears to  have become commonplace in major

cities, an encouraging development from  a technical 
standpoint. However, the authorities apparently need to 
take greater interest in the results o f such studies and 
convert them  in to  state and m unicipal regulations.

v) Nicaragua. A lack o f com m unication between 
prevention au thorities  and the sc ien tific  com m unity 
dedicated to  risk evaluation is reported as being the 
main reason tha t seismic m icrozonification studies o f the 
c ities o f Managua and León have yet to  be completed. 
The hazard o f flood ing has been dealt w ith  on a local 
basis because a ffe c ta tio n  areas are re la tive ly  small 
compared to  the scale o f o ther events. For example, 
COSUDE has promoted hazard studies in 26 m unic ipa li­
ties w ith in  the Central Macro region th a t determined 
th a t most exposed structures consisted o f bridges and 
housing dispersed and agglomerated between tow ns 
and urban centres.

d) In fo rm a tion  on vu ln e ra b ility
This section analyses the  in fo rm a tio n  availab le fo r 
identify ing the physical, social, economic and financial 
vu lne rab ility  o f the countries under study.

i) Colom bia. The consultants expressed th e ir con­
cerns th a t in frastruc tu re  is h igh ly vulnerable due to 
the absence o f seismic resistance codes prior to  1984, 
the great m igration o f the rural population in to  urban 
centres and the extent o f extreme poverty. Using hous­
ing statistics, they estimated th a t 81%  o f buildings are 
h ighly vulnerable, but one should keep in mind th a t 
th is  conclusion is based on in form ation th a t contains 
many rough app rox im a tions  and assum ptions. The 
vu lne rab ility  index (PVI) developed by the Universidad 
de Manizales fo r IDB-IDEA has been applied in almost 
all o f the country's departments. There are nationw ide 
qua lita tive  physical vu lne rab ility  studies and research 
on social vu lne rab ility  based on risk perception studies 
fo r the Pacific coastal regions. Another study o f interest 
is th a t o f the Departamento Nacional de Estadística 
(DANE), calculating the index o f unsatisfied basic needs 
fo r all o f the country's municipalities. Inform ation on the 
exposed population and risk zones is handled by DANE, 
the housing system and MAVDT's housing department. 
The property registry offices and DANE have in form a­
tion  on un it land prices and data on where building has 
taken place. The M in istry o f Agricu lture has inform ation
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systems on farmed land th a t is broken down by crop 
type. W ork is underway on an inventory o f government 
buildings, but th a t in form ation does not include v u l­
nerab ility  data. As fo r the vu lne rab ility  o f critica l and 
basic in frastructure, the existing vu lne rab ility  studies 
on hospital in frastructure  have not been well received 
when it has come tim e to  im plem ent projects.

ii) Chile. The consu ltants say th a t most research 
on vu lne rab ility  id developed by universities, thereby 
restricting its ava ilab ility  and use in decision making. 
Few government agencies even have vulnerability studies 
o f th e ir  own in frastructure. The Public Works M inistry's 
Department o f Roads and the Healthcare M in is try  have 
vu lne rab ility  studies o f hospitals. It was not possible to 
determ ine the degree o f detail and scope o f studies on 
road and street in frastructure  as they are produced by 
regional offices and the national m in istry has no office 
fo r com piling such in form ation. Research on hospital 
in frastructure  was developed as part o f a study on the 
seismic vu lne rab ility  o f 28 hospitals in the country by 
the Departm ent o f Physical Sciences and M athem atics 
at the Universidad de Chile. The results o f these studies 
are not public. Social vu lnerab ility  in form ation is lim ited 
to  readings o f poverty levels.

ii i)  Jamaica. One ODPEM strategy is to  promote 
vu lne rab ility  studies, but a lack o f funds fo r reducing 
the vu lne rab ility  o f structures suggests we cannot ex­
pect improvements on th is  level. ODPEM conducts non 
s tructura l vu lne rab ility  studies fo r the private sector as 
part o f its strategy to  promote business preparation and 
planning. The consu ltants concluded th a t housing is 
highly vulnerable to earthquakes because building codes 
go largely ignored and there is a local custom o f building 
ve rtica lly  in the absence o f technical supervision.

iv) M exico. Physical vu lnerab ility  studies are largely 
conducted by universities and almost all o f th e ir results 
are confined to  academic circles. One exception is an 
infrastructure vu lnerability study by UNAM's Instituto de 
Ingeniería fo r the country's insurance industry. SAGARPA 
has an eva lua tion  program  regarding the  M exico 's 
vu lne rab ility  in making w ater available fo r production. 
CENAPRED has produced a basic guide fo r preparing 
state and municipal hazards and risk atlases tha t has tw o 
chapters on conducting qua lita tive  studies o f physical 
and social vu lnerab ility . It contains proper proposals

but we w ill have to  w a it to  see how well they work in 
practice. Mexico City's General Office fo r Civil Defence 
has undertaken a General Civil Defence Program for 
the Federal D istric t th a t includes vu lne rab ility  and risk 
studies and identifies the city 's main vu lne rab ility  fac­
tors: accelerated demographic grow th, great m igratory 
currents th a t lead to  high population density, a lack o f 
compliance w ith  existing laws and regulations as well 
as an inadequate management o f risk, environm ental 
contam ination and o f land. Despite the expectations 
generated by the programme, the evaluations fa iled to 
detect results.

v) N icaragua. It is also the case in th is  country tha t 
vu lne rab ility  studies are largely confined to  academic 
circles and are qua lita tive  in nature, wh ich helps to 
explain why they have scant impact. Two exceptions are 
the study on seismic vulnerability in Managua, and on the 
towns o f Quezalguaque and Posoltega by the Universidad 
Nacional de Ingeniería (UNI) and MOVIMONDO. The firs t 
one projects vu lne rab ility  functions and the second has 
produced index-based vu lne rab ility  maps.

As fo r social vulnerability, maps exist w ith  indexes for 
social marginality, the Human Development Index (HDI) 
and extreme poverty. One m ight superfic ia lly observe 
th a t all maps are similar. One s ituation th a t m ight be 
shared by all o f the countries o f the region is th a t the 
poorest sectors o f the population tend to  change the ir 
natural environm ent fo r the worst, thereby heightening 
potentia l hazards.

e) Risk in fo rm a tio n
Now we w ill analyse the existence and va lid ity  o f risk 
studies th a t were based on index calcu la tions or on 
estimates o f economic losses fo r given return periods 
th a t were conducted by interested companies or in ­
stitu tions.

i) Colom bia. One o f the nationw ide studies is a 
ca lcu la tion o f risk indicators made by the Universidad 
de Manizales fo r IDB-ECLAC as part o f the p ilo t project. 
Four indexes were ca lcu la ted: Disaster D efic it Index 
(DDI), Local Disaster Index (LDI), Prevalent Vu lnerab il­
ity  Index (PVI) and the Risk M anagement Index (RMI). 
The research drew on the most recent in form ation on 
am ounts exposed as well as hazard and vu lne rab ility  
in fo rm a tio n  th a t had been properly  scaled fo r the
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phenomenon analysed. The results may be consulted 
free o f charge a t the Universidad de Manizales website, 
which also provides to  results o f sim ilar studies fo r other 
countries, including those analysed in th is  report. The 
study "Definición de la Responsabilidad del Estado, su 
exposición ante desastres naturales y el diseño de los 
mecanismos para la cobertura de los Riesgos Residuales 
del Estado" analyses the responsibility o f the state in 
the stages o f response, rehabilita tion and reconstruc­
tion  fo llow ing  a disaster. A study o f local risk th a t is 
unique to  the region is an estimate o f the im pact on the 
grow th and tax  receipts o f Bogotá th a t was conducted 
by the m unic ipa lity 's  Finance M inistry, the DPAE, and 
the M in is try  on the Environment, Housing and Territo­
rial Development w ith  the support o f the World Bank. 
The study estimates the economic im pact on the c ity  
o f d iffe ring  seismic scenarios and return periods and 
establishes the bases fo r an e ffic ien t risk transference 
policy fo r public and private buildings.

The consultants concluded th a t complete and re li­
able risk studies are the exception, a weakness blamed 
on the lack o f common methodological fram eworks on 
the national, regional and local levels as well as the 
extent to  which in form ation is disperse.

ii) Chile. Risk and vu lne rab ility  research is largely 
conducted in universities, assembling in form ation in a 
range o f studies. Most o f these research projects are 
conducted by a small number o f individuals who are 
best informed and the most sc ien tifica lly  prepared on 
th is  topic. Such studies are reportedly m otivated by the 
occurrence o f extreme events. L ittle  in fo rm ation  on 
risk and vu lne rab ility  is distributed by the state as the 
in form ation used fo r such research is not free, thereby 
lim iting  its use.

ii i)  Jamaica. The study reported an urgent need fo r 
quantita tive  risk studies fo r decision-m aking purposes, 
especially in the case o f essential infrastructure and vital 
lines. This request is accompanied by a recommendation 
to  budget more funds fo r conducting such studies.

iv) M exico. Risk studies in Mexico are focused on 
the major cities and prim arily  on seismic phenomena, 
a longstanding academic trad ition  in th is  coun try  tha t 
has produced in form ation in greater quantities and o f 
superior qua lity  than in the case o f o ther hazards. One 
example is the risk map fo r the greater m etropolitan

area o f the Federal D istrict, which was produced fo r the 
Federal District's Office o f Environmental Protection and 
Zoning. The results are highly accessible. CENAPRED 
provides nationw ide risk in form ation o f a high quality, 
but its risk atlas is incom plete and it lacks the resolu­
tion  needed fo r local decision making. Other risk studies 
(seismic, landslides, volcanic) have been conducted for 
the cities o f Tijuana, Puerto Vallarta, Ensenada, Puebla 
and Colima, but the ir results have not been fu lly  exploited 
as the form  o f the ir publication (generally as graduation 
theses) means th a t they are not w idely d istributed on 
a national level. Other studies are done specifically on 
behalf o f public or private ins titu tions  and th e ir results 
are also not broadly available to  those interested in risk 
management decision-m aking.

ECLAC published the study on "Crecimiento agro­
pecuario, TLCAN, capital humano y gestión del riesgo 
200 6 ' w ith  a focus on the risk evaluation w ith  po­
ten tia l im plica tions fo r p roductiv ity  and management 
capabilities, and w ith  special emphasis on its im pact 
on low income producers. SEDESOL develops an atlas 
o f natural risks in c ities and m unic ipa lities fo r purposes 
o f im plem enting disaster prevention strategies.

v) N icaragua. The project "La reducción en la vul­
nerabilidad ante desastres naturales", by SI NAPRED and 
INETER, is a risk study th a t determ ines economic and 
human losses by event and w ith  varying return periods. 
Along w ith  the Colombia's study o f losses, it is one o f 
the most am bitious risk studies in the region.

A less am bitious project funded by the country's 
insurance industry consisted o f a vu lne rab ility  and risk 
evaluation study fo r five insurance firm s. The study 
determined seismic th rea t in Managua using the proba­
b ilis tic  method fo r a 100 year return period.

f)  In fo rm a tion  ind ica to rs
Indicators RI1, RI2, RI3, RI4, RI5 and RI6 developed in 
the second com ponent o f th is  project are useful fo r 
measuring a country's capacity fo r satisfying the risk 
in form ation needs o f decision makers and society in 
general.

These indicators provide a qualitative evaluation and 
provided ratings o f low, incip ient, appreciable, notable, 
and optim um . Combined these indicators comprise the 
RMIri risk sub index, which employs three additional
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F igure  8. COM PARISON OF R M Ir
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sub indexes fo r estim ating the Risk M anagement Index 
(RMI), wh ich gauges the performance o f a country's 
management system.

i) Colom bia. Progress achieved in risk in form ation 
generation are reflected in indicators RI1 and RI3, which 
are related to  the systematic recording o f disasters and 
losses as well as evaluation and mapping o f hazards. 
These indicators climbed from  incip ient to  notable for 
the period 1980-2003. A t the same tim e progress was 
achieved in the country's m onitoring and forecasting 
performance (RI2) and in both vu lne rab ility  and risk 
evaluation (RI4), which climbed from  low to  appreciable. 
Overall, the RMIri rose from  7.66 to  40.31 in 23 years, 
which marks a considerable improvement. The cities 
th a t achieved the highest RMIri levels are Bogotá and 
Manizales w ith  readings above 65.

ii)  Chile. The RMIri rose d ram atica lly  from  9.9 to
59.9 between 1985 and 2003. The ind ica to r w ith  the 
sharpest increase was on risk m anagement tra in ing  
and education. Hazard inventory and m onito ring  in ­
dicators (RI1 and RI2) also achieved notable levels 
by 2003.

ii i)  Jamaica. The RMIri s low ly rose from  12.74 in 
2003 to  63.04 in 2005. The im provem ents achieved 
in indicators has been impressive, especially the RI5 
(public in form ation and com m unity tra in ing), w ith  an 
optim um  rating in 2003. Other high ind ica tor readings 
were achieved on the level o f disaster inventory, hazard 
m onitoring and risk tra in ing and education.

iv) M exico. The RMIri sub index rose from  36.8 in 
1985 to  57.4 in 2006 w ith  dram atic gains registered 
between 1995 and 2000. This im provem ent was led by 
the country's hazard m onitoring and forecasting per­
form ance (RI2) clim bing from  appreciable to  notable, 
which weighed significantly in the overall reading. Public 
in form ation and com m unity partic ipation (RI5) moved 
from  low to  incip ient. A lthough vu lne rab ility  and risk 
evaluation rose only from  moved from  low to  incipient, 
it had litt le  im pact on the country's RMIri because it 
was assigned a very lim ited weighting.

iv) N icaragua. Risk id en tifica tio n  ind ica tors re­
bounded between 1985 and 2005. A lthough on average 
they continue to  rate as inc ip ient on average, progress 
is notable especially on the level o f disaster inventory

0
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and m onitoring and hazard mapping. The RMIri index 
rose from  4.56 to  36.40 during th is  period.

Figure 8 shows the RMIRI arrived at in component 
2 o f th is  programme.39 These index readings generally 
proved to  be positive and have improved over tim e. One 
should keep in mind, however, th a t the relative results 
between countries are not entire ly comparable w ith  the 
qua lita tive  and quan tita tive  evaluations consultants 
made o f available risk in form ation in the case studies. 
The use o f subjective ind icators th a t depend on the 
judgem ent o f the evaluator in obtain ing RMIs appears 
to  be the main fac to r underpinning th is  discrepancy.

g) Comparison o f  extrem e scenarios 
in re la tion  to  risk in fo rm a tio n

For each country case study an analysis was made o f 
extreme event scenarios.40 We w ill now com m ent on 
the principal results o f those exercises and the extent 
to  which the risk in form ation employed is applicable 
and useful. Appendix 1 contains a list o f the primary 
sources o f in form ation th a t were reported. The know l­
edge and crite ria  o f local consu ltants played a very 
im portan t role when it came tim e to  determ ine factors 
or f ill in gaps in the in form ation in order to  arrive at 
the desired results.

The choice o f c ritica l scenario was based prim arily 
on an analysis o f the records o f historical events and 
knowledge o f the natural phenomena th a t threaten 
the population centres where much o f the countries' 
popu la tion and in fras truc tu re  are concentrated. No 
e ffo rt was made to  determ ine the probab ility  o f occur­
rence or the frequency o f reoccurrence and hypo the ti­
cal scenarios. An event chosen on an unrealistic basis 
(excessively conservative or not conservative) could lead 
to  a false appreciation o f the performance o f disaster 
risk management.

In a sim ilar manner, cross comparisons o f the results 
o f scenarios contem plated fo r  the various countries 
studied could produce false comparisons largely due to 
differences in the scenario criteria  th a t were chosen.

39 "D isa s te r R isk and M a n a g e m e n t In d ic a to rs  P rog ram : IAD B-EC LAC C - 
IDEA, M an iza le s , C o lom b ia , A p r il 20 04 .

40  P ro jec t c o n s u lta n ts  co n d u c te d  th e ir  ana lys is  us ing th e  f ra m e w o rk  d e f i­
ned in th e  d o c u m e n t "E va lu a c ió n  de Escenario  E x tre m o " h t tp : / /w w w 3 .
ce pa l.o rg .m x

Seismic events have produced severe disasters in 
all five countries.

The seismic events proposed fo r the studies were 
seen as a ffecting  the countries' capita l c ities except 
in Chile. Hurricanes have led to  considerable losses in 
the recent h istory o f Jamaica, Mexico and Nicaragua 
so they were designated critica l events fo r those three 
countries. Floods were included as a critica l event only 
in Colombia.

Hazard in form ation, especially o f a seismic nature, 
was found to be properly presented, scaled and available.

The greatest weaknesses are apparent on the level 
o f in form ation regarding physical vu lne rab ility  to  hur­
ricanes. In Jamaica and Nicaragua it was necessary to 
draw on the criteria  and experience o f the consultants 
to  determ ine the extent o f such vulnerability. Vu lner­
a b ility  to  seism ic events was determ ined based on 
existing studies

The estimates on am ounts and numbers o f people 
exposed to  risk tha t appear in the case studies were based 
on reliable in form ation to  which access was free except 
in some instance in Chile. The ch ie f problem reported 
during th is  phase o f the analysis was a paucity o f detail 
in the available in form ation fo r purposes o f estim ating 
losses. For example, there was a lack o f data regarding 
construction materials and a tendency to  underestimate 
the cadastral appraisals o f in frastructure . Nicaragua 
reportedly suffered from  a lack o f economic indicators 
fo r the regions affected by the postulated event 

There were also reports o f a lack o f in form ation 
fo r ca lcu la ting the number o f people affected by other 
collateral effects o f the disaster (clim ate effects, lack 
o f medical a tten tion , fires, con ta inm ent actions and 
post disaster psychological trauma).

We w ill now summarize the seismic-scenarios by 
country.41

i) Colom bia. The consultants decided to  conduct 
a study o f a seismic event due to  the existence o f c it ­
ies w ith  major population concentrations and many 
buildings in high and medium seism icity zones w ith  
low levels o f earthquake resistance. It also analysed 
a flood ing event as th a t is the type o f disaster most 
frequently  experienced in Colombia. Seismic risk in-
41 Los d o c u m e n to s  de th e  case s tu d ie s  se e n c u e n tra n  en h t tp : / /w w w 3 . 
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fo rm ation  from  the seismic norm map o f 1998, which 
offers a qua lita tive  hazard zon ifica tion , was used fo r 
the firs t phase o f the analysis. Also used fo r estim at­
ing the maximum acceleration o f land w ith in  the c ity  
fo r various return periods was the study o f seismic 
th rea t to  the coun try  conducted by the Association fo r 
Seismic Engineering (1996). In the case o f flooding, 
consultants used the IDEAM National Flooding Map, 
which despite its very lim ited resolution and fa ilu re  to 
specify a period o f return is more reliable than local 
flooding studies, which share no unified system and 
are not always available. For purposes o f the analysis, 
it was assumed th a t the flood ing map corresponded to 
a 500-year return period.

Seismic m icrozonification studies o f e ight o f the 
cities analysed, including Bogotá and Medellin, used 
extreme scenario analyses. It proved impossible to  de­
term ine local effects in the analysis o f flooding owing 
to  a lack o f resolution and the extent o f the flooding 
analysed. In form ation on the exposed population was 
drawn from  the 2005 census and DANE projections. 
Estimates o f exposed costs and construction areas 
were made using cadastral, land registry and crop data 
and w ith  risk studies th a t were conducted on behalf o f 
the Agencia Colombiana de Cooperación Internacio­
nal (ACCI), the Departamento Nacional de Planeación 
(DNP), the World Bank, and the IDB. However, armed 
w ith  the knowledge th a t properties are often assessed 
below th e ir replacement cost, the va luations provided 
by the tax  o ffice are m u ltip lied  by tw o  in order to  pro­
duce a more realistic estimate. For the flooding sce­
nario, the data on crop area was taken from  IDEAM, 
the M in is try  o f A gricu lture  and Ingeominas.

In form ation regarding the seismic vu lne rab ility  
o f the various types o f structures considered was ob­
tained through a com bination recorded observations 
o f how structures performed in past events, v ibrating 
table tests and analytical models on non linear struc­
tu ra l behaviour by type o f engineering. The replace­
ment value fo r each type o f in frastructure  was calcu­
lated using average reference values (as in the case o f 
road and canal in frastructure), and in o ther instances 
employing o ffic ia l values such as those provided by 
the Housing and Urban Development M in is try  in its 
"Table o f Construction U nit Cost Per Square Meter".

The consultants reported th a t they were unable to 
produce a reliable ca lcu la tion o f the number o f people 
affected by lateral effects (clim atic, lack o f medical a t­
tention, fires, content action and post-disaster psycho­
logical effects) due to  a lack o f local and in ternational 
in form ation.

The calcu la tion o f losses to  critica l structures and 
those essential to  com m unity a tten tion  (fire and police 
stations, schools, healthcare centres, tran s it fac ilities  
and public offices), fo r a return period o f 500 years was 
achieved using the studies "Estrategia de transferencia, 
retención y mitigación del riesgo sísmico en edifica­
ciones indispensables de atención a la comunidad del 
Distrito Capital de Bogotá" (CEDERI, 2005), "Estimación 
de pérdidas económicas para diferentes escenarios de 
riesgo en edificaciones publicas y privadas en Bogotá" 
and "Análisis económico del riesgo residual del Distrito 
Capital de Bogotá" by ERN Colombia fo r the D istrict 
Finance M in istry, FONADE and the W orld Bank. The 
results o f these studies were based on both qua lita tive 
and subjective parameters, possibly making it necessary 
to  conduct deeper studies on the behaviour o f these 
buildings.

ii)  Chile. Chile is a country w ith  very high levels o f 
seismic ac tiv ity  and the quake th a t released the greatest 
am ount o f energy was recorded on its coasts. The quakes 
o f 1939 and 1960 are the disasters th a t provoked the 
greatest human and economic losses in the country while 
the disasters o f the past 30 years have not generated 
major losses. The Chilean case study a ttribu tes  these 
low levels to  the lessons learned by the com m unity in 
the quakes th a t occurred between 1922 and 1960. The 
m eteorological phenomenon affecting smaller regions 
have not penetrated the collective memory in the same 
way as m a jo r-im pac t events probably because they 
have had lesser consequences. The case study chose 
tw o  seismic events, one a m agnitude 8.5 event 25km 
o f f  the coast o f the Bernardo O 'Higgins and Maule re­
gions, where a seismic fa u lt line is located. The quake 
was estimated to  be approxim ate ly a 500-years event. 
The Mercalli in tensity readings were calculated fo r each 
comuna based on a 1996 study by Morales and Sapaj. 
Calibrated frequency-in tens ity  curves were used fo r 
the region's subduction earthquakes based on 1980 
in form ation. The affected area o f the firs t scenario is a
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zone w ith  a low density o f population, in frastructure  
and economic a c tiv ity  as it accounts fo r a mere 8.2% 
o f the country's GDP and 11% o f its population. The 
analysis considered local effects on the most populated 
c ities in the region: Talca, Curicó, M olina, Linares, San 
Javier, Parral, Cauquenes and San Clemente.

The land registry and population in form ation used 
to  estim ate exposure is incom plete and private parties 
must pay to  use it. Neither can in form ation on industry 
and commerce be accessed fo r free, nor does it contain 
data useful fo r estim ating losses incurred during the 
events. In form ation on education and hospitals is free 
but lacks data on the building m aterials fo r predicting 
structural damage. Information available on the amounts 
and population exposed was obtained a fte r the event as 
part o f the tasks assigned to  the bodies th a t intervened 
in the emergency. Private sector in fo rm a tion  is not 
available owing to  con fiden tia lity  and business-strategy 
concerns. In form ation on irriga tion canals is available 
at the Public Works M in istry 's Catastro de Usuarios at 
the Dirección General de Aguas.

The method fo r evaluating damage to  individuals 
consisted o f find ing the qua lita tive  level o f habitational 
damage. This method has been tested w ith  satisfactory 
results on quakes in the region. The number o f housing 
units th a t would be le ft un inhabitab le fo llow ing  the 
event was estimated using in form ation form  the INE 
National Population and Housing Census (2002).

ii i)  Jamaica. Historical evidence, especially fo r the 
past tw o  decades, shows the country's high vu lnerability 
to  hurricanes. However, seismic risk is no lesser a threat 
as evidenced by the 1962 earthquake th a t destroyed 
the c ity  o f Port Royal, which was then the commercial 
cap ita l o f the  country. Based on these records tw o  
scenarios were analysed: a quake w ith  a magnitude o f 
between 6.5 and 7 on the W agwater fau lt, and a grade 
5 hurricane w ith  an estim ated return period o f 150 
years th a t would pass through the cities o f St. Thomas, 
Kingston, St. Andrew, St. Catherine and Clarendon.

The study's conclusions regarding the consequences 
o f both maximum events are based on knowledge o f in ­
frastructure vulnerabilities (housing, healthcare and vital 
lines) and how society reacted during previous events.

iv) M exico. Drawing on disaster economic impact 
statistics obtained from  the Centro Regional de Infor­

mación sobre Desastres (CRID), the consultants chose 
as the source o f the ir scenario the tw o  phenomenon 
th a t have produced the greatest losses from  natural 
disasters in the country: quakes and hurricane. This data 
shows th a t w h ile  losses caused by both phenomena 
between 1929 and 2005 are similar, quakes produced 
the greatest losses and number o f affected people per 
event. For th is  reason a seismic event was chosen as 
the extrem e scenario. Based on w ork conducted by 
UNAM and the Fundación Barros Sierra between 1985 
and 1999, chose a m agnitude 8.2 maximum possible 
seismic event w ith  an epicentre on the Guerrero and 
San Marcos fau lt. The event would prim arily im pact the 
status o f Guerrero, Mexico, Puebla, Morelos, Tlaxcala 
and the Federal D istrict, which jo in t ly  account fo r close 
to  40%  o f GDP. The consultants obtained the intensities 
fo r the affected cities using ca libration laws reported 
in technical lite ra ture  on quakes in the region. When 
considering local or site effects fo r the Federal District, 
consultants used the UNAM School o f Engineering's "Z" 
com putational programme.

In fo rm ation  on the exposed population was ob­
tained from  INEGI and the geotechnical divisions from  
the Asociación Mexicana de Instituciones de Seguros 
(AMIS) fo r Mexico City and Acapulco. The vu lne rab ility  
in form ation used was provided by CENAPRED, which 
is app lying the  com pu ta tiona l program m e RS-MEX 
version 2.1, which was developed by the company ERN 
Ingenieros Consultores.

Indirect losses (from the suspension o f services and 
productive activities) were calculates as a fraction  o f 
d irect losses. The p roportiona lity  fac to r was calculated 
using loss s ta tis tics from  past events th a t appear in 
CENAPRED publications. The Mexico consultants pointed 
ou t th a t loss results may vary considerably depending 
on the date o f construction o f the buildings in question; 
assuming th a t a build ing is modern cuts d irect losses 
by half. For th a t reason it  is useful to  conduct a more 
thorough cadastral analysis as th is parameter is o f major 
im portance in evaluating seismic scenarios.

The number o f v ic tim s is estimated by applying a 
fac to r th a t relates the collapse o f the structure w ith  
the number o f occupants and the percentage o f those 
trapped who eventually die from  the disaster. In order 
to  estim ate the number o f hospital beds, in form ation
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from  INEGI was used. The study concluded th a t ow ­
ing to  a lack o f data on the number o f beds occupied 
prior to  the event and the possib ility th a t many o f the 
injured would only need am bulatory a tten tion , it was 
not possible to  determ ine fo r sure whether an adequate 
number o f beds would be available.

v) N icaragua. Based on geotectonic and geograph­
ic considerations, it was determ ined th a t both seismic 
phenomena and hurricanes could lead to  disasters o f 
nationw ide proportions. This conclusion is corrobo­
rated by sta tis tics on losses from  past disasters, which 
indicate th a t the country's greatest disasters were 
Hurricane M itch and the 1972 Managua earthquake. 
A quake proved to  be a more localized event whose 
im pact m ight be largely confined to  Managua while 
the hurricane would a ffec t a s ign ifican t part o f the 
country. The extreme seismic event consisted o f one 
sim ilar to  th a t o f 1972: a 6.5 quake th a t affected the 
Managua region whose epicentre was located along 
fa u lt lines running under the city. It appears th a t it is 
impossible to  say w hether the fa u lt lines running un­
der Managua have a greater potentia l fo r destruction, 
and there was no word on seism icity studies o f those 
fau lts  w hether the be o f exceedance rates or return 
periods th a t could shed some ligh t on the probability 
o f sim ilar events occurring in or near the city. A lthough 
the report incorporated studies th a t reported zones 
w ith  grade 3 seismic wave am plifications, the special­
ists have not reached agreement, so they preferred not 
to  consider site effects when making th e ir estim ate o f 
seismic intensity.

For the analysis o f a hurricane event a category 3 
storm was considered th a t would h it the A tla n tic  Coast 
w ith  waves averaging between five and 10 metres and 
accum ulated ra in fa ll o f between 250 and 350 mm 
w ith in  at least tw o  days o f impact. Upon landfall, the 
hurricane would down grade to  a trop ica l storm  w ith in  
three to  five hours.

Cadastral construction data, including assessments 
o f building costs, were provided by the City o f Managua. 
It was possible to  infer the seismic response o f structures 
using th a t in form ation. In hurricane scenarios, there is a 
degree o f uncertainty in estimating amounts o f exposure 
largely because o f a lack o f economic indicators fo r the 
affected regions.

In form ation on the vu lne rab ility  o f structures in 
Managua was taken from  the "Seismic Vu lnerab ility  
Study o f M anagua" th a t was conducted by the U.S. 
firm  DRM and the Mexican firm  ERN, along w ith  N i­
caraguan consultants on behalf o f INETER and SINA­
PRED. The in form ation appears in a graphic fo rm at 
(SIG). Assessments o f the vu lne rab ility  o f both in fra ­
structure and forested areas in re lation to  the path o f 
the hurricane are subjective and were based on the 
consu ltant's criteria . A lthough the statistics indicate 
th a t hurricanes have not led to  a s ign ifican t number 
o f deaths and in juries in Nicaragua, the study con­
cludes th a t it is not possible to  ra tiona lly  estim ate a 
number o f v ic tim s based on the in form ation th a t is 
currently  available.

3. INFORMATION FOR DISASTER 
RISK MANAGEMENT

This section discusses the extent to  which those re­
sponsible fo r the various areas o f risk management 
enjoy access to  the in form ation they require fo r making 
decisions and taking action, and to  the way in which 
such people e ffective ly make use o f such in form ation. 
The section also documents w hat access the potentia lly 
affected population has to  the in form ation it needs in 
order to  lim it risk as well as the extent to  which the 
public perceives the magnitude and characteristics o f 
the risks to  which it is exposed.

a) A ccess ib ility  o f  in fo rm a tio n  
to  decision makers

i) Colombia. In the past ten years the system has enjoyed 
the support o f bodies th a t generate a vast am ount o f 
in form ation fo r managers and decision makers. There 
is a lack o f vu lne rab ility -re la ted  in fo rm ation  expect 
fo r the m ajor cities. There is also litt le  coord ination 
between national in form ation systems on scientific and 
environm ental issues. Strong m onitoring networks are 
function ing , but some are o f questionable usefulness 
when it comes to  preventing disasters. It is necessary 
to : establish an integrated and modern system o f d i­
saster-related in form ation th a t is directed at meeting 
the needs o f SNPAD; broaden and upgrade m onitoring 
networks; produce useful risk in form ation.
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ii) Chile. The coun try  generally enjoys an abun­
dance o f in form ation on hazards and mapping, but 
some o f it is not readily available to  decision makers. 
One problem in th is  regard is th a t some o f the in s titu ­
tions th a t produce such in form ation sell it  at costs tha t 
make it rather inaccessible. V u lne rab ility  in form ation 
and risk studies are largely the work o f groups o f re­
searchers and are not w idely published. It appears tha t 
decision makers lack access to  both risk and hazard 
atlases. A varie ty o f function ing  systems are in place 
fo r issuing alerts and warnings fo r tsunamis, flooding 
and volcanic eruptions.

ii i)  Jamaica. The Office o f Disaster Prevention and 
Emergency Management (ODPEM) operates geographical 
in form ation systems regarding major hazards. Inform a­
tion  is prim arily provided by regional research centres 
and is accessible to  interested in s titu tions  and, to  a 
large extent, the general public.

iv) M exico. CENAPRED assures a broad and re­
iterative flow  o f hazard and risk in form ation between 
decision makers, both the  in fo rm a tio n  tends to  be 
confined to  a macro level w ith o u t taking in to account 
local cha racte ris tics  th a t a ffe c t hazard cond itions. 
Hazard in form ation is known and applied by civil de­
fence decision makers, but the same cannot be said 
o f quan tita tive  risk in form ation because it is prim arily 
aimed at sc ientific  circles and the insurance industry. 
CENAPRED and o ther in s titu tions  produce abundant 
in form ation on practices fo r reducing vu lne rab ility  in 
buildings and settlem ents th a t is broadly d istributed to 
civil defence agencies, but not to  the general public.

Examples o f functiona l a lert systems are those used 
to  m onitor the main volcanoes, and fo r warning o f hur­
ricanes and fo r seismic events in Mexico City. Various 
local warning systems fo r flooding and landslides have 
been created (Acapulco, M otozin tla , etc), but all have 
suffered operationa l problems. In practice we have 
seen th a t most civil defence offices and o ther actors 
continue to  act in an em inently  reactive rather than a 
pro-active manner.

v) N icaragua. INETER has complied and distributed 
a su ffic ien t volume and qua lity  o f hazard in form ation, 
and is currently  working to  assure th a t in form ation on 
the various phenomena is compatible. Recent years have 
produced a grow ing volum e o f in form ation on physical

and social vu lne rab ility  w ith  the partic ipation o f public 
and private as well as in terna tiona l institu tions. The 
m onitoring networks fo r the various hazards, including 
tsunamis, have improved considerably.

Cross-country comparisons produced the fo llow ing 
observations.

•  The countries studied have achieved good levels of 
assimilation o f basic inform ation about hazards, 
but not about vu lne rab ility  and general risk.

•  There is a lack o f the local risk studies th a t are 
necessary fo r drawing up contingency plans and 
m itigation programmes, although Colombia and 
Mexico have made progress in the m icrozoni- 
fica tion  o f risk in the major cities.

•  In Colombia concern has been expressed about 
the need to  establish an integrated and modern 
system o f disaster-re lated in form ation th a t is 
directed a t meeting the needs o f the risk ma­
nagement system.

•  In Chile specialized in form ation is in the hands 
o f separate governm ent m in istries and does 
not easily c ircu la te  beyond those agencies, 
between sectors or other interested parties. It 
does not appear, however, th a t such restrictions 
have negatively affected the ab ility  to  manage 
disasters to  date.

•  Decision makers generally suffer from  a scarcity 
o f in form ation on vu lne rab ility  reduction and 
m itiga tion  measures.

•  Norms fo r conducting m itigation projects, urban 
zoning laws and land use norms are often inade­
quate and ou t o f date, but the greatest problem 
is th a t w ith  the notable exception o f Chile 
such rules are often ignored or go un-enforced.

b) D iffus ion  o f  in fo rm a tio n  
and pub lic  risk perception

i) Colom bia. Some polls suggest th a t the public feels 
th a t there litt le  inform ation on risk, prevention measures 
and disaster response. Risk perception varies by location 
and type o f type o f event.

ii)  Chile. The in s titu tio n s  in charge o f m on ito r­
ing phenomena have th e ir  own pub lic  in fo rm a tion  
programmes. ONEMI conducts cam paigns fo r those
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at risk but focuses them  on specific cases and zones, 
lim iting  in form ation on risk and the probability o f event 
occurrence. The public is aware o f the risks o f earth ­
quakes, but not o f th a t posed by other phenomenon, 
particu larly  flooding.

ii i)  Jamaica. In fo rm ation on hurricanes and flood ­
ing is handled in the com m unity-w arn ing  plan, but it 
is not clear th a t the in form ation is based on local risk 
studies involving the main hazards. A very complete 
risk awareness program exists on both a national and 
municipal level and there are reasons to  believe tha t 
risk perception and in form ation d iffus ion are good in 
the case o f hurricanes and flooding, but not fo r quakes 
and landslides.

iv) Mexico. There are broad and reiterative in form a­
tional campaigns but considerable diversity and contrasts 
on the level o f risk perceptions and the qua lity  o f the 
in form ation needed to  cope. In the case o f hurricanes 
there is an intense and tim e ly  flow  o f in form ation and 
risk perception is generally good, but the same does not 
apply to  non im m inent risks. Inhabitants o f h igh-risk 
areas often receive warnings, but they tend to have little  
effect; only on a few  occasions has it  been possible to 
relocate the population. The same may be said o f resi­
dents o f buildings w ith  high seismic vulnerability. There 
is a clear in ten tion  to  promote a cu lture o f prevention 
th roughou t the National Civil Defence System and the 
general public. The question o f prevention disaster has 
been incorporated in to school plans.

v) N icaragua. INETER makes a major e ffo rt to  keep 
the public informed. Many NGOs (especially foreign ones) 
and universities partic ipate in the e ffo rts  to  in form  and 
advise the public, but weakness persists as to  in form a­
tion  on anti-se ism ic se lf-bu ild ing techniques.

The above in form ation led to  the fo llow ing  obser­
vations:

•  In all o f the countries studied campaigns have 
been conducted fo r in form ing the population 
about risks and preparation measures, but the 
degree o f penetration is variable. In any event, 
surveys reveal scant knowledge on the part o f 
the population.

•  D iffusion campaigns have focused on the most 
frequent events, fo r example, earthquakes in

Chile and hurricanes in Jamaica. There is no 
awareness regarding the risk o f less frequent 
events, which are capable o f producing larger 
scale disasters such as quakes in Jamaica and 
flooding in Chile.

•  Some case studies suggest th a t the population 
at risk proved reticent to  respond to  evacuation 
instructions and appeals to  move to  shelters 
even in re lation to  the most frequent events 
including those tha t had recently led to  disasters. 
Jamaica is a case in point.

•  There have been s ign ifican t improvements in 
warning systems and evacuation plans. Thanks 
in part to  improved forecasting, notable pro­
gress has been made in establishing warning 
and forecasting systems fo r both volcanoes and 
hurricanes.

c) Damage in fo rm a tio n
This section analyses the bodies and methodologies for 
evaluating losses from  disasters, as well as the tim e ly  
ava ilab ility  o f diagnoses o f d irect and ind irect damages 
th a t make possible the setting o f priorities fo r recon­
struction and investm ent in m itiga tion

i) Colom bia. There is a very complete data base o f 
v ic tim s and economic losses since 1971 th a t includes 
both greater and lesser disasters, w h ich  have been 
analysed in great detail stressing the ir e ffect on the 
development o f the segments o f the population w ith  the 
fewest resources. The data is drawn from  various sources 
and are compiled using d iffe ring  methodologies so it is 
not always com patible. There appears to  be no form al 
loss-evaluation programme. The ECLAC m ethodology is 
not applied system atically except when the commission 
participates in damage evaluation missions at the request 
o f the government. There is no clear in form ation as to 
w hether a single body exists fo r conducting systematic 
loss evaluations th a t could serve as the basis fo r post­
disaster recovery and reconstruction plans.

ii)  Chile. There is no agency in charge o f disaster 
loss evaluations. ONEMI has begun to  d istribute  to  the 
relevant in s titu tions  form s fo r assembling in form ation, 
but there does not appear to  have been an e ffo rt ye t to 
assemble the results. Cabinet level m inistries probably 
estim ate the losses th a t correspond to  the ir area o f a t­
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ten tion , but nothing is known o f th e ir methodology are 
the results are never integrated. Some cost estimates are 
made by those who study events. Since 1997, ONEMI 
systematizes in form ation regarding the consequences 
o f disasters by a registry o f all emergencies anywhere in 
the country, but th is record is lim ited to  a description o f 
the characteristics o f the emergency, thereby excluding 
the possib ility o f an analysis o f economic losses.

iii)  Jamaica. For years economic losses were assessed 
using local c rite ria , bu t recently the coun try  began 
routine ly applying ECLAC methodology, fo r which local 
ad hoc com m ittees have been established. In severe 
cases ECLAC is asked to  help. Damage statistics since 
1990 are reliable.

iv) M exico. CENAPRED takes charge o f making a 
tim e ly  estimate o f d irect and indirect losses and prepare 
statistics on the largest disasters since 1995. Disaster 
losses incurred prior to  th a t tim e and since 1980 have 
been estimated retrospectively. In all such instances the 
ECLAC m ethodology was used. A lthough evaluations 
have been made in a tim e ly  manner, the ir results are 
not available during in itia l phases, leaving each sector 
to  devise its own way o f responding (w ith  the ir own 
methodologies and w ith o u t including ind irect effects) 
and organize its part in recovery.

v) N icaragua. There is no com piling or system- 
ization o f data, nor o f reliable sta tis tics on damage 
or disaster response. When estim ating resources fo r 
recovery and reconstruction, COE complies and dis­
tribu tes the in form ation, but the results o f th a t work 
have not been made public. A fte r 2000 progress has 
been made on the level o f basic in form ation fo r de­
term in ing im m ediate recovery actions, but there is no 
ECLAC-type form al evaluation, except major disasters 
in which ECLAC participated.

The fo llow ing  general conclusions were drawn w ith  
regard to  the existence o f agencies and methodologies 
used fo r loss evaluation as well as fo r quickly making 
a diagnosis o f d irect and ind irect damages, which is a 
prerequisite fo r establishing reconstruction and m itiga - 
tion -inves tm en t priorities.

•  M ost countries studied have yet to  adopt a sys­
tem atic approach -and one using a standardized 
m e th o d o lo g y -fo r conducting the disaster-loss

evaluations needed im m ediate ly a fte r an event 
fo r planning rehabilita tion activ ities and later 
fo r  reconstruc tion  as w e ll as fo r  s ta tis tica l 
purposes.

•  Mexico is the country w ith  the most system ati­
zed loss evaluation process, and it employs the 
ECLAC methodology. In Chile such evaluations 
are made independently by each m in istry and 
rarely are th e ir  results in tegrated. Colombia 
is the only country th a t has tried to  make an 
evaluation o f losses from  lesser disasters.

Table 16 offers a comparison m atrix  o f the most 
s ig n if ic a n t aspects o f d isaster m anagem ent in the 
analysed countries.

4. INFORMATION FOR FINANCIAL
RISK MANAGEMENT

a) Ex ante finan c ia l m anagem ent
The availab ility o f in form ation fo r financial risk manage­
m ent varies greatly between the five countries studied. 
In some o f them  it proved d iff ic u lt to  obtain and in 
others a fee was charged to  access it. In fo rm ation on 
the monetary im pact o f disasters is discontinuous and 
partial (except in tw o  cases) or employs methodologies 
th a t are not fu lly  comparable. It proved to  be even 
more d iff ic u lt to  document the course and cost o f re­
construction processes, fo r which there was generally 
a lack o f fo llo w  up. Nevertheless, it was possible to 
obtain su ffic ien t in form ation to  achieve a panorama 
o f the way in which disaster risk has been financed in 
each country.

i) Existence o f  financ ia l measures fo r  the  prepara­
tio n  and id e n tif ic a tio n  o f  prevention and m itig a tio n  
p rio rities .

1) Chile. Resources budgeted fo r catastrophe pre­
vention programmes are scarce, accounting in the past 
decade fo r a mere 5%  o f those assigned fo r attending 
to  emergency situations. Nevertheless, since 1980 Chile 
has dea lt w ith  financia l solvency w ith  earthquakes, 
flood ing and w h ite  w inters. This success is explained 
in part by the practice o f the national budget assigning 
each year funding fo r investment programmes aimed 
at disaster prevention or m itiga tion  through improved
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TABLE 10. INFO RM ATIO N FOR DISASTER M A N A G E M E N T

T o p ic C o lo m b ia C h ile Ja m a ica M e x ic o N ic a ra g u a

Degree to  w h ic h  in fo r -  A  conside rab le  v o lu m e  o f  A n  ab u n d a n ce  o f  In fo r -  In te rn a t io n a l a g e n c ie s  A  b road  and access ib le  The v o lu m e  o f  v u ln e ra -
m a tlo n  is access ib le  to  in fo rm a tio n  is ge nera ted  m a tio n  on ha zards  and and do no rs  are in te n s e -  s u p p ly  o f  h a z a rd -re la te d  b i l i t y  has in c re a s e d  in
de c is ion  m akers b y  a v a r ie ty  o f  g ro u p s , m app ing , b u t in som e ca - ly engaged in g e n e ra tin g  in fo rm a t io n ,  b u t  l i t t le  o f  re c e n t  y e a rs  w i t h  th e

b u t  l i t t le  c o o rd in a t io n  ses th e  in s t i tu t io n s  th a t  in fo rm a tio n  and t ra n s fe -  it  takes in to  accou n t loca l p a r t ic ip a t io n  o f  p u b lic
w ith  th e  n a tio n a l s c ie n - p rodu ce  th e  in fo rm a tio n  rring it  to  decision makers. c h a ra c te r is t ic s  th a t  res- and p r iv a te  as w e ll as in ­
ce sys tem . se ll i t  a t  costs  th a t  m ake hape hazard c o n d it io n s . te rn a t io n a l in s t itu t io n s .

i t  ra th e r inaccess ib le .

In fo rm a tio n  d is t r ib u t io n  F u n c tio n in g  m o n ito r in g  The in s t itu tio n s  in charge T he re  is a p u b lic  r is k -  There have been in te n -  The INETER has p layed
and th e  p u b lic 's  r isk  p e r- ne tw orks , b u t som e are o f  o f  m o n ito r in g  p h e n o m e - a w a re n e s s  p ro g ra m m e  se and c o n s ta n t  p u b lic  an im p o r ta n t  ro le  in in ­
ce p tio n s  q u e s t io n a b le  use fu lness  na have th e ir  o w n  p u b lic  th a t  is s tru c tu re d  on bo th  in fo rm a t io n  c a m p a ig n s  fo rm in g  and e d u c a t in g

fo r  d is a s te r p re v e n t io n  in fo rm a tio n  program m es. a n a tio n a l and m u n ic ip a l b u t risk  pe rce p tio n  va ries th e  pu b lic .
pu rposes. leve l. g rea tly .

D am age in fo rm a t io n  Som e p o lls  su gges t th a t  T he re  is no  a g e n c y  in  The ECLAC m e th o d o lo g y  S ince  1 9 9 5  th e  C E N A - There is no c o lle c tio n  or 
th e  pu b lic  fee ls th a t  th e re  ch a rg e  o f  e v a lu a tin g  d i-  has re cen tly  been app lied  PRED has been in charge  sy s te m iz a tio n  o f  da ta , o r 
is a lack  o f  in fo rm a t io n  s a s te r- re la te d  losses. on a ru d im e n ta ry  leve l. o f  de te rm in in g  d ire c t and any good da ta  on dam age 
a v a ila b le . in d ire c t losses f ro m  th e  and d isa s te r response.

m a in  d isasters .
A  v e ry  c o m p le te  d a ta  
base on  e c o n o m ic  lo s ­
ses and v ic t im s  has been 
m a in ta in e d  s in c e  1 971 
and  w h ic h  a lso  tra c k s  
lesser d isasters .

in frastructure. The same applies to  programmes fo r the 
reconstruction o f affected in frastructure  by disasters, 
funding th a t is incorporated in to  the yearly budgets o f 
each agency once the a llo tm ents have been approved 
by a central investm ent oversight body, the National 
System o f Investments.

2) Nicaragua. Law 337 establishes tha t the National 
System "guarantee the financing o f activ ities related to 
prevention and m itigation on the part o f public or private 
institu tions, depending on the ir sphere o f competence." 
Resources fo r the country's disaster fund may only be 
employed "fo r response to  im m inent risk or disaster 
situations". As a result o f th a t lim ita tio n  prevention 
and m itiga tion  activ ities should be included in regular 
budgets. However, not all governm ent m inistries fo llow  
through and assign funds to  the specific 'technical link­
age units ' known by the Spanish acronym UTE. Several 
UTE work on a response basis and do litt le  to  m inim ize 
and prevent disasters.

N icaragua's Emergency Social Investm ent Fund 
{Fondo de Inversión de Emergencia Social, FISE), receives 
a com bination o f funding from  the state and foreign 
sources {World Bank, IDB, KWF o f Germany, among 
others) fo r im plem enting projects fo r m itiga ting  risks 
a t the local level. A no ther source o f fund ing  is the 
Centre o f Coord ination fo r the Prevention o f Natural 
Disaster in Central America or CEPREDENAC), th a t acts 
as a coord inating body fo r channelling fore ign dona­
tions fo r disaster reduction in member countries. The 
resources th a t the centre makes available come from  the 
Scandinavian countries, W orld Bank, IDB, JICA-Japan, 
OFDA, OAS, UNDP and others.

In synthesis, the governments o f Colombia and Chile 
assign or reassign funds fo r risk studies and recognition 
or prevention and m itigation actions. Budgeted resources 
fo r catastrophe prevention programmes in Chile only 
account fo r 5%  o f the funds assigned to  emergency 
response in the past decade. In contrast, Mexico has
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a Fund fo r the Prevention o f Natural Disasters (Fondo 
para la Prevención de Desastres Naturales, FOPREDEN) 
fo r providing resources fo r prevention actions, which may 
only be requested by the states or federal cabinet-level 
agencies. Jamaica does not assign any funds specifically 
fo r risk reduction. Nicaragua operates a reimbursable 
lending mechanism fo r funding risk identification, pre­
vention and the detection o f structural vulnerabilities. 
It also operates the aforementioned (FISE), a mixed fund 
w ith  the partic ipation o f the World Bank fo r actions 
aimed at local risk reduction.

ii)  General characte ris tics  o f  governm enta l d i­
saster funds  and re lated issues. The five countries 
studied have d iffe ring  approaches to  th is  issue ranging 
from  one in which the central governm ent assumes a 
considerable proportion o f risk (as in Mexico), to  the one 
in which the private sector deals w ith  the losses and the 
governm ent finances emergency expenses or reassigns 
funds in it ia lly  budgeted fo r o ther programmes (as in 
Chile), and one coun try  th a t relies prim arily  on in te r­
national cooperation fo r funding while  the government 
assumes responsibilities o f its own (as in Nicaragua). 
The tw o  rem aining countries employ a com bination 
o f these alternatives. The extent o f penetration o f risk 
transfer mechanisms also varies as we w ill discuss in 
greater detail la ter in th is  document. But firs t we w ill 
o ffe r a succinct characteriza tion o f the s itua tion  in 
each coun try  and then a com parative analysis.

In the countries th a t have applied the ECLAC m eth­
odology, including Mexico, which uses a succinct version 
o f th is  approach, in form ation on the financia l mecha­
nisms used in disaster a tten tion  and recovery appears 
to  be su ffic ien tly  itemized.

1) Colombia. The government's financial responsibil­
ity  in relation to  disasters is firs t and forem ost directed 
at poor households and the d irect protection o f public 
in frastructure. To th a t end te rr ito r ia lly  defined bodies 
must assign funds or acquire insurance policies to  cover 
the risks posed to  the property o f the state and o f the 
population at risk. However, local governm ents have 
lit t le  means fo r assigning funds fo r such a purpose 
and ou t o f all the local governments in Colombia, only 
the m unic ipa lities o f Manizales and Bogotá have rules 
specifying the percentage o f the budget th a t should go 
toward managing risks.

There is a National Calam ity Fund (FNC) th a t was 
set up under a 1989 decree fo r  providing economic 
support to  disaster prevention and a tten tion . The fund 
in itia lly  consisted o f a special national account th a t was 
independently administered. Later the fund fe ll under 
the purview o f the In te rior and Justice M in is try  w ith  
the add itional task o f tending to  displaced com m uni­
ties and a special fund fo r fire  fighters. It appears tha t 
th is  change lim ited the ab ility  o f the FNC to  operate 
as a true reserve fund fo r risk management. Its monies 
are managed by a board o f consultants. The study re­
vealed th a t since the fund was established its assigned 
resources have fa llen short o f w hat is needed to  face 
the consequences o f disasters.

Contributions to  the FNC have come from  unstable 
fund ing  sources and have fa llen as a percentage o f 
governm ent expenditures. It is w orth  noting, however, 
th a t the largest part o f fund disbursements have gone 
to  the country 's  poorest regions. The FNC lacks any 
rule on the accum ulation and disbursement o f funds. 
The resources assigned to  the fund were very irregular 
between 1988 and 1996, but since then have tended 
to  be more stable and substantial although they remain 
below 1% o f central governm ent revenues.

2) Chile. Unlike other countries, Chile lacks a specific 
fund fo r attending to disaster situations, but the President 
o f the Republic is constitu tiona lly  empowered to  use up 
to  2%  o f the funds a llo tted  in the national budget once 
we obtains the consent o f the cabinet ministers involved 
in its disbursement. Nevertheless, when an emergency 
occurs th a t warrants declaring disaster zones, the funds 
used are freed up under the term s o f Law 16.282 on 
Earthquakes and Catastrophes rather than on the basis 
o f the president's constitu tiona l power. Instead o f us­
ing the 2%  rule as a guide, disaster-re lated spending 
is based on a reassigning o f funds in keeping w ith  a 
special law on public adm in istra tion (Ley Orgánica de 
Administración Financiera del Estado).

This is the mechanism employed in recent decades 
as the 2%  rule has been irrelevant since 1980. There 
are regular budget items fo r the emergency units o f the 
Agricu lture , Healthcare and Public Works M inistries, 
but they are m inimal and almost nominal. In addition, 
the budget law contem plates tw o  specific items fo r 
emergencies: one in the budget o f the National Office
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fo r Emergencies (under current transfers to  the private 
sector) and another in the budget o f a Deputy M in is try  
o f the In te rior (under current transfers to  o ther public 
entities). I f  these tw o  items prove to  be insu ffic ien t fo r 
the emergency, the Office o f the Budget can reassign 
funds from  a number o f governm ent entities.

M unicipal governm ent have an item fo r expendi­
tures on emergency food and shelter, but fund ing is 
lim ited and dependent on each m unic ipa lity 's  annual 
budget. Nevertheless, in an emergency situation local 
governments can receive funds fo r such purposes from  
the central government.

Since 1980, Chile has experienced various types 
o f events (earthquakes, flood ing and w h ite  w inters) 
w ith o u t exhausting its financia l capacities thanks to 
the country's system o f financia l management and ac­
cum ulated experience. It is precisely th is  management 
system th a t makes it possible to  respond to  emergencies 
and undertake rehabilita tion measures by reassigning 
budgeted funds.

3) Jamaica. No proper fund exists fo r purposes o f 
risk management so resources are channelled from  other 
programmes. The country also lacks a risk-reduction fund 
so the country's national assets remain vulnerable.

A National Disaster Fund (NDF) was set up fo llow ing 
hurricane "G ilbert" in 1989, but its effectiveness has 
been quite lim ited. Its budget has never surpassed 21 
m illion Jamaican dollars; fo r 2006 it was drawn down 
to  only 5 m illion (roughly 80,000 U.S. dollars) fo llow ing  
the disbursement o f the fund in the wake o f hurricane 
"Ivan". ODPEM managed to  double the resources o f the 
NDF by managing investments, but it has lacked regular 
governm ent contributions, but e ffo rts  are underway to 
strengthen its funding. The Finance M in is try  recently 
received a con tribu tion  from  the governm ent o f Japan, 
trough the W orld Bank, fo r a study on the v ia b ility  o f 
a possible Caribbean Catastrophe Fund.

4) M exico. Since 1996 the country has a Disaster 
Fund w ith  several mechanisms fo r emergency response 
(FONDEN Revolving Fund) and recovery and reconstruc­
tion  (FONDEN Programme). The FONDEN Trust, which 
receives funds th a t go unspent fo llow ing  a fiscal year, 
disburses resources fo r attending to  actions contem ­
plated in the FONDEN Programme, as well as acquiring 
insurance coverage and risk transference instrum ents

(catastrophe bonds). FIPREDEN and FOPREDEN are 
designed to  im plem ent prevention measures as part o f 
the National Civil Protection Plan. In th is  sense, Mexico 
stands ou t among the countries studied fo r having ex 
ante funds earmarked fo r studies and prevention and 
m itiga tion  actions.

FONDEN supports state governments and federal 
agencies (municipal governments do not enjoy direct 
access) whose capacity fo r responding to major disasters 
has been surpassed and require add itiona l resources 
fo r  a ttend ing  to  the  emergency, re h a b ilita tio n  and 
reconstruction.

In order to  access FONDEN's revolving fund the 
In te rior M in is try  must have declared a state o f emer­
gency. In order to  access FONDEN Programme funds in 
the event o f m ajor disasters a disaster must have been 
o ffic ia lly  declared. Requests by the state governor or 
head o f the Federal D istric t must demonstrate th a t an 
"abnormal s ituation generated by a devastating ca­
lam ity  th a t is o f natural o rig in " is im m inent. The re­
quest must be signed by the governor o f the affected 
state, contain a damage assessment, dem onstrate the 
lack o f funds budgeted fo r responding to  the event, 
roughly indicate the extent o f the affected zone, the 
number o f people who m ight be affected and provide 
in form ation on damages. The state must request cor­
roborating evidence from  the corresponding technical 
body (National W ater Commission, CENAPRED or the 
National Forestry Commission) regarding the disaster's 
occurrence.

FONDEN resources are assigned by the Finance 
M in is try  on a yearly basis taking in to  account: the bal­
ance o f funds in the trust, recommendations from  the 
In te rior M in istry 's Civil Defence Office, how well funds 
assigned in previous years to  FONDEN held up and the 
ava ilab ility  o f funds budgeted fo r the year in question. 
No technical means o f projecting disaster exposure and 
frequency is used when deciding how much the govern­
ment should budget each year fo r FONDEN. Instead, each 
year the federal governm ent sends Congress a proposal 
fo r the fo llow ing  year based on the damages recorded 
fo r  the cu rren t year. This practice leads to  extreme 
situations such as when a year marked by exceptionally 
few  disasters leads to  m inimal funding fo r FONDEN the 
fo llow ing  year. The study to  determ ine whether to  issue
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a catastrophe bond related to  earthquake risk marks a 
major technical advance over the procedures used in 
constitu ting  FONDEN.

State requests frequently lack suffic ient justifica tion 
fo r the ir claim  th a t the state's response ab ilities have 
been surpassed. In contrast, many tim es emergency 
declarations include few er m unic ipa lities than those 
requested by the local authorities, po ten tia lly  leading 
to  s ituations in which FONDEN help fa ils  to  fu lf il those 
requests.

Problems in carrying through w ith  an application 
fo r FONDEN help is one o f the main problems in tha t 
in s titu tion 's  function ing , one th a t has raised suspicions 
and led some po litica l sectors and media sources to 
question ju s t where such economic support fina l winds 
up. This is a problem th a t must be solved in an e ffo rt 
to  achieve greater transparency in federal and state 
government management. The mechanism under which 
FONDEN funds are delivered to  the states requires tha t 
a state tru s t m onitor w hether works programmes are 
fu lf il le d  and w h e th e r the  ca lendar fo r  governm ent 
disbursements is being met.

The M in is try  o f Agricu lture, Livestock, Rural Devel­
opm ent and Fishing {SAGARPA) also operates a fund 
(FAPRACC) fo r attending to  low income rural producers 
lacking insurance th a t are prim arily engaged in seasonal 
agricu ltu re , livestock, aquatic  and fish ing  ac tiv ities  
th a t have been a ffected  by extrem e c lim a to log ica l 
contingencies {droughts, freezes, hail storms, snow 
falls, to rren tia l rains, flood ing, tornados and cyclones). 
Support consists o f partia l compensation fo r the loss 
and help in generating alternative, trans ito ry  sources 
o f income. Declarations o f c lim ato log ica l contingency 
and o f natural disaster are both needed to  request these 
funds. A state damage evaluation committee is convened 
to  define the bases fo r a Plan o f Action and Works.

5) Nicaragua. There are tw o ways to finance disasters 
in th is  country: 1) the central governm ent assuming a 
considerable proportion o f risk costs; 2) in ternational 
cooperation tend ing to  serve as the main source o f 
financing {more than 50 per cent), w hether through 
dona tions coord ina ted  by the  Centre o f C oord ina­
tion  fo r the Prevention o f Natural Disaster in Central 
America {CEPREDENAC), or in the form  o f long-term  
loans {World Bank and others). For each project financed

w ith  fore ign aid or loans, the governm ent o f Nicaragua 
supplies another 20%.

The country 's  general budget law stipu la tes the 
existence o f a N ational Disaster Fund th a t receives 
funding as part o f the budget fo r the Sistema Nacional 
para la Prevención, Mitigación y Atención de Desastres 
{SINAPRED). But th a t fund ing only consists o f eight 
m illio n  cordobas, the  fund is unregu la ted and can 
only be used to  aid those affected by disasters, and 
it  is e xp lic itly  prohib ited from  financing  prevention 
measures. Given those weaknesses, the President o f 
the Republic is authorized to  transfer resources from  
other programmes in keeping w ith  a plan o f priorities, 
but ow ing to  a lack o f resources th a t plan generally is 
not fu lly  implemented.

The SINAPRED Executive Secretariat is conduct­
ing a study w ith  w h ich  to  id e n tify  and strengthen 
financia l mechanisms fo r disaster response in keeping 
w ith  the financia l strategy o f the National Plan o f Risk 
Management.

In synthesis, all the countries have disaster funds 
except Chile. That o f Mexico has accumulated ten years 
o f experience and w h ile  its resources fluctua te , it has 
been able to  cope w ith  disasters because funds le ft over 
from  a previous year are transferred to  a trust, thereby 
assuring certain regularity in the ava ilab ility  o f resource 
flows. One part o f the fund is fo r emergency response, 
but most o f it is used fo r reconstruction. Colombia's 
National Calam ity Fund has functioned in an unstable 
manner and its fund ing as a percentage o f the national 
budget has waned. The country's poorest regions re­
ceive proportiona lly  greater resources than the others. 
In contrast to  other countries, the National Calam ity 
Fund has assigned a s ign ifican t portion {in some years 
more than 60%) o f its resources to  prevention. As we 
w ill see la ter in th is  document, Mexico uses a special 
fund to  disburse resources fo r th a t purpose.

Chile has an agile procedure fo r reassigning funds 
from  other programmes in order to  respond to  emergen­
cies in addition to  the funds th a t some m inistries budget 
fo r the ir own emergency departments. We concluded 
th a t these mechanisms have responded satisfactorily.

ii i)  Cases in w h ich  special ca lam ity  funds or bud­
geted funds have also helped to  finance prevention 
and m itig a tio n  works.
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1) Colombia. The national budget assigns resources 
to  m in istries and decentralized in s titu tio n s  fo r: risk 
recogn ition , p revention, m itig a tio n , a tte n tio n , and 
preparations fo r responding to  emergencies, rehabili­
ta tion  and reconstruction. Prevention and m itiga tion 
projects correspond to  s truc tu ra l rehab ilita tion  and 
re in fo rcem ent o f bu ild ings, river, basin and h ills ide 
control works, drainage and irriga tion  works, fire  pre­
vention and m itiga tion  and prevention projects on the 
part o f the Social Protection Ministry.

The National Disaster Fund has designated a major 
percentage o f its activ ities to  prevention. Those actions 
have concentrated on preparing fo r disasters, vu lner­
ab ility  reduction and promoting the abidance o f physical 
and urban planning norms.

2) C h ile . The main w ay in w h ich  the  princ ipa l 
prevention and m itiga tion  works have been financed is 
through decrees from  the Finance M in is try  th a t lower 
some budgeted items and increase others w ith in  certain 
lim its  th a t are specified in the budget law. Since the 
law imposes a lim it on spending, the reassignments may 
consist o f uncompensated reductions in an item fo r the 
year (savings) and, more commonly, the reorientation 
o f resources.

Other funds fo r prevention measures exist as part 
o f the annual budgets o f some m inistries such as the 
Irriga tion Promotion Programme, the Programme fo r 
the Conservation o f Rivers and Natural Watercourses 
and the Public Works M in is try 's  Programme fo r the 
Construction o f A lluv ia l Control Systems.

iv) Access to  con tingency funds fro m  both in te r­
na tiona l agencies and the  local bank fo r  financ ing  
disaster risk. The IDB and the World Bank offer countries 
contingency fac ilities  fo r such cases. S im ilar fac ilities  
are provided by sub-regional development banks such 
as the BCIE, CDB and CAF.

1) Chile. The governm ent has the clear possibility 
o f using external repayable resources fo r disaster s itu ­
ations, but has not exploited it.

2) Nicaragua. This country has developed prevention 
and m itiga tion  projects w ith  the W orld Bank. Currently 
underway is a vu lne rab ility  reduction project as part o f 
a national strategy fo r creating an ins titu tiona l fram e­
work, regulate building codes and acquire risk-reduction 
technologies. The project is being developed based on a

USD13,500,000 (thirteen m illion, five hundred thousand 
dollars) and is being coord inated by the SINAPRED 
Executive Secretariat.

b) Ex post f inan c ia l m anagement
i) The way the needs fo r the disaster emergency, reha­
b ilita tio n  and reconstruction phases are determ ined 
and financed.

1) Colombia. Reconstruction activ ities have largely 
been ignored by the National Contingency Fund and 
have demanded instrum ents such as insurance and jo in t 
public/private sector efforts. The government has set up 
funds such as FOREC fo r the recovery and reconstruction 
phases fo llow ing  m ajor disasters.

2) Chile. The In te rior M in is try  asks the Healthcare, 
Education, Public Works and Housing ministries fo r dam­
age reports and an estim ate o f the resources needed to 
"norm alize a c tiv ity  as soon as possible in the affected 
zone". It la ter adds to  those projections the estimates 
supplied by regional governments involved and reports 
to  the Finance M in istry the to ta l resources necessary for 
attending to  the emergency and rehabilita tion phases. 
The Finance M in is try  then authorizes the expenditure 
and decrees the necessary reassignments.

Resources fo r the reconstruction phase can only be 
obtained the year fo llow ing  the disaster, when they can 
be included in the budgets o f the respective m inistries. 
Prevention and m itiga tion  projects and reconstruction 
investments must be reviewed by National System o f 
Investments. Each agency must generate the ir respective 
projects and turn them into the Planning Ministry, which 
decided whether or not they should be implemented. Once 
th a t requirem ent has been met, the Finance M in istry 
assigns the funds fo r the project's im plem entation.

Another a lternative  is to  finance the replacement 
o f affected in fras truc tu re  using funds from  existing 
programmes, as has been the case w ith  irriga tion in ­
frastructu re. In th a t instance, the National Irrigation 
Commission asks the Public Works M in is try  fo r  the 
au tho rity  to  arrange special bidding fo r the works in 
the catastrophe zone.

3) Jamaica. When an event o f certa in d im en­
sions has occurred, rehab ilita tion  o f affected in fra ­
structure  is princ ipa lly  financed using fore ign aid in 
the form  o f loans.
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4) M exico. There is a Fund fo r the Prevention o f 
Natural Disasters (FOPREDEN), fo r providing resources 
and creating mechanisms fo r lowering risk and avoid 
or lower the effects o f the destructive im pact o f phe­
nomenon. The prevention actions are oriented toward 
identifying risks, reducing them, and promoting a culture 
o f prevention and se lf-p ro tection  in risk situations.

The resources may only be requested by state gov­
ernments and federal agencies. The states are required 
to  provide 30%  o f the to ta l project cost w h ile  federal 
agencies must provide 50%. A series o f prerequisites have 
been established fo r accessing FOPREDEN resources. If 
the request is approved, the General Coordinating Office 
fo r civil Defence (CGPC) which w ill in turn  send it to 
an ad hoc technical com m ittee th a t certifies whether 
the project w ill e ffective ly lead to  prevention actions. 
The approved resources may be executed d irectly  by 
the states and federal agencies through an expansion 
o f the budget. The state th a t receives such funding 
must provide quarte rly  progress reports on who the 
action or project is progressing and how the monies 
are being spent.

A Preventative Trust (FIPREDEN) has also been cre­
ated to provide resources fo r un-programmed prevention 
actions meaning public works and acquisitions tha t were 
not contem plated in the annual budget because the 
urgent need fo r them arose after the budget process was 
completed. The states and agencies may request funding 
w ith in  20 business days a fte r becoming aware o f the 
event th a t demanded such a request. The request must 
contain a technical study showing th a t the purchase or 
project involved are un-programmed prevention measures 
th a t are both necessary and urgent. The state has to 
supply m atching funds to  cover the to ta l cost.

5) Nicaragua. This country is particularly dependent 
on bilateral and m u ltila te ra l aid mechanisms th a t pro­
vide generally non-refundable assistance. These sources 
s tric tly  fund survival-related activ ities (food, temporary 
housing, w ater and sanita tion, healthcare and popula­
tion  displacement). These funding sources include the 
Eastern Caribbean Donor Group/Disaster Management 
Group (ECDG is made up o f DFID, ACDI, BDC, the Euro­
pean Union, UNICEF, UNPD, USAID/OFDA, and the World 
Bank). Other members are OPS, CDERA, the Regional 
Security System (SSR), CERO (Organización Central de

Asistencia Humanitaria en Desastres) and the Barbados 
M eteoro logical Office. Support offices include those o f 
the IDB, OAS, FAO, In ternational Telecommunications 
Union (ITU) and the Caribbean Planning fo r Adaptation 
to  Climate Change (CPACC) project.

The country has no budgetary provisions fo r post­
im pact actions and such financing is assumed by the 
central government by diverting funds regularly budgeted 
fo r o ther activ ities and re-channelling loans and fund ­
ing from  in terna tiona l cooperation programmes. The 
in ternationa l com m unity has covered less than 60%  o f 
the aid the country has requested fo r rehabilita tion and 
reconstruction in relation to  recent disasters, according 
to  in form ation from  the Emergency Investment Fund 
(FISE), the Urban and Rural Housing Ins titu te  (INVUR) 
and the Transport and Infrastructu re M in is try  (MTI).

Given th a t m itiga tion  programmes and funds are 
a necessity, it  is necessary to d irect greater e ffo rts to 
heighten awareness, education and in form ation among 
public and private institu tions and in the most vulnerable 
locations. Although vulnerability studies are more common 
and despite recommendations about the need fo r m itiga­
tion works as a way to lower probable damage, the issue 
has yet to emerge as one o f the government's priorities. 
A particu larly positive development is the execution of 
m itiga tion works financed by Japanese Cooperation and 
the Social Emergency Investment Fund (FISE).

ii)  The coun tries ' finan c ia l capacity  fo r  dealing 
w ith  extrem e events

1) C o lom bia . In the event o f an extrem e event 
the governm ent would have to  assign cris is-a tten tion  
resources to  small m unic ipa lities and cities. The model 
fo r estim ating the im pact o f extreme events concluded 
th a t the potentia l d irect effects in Bogotá and the sur­
rounding area from  a 500-year earthquake would to ta l 
som ewhat more than 15 b illion dollars. O f th a t to ta l, 
the governm ent would be responsible fo r 52%  o f losses 
in public buildings and in frastructure  as well as fo r the 
poorest housing.

The FNC must employ technical studies to  estimate 
maximum probable losses and resources needed to cope 
w ith  such a situation w hile  the Finance M in is try  must 
decide w hether to  draw on its own resources, assume 
debt or tu rn  to  o ther sources o f financing. The study 
proposes a model fo r estim ating the reassignment o f

M ain  tech n ica l re p o rt



public funds in the event o f an extreme disaster. The 
model contem pla tes options fo r accessing external 
sources fo r financing reconstruction costs, the national 
governm ent issuing cred it and conducting transfers, 
and drawing on the support o f financia l markets and 
in ternationa l solidarity.

The m unic ipa lities and regional departm ents have 
only a lim ited capacity to  absorb the im pact o f such 
an event and recover. Therefore, most o f the resources 
fo r emergency and rehabilita tion a tten tion  would have 
to  be provided by the national government. This s itua­
tion  underscores the need fo r reserve funds as well as 
funds fo r insurance recovery especially in the case o f 
the reconstruction process.

2) Chile. The study o f one o f the tw o  extreme sce­
narios posed in Chile, based on the country's experience 
w ith  an actual earthquake, concluded th a t: w ith  the 
exception o f the resources a llo tted  fo r the recovery o f 
buildings o f historical value, which largely consist o f 
churches and whose reconstruction would be achieved 
w ith  the help o f in terna tiona l aid and donations fo r 
cu ltura l purposes, the remaining funds would have to 
be drawn from  the nationa l budget and channelled 
through the various cabinet-level agencies. C ontribu­
tions  from  in te rna tiona l organizations are generally 
earmarked fo r attending to  the im m ediate needs o f the 
affected population and, in o ther instances {such as 
the recovery o f historical architecture), to  rehabilita te 
lower p rio rity  buildings.

3) Jamaica. The extreme scenario studies failed 
to  arrive  a t an es tim ate  o f probable losses or any 
assessment o f the a b ility  o f the financia l system o f 
risk management to  cope w ith  the extreme scenarios 
contem plated in the project.

4) M exico. The maximum considered event posed 
fo r the country was an earthquake th a t registers 8.2 on 
the Richter scale occurring o ff  the coast o f the state o f 
Guerrero. An estim ate o f the to ta l losses th a t would be 
expected in the tw o  cities th a t would be expected to  be 
most affected by such an event {the Federal D istrict and 
Acapulco) was made using a probab ility  model.

It should be noted th a t FONDEN funds would ac­
count fo r a low  percentage o f the resources th a t the 
governm ent could m obilize . FONDEN's budget was 
greatly depleted in 2006, drawn down by extraord inary

expenditures fo llow ing  the hurricanes Stan and Wilma 
th a t struck parts o f southern and south-eastern Mexico 
in October 2005. The de-capitalization o f the fund means 
th a t i f  a major disaster such as the one considered in the 
critica l scenario were to  occur, once again the agency 
would have to  turn  to  the Finance M in is try  {as it did 
fo llow ing  the 1985 earthquake) fo r add itiona l funds 
and guarantees fo r the reconstruction process.

The Disaster Deficit Index {DDI), which is the ratio 
o f d irect losses provoked by the phenomenon and the 
country's economic resilience, produced a 1.82-point 
reading.42 Since the reading is greater than one, we 
can deduce th a t in the face o f the postulated event 
Mexico's existing disaster funds would be insuffic ient 
to  deal w ith  losses and replacing the affected capita l 
stock. This weakness points to  the need to  greatly expand 
insurance coverage fo r public and private property, loss 
reserves, contingency cred it and investment in disaster 
prevention and m itiga tion  measures.

5) N icaragua. The reconstruction demands posed 
under the extreme scenario would dram atica lly  surpass 
the capacity o f the country's disaster fund. In fact, the 
entire  disaster m anagement system would be over­
whelmed by the event, especially in term s o f financing. 
The need fo r resources would be very great in every 
phase o f the disaster, demanding the reassignment o f 
resources, the halting o f projects in execution and the 
search fo r assistance from  abroad.

In the recent history o f catastrophic events in N i­
caragua in ternationa l aid played a very im portan t part 
in financing reconstruction and a return to  normalcy in 
the affected towns. Insurance penetration is incip ient 
so the industry's con tribu tion  to  the reconstruction and 
repair o f damaged in frastructure  would be lim ited.

The Disaster D efic it Index {DDI) fo r the extreme 
scenario posed was 2.28%, which suggests th a t Nica­
ragua would lack the financia l capacity to  cope w ith  a 
major-magnitude event, thereby increasing the country's 
dependence on in ternationa l cooperation.

4 2  W h e n  c a lc u la t in g  e c o n o m ic  re s ilie n ce  [p o s ib le s  fo n d o s  in te rn o s  o 
e x te rn o s  a los que  th e  g o v e rn m e n t puede acced e r en el m o m e n to  del 
e v e n to ) se co ns ide ró  ta m b ié n  el pago de seguros y  re in su rance  que 
re c ib iría  el país po r los b ienes y  la in f ra s tru c tu re  d th e  g o v e rn m e n t 
asegu rad a , los va lo re s  en fo rm a  de ayudas y  d o n a t io n s  p ú b lic a s  y 
p rivadas, n a c io n a le s  e in te rn a c io n a le s  y  el m argen  de re as ign ac ión  
p resu pue s ta l del país.
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To summarize, none o f the countries studied would 
have the financia l capacity to  deal w ith  an event o f 
extreme characteristics.

c) Risk transference
This section deals w ith  in form ation on ex ante policies 
and measures fo r transferring disaster risk financing.

i) Colombia. Penetration o f catastrophic insurance is 
low and there are weaknesses in the insurance industry. 
These problems are due to  a s ign ifican t percentage o f 
the economy being in form al in nature and the public's 
lack o f fa m ilia r ity  w ith  catastrophic risk insurance. At 
the same tim e, high rates o f in fla tion  have demolished 
replacement costs.

Since 1927 the governm ent is legally obligated to 
insure public property but it has only been since 1993 
th a t bodies have been established to  enforce require­
m ent and p o te n tia lly  charg ing o ffic ia ls  w ith  fiscal 
responsibility. Public en tities  curren tly  acquire com ­
mercial, comprehensive insurance policies th a t provide 
coverage against earthquake damage; sin embargo, 
insurance policies are not readily available to  most or 
prove to  be very costly (high premiums and deductibles). 
It is estimated th a t 70% o f public buildings have some 
earthquake coverage but there is none in the case o f 
public in frastructure  and such policies are v irtu a lly  non 
existent on a m unicipal or departm ental level.

O bligatory coverage has been around fo r years, but 
it only applies to  the property th a t financial institu tions 
own or are holding as collateral.

Colombia requires coverage fo r m ortgage ho ld­
ers and fo r the common areas in buildings. The lim it 
th a t each insurance firm  is required to  assume cannot 
exceed 10% o f its equity, and reinsurance is required 
fo r covering anything above th a t level. Rates fluctua te  
between 0.5 and 2.6 per thousand (lower than those 
in Mexico and Chile). In 1990 the insurance market 
was liberalized and banking o ffic ia ls  lowered reserve 
demands from  25%  to  15% (of the maximum probable 
losses fo r a return period o f 1500 years).

In recent years property coverage has been renewed 
at practica lly double the previous rates and the cost o f 
reinsurance, which is passed along to  the customer, has 
trip led. Premiums have risen constantly. Owing to  the 
im pact o f recent disasters, most insurance companies

practica lly  retain no risk but rather act as insurance 
brokers, taking ou t policies under the names o f reinsur­
ance firms. A t present earthquake coverage fa lls  short 
o f 10% o f all premiums issued.

The governm ent manages risk through prevention- 
m itiga tion  measures, risk transference (insurance) and 
risk retention or self-insurance. W ith  the support o f 
the W orld Bank risk studies have been conducted w ith  
transference purposes in m ind. One poss ib ility  th a t 
has been evaluated is th a t o f covering losses through 
layers o f excess loss so as to  explore collective policies 
on public bu ild ings from  reinsurance firms. Another 
possibility explored is th a t o f risk transference to  capital 
markets in the form  o f catastrophe bonds.

The lack o f data on inventories o f government build­
ings makes it hard fo r insurance companies to  calculate 
how much to  charge fo r policies. There are major gaps 
in the in form ation regarding insurable goods and the 
descriptions o f assets lack s tructura l de fin itions and do 
not even specify the number o f floors a building has.

However, the government is making effo rts to  reach 
an agreement w ith  the insurance industry regarding 
the mechanisms so th a t insurance premiums are not 
calculated as an average but rather based on the degree 
o f vu ln e ra b ility  each ind iv idual bu ild ing displays. In 
th a t way the custom er w ill have an incentive to  lower 
premiums by intervening to  lower vulnerability. Detailed 
m icro-seism ic zonification studies have been conducted 
in Manizales and Bogotá fo r the protection o f public and 
private buildings through the use o f group policies.

Agricultural insurance. In 1993 agricu ltura l invest­
m ent insurance was in troduced to  p ro tec t aga inst 
natural disasters. It includes deductibles depending on 
the type o f crop and the nature o f the risk. In addition 
a National A g ricu ltu ra l Risk Fund (Fondo Nacional de 
Riesgos Agropecuarios) was established to  reinsure 
those entities th a t provide farm  insurance policies. In 
1996 the National A g ricu ltu ra l So lidarity Fund (Fondo 
de Solidaridad Agropecuario) was set up to  partia lly  or 
fu lly  acquire from  financia l interm ediaries the portfo ­
lios o f small producers in the event o f crisis s ituations 
caused by extreme meteorological phenomena. Since 
1998 farm  insurance has run in to obstacles such as a 
lack o f security in rural areas and the high levels o f 
production losses to  disasters.

M a in  te c h n ic a l re p o rt



In 2003 the  governm ent m odified the N ational 
Agricu ltu ra l Risk Fund to  provide resources w ith  which 
to  subsidize the insurance premiums o f farm  producers. 
This type o f insurance is to  be progressively introduced 
until all types o f farm  production, regions and risks are 
covered.

ii) Chile. The insurance market in th is  country dates 
back to  the nineteenth century and has been transformed 
in recent decades. It has played an im portan t role in 
catastrophe coverage, but only major companies acquire 
protection against natural catastrophes to  the exclusion 
o f the rest o f the private sector and the government.

Until 1980 the insurance m arket was s tric tly  regu­
lated, gravita ting around investm ent decisions o f in ­
surance companies (price, policy models, reinsurance 
commissions) and the system under which insurance 
agents and providers were to  be remunerated. Since 
th a t tim e subsidiary, opening and com petition criteria 
began to  be introduced referred to  in the social market 
economy programme. This change implied freedom fo r 
insurance firm s to  set fees and rates, to  acquire reinsur­
ance either domestically or abroad, and the privatization 
o f the Caja Reaseguradora and the Instituto de Seguros 
del Estado. Except fo r insurance firms, everyone must 
obtain reinsurance from  companies dom iciled in Chile. 
Reinsurance firm s have provided support fo r  m ajor 
projects and investments such as hydroelectric plants, 
railroad, highway concessions and mining projects.

The insurance industry in Chile is currently  char­
acterized by the partic ipation o f m ajor in ternationa l 
insurance firms, which are prim arily based in the United 
States and Europe. In 24 years, these firm s m ultip lied 
the ir equ ity  e ight tim es over. They currently  function 
w ith in  a legal fram ew ork th a t regulates insurance and 
reinsurance activ ity, both o f which are supervised by 
the Superintendencia de Valores y Seguros (SVS), which 
is part o f the Finance M inistry. M axim um  Probable Loss 
(MPL), according to  the SVS is 10% o f the to ta l value o f 
exposed buildings and the ir contents, and 15% o f the 
value in the case o f all other risks, leading to  an 11% 
average. Owing to  d ifficu lties  in obtain ing in form ation, 
the study does not iden tify  the exten t o f public and 
private sector coverage.

This opening o f the insurance market has expanded 
the weight o f insurance coverage in the national economy

(from 0.9%  o f GDP in 1980 to  2.8% in 1998 and 3.9%  in 
2004). Per capita spending on insurance widened from  
US$26 in 1980 to  US$162 in 1998. According to  th is 
indicator, Chile surpasses Brazil, Mexico and Colombia 
and alm ost pulls in to line w ith  Argentina, but remains 
well below the penetration percentages o f the United 
States (9.36%).

Chile lacks a policy o f encouraging insurance cover­
age on public infrastructure. The cost o f the considerable 
damage in flic ted  by natural phenomena is generally 
assumed by the government or private interests. Private 
firm s and concessionaries providing public services (such 
as in the w ater/san ita tion  and electric power sectors), 
are genera lly covered. They are pa rticu la rly  inclined 
to  take ou t coverage on high-risk, h igh-cost, critica l 
structures. Furthermore, such firm s and concessionaires 
are legally obligated to  assure ongoing public access to 
such services under penalty o f fines, a rule th a t fu rthe r 
increases the need fo r insurance coverage. The Finance 
M in is try  is curren tly  launching an office fo r managing 
pub lic ly owned real-estate.

The bidding process under which the Public Works 
M in is try  concessions in fras truc tu re , concessionaires 
must obtain insurance to  cover civil damages to  th ird  
parties and fo r catastrophes during the construction and 
exp lo ita tion  phases. However, the public in frastructure 
th a t is managed by the m inistry is not insured partly due 
to  p roh ib itive ly high premiums and the adm in istra tive 
d ifficu lties  arising ou t o f budgetary rigidity.

Earthquake insurance is offered as an add-on to  fire 
coverage. Such insurance gained ground as a percent­
age o f to ta l insurance portfo lios  during 1986-2004 
and accounts fo r 33.52%  in the most recent year. The 
increase in earthquake related insurance coverage is 
above all explained by the requirements imposed by 
the mortgage loans banks issue and the emergence 
o f low-coverage, low -prem ium  policies o f banks and 
major retailers.

The number o f active policies covering damage from 
non seismic natural phenomena, in contrast, accounted 
fo r a mere 0.15%  o f to ta l policies issued. These policies 
cover damage caused by ocean flooding, avalanches, 
torrentia l rains and landslides, material damages caused 
by the w e igh t o f snow or ice, fires caused by natural 
phenomena, material damages caused by wind, flooding
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and watercourses spilling over the ir banks. This type o f 
insurance normally is associated w ith  housing mortgage 
loans. Earthquakes are not included due to  the high 
prem ium s resulting from  the  country 's  considerable 
degree o f seismic risk.

Earthquake-insurance premiums have risen pri­
m arily ow ing to  the grow ing cost o f external coverage 
th a t the local companies acquire. In effect, the indus­
try  has transferred a good part o f the risks and prem i­
ums. Nevertheless, the assured am ounts retained have 
reached high levels, thereby demanding additional 
protection.

Insurance penetration is uneven, a weakness tha t 
reflects the cost o f premiums and the lack o f nationwide 
awareness about the  econom ic e ffects  o f disasters. 
There is no consensus de fin ition  risk or o f the necessary 
coverage levels, thereby leading to  sharp varia tions in 
and extrem ely high costs fo r premiums.

The Chilean state has created subsidized farm  in­
surance to  protect m edium - and small-scale farmers. 
The insurance is managed by a Corporación de Fomento 
Productivo {CORFO) through a com m ittee o f o ffic ia ls 
from  the A gricu ltu re  and Finance m inistries and is op­
erated by tw o  private insurance firm s w ith  regulatory 
norms common to  the entire insurance m arket in Chile. 
This mechanism is a form  o f risk transference o f losses 
caused by m eteoro logical phenomena th a t basically 
consists o f a government subsidy covering 50%  o f to ta l 
net premiums th a t farmers should pay. The coverage it 
supplies is even more lim ited but its penetration has 
been significant. It covers damages from  drought, excess 
or unseasonal ra in fa ll, flood ing, freezes, hail storms, 
and w ind damage. It covers drought damage only in 
the case o f non irrigated land so drought losses remain 
considerable in the case o f irriga tion agricu lture. Also 
excluded are the risks o f natural phenomena such as 
earthquakes, volcanic eruptions and watercourses spilling 
over the ir banks {in instances not d irectly  a ttribu tab le  
to  excess ra infa ll). So in regions in which losses to  ir­
rigation in frastruc tu re  s ign ifican tly  a ffec t crops, the 
lack o f a lternative means o f coverage leads to  losses 
in the income sources o f small-scale farm ers and puts 
a dent in public finance as the state must assume the 
fu ll cost o f repairing such in frastructure  fo r lack o f any 
financia l m itiga tion  mechanisms.

Chile's booming agricu ltu ra l export industry lacks 
any o f these benefits, leaving each farm er or enterprise 
to  ind iv idually  negotiate term s o f coverage w ith  insur­
ance firm s w ith o u t any assistance from  state policy. 
Therefore, they assume the costs o f losses from  natural 
phenomena.

ii i)  Jamaica. The governm ent lacks any real risk 
transference policy and most o f its assets are un in ­
sured. A lthough  th is  cu ltu re  is g radua lly  changing, 
the predom inant approach remains one in which the 
governm ent assumes its own disaster risks.

Government buildings, schools, libraries, roads and 
some hospitals lack insurance or are under insured. 
There are exceptions, such as seaports and airports as 
well as service companies w ith  independent access to 
the insurance market. In order to  cover th e ir insurance 
costs, these service companies have considered a regional 
se lf-insurance pro ject w ith  the Caribbean Develop­
m ent Bank and the Caribbean Electric U tilities  Service 
Corporation. The programme includes a support line 
o f cred it fo r the firs t years o f premium accum ulation. 
To the extent th a t the fund grows, companies should 
reduce the ir dependence on the line o f credit until it 
becomes a back up th a t is to  be employed only a lte r all 
o f the fund's resources are depleted by claims arising 
ou t o f an extreme catastrophic event.

In 2004 insurance and reinsurance markets through­
out the world incurred m ajor losses as a result o f four 
hurricanes in the Caribbean. Total insured losses were 
estimated to  have to ta lled 2,700 billion US dollars, 30% 
o f which corresponded to  property damage and 70% 
to  losses incurred from  the in terruption o f activities. In 
Jamaica there were 7,100 claims w orth  96 m illion US 
dollars, less than 2%  o f to ta l coverage. Greater losses 
were averted in th is  country thanks to  the improved 
building techniques and reinforced roofing th a t were 
adopted fo llow ing  the experience o f hurricane G ilbert 
in 1988.

M ost o f the losses from  hurricane Ivan were to  
uninsured or uninsurable property {constructions tha t 
continue to  be bu ilt in low lying areas, along river banks 
and basis exposed to  flood ing and unstable hillsides).

The situation is d iffe ren t fo r the private sector as 
the proportion o f residentia l and com m ercia l prop­
erties th a t are insured is much higher than in most
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developing countries. This s ituation reflects the extent 
o f disaster vu lne rab ility  and the legal requirem ent to 
insure tou ris t installa tions, a rule th a t is common to  all 
o f the countries o f the Eastern Caribbean, where each 
insurance firm  attends to  an average o f 14,000 inhab it­
ants compared to  the average in the United States o f 
107,000. This could suggest an excess number o f insur­
ance firms, a s ituation th a t would im ply inefficiencies 
on the level o f economies o f scale in operating costs 
and risk management.

Companies from  Trinidad and Barbados account for 
75% o f the insurance market in the Caribbean. Premiums 
cost more than in the United States due to  the relatively 
small size o f the firm s and the lack o f economies o f 
scale despite the re latively low adm in istra tive costs in 
the region. Those lower costs plus the low retention o f 
insured risk avoid a rapid accum ulation o f reserves in 
proportion to  capital.

In recent years some major corporations, such as 
energy producers, have found it impossible to  obtain 
fu ll coverage and in some instances, even lim ited cover­
age. That s ituation has led to  the idea o f self-insurance 
w ith  very high deductibles on coverage o f the expected, 
potentia l losses. The cost and the lack o f ava ilab ility  o f 
coverage have led industry associations (such as those 
o f hotel owners) to employ risk management techniques 
or arrangements w ith  fore ign insurance companies to 
obtain group reinsurance coverage.

CARICOM has recommended th a t governments and 
the private sector adopt a regional approach to  insurance 
as a way to  diversify risk means and reduce the w e ight 
o f the global insurance industry on the region. It also 
suggests th a t lawmakers in the region adopt a series o f 
measures including building codes th a t specify appro­
priate building materials, the re inforcem ent o f existing 
structures and the use o f common protection systems.

Socioeconom ic and id iosyncra tic  fac to rs  should 
also be contem plated from  both the supply and demand 
sides o f the catastrophe insurance market. It is useful 
to  distinguish between classes o f property segments. 
The income levels o f property owners are a major de­
term inant o f demand fo r catastrophic coverage policies, 
which cost close to  1% o f the value o f the structure. 
Sm all/informal sectors only acquire th is type o f coverage 
to  the extent th a t credit ins titu tions  demand it. It is

estimated th a t between 25%  and 40%  o f housing is not 
insured, and those w ith  the lowest coverage levels are 
sm all/m arginal housing units. Furthermore, the highest 
insurance premiums are charged in those regions tha t 
most frequently  experience storm damage. Owners o f 
medium-sized and large homes lack and th a t lack the 
same financia l constra in ts are alm ost fu lly  covered by 
catastrophic insurance, as are owners o f medium-sized 
and large-scale enterprises.

These last groups rarely acquire coverage th a t would 
cover a catastrophe-im posed in terruption o f activities. 
M ajor corporations enjoy access to  insurance brokers 
(as opposed to  th e ir own insurance agents), who tend 
to  favour placing coverage w ith  fore ign insurance firms 
from  the United States or Europe who are not locally 
registered.

In contrast, the segment o f small property owners 
w ith in  the least developed sectors lack access to  coverage 
because they e ither do not understand or com ply w ith  
the insurance policy mechanism. Many o f them  simply 
expect government assistance w ill help them to  deal w ith 
a crisis. Others decide to  insure themselves, assuming 
th a t w hat they save in term s o f insurance premiums 
w ill be enough to  pay repair costs a lthough in most 
instances such savings turn  in to working capital.

Governments face the challenge o f promoting struc­
tu ra l measures fo r reducing the vu lne rab ility  o f low - 
income housing. To th a t end they must make fu ll use 
o f the arsenal o f too ls available fo r reducing hazards 
and make clear up to  w h a t po in t the governm ent's 
responsibility ends and th a t o f the com m unities begins. 
This strategy demands a tw o -tra c k  focus in which gov­
ernm ent funds fo r m itiga tion  works are made available 
to  those com m unities in exchange fo r th e ir exp lic itly  
com m itting  to  a policy o f lim ited insurance coverage 
th a t would a llow  them  to  protect themselves if  they 
fo llo w  proper vu lne rab ility  reduction practices.

In the Caribbean, insurance has trad itiona lly  been 
weighed toward reinsurance. Close to  70% o f premiums 
and risks correspond to  reinsurance. Local insurance 
firms, however, regard revenue transfers fo r premiums 
collected as a commission paid to  reinsurance firm s for 
managing the customers' business.

iv) Mexico. Insurance penetration remains relatively 
low in all segments o f insurance as coverage accounts for
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only 1.9% o f Mexico's GDP. Growth in sales o f coverage 
against natural disasters has been m inimal and although 
Mexico is exposed to  high seismic and hurricane risk, 
70% o f micro, small and medium-sized enterprises and 
97%  o f homes are not insured against such phenomena. 
Only m ajor corporations employ such policies.

A mere 3%  o f privately owned homes have insur­
ance coverage. M ortgage loans au tom atica lly  include 
an insurance policy and close to  40%  o f existing home 
coverage consists o f such m ortgage-linked policies 
(which o ffe r protection fo r the insurer to  recover o u t­
standing mortgage balances but not the homeowner). 
Homeowners fa il to  take ou t insurance against natural 
disasters because they are unaware o f the great variety 
o f options at accessible prices th a t are available or 
because they sim ply do not see it as a priority.

In any event, the country is better prepared today to 
cope w ith  emergencies produced by natural catastrophes. 
Twenty years ago several federal governm ent m inistries 
found themselves w ith ou t insurance against earthquake 
damage, which is now legally mandated.

Natural cond itions expose the country to  d iffe ren t 
hazards depending on the region, a rea lity  th a t regula­
tions should take in to account. In the Federal D istrict 
and the state o f Guerrero the governm ent is required 
to  m aintain insurance coverage against te llu ric  move­
ments, but no such requirem ent exists in states such 
as Tamaulipas, Nuevo León and Yucatán, where the 
chances o f earthquake damage are remote.

Catastrophe bonds are new risk-prevention instru ­
ments. They are sim ilar to  reinsurance (firms th a t as­
sume part o f f  the financia l risk o f the orig inal insurer) 
because they protect the primary insurer against excess 
losses. They o ffe r the added advantage o f making funds 
im m ediate ly available in the event o f an emergency. 
Twenty years a fte r the quakes th a t in flic ted massive 
damage on Mexico City, Mexican financia l authorities 
designed a bond to  help cover part o f the damage tha t 
m ight be caused by an earthquake o f sim ilar or greater 
m agnitude than th a t o f 1985.

In 2006 the Finance M in is try  issued 160 m illion 
dollars w orth  o f the bond covering the risk o f an earth­
quake w ith  a rating above 7.5 points on the Richter scale 
occurring in the region in and around Mexico City. Their 
purpose is to  immediately replace the FONDEN resources

earmarked fo r attending to  the c iv ilian population a f­
fected by an earthquake and eventual reconstruction 
work. The value o f the bond soars in response to specified 
trigger cond itions (when a seismic event o f a specific 
m agnitude and location occurs). Current instrum enta­
tion  and theories fo r determ ining the size and locating 
the epicentre o f a quake are not free from  uncertainty. 
They may produce varying readings depending on the 
techniques used or if  they are calculated using data 
from  d iffe ren t stations, which can lead to  serious legal 
consequences. There is very lim ited global experience 
w ith  catastrophe bonds th a t have been triggered, so 
the effectiveness o f the coverage they provide has yet 
to  be tested.

The bond is divided in to  tw o  series: 150 m illion 
dollars o f Class A notes and 10 m illion dollars o f Class 
B securities. Over a period o f three years investors are 
paid every six months a yield o f LIBOR + 230 basis points 
fo r the Class A issue and LIBOR + 235 basis points for 
the Class B. The bonds represent a cost to  the Mexican 
state o f roughly 8 m illion  dollars annually. This is a 
common investment instrum ent fo r private firm s but 
is a firs t fo r Latin American governments.

The In te rio r and Finance M in is tries  are working 
to  issue sim ilar bonds (bringing the to ta l to  as much 
as 450 m illion dollars) providing coverage o f seismic 
events th a t rate higher than 6 points on the Richter 
scale w ith  proceeds going toward providing emergency 
response in o ther regions o f the coun try  exposed to 
te llu ric  movement.

Mexico has made s ign ifican t progress in regulating 
catastrophe coverage policies. A rule issued in 2000 
specifies the way to  estim ate risk in term s o f maximum 
probable losses (MPL). MPL are used to  determ ine the 
reserves th a t must be set aside fo r the portfo lios o f 
each insurance company against catastrophe losses. 
Companies w ith  healthy portfo lios benefit by enjoying 
lower reserve requirements. A t present, the CNSF and 
the Asociación Mexicana de Instituciones de Seguro 
(AMIS) are developing a s im ilar arrangem ent fo r insur­
ance covering hydro-m eteoro logical risk.

There is insurance fo r protecting the contributions 
states and m unic ipa lities must make to  FONDEN in the 
event o f disasters. Only seven ou t o f 32 states have 
taken ou t such coverage to  date, a sign o f ju s t how litt le
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prevention continues to  weigh on the policy priorities 
o f state governments in general.

Mexico has had farm  insurance since 1963, which 
is managed by the  Aseguradora Nacional Agrícola y 
Ganadera. In 1990 Agroasemex was form ed as a state 
in s titu tion  fo r prom oting private partic ipation in pro­
vid ing insurance to  the industry. The agricu ltura l and 
livestock sector can choose from  tw o  modes: a conven­
tiona l policy issued by private insurance firm s and an 
insurance fund recognized by Agroasemex. This la tter 
option was established so th a t producers may cover 
the ir own losses from  catastrophic natural events, and 
are legally obligated to  reassure through Agroasemex 
or o ther companies. Under e ithe r mode, the federal 
government subsidizes premiums through Agroasemex. 
The subsidy is granted directly to  the insurance firm s and 
the am ount varies depending on the region and type o f 
crop. There has been considerable grow th in the number 
o f hectares under disaster insurance coverage.

v) Nicaragua. In recent years the governm ent has 
played an im portan t role in reducing vu lne rab ility  by 
iden tify ing  areas th a t are risk prone and regulating 
the ir use, but the market o f insurance and reinsurance 
has not contributed substan tia lly  to  disaster preven­
tion  or m itiga tion . In fo rm ation  on risk, hazards and 
vu lnerab ilities is not taken in to account or is only given 
marginal importance when drawing up insurance policies. 
In addition, a high percentage o f the most vulnerable 
segments o f the population lack any insurance cover­
age whatsoever.

Norms th a t regulate insurance and reinsurance em­
ploy criteria tha t increase the security o f risk transference. 
The National Risk Management Plan promotes a series 
o f financia l protection activities. The SINAPRED Execu­
tive  Secretariat and the Finance M in is try  coordinate a 
project designed to  improve the conditions under which 
public property in insured and conduct jo in t campaigns 
w ith  the insurance firm s fo r prom oting a cu ltu re  o f 
insurance at all levels o f the population.

According to  a 1999 law, the Department fo r Banks 
and Other Financial Ins titu tions  assures th a t the in ­
dustry is properly abid ing by insurance regulations, 
demanding th a t on a m onth ly basis firm s file  ac tiv ity  
reports, conduct audits, and lis t th e ir  risk reserves, 
among other items.

There is a grow ing trend tow ard insuring public 
goods -regu la ted  under a 1984 la w - and there is an 
increasing use o f bidding procedures fo r acquiring such 
policies. Among the very few  public recently constructed 
buildings th a t are insured are those o f the Foreign Rela­
tions M in is try  {MINREX), the Presidency o f the Republic 
and the Empresa Nicaragüense de Telecomunicaciones 
{ENITEL). Second-tier hospitals have buildings th a t are 
30 years old on average and they enjoy only m inimal 
maintenance, which has apparently complicated efforts 
to  insure such facilities.

By contrast, there is a s ign ifican t degree o f risk 
transference in the private sector which reflects the 
w ide range o f catastrophe and property-loss policies 
available, but there is no clear idea o f how much o f th is 
coverage is actua lly  underw ritten.

The relationship between insurance and reinsurance 
firm s appears to  be optim al. Everything th a t is insured 
in the country is covered by re-issuers. All claims were 
fu lly  paid in the wake o f both Hurricane M itch and the 
Masaya earthquake. Mortgage insurance policies are also 
available. W hile they only pay the outstanding mortgage 
balances in the event o f a disaster induced loss, th is  at 
least assures th a t a part o f the financial services industry 
is not wiped ou t when a disaster occurs.

Insurance companies operating in the country lack 
the complete inform ation needed to  conduct a valuation 
o f th e ir risk portfo lios and demonstrate to  reinsurance 
firm s the ex ten t o f th e ir  true  exposure, w h ich is a 
precondition fo r acquiring reinsurance a t reasonable 
costs. Therefore, insurance and reinsurance companies 
must invest in the production o f the sort o f detailed 
in form ation they need fo r such purposes. To th a t end 
they require the most detailed cartographic risk, hazard 
and vu lne rab ility  in form ation th a t has been itemized 
in great detail using a cartographic data based th a t 
includes the frequency o f damage a t specific sites by 
the d iffe ren t types o f hazards. A t present, the industry 
is im plem enting a project on maximum probable losses 
whose results should help bolster the institu tiona l fo r t i­
tude o f private insurance firms. The end goal is to  allow  
insurance firm s to  e ffective ly increase the penetration 
o f disaster insurance coverage.

INISER is the leading source o f insurance and re­
insurance coverage in Nicaragua. It is an autonomous
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TABLE 17. PRINCIPAL CHARACTERISTICS OF FIN A N C IA L DISASTER RISK M A N A G E M E N T

C o lo m b ia C h ile Ja m a ica M e x ic o N ic a ra g u a

C a ta s tro p h e  Funds A  N a t io n a l C a ta s t r o -  No fu n d  ex is ts  fo r  co ve - 
phe  Fund e x is ts  b u t  is ring  d isa s te r s itu a t io n s . 
s e r io u s ly  l im ite d .  NCF The P res iden t o f  C h ile  is 
fu n d in g  has com e f ro m  a u th o r iz e d  to  use b u d -  
v e ry  unstab le  sources and ge ted  fu n d s  o r reassign 
g o v e rn m e n t fu n d in g  has fu n d s  d e s ig n a te d  f o r  
fa lle n  as a p e rce n tage  o f  o th e r  purposes. 
p u b lic  revenues.

No a d e q u a te  fu n d  ex is ts  
fo r  th e  h a n d lin g  o f  risks, 
so th e  necessary re so u r­
ces are o b ta in e d  by  d i­
v e rt in g  fu n d s  f ro m  o th e r 
p rog ram m es. The e ffe c ­
tivene ss  o f  th e  N a tio n a l 
D is a s te r  F u n d  (N D F ), 
c re a te d  in th e  w a k e  o f  
h u r r ic a n e  " G ilb e r t " ,  is 
q u ite  l im ite d .

The c o u n try  has a d isas­
te r  fu n d  (FO N DE N) fo r  
e m e rg e n c ie s , r e h a b il i ­
ta t io n  and  re c o n s tru c ­
t io n .  R e ce n tly  tw o  o th e r 
fu n d s  w e re  c re a te d  fo r  
a t te n d in g  to  dam a ge  a t 
th e  s ta te  and m u n ic ip a l 
levels.

A  N a tio n a l C a ta s tro p h e  
Fund e x is ts  t h a t  is u n ­
re g u la te d  and m ay o n ly  
be used to  s u p p o r t  those  
a ffe c te d  in a d isa s te r s i­
tu a tio n . The Presidency o f 
th e  R epub lic  m ay a u th o ­
rize th e  tra n s fe r  o f  fu n d s  
f ro m  e x is tin g  p ro jec ts .

F inancing  m it ig a t io n  and The N a t io n a l D is a s te r  The F inance M in is tr y  d e - No risk  re d u c tio n  fu n d s  FIPREDEN and FOPREDEN A n IDB re fu nda b le  f in a n -
p re ve n tio n  a c tiv it ie s  F u n d  ha s  a s s ig n e d  a crees th e  reass ignm ent o f  ex is t.

s ig n if ic a n t pe rcen tage  o f  fu n d s  fo r  p re ve n tio n  
a c t iv it ie s  to  p re v e n tio n  
(m o re  th a n  6 0 % )

are program m es aim ed a t c in g  m e c h a n is m  e x is ts  
im p le m e n tin g  p reven tion  f o r  r is k  id e n t i f ic a t io n ,  
m easures. p re d ic t io n  and  m it ig a ­

t io n  o p e ra tio n s .

R isk tra n s fe re n c e  P e n e tra tio n  o f  c a ta s tro -  C a ta s tro p h ic  in s u ra n c e  M o s t g o v e rn m e n t assets In s u ra n c e  p e n e t ra t io n  Through its  N a tio n a l Risk
ph ic  insu ran ce  is l im ite d . p e n e tra tio n  is s ig n if ic a n t are n o t insu red , b u t  t h e -  is re la t iv e ly  lo w  c o m p a - M ana gem en t Fund S IN A-
The law  requires th a t  s ta - o n ly  in th e  case o f  m a - re is g ra d u a l m o v e m e n t red to  th e  sca le  o f  th e  PRED p ro m o te s  f in a n c ia l
te  p ro p e rty  be insu red . jo r  firm s , and is l im ite d  to w a rd  a g re a te r c u ltu re  eco n o m y . The f in a n c ia l p ro te c tio n , e s pec ia lly  fo r

th ro u g h o u t  th e  re s t o f  o f  in su ran ce . a u th o r i t ie s  la u n c h e d  a im p ro v in g  th e  coverage
th e  p r iv a te  secto r. c a ta s t ro p h e  b o n d  f o r  te rm s  o f  in s u ra n c e  fo r

se ism ic  e v e n t coverage . s ta te  goods.

state agency th a t is authorized to  issue all manner o f 
life and property policies. INISER has played a major 
role in offering compensation fo r losses related to  ac­
cidents, natural disasters and catastrophes.

To summarize, penetration o f catastrophic insur­
ance is re la tive ly  low  in fo u r o f the  five  coun tries 
studied but plays an im portan t role in Chile although 
it is circumscribed to  only the largest insurance firms. 
In all instances earthquake insurance is much more 
common than policies related to  hydro-m eteoro log i­
cal phenomena. In Colombia, Mexico and Nicaragua 
the law demands th a t public property be insured. But 
much o f Colombia's public in frastructure is not covered. 
The law in Mexico does not yet apply at the municipal 
level and in Nicaragua only inc ip ient progress has been 
made in acquiring such coverage, but the government 
has launched cam paigns along w ith  the  insurance 
industry to  promote a cu lture o f insurance among all 
segments o f the population. Everything th a t has been

insured in Nicaragua is covered by reinsurance. INISER 
is an autonomous state agency th a t is authorized to 
issue all manner o f life and property policies, and has 
played a m ajor role in relation to  natural disasters and 
catastrophes

Chile lacks a policy o f requiring insurance coverage 
on public in frastructure, but the concessionaries tend 
to  take out insurance because they are legally obligated 
to  assure ongoing public access to  such services. The 
only governm ent assets th a t are covered in Jamaica are 
seaports and airports, but new contracts point to  a trend 
tow ard more expanded coverage. Jamaica's tourism  
in frastructure  is insured as is th a t o f Mexico.

Mexico is the only one o f the five countries th a t has 
introduced a catastrophe bond (for up to  450 m illion 
dollars) providing coverage fo r seismic events w ith  a 
reading above 7.5 on the Richter scale as a way o f a t­
tending to  emergencies in those regions most susceptible 
to  te llu ric  movement.
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TABLE 18. INSTITUTIONAL STRUCTURE

T o p ic C o lo m b ia C h ile Ja m a ica M e x ic o N ic a ra g u a

Legal f ra m e w o rk  The legal fra m e w o rk  e m - The s t ru c tu re  Is n o t w e ll A ll phases o f  a c tiv it ie s  are There Is a v e ry  co m p le te  A  co m p le te  and m ode rn
phaslzes p re v e n tio n  and In te g ra te d  and Is based d ire c te d  by  ODPEM , an and su ita b le  se t o f  no rm s lega l fra m e w o rk .
d e c e n t ra l iz a t io n  on an on lega l b o d ie s  fo r  th e  o p e ra tio n a l o f f ic e  o f  th e  and re g u la tio n s . E m ergen cy  a t te n t io n  is
in te r -s e c to r ia l leve l and va rio u s  exposed system s. N a tio n a l D isas te r C o m - U rban land -use  p lan n ing  d isconne c ted  f ro m  o th e r
c o o rd in a t io n  m it te e  (NDC), co m p rised  is w e a k  and c o m p lia n ce  m a n a g e m e n t phases.

o f  re p re se n ta tive s  f ro m  is m in im a l.  S ca n t c o m p lia n c e  w ith
a ll secto rs . land-use and zoning rules.

G ood c o o rd in a t io n  b e t-
In s titu tio n a l co o rd in a tio n  There are te c h n ic a l and The O N E M I is fo c u s e d  It is a p r io r i ty  issue and A l l  s e c to rs  o f  th e  f e -  w ee n  th e  v a rio u s  secto rs

o p e ra tio n a l c o m p o n e n ts  on e m e rg e n cy  response th e re  is a good  de gre e  de ra l g o v e rn m e n t have o f  SINAPRED.
on a n a tio n a l leve l. and p u b lic  in fo rm a t io n  o f  c o o rd in a tio n  b e tw e e n  o p e r a t io n a l  p la n s  f o r  The sys tem  lacks hu m a n

ca m p a igns .
The v a rio u s  p u b lic  se c to r
agenc ies  w o rk  in a c o o r-  The m a n a g e m e n t s y s - 
d in a te d  m anner. te m  is d e le g a te d  to  th e

in s t i tu t io n s  re spo ns ib le  
fo r  each s e c to r and has 
pe rfo rm e d  w e ll in re cen t 
d isasters .

in s titu tio n s  and th e  v a r io - em ergen cy  response and and e c o n o m ic  resources, 
us leve ls o f  g o v e rn m e n t. re cove ry  th a t  have been and is d e p e n d e n t on in ­

w o rk in g  w ith  in c re a s in g  te rn a t io n a l a id . 
e ff ic ie n cy .
C o o rd in a t io n  b e tw e e n  
se c to rs  co u ld  be be tte r.

P a r t ic ip a t io n  b y  o th e r  P riva te  p a r t ic ip a t io n  has Basic se rv ices are p r iv a -  The p r io r i t iz in g  o f  th e  The a rm e d  fo rc e s  p la y  P riva te  s e c to r p a r t ic ip a -
a c to rs  n o t been v e ry  ac tive . A n  tiz e d  and th e  e x e c u tio n  s u b je c t ,  t h e  a c t io n s  a dec is ive  ro le  in e m e r- t io n  is w e a k  w h i le  th e

e x c e p tio n  w as th e  p a r t i-  a n d  f in a n c in g  o f  th e  ta k e n ,  p r iv a te  s e c to r  ge ncy  response tasks b u t a rm ed fo rc e s  e f f ic ie n t ly
c ip a tio n  o f  th e  bus iness v a r io u s  ph ases  o f  r is k  p a r t ic ip a t io n  and p u b lic  th e re  is scan t p riva te  sec- p lay  a m a jo r ro le .
s e c to r in th e  re c o n s tru c - m a n a g e m e n t are le f t  up p re p a ra tio n  have a ll im -  to r  p a r t ic ip a t io n .
t io n  p ro g ra m m e  fo r  th e  to  p r iv a te  co n s o rt ia . p rove d  s in c e  h u rr ic a n e  
19 99  e a rth q u a ke . Ivan in 20 04 .

The governm ents o f Colombia and M exico have 
devised insurance policies to  protect the farm  sector 
against crop damage arising out o f meteorological con­
tingencies. In both instances, such coverage against crop 
losses is subsidized. Those o f Colombia also cover farm 
infrastructure losses as well. In contrast, Chile's booming 
agricu ltura l export industry lacks any state-prom oted 
insurance, leaving each farm er or enterprise to  individu­
ally negotiate term s o f coverage w ith  insurance firms.

Table 17 lists the most fundam enta l aspects o f 
financia l management fo r all five countries.

5. INSTITUTIONAL STRUCTURE AND GENERATING 
INFORMATION FOR RISK MANAGEMENT

All five countries im plem ent th e ir main disaster man­
agement tasks in s ig n ifica n tly  d iffe ren t ways. These

differences make it all the more interesting to  make 
comparisons fo r the lessons th a t can be drawn from  
such varied experiences. We have broken down the 
main facets o f th is  problem in to five parts, fo r which 
we w ill f irs t o ffe r a summary fo r each country and then 
make a com parative analysis o f each topic. Table 18 
summarizes the most notable characteristics o f each 
o f the five countries' in s titu tiona l structure

Chile is the country w ith  the least structured disaster 
management system, leaving each m in istry w ith  the 
responsibility fo r all phases o f risk management. Re­
sponsibility even fo r the country's principal v ita l systems 
is le ft in the hands o f the private interests holding the 
concessions to  such in frastructure.

M exico and Nicaragua have the most com plete 
legal management structures, a lthough not all bodies 
com pletely fu lf il all the ir responsibilities. The true scope
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o f activ ities by Nicaragua's SINAPRED is severely lim ited 
by budget constraints.

A ll the countries tend to  leave responsib ility fo r 
disaster risk management in the hands o f local govern­
ments, who frequently  lack the economic, technical and 
structural resources fo r effectively acting; th is is an issue 
th a t is particu larly  c ritica l fo r the smallest and weak­
est m unic ipalities. Colombia is notable fo r its degree 
o f decentralization and has been successful in some o f 
its largest cities. Jamaica appears to  have been most 
e ffic ien t in management on a local {parish) level.

A lm ost all o f the countries m aintain a form al or 
real separation between the emergency response sys­
tems and th a t o f reconstruction-prevention. Mexico is 
probably the coun try  th a t best integrates both parts 
a lthough the system s till suffers from  a certa in lack 
o f coordination.

Generally speaking there seems to  be litt le  correla­
tion  between management and its form al structure as 
it would appear to  be more dependent on the country's 
degree o f political development and the extent to  which 
local or national governments function  effectively.

One problem th a t appears to  a lesser or greater 
degree in all o f the countries studied is a paucity o f 
experienced personnel working on an ongoing basis in 
disaster related tasks as there remains a generalized 
problem o f high turnover in such posts.

a) O rganiza tion fo r  risk m anagement
This section describes the structure o f each country's 
nationa l system and legal fram ew ork  fo r  risk m an­
agement. We w ill com m ent on the e fficacy o f those 
structures, the ex ten t to  w h ich the planned system 
has been ou t in to practice, and the possible evolution 
or m odification o f the organization and its ranking in 
governm ent hierarchy.

i) Colombia. The legal framework established in 1989 
{fo llow ing the Armero disaster) w ith  the creation o f the 
National System fo r Disaster Prevention and A tten tion  
{SNPAD). The emphasis is on prevention, decentralization 
{at the state, departm ental and municipal levels), in te r­
sectorial work and coordination {through inter-sectorial 
committees). It recognizes the various social aspects o f 
disasters. On a national level there is both a technical 
and an operational branch; the tw o  apparently function

independently o f one another; the firs t is engaged in 
planning and technical support, and the second has the 
features o f a civil defence system.

It is based on the national disaster prevention plans 
th a t have been adopted since 1998, w ith  considerable 
influence from  the National Department o f Planning, 
a body th a t defines and manages the national budget. 
Public agencies are engaged in an active and coordinated 
manner. The system relies heavily on m unicipal orga­
nization, which means th a t it depends greatly on local 
governments fo r a w ide array o f human and economic 
resources. The most notable cases are those o f Bogotá 
and Medellin, which w ield considerable resources.

A lthough changes have been made to  the organi­
gram, the basic system remains in place and functions 
properly, especially on the national level and in some 
major cities. In itia lly  SNPAD was under the d irect con­
tro l o f the President o f Colombia, thereby assuring tha t 
it would be viewed as a governm ental priority. Later 
it became part o f the In te rio r M in is try  and became 
som ewhat more bureaucratic. In summary, the issue 
remains a top prio rity  and the system functions well on 
a national level and in some m ajor cities, though not in 
all provinces and m unicipalities. The legal fram ew ork is 
very complete and in line w ith  modern guidelines w ith  
emphasis on prevention and m itiga tion.

ii) Chile. The structure is poorly integrated and ou t­
side the criteria  recommended by in ternationa l bodies. 
It is based on specific norm ative bodies fo r each sector 
in charge o f the various systems th a t are exposed to 
risk and the main management actions. It exists on a 
national, regional and m unicipal level. The main sectors 
are: Housing and Urban Planning, which is in charge o f 
the regulatory plans including urban zoning and risk 
prevention measures; Public Works, which looks after 
vu lne rab ility  reduction and in frastructure ; Agricu lture 
and Healthcare, which are in charge o f th e ir respective 
areas o f concern. The National Organization o f Emer­
gencies and M itiga tion  {ONEMI), which is a departm ent 
o f the In te rior M inistry, is focused on attending to  the 
emergency and the d is tribu tion  o f in form ation to  the 
public, a lthough it exerts o ther func tions  in various 
phases o f civil defence. It charts risk maps and plans 
fo r issuing warn ings/a lerts and vu lne rab ility  reduction, 
as well as fo r a ttending to  emergencies and drawing up
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damage statistics. There does not appear to  be much 
coordination w ith  the sectors, which have th e ir own 
emergency response plans.

Relations between the public and private sectors in 
risk management issues are regulated by management 
mechanisms th a t are legally underpinned by an array 
o f measures and in itia tives  th a t have been incorpo­
rated in to  laws, decrees, norms and regu la tions fo r 
risk reduction in its various spheres since the decade 
o f the 1920s. These have been managed by a number 
o f in s titu tions  depending on th e ir area o f in terest and 
sectorial in tervention.

One part o f risk management in Chile is in private 
hands and it extends to  telephony, water, transport 
(air, land and m aritim e) and electric ity, among others, 
which have been concessioned almost entirely to private 
interests. In each case there is a corresponding state 
agency in charge o f making sure th a t the norms tha t 
regulate such services are respected. When a disaster 
occurs, the governm ent makes sure the concessioned 
services are m aintained. Private consortia are in charge 
o f the elaboration and execution o f plans fo r the various 
phases o f risk management as well as the ir funding and 
obtain ing the necessary coverage.

The management scheme fo r sectorial institu tions 
has remained in ta c t fo r many years and has proved 
to  be e ffic ient. Factors con tribu ting  to  its positive per­
form ance include the existence o f s tric t norms and a 
trad ition  among actors o f abiding by such norms.

iii)  Jamaica. All phases o f disaster-related activities 
are directed by the Office o f Disaster Prevention and 
Emergency Management (ODPEM), a departm ent o f the 
M in is try  o f Land and Environment and an operational 
arm o f the National Disaster Com m ittee (NDC), which 
is presided over by the Prime M in iste r and comprised 
o f representatives o f all sectors. The NDC has sub-com ­
m ittees in charge o f drawing up plans and supervising 
the ir correct execution. There is a National Disaster Plan 
th a t details risks, strategies and procedures and which 
has local a ffilia tes  th a t attend to  specific problems at 
the com m unity level. This organization has remained 
in ta c t fo r many years and appears to  be function ing  
effectively. This is a p rio rity  issue fo r the central and 
local authorities, who coordinate well. Since 2004's 
hurricane the issue and numerous related actions have

gained prominence among the governm ent's priorities. 
The NDC lacks a budget o f its own, but its decisions 
are executed by representatives o f the m ultip le  sectors 
th a t belong to  th a t body.

iv) M exico. The form al structure is very complete. 
The National C ivil Defence System (SINAPROc ) was 
created fo llow ing  the 1985 earthquake and has been 
fine  tuned, bu t remains unchanged since then. The 
s tructu re  extends from  the federal to  the state and 
m unicipal levels, and enjoys the partic ipa tion  o f the 
private sector; each level reproduces the national one 
but on a smaller scale. The President o f Mexico presides 
over the SINAPROC, but it is managed by the Interior 
M in is try  by way o f the National Coordinating Body for 
Civil Defence (CNPC), which is a deputy m inistry. The 
function ing  o f the system is supervised by the National 
Council on Civil Defence, where all o f the relevant ac­
tors are represented; the council m ainly convenes to 
organize disaster response. The CNPC coordinates and 
supports the activ ities o f all sectors in the various levels 
w ith  three general leadership bodies: Civil Defence, 
w h ich  coord inates the  state and m unic ipa l offices, 
CENAPRED, which is in charge o f the techno-sc ien tific  
support, d iffus ion and tra in ing  activ ities, and FONDEN, 
which adm inisters the disaster fund. All o f the related 
federal government agencies have the ir own civil defence 
plans; the involved m inistries have the operational plans 
fo r attending to  emergencies and recovery, which are 
function ing  w ith  increasing efficiency. There is a trend 
toward a decentralization o f responsibilities and tasks in 
which states and m unic ipa lities (the coun try  has more 
than 2,400 m unicipalities, many o f which are small and 
strapped fo r resources; more than half have civil defence 
units) are handed more responsibility. In the event o f 
major disaster impact, the federal governm ent d irectly 
takes charge o f activ ities and th e ir financing.

SINAPROC's legal fram ew ork is contained in the 
2000 General Civil Defence Law. Its operational guide­
lines and goals are defined as part o f the country's six- 
year plans. The system is very complete on the federal 
level and in most states, but not in a m ajority  o f the 
m unicipalities.

Zoning and land-use rules are weak and often are 
ignored, even in major cities. W hile some national 
laws exist th a t regulate the use o f certa in areas and
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resources, such as the National Law on Water, the ir 
enforcement, like in the case o f the land-use rules, 
is up to  the m unic ipalities. There is considerable so­
cial pressure and e ffo rts  by interest groups th a t lead 
to  the emergence o f human settlem ents in high risk 
conditions, especially in areas prone to  flood ing and 
mudslides. Building codes are also a m unicipal issue, 
but some states have also adopted building code laws 
th a t are generally fo llowed by m unicipal governments. 
Enforcement mechanisms, however, do not work prop­
erly. M arginal housing (unauthorized se lf-construc­
tion) continues to  account fo r a substantial portion o f 
all housing, although its w e igh t has dim inished some­
w hat in recent years owning to  the massive scope o f 
affordable housing programmes.

The system has been consolidating over the course 
o f its 20 years o f existence and has become a fix tu re  
o f governm ent planning. The most w idely recognized 
agencies are FONDEN and CENAPRED as well as the 
armed forces ow ing to  th e ir high profile partic ipation 
in emergency response and recovery. The media gives 
a good deal o f a tten tion  to  disasters, but its focus is 
concentrated almost exclusively on emergencies. A t­
ten tion  to  financia l protection has increased in recent 
years, but it is fa r from  a tta in ing  desirable levels. The 
system's weaknesses and lim ita tions are related to  an 
accelerated turnover o f experienced personnel; a chronic 
shortage o f funds and human resources; the fac t tha t 
steps are ju s t now being taken to  extend civil service to 
those engaged in civil defence, which marks an im por­
ta n t step in the professionalization and modernisation 
o f ins titu tions  related to  civil defence; however, th is  
sh ift is s till in its in fancy so much remains to  be done 
to  establish career criteria  fo r public servants in th is 
fie ld. There has been scant a tten tion  paid to  matters 
o f prevention and m itiga tion ; in term s o f prevention 
activities, there is a good performance on the level o f 
getting ou t in form ation, conducting studies and setting 
up warning mechanisms. We expect a greater con tribu ­
tion  from  FOPREDEN in th is  regard. M itiga tion  is not 
contem pla ted w ith in  the  risk m anagem ent system. 
On a state and m unicipal level, civil defence has been 
established w ith  a view  th a t extends beyond disaster 
risk to  contem plate various aspects o f public security 
(fires, tra ff ic  accidents and safety measures in public

spaces). Progress has been made in producing hazard 
maps and some states now have risk atlases.

v) N icaragua. Law 337 put in to place since 2000 a 
complete and coherent legal fram ework. SINAPRED is 
the norm ative and coord inating body and it responds 
d irectly  to  the Presidency o f Nicaragua. A ttend ing to 
emergencies is the job o f the Special Operations Commis­
sion th a t the Arm y coordinates. SINAPRED coordinates 
the Sectorial Working Commissions (which manage their 
own plans fo r various stages o f management) and both 
departm ental and m unicipal com mittees, which are in 
charge o f th e ir own plans. Disaster prevention forms 
part o f development plans and environm ental policy. 
Considerable progress has been reported in making 
resources available to  the m unic ipa lities so th a t they 
can take charge o f disaster response and social risk 
management (linked to  poverty reduction). In 2002 a 
Zoning Law fo r disaster risk reduction was adopted, 
but its influence is only form al. The urban development 
plans th a t contem plate hazards are not applied in most 
m unicipalities. They have not even managed to  relocate 
settlem ents in hazardous locations such as those on 
the hillsides around Lake Managua. SINAPRED has a 
m inim al budget. Each Sectorial W orking Commission 
is in charge o f a governm ent departm ent's prevention 
e ffo rts  and fo rm s part o f the  Technical Com m ittee 
presided over by SINAPRED.

There is a very com plete and updated N ational 
Building Code th a t has yet to  be implemented and there 
are no effective means o f enforcement. Close to  85% 
o f housing was se lf-b u ilt and much o f the engineered 
or form al build ing is done by poorly tra ined builders 
who ignore the codes.

It is necessary to  professionalize risk management 
and the personnel involved. Only some bodies work 
e ffic ie n tly  and perm anently such as the Special Op­
erations Commission. INETER has had an outstanding 
performance. SINAPRED lacks resources and suffers from 
high personnel turnover, which is also the case w ith  the 
sectorial linkage bodies. The question o f disasters has 
assumed much greater national im portance sine hur­
ricane M itch. There is now in place a very com plete and 
well articulated form al organization; however, resources 
are scarce and the system relies heavily on in ternational 
assistance, which has been abundant.
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b) P a rtic ipa tion  o f  the  various 
actors in risk m anagement

This section analyses the partic ipation o f the private 
sector, non governm ental organizations and the armed 
forces, as well as coord ination between the various 
sectors.

i) Co lom bia . SNPDAC is very open to  social in ­
s titu tio n s  and the private sector pa rtic ipa ting  in its 
committees, but private sector involvem ent has been 
largely lim ited to  a few  specific cases. The technical 
con tribu tions o f universities and professional associa­
tions and the activ ities  o f re lie f and aid associations in 
emergency response have proven important. The business 
sector played an im portant role in the reconstruction 
programme in the coffee grow ing region fo llow ing  the 
1999 quake, but in general, the business, banking and 
insurance sectors have not played a very active role 
w ith in  the system.

ii) Chile. The private sector participates prim arily 
as the party in charge o f operating some systems w ith 
risk management plans and in keeping w ith  regulatory 
norms. In th is way the private sector participates at vari­
ous levels including public in form ation and preparation. 
The armed forces play an im portan t role in emergency 
response. The c iv ilian  population partic ipates in the 
emergency committees.

i i i)  Jam aica. The organigram  contem pla tes the 
partic ipa tion  o f the private sector and NGOs in the 
committees. Com m unity com m ittees play a major role 
in various phases. Participation has increased s ig n ifi­
cantly in both instances fo llow ing 2004's hurricane Ivan. 
Improvements have also been registered in the extent 
to  which both companies and the general public are 
prepared fo r dealing w ith  disasters. The armed forces 
have a proven record o f partic ipating as a m ajor force 
in attending to  emergencies.

iv) M exico. Private sectors participate very actively 
including the banking and insurance industries, opera­
tors o f v ita l services such as te lecom m unications, and 
both local and national media services. Certain NGOs 
are very active especially in a tten tion  to  emergencies, 
recovery and reconstruction. The armed forces play a 
decisive role in emergency response activities, inc lud­
ing the alert, evacuation, rescue and shelter steps, but 
norm ally do not become involved in caring to  m aintain

order and safety, tasks th a t they leave up to  local public 
security forces.

v) Nicaragua. Private sector participation appears to 
be m inim al except from  in ternationa l NGOs. The armed 
forces play a s ign ifican t role in emergency response 
and recovery.

c) O rganiza tion fo r  a tte nd in g  to  the  various 
phases o f  disaster m anagement

In th is  section we w ill deal w ith  the efficacy and func ­
tion ing  o f the various phases o f emergency response, 
recovery and reconstruction. We w ill also evaluate the 
extent to which m itigation measures are adopted during 
the reconstruction phase.

i) Colom bia. The Comité Operativo Nacional has 
made considerable advances in emergency manage­
ment. Well a rticu lated response plans fo r the various 
phases have been put in to place on a national level and 
in some cities, but the smaller m unic ipa lities remain 
poorly prepared.

There appears to  be a negative tendency on the level 
o f creating special bodies fo r implementing the recovery 
and rehabilita tion programmes, but such response has 
been successful in recent events. The municipalities have 
development plans and land-use and building codes tha t 
include m itiga tion  actions, but many are not properly 
applied. Bogotá and Manizales offer an example to fo llow  
given th e ir  numerous vu lne rab ility  reduction actions in 
w ater and drainage services and installa tions, as well 
as in relocating settlem ents from  high risk areas. A new 
law on the need to  reinforce indispensable buildings 
{basically hospitals), has only been partia lly  applied. 
Each year both the central governm ent and some o f 
the larger m unicipalities have included budget items for 
such tasks. Many inspections have been conducted o f 
buildings and specific insta lla tions and priorities have 
been established fo r investing in m itiga tion , but there 
is no evidence to  date th a t such e ffo rts  have led to  a 
s ign ificant reduction o f risk or th a t they are sustainable. 
Only in the largest cities such as the capita l o f Bogotá 
have effective and permanent programmes.

ii)  Chile. The sectorial structure and ONEMI work 
hand in hand. A National Emergency Plan has been 
adopted fo r responding to  disasters; ONEMI sets the 
guidelines and the sectors im plem ent them . This or­
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ganization genera lly reacts to  emergency s itua tions 
in keeping w ith  pre-established legal procedures th a t 
have been established fo r each ins titu tion , operating in 
keeping w ith in  its specific area o f responsibility.

An in itia l diagnosis o f the situation is undertaken 
by the affected m unic ipa lities under the direction o f 
communal and regional emergency offic ia ls. During 
th is  phase the e ffo rts  o f the m unic ipa lities are fo ­
cused on satisfying the population's basic needs. In 
cases in which shelter in frastructure  are too damaged 
to  be used the most common recourse is to  use pre­
fabricated housing and tents th a t are distributed by a 
m unicipal agency.

The recovery and reconstruction stages are also 
a sectorial responsibility. ONEMI ceases to  play a role 
once the emergency has passed. Recovery plans are 
im plem ented by the sectors involved based on the 
budgets fo r each cabinet-level agency and w ith  special 
disbursements from  the central government. The private 
sector th a t operates many services and considerable 
in frastructure  is responsible to  attend to  any problems 
th a t arise w ith  those assets and to  have the coverage 
necessary fo r covering any losses.

ii i)  Jamaica. Both authorities and the public have 
displayed a good capacity fo r emergency response. Plans 
exist fo r a lerting the population during the frequent 
emergencies they experience although doubts remain 
as to  how well they w ill work in the event o f disasters 
o f extraordinary magnitude. Emergency sim ulation drills 
are frequen tly  held. Some case studies suggest th a t 
the population is re ticent about quickly responding to 
evacuation instructions and only responds to  appeals to 
move to  shelters when events reach intense levels.

Recovery from  lesser disasters has proved to  be 
effic ient, but in the case o f larger-scale disasters the 
country continues to  rely most on in ternationa l assis­
tance. The au thorities emphasise m itiga tion , especially 
the iden tifica tion  o f vulnerable buildings and measures 
aimed at correcting th a t s ituation, but there is a lack 
o f proper procedures in th is  regard.

Throughout the en tire  risk m anagem ent system 
preparation is much weaker in the case o f earthquakes 
than fo r hurricanes and flood ing probably given the 
lim ited  frequency o f seism ic events, whose th rea t, 
however, should not be overlooked.

iv) M exico. During the emergency a tten tion  phase, 
the firs t line o f response consists o f m unicipal and state 
governments, and often a s ign ifican t degree o f pa rtic i­
pation on the part o f the local population; when the ir 
capacity is exhausted the federal government intervenes, 
almost always in the form  o f the armed forces. In the 
case o f hurricanes, warning and a tten tion  mechanisms 
are activated rapid ly and in an organized manner. The 
federal government agencies involved in such tasks have 
well practiced emergency plans and inventories o f basic 
inputs. The bodies playing a particu larly  s ign ificant role 
include the Defence, Healthcare, Comm unications and 
Transport m inistries, and the Federal E lectric ity  and 
National W ater commissions. The role o f emergency 
response agencies is clear on paper, bu t in practice 
problems w ith  coord ination tend to  arise.

During recovery, sectors generally intervene in an 
e ffic ien t manner to  re-establish basic services; m ateri­
als such as lam inated roofing, wood and cement are 
provided so th a t inhab itants o f affected housing can 
repair the ir homes. FONDEN provides reimbursement o f 
resources fo r these activities. The Development Social 
M in is try  uses these resources to  rebuild, repair and 
relocate affected housing; to  th a t end the m in istry re­
lies on local census data, booths fo r d irectly  attending 
to  the public and, frequently, by d irectly  involving the 
affected population by hiring them  in reconstruction 
job  programmes (PET).

The reconstruction phase often lacks an in itia l tech­
nical damage assessment th a t could serve as the basis 
fo r channelling resources from  FONDEN. It is frequently 
the case th a t local authorities m agnify damage assess­
ments, which leads to  conflic ts  w ith  federal o ffic ia ls  
th a t can delay the delivery o f needed resources. In the 
event o f severe damage e ffo rts  are made to  introduce 
vu lne rab ility  reduction actions in antic ipation o f fu tu re  
events, such as improvements in building materials and 
techniques fo r housing, and relocation to  low er-risk 
sites. Frequently, however, tem porary measures are not 
fo llowed up w ith  permanent ones.

v) N icaragua. Emergency a tten tion  appears to  be 
effective. The army coordinates all the public safety 
agencies in the ir endeavours. There is a lack o f coordina­
tion  between the working commissions in charge o f the 
various recovery and reconstruction efforts. A national
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F igure  9. DISASTER M A N A G E M E N T  INDEX COMPARISON

response plan is needed fo r a rticu la ting  activ ities  and 
laying the bases fo r coordinating sectorial plans and, 
above all, fo r providing resources fo r quick response and 
personnel tra in ing . Well structured programmes exist 
fo r these phases, but there is an inadequate level o f 
national funding allotted fo r the ir execution. M itiga tion 
actions exist only in the case o f works w ith  international 
funding. In the recovery phase problems w ith  housing 
must take a back seat to  in frastructure.

d) Disaster risk m anagem ent capacity  ind ica to rs
We w ill now discuss the Disaster Management Indica­
to r (DMI)43 developed in the second com ponent o f the 
programme,44 w ith  emphasis on the factors th a t most 
influenced each country 's  score and how they have 
evolved between readings. Figure 9 summarizes the 
results o f the five countries.

43 The DM I m easures p e rfo rm a n ce  in d isa s te r risk  m a n a g e m e n t on th e  
level o f  d isa s te r response and recovery. These tasks are co ns ide red  pa rt 
o f  d isa s te r risk  m a n a g e m e n t in th is  study.

4 4  h ttp :// id e a .u n a lm z l.e d u .c o

i) Colombia. The substantial im provement achieved 
in the DMI between 1986 and 2003 recognizes the 
im portance th a t the issue has assumed and the efficacy 
o f the mechanisms adopted fo r emergency response 
and reconstruction.

ii)  Chile. A DMI o f 67 fo r 2000 was the highest 
reading th a t year fo r any o f the five countries largely 
in recognition o f Chile's record o f strong management 
performance amid major earthquakes.

ii i)  Jamaica. A DMI o f 60 fo r 2000 was based on 
the  coun try 's  capacity  fo r  em ergency response and 
recovery as well as the exten t to  which the public had 
been prepared to  con fron t disasters.

iv) M exico. The factors th a t have most influenced 
the country's improved readings are improved e ffi­
ciencies on the level o f emergency response and in 
recovery. The facto rs standing in the way o f fu rthe r 
im provem ent are a lack o f enforcem ent o f urban land- 
use, zoning and build ing codes and the lim ited extent 
to  which a lack o f m itiga tion  measures are adopted in 
reconstruction.
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v) N icaragua. The country scored a DMI o f 38 fo r 
2006, a low reading th a t is largely because N icara­
gua's disaster management capacity is so dependent 
on foreign aid.

Differences in the DMI readings o f the five coun­
tries do not appear to  reflect the appreciation o f the 
s ituation offered by the consultants who conducted 
the national case studies. This d isparity apparently re­
veals a basic m ethodological weakness as many sub­
jective  decisions a ffec t the way in which values are 
assigned to  basic parameters.

e) System perform ance in the  face 
o f  extrem e events

Although the results o f the case are conditioned by 
the gravity  and probab ility  o f a m ajor event as well as 
the extent o f the affected zone, it is also w orth  briefly 
m entioning the main weaknesses and strengths tha t 
were detected on the level o f risk management.

i) Colom bia. In a severe earthquake a ffecting Bo­
gotá, there would be a considerable shortfa ll in the 
capacity fo r rescue, fire  figh ting  and hospital a tte n ­
tion. Recovery and reconstruction programmes remain 
weak w ith  no guarantee th a t they w ill be implemented 
e ither quickly or effic iently.

ii) Chile. The scenarios studied correspond to  the 
worst earthquakes on record in the country. For such 
events emergency a tten tion  has been good but the

same cannot be said o f reconstruction. It was decided 
th a t reconstruction would likely be better than before 
thanks to  improved organization and reduced vu lner­
ab ility  due to  improved construction techniques and 
standards.

ii i)  Jamaica. In the event o f a category 5 hurricane 
we can expect th a t basic services fo r attending to  the 
emergency would be strongly affected, particu larly 
transporta tion, hospital a tten tion  and the d is tribu ­
tion  o f food and aid. Doubts remain as to  w hether the 
public would massively respond to  evacuation instruc­
tions and w hether planned shelters would be capable 
o f providing necessary a tten tion .

iv) M exico. A major earthquake o f f  the coast o f 
Guerrero would produce massive economic losses and 
so many v ic tim s th a t emergency response capacity 
would be overwhelmed on the level o f hospitals, res­
cue and recovery o f basic services, above all in Aca­
pulco and Mexico City.

v ) N icaragua. Am id a scenario s im ila r to  th a t o f 
the earthquake o f December 1972, damage in M a­
nagua w ould be very high ow ing to  a lack o f b u ild ­
ing m aintenance and the continued use o f defic ient 
s tructu ra l systems, pa rticu la rly  in housing. The rescue 
problems w ould be s im ila r to  those o f 1972 ow ing to 
a lack o f public safety and due to  fires. The most s ig­
n ifican t d ifference w ould be on the level o f hospital 
services.
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IV. CONCLUSIONS

1. DISASTER RISK AND MANAGEMENT
SYSTEMS IN COUNTRIES STUDIED

The five countries chosen fo r th is  study display consid­
erably varied degrees o f economic and human devel­
opment. A t the same tim e the ir societies are exposed 
to  various types o f hazards ow ing to  the ir geographic 
location, physical characteristics and the uneven v u l­
nerab ility  levels arising ou t o f d is tribu tion  inequalities 
as well as the d iffe ring degrees to  which proper risk 
management policies have been brought to  bear. For 
these same reasons we can regard these five countries 
as a representative simple o f the situations to  be found 
in the region.

In most o f these countries the am ount o f losses has 
tended to  grow, but recent evaluations suggest th a t the 
same cannot be said about the number o f those killed or 
injured in disasters. The proportional drop in the number 
o f human v ictim s reflects the increasingly positive effect 
o f improved warning, evacuation and rescue systems, 
but such progress has yet be replicated on the level o f 
endeavours aimed at lowering the physical vu lnerability  
o f assets at risk and o f risk transfer mechanisms.

Average disaster losses per inhab itan t vary from  
a low o f 4 dollars a year in Colombia to  a high o f 26 
dollars in Nicaragua. The other three countries report 
s im ilar averages (between 11 and 12 dollars a year per

person). W hile such losses in fou r o f the countries fell 
fa r short o f accounting fo r 1 per cent o f per capita GDP, 
in Nicaragua they to ta lled  3.2%

These figures confirm  tha t disasters in small countries 
can sta ll national economic developm ent bu t would 
have a com paratively smaller im pact on the national 
economies o f large countries as only a small percentage 
o f the ir national te rr ito ry  and population would likely 
be affected even when the local economic and social 
im pact were extrem ely severe.

There are notable, proportiona l varia tions in the 
number o f deaths from  disasters experienced from  coun­
try  to  country. The number in Colombia and especially 
in Nicaragua as a percentage o f the to ta l population 
are higher than those o f the o ther three countries and 
easily ou ts trip  the regional average. The high number 
o f v ic tim s in Colombia apparently is due to  the unusual 
presence in th a t coun try 's  s ta tis tics  o f deaths from  
lesser disasters.

There are also considerable differences between 
the ins titu tiona l form s countries o f the region have 
adopted fo r purposes o f risk management. Chile is 
notable fo r the poorly structured state o f its disaster 
management system, leaving to  several cabinet-level 
m inistries the individual responsibility o f managing 
risk in its various phases. This includes those holding 
private concessions to  manage the main v ita l sys­
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tems, which are responsible fo r both ex ante and ex 
post prevention actions. The government's e ffo rts  are 
concentrated on issuing norms and guaranteeing tha t 
they are respected. Jamaica has a simple structure and 
the greatest degree o f in tegration between the cen­
tra l and com m unity levels. Colombia, Mexico and N i­
caragua have the most structured systems in line w ith  
in ternationa l recommendations, but in s titu tiona l and 
economic lim ita tions  greatly im pair the function ing  o f 
the system in Nicaragua.

Such divers ity makes it d iff ic u lt to  define typo lo ­
gies in these countries' recent evolution and actions. 
A measure o f the e ffic iency o f the analysis o f the 
results o f the d iffe ren t strategies over tim e can be 
achieved by comparing the natural phenomena th a t 
have taken place and the ir socioeconomic impact. On 
th a t level, Chile probably has turned in the strongest 
performance. Generally speaking, there seems to  be 
litt le  corre lation between management and its form al 
structure as it would appear to  be more dependent on 
the country's degree o f po litica l development and the 
extent to  which local or national governments func ­
tion  effectively.

In almost all o f the countries there exists a form al 
or real separation between the system fo r attending to 
emergencies and the one in charge o f reconstruction- 
prevention. Mexico is probably the country th a t has best 
integrated both tasks although the system suffers from  
a certa in lack o f coord ination between the sectors in 
charge o f these tasks.

One problem th a t appears to  a lesser or greater 
degree in all o f the countries studied is a paucity o f 
experienced personnel working on an ongoing basis 
in disaster related tasks. There remains a generalized 
problem o f constant turnover in both the technical and 
adm in istra tive posts. The weakening o f technical teams 
at the main public sector ins titu tions  has undermined 
the capacity fo r attending to  the main prevention and 
m itiga tion  tasks.

In a number o f countries responsibility a focus on 
decentralization has led to  disaster risk management 
being increasingly entrusted to  local governments, which 
frequently  lack the necessary economic, technical and 
structural resources fo r e ffective ly taking the necessary 
action, a critica l weakness especially in the case o f the

smallest and weakest m unicipalities. In contrast, some 
o f Colombia's largest cities have impressively developed 
th e ir risk management systems.

The case studies' indicator readings fo r risk manage­
ment performance reveal th a t all o f the countries made 
progress between 1985 and 2000. This corresponds to 
the period in which all o f the countries created the ir 
form al risk management structures except fo r Nicara­
gua, which established it as part o f the improvements 
made in the wake o f hurricane M itch in 1998. Since 
2000 progress has been marginal. The most s ign ificant 
ind ica to r gains since then have been on the level o f 
the performance o f emergency response systems while 
much less pronounced gains have been achieved in 
the performance readings o f prevention and especially 
m itiga tion. Chile is notew orthy fo r the low vu lnerab ility  
o f its main systems, which is apparent in the lim ited 
consequences suffered as a result o f major events; th is  
largely reflects a greater degree o f com pliance w ith  
norms and good prevention practices.

2. INFORMATION FOR RISK MANAGEMENT

a) In fo rm a tion  fo r  risk analysis and reduction
All o f these countries have made considerable headway 
in improving the ava ilab ility  o f in form ation on disaster 
risk, especially w ith  regard to  hazards. Mexico and Co­
lombia have the largest number o f institu tions in charge 
o f com piling and recording natural hazards. Access to 
in form ation is free in all o f the countries, except en 
Chile, which also faces a problem in th a t in form ation 
is disperse and lacks system ization. The pub lication o f 
catalogues and inventories o f past events is generally 
handled in a very careful manner in all o f the countries, 
but none o f them  have matched the e ffo rts  o f CENA­
PRED in Mexico.

Very encouragingly, the m icrozonification o f seismic 
regions appears to  have become common practice in 
major cities. It is im portan t to  carry through w ith  these 
e ffo rts  so th a t th is  type o f progress trans la tes in to 
regulations at the state and m unicipal levels such as 
those we have witnessed in cities such as Cali, Mexico 
C ity and Acapulco.

Decision makers have access to  numerous cata­
logues o f past events as well as well as hazard maps
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although these tend to  o ffe r lit t le  detail on the local 
level. W ith  the exception o f seismic ones, hazard maps 
are qua lita tive . Local in form ation is much more lim ited. 
The consultants report th a t hazard studies tend to  be 
o f a high quality.

Vu lnerab ility  studies are generally less common and 
o f a lesser qua lity  than research focused on hazards 
and are more useful fo r academic than operational 
purposes. It is surprising th a t more a tte n tio n  is not 
paid to  such matters given the extent o f vu lne rab ility  in 
many structures. This fie ld o f research warrants a look 
aimed at determ ining how to  generate better qua lita ­
tive  and quan tita tive  risk in form ation w ith  which to 
design improved prevention and financia l management 
programmes.

Risk studies in the region th a t are based on risk in ­
dexes or estimates o f economic losses fo r return periods 
are lim ited by the qua lity  o f the in form ation available 
and the com plexity  o f the phenomena involved. Such 
studies are sponsored by ins titu tions  such as the IDB 
and the World Bank and governm ent entities. Those in 
charge o f such research are generally academic ins ti­
tu tions  and governm ent en tities  in charge o f disaster 
prevention.

The risk studies o f Mexico and Nicaragua are pre­
pared by prevention and disaster risk m anagem ent 
ins titu tions  and form  part o f m edium - and long-term  
development plans. The in form ation produced is o f good 
qua lity  although th a t o f Nicaragua is not d istributed on 
a governm ental level. Chile's risk studies are prim arily 
motivated by the occurrence o f extreme events and tend 
to  overlook the study o f possible disasters in potentia lly  
hazardous zones w ith  prolonged periods o f silence from 
the phenomenon in question. The study in Jamaica did 
not report the existence o f risk studies.

The experts have noted technical and m ethodologi­
cal weaknesses in the conduction o f risk studies tha t 
they a ttr ib u te  to  a lack o f a fram ew ork o f reference. 
Nevertheless, there is optim ism  about the improvement 
observed in th is  s ituation as several consistent studies 
have been completed. There is a general appreciation o f 
the frequent fa ilu re  to  reflect risk in form ation in norms 
or regulations and not even in development plans.

The analysis o f the RMIri indexes {on risk in form a­
tion) proposed by the second com ponent o f the project

shows th a t in general, the indicators used to  estimate 
the index have improved. The highest RMIri reading is 
th a t o f Jamaica {estimated at 63 fo r 2003). It is followed 
by th a t o f Chile a t 60, Mexico 57, Colombia 40 and 
Nicaragua 30. These results are not congruent w ith  the 
evaluation o f the in form ation obtained from  the case 
studies o f th is  report. One o f the greatest discrepancies 
is posed by Jamaica: a country w ith  one o f the greatest 
in fo rm ationa l weaknesses has the highest RMIri. The 
explanation o f these disparities appears to  be the use 
o f indicators th a t rely on subjective judgements.

There are doubts as to  the usefulness o f national risk 
atlases and national hazard maps in cities and municipali­
ties. The level o f detail needed fo r local studies locales is 
not always contained in large-scale maps. Meanwhile, 
the spatia l-tem poral variation o f vu lnerab ility  demands 
th a t the risk maps be constan tly  updated.

The choice o f critica l scenario used in the case stud­
ies was based on the analysis o f record o f the historical 
events and knowledge o f the natural phenomena tha t 
threaten those centres w ith  the greatest concentrations 
o f population and infrastructure. In some countries they 
chose the phenomena th a t h istorica lly  had produced 
the greatest losses per event.

Silence areas {or seismic gaps) and geological fau lt 
lines th a t have led to  past events were postulated in 
the case o f seismic events. All o f the countries analysed 
reported th a t seismic events have led to  severe disasters 
and regard them  as potentia l critica l events. The seismic 
events posed would a ffec t the national capita ls o f each 
o f the countries except in Chile. Jamaica, Mexico and 
Nicaragua show th a t hurricanes have caused consid­
erable losses in recent history. Only Colombia includes 
rain-induced flooding as an accumulated phenomenon 
th a t can be seen as critica l.

A lthough the studies o f extreme events in the anal­
ysed countries were lim ited to  a common methodological 
framework, they displayed differences in the probability 
o f the event occurring, which could be explained by the 
differences in inform ation. In almost all o f the cases, the 
scenarios implied consequences th a t surpassed disaster 
management capacity in several aspects, including the 
financia l one. In form ation fo r determ ining the spatial 
d is tribu tion  o f vu lnerabilities, especially in relation to 
hurricanes, is another weakness th a t came to  light.
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Case study estimates on losses and population ex­
posed were based on reliable and accessible inform ation 
th a t is freely available except in some instances in Chile. 
The main problem reported during th is phase o f analysis 
was a lack o f detail in the in form ation fo r estim ating 
losses such as a paucity o f data on building materials 
and under appraisals o f in frastructure  costs. In form a­
tiona l voids were also encountered when calculating 
the number o f people affected by the lateral disaster 
effects (climatic, lack o f medical attention, fires, content 
action and post-disaster psychological effects).

Estim ated losses accoun t fo r  between 6%  and 
23%  o f to ta l event exposure. Except in Chile, losses to 
the extreme event were considerable (those o f Mexico 
reached 3%  o f GDP). This can be explained because the 
area o f influence o f the events chosen in Chile excluded 
the main cities. The authors do not believe th a t events 
a ffecting large cities should be ruled out.

b) In fo rm a tion  fo r  disaster risk 
m anagem ent capacity

Mexico and Nicaragua are notew orthy fo r having set up 
centres fo r the generation, com piling and d is tribu tion  
o f specific in form ation fo r the risk management system 
and the population. The centres o f th is  type th a t have 
been set up on a regional basis fo r smaller countries 
[CEPREDENAC fo r those in Central America and CDERA 
fo r those o f the Caribbean] have also made a sign ificant 
con tribu tion . Colombia and Chile lack such centres as 
such in form ation is produced by academic institu tions 
or on beha lf o f governm ent agencies. Support from  
in ternationa l bodies or the realization o f studies and 
the production o f in form ation fo r disaster management 
has generally been im portant, especially fo r Nicaragua 
and Colombia.

There has been a good degree o f acceptance o f 
in form ation by decision makers and users in general; 
however frequently there are calls fo r simplified but more 
precise and detailed instrum ents fo r detecting risk, as 
well as com plaints th a t the in form ation is not always 
available in a tim e ly  manner or in an accessible form.

In some o f th is  programme's national workshops 
mention was made o f the problem o f repeating sim ilar 
studies only to  produce con trad ic to ry  results, which 
leads to  confusion between decision makers. Great

im portance is assigned to  the need fo r the existence o f 
ins titu tiona l centres whose in form ation is recognized 
by all interested parties.

The in form ation generated from  the managing o f 
risk has concentrated on hazards. There is an even more 
pronounced lack o f in form ation regarding vu lnerab ility  
and m itiga tion  in general. In fo rm ation on s tructura l 
measures are to  be found in the texts  and norms o f 
related special fie lds; however most o f the available 
technologies have been developed in more advanced 
countries and are not necessarily proper fo r the coun­
tries o f the region. There is a need to  adapt available 
technologies and develop other orig inal ones.

Often, norms governing m itiga tion  works, zoning 
and land-use regulations sim ply do not exist or are 
obsolete, bu t the greatest problem  is th a t they are 
frequently ignored and the authorities lack mechanisms 
fo r assuring th e ir enforcement.

The m onitoring o f hazardous phenomena and 
public a lert systems, especially w ith  regard to  major 
m eteorological phenomena, have improved consider­
ably but generally lack the ab ility  to  detect local e f­
fects th a t m agnify event in tensity  and risk conditions. 
Another problem is the lack o f maintenance o f m oni­
to ring  networks due to  economic and technical prob­
lems, which leads to  the ir abandonm ent a fte r only a 
few  years.

S ign ificant progress has been made in getting the 
in form ation ou t to  the population. Public bodies and 
NGOs have made m ajor e ffo rts  to  in form  about risk 
and se lf-p ro te c tio n  measures. The com m unica tions 
media have been o f great help w ith  in fo rm a tiona l 
campaigns.

Despite such accomplishments, public opinion sur­
veys reveal th a t the  overw helm ing m a jo rity  o f the 
population feels th a t it is not well inform ed and many 
o f those polled say they have never been provided w ith  
any in form ation on th is  subject. These responses largely 
reflect a lack o f penetration by public in form ationa l 
campaigns. The public tends to  display a lim ited ab ility  
to  retain th is  type o f in form ation so such campaigns 
need to  be repeated periodically.

Public in form ation fo r public d is tribu tion  regard­
ing se lf-p ro tection  focus on measures needed during 
the preparation phase and the emergency. Efforts to
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encourage m itiga tion  actions in relation to  the risk o f 
non-engineered construction (particu la rly  vu lnerab ility  
reduction o f se lf-b u ilt homes) have generally proven to 
have lim ited success. In most instances, housing dam ­
aged by earthquakes is rebu ilt using techniques th a t 
are sim ilar to  those previously employed.

c) In fo rm a tion  fo r  f inan c ia l risk m anagement
The sources o f in form ation fo r docum enting the finan ­
cial management o f disasters are varied and generally 
suffe r from  m ajor voids. There is generally a lack o f 
fo llo w -u p  w ith  regard to  post-disaster actions. Data 
on the recovery o f insurance payments is among the 
hardest to  come by.

The risk responsibility policies o f the countries range 
from  those in which the central governm ent assumes a 
high percentage o f risk, those where the private sector 
copes w ith  the losses w hile  the governm ent deals w ith  
financing emergency expenses or reassigns funds o rig i­
nally assigned to  o ther programs, and those in which 
in te rna tiona l cooperation has become the principal 
source o f financing although the government continues 
to  assume its responsibilities. The extent to  which risk 
transfe r measures have penetrated also varies from  
country to  country. However, it was revealed th a t the 
absence o f central funds can be e ffic ien tly  compensated 
fo r if  locales authorities and governm ent agencies have 
been afforded predetermined budget resources fo r a t­
tending to  the eventual effects o f catastrophes.

The existence o f a central fund is often not reflected 
at the state, provincial or m unicipal level or m atch ing- 
fund requirements are usually imposed as a condition 
fo r such local en tities  to  access the federal fund. Both 
factors can weigh unfavourably on the con tin u ity  o f 
social programmes in those entities whose funds are 
channelled in to disaster response.

Many nationwide calam ity funds are frequently used 
fo r rebuilding public sector property th a t it would have 
been advisable to  insure. By draw ing down the funds 
fo r such purposes, authorities abandon the responsibil­
ity  o f responding to  the needs o f the least protected 
segments such as non farm , in form al sectors, which 
generally suffer the greatest disaster effects.

Only a m inimum am ount o f resources are earmarked 
ex ante fo r d isaster prevention and m itiga tion  pro­

grammes. When funds are budgeted fo r such purposes 
they only account fo r a fraction  o f those a llo tted for 
emergency response.

Practically no cost-benefit studies have been con­
ducted regarding m itiga tion  investm ents th a t could 
considerably reduce disaster impact. Such studies are 
essential fo r achieving po litica l support fo r obtain ing 
funding fo r m itiga tion  investments.

Catastrophic insurance and reinsurance penetration 
varies greatly from  country to  country but remains at 
modest levels despite the frequency o f major disasters. 
Not all countries legally require th a t public property be 
insured. W ith in  the private sector, such coverage is only 
common among m ajor companies and corporations, 
especially in the tourism  sector.

There is an increasing availability o f coverage against 
seismic and hydro-m eteoro logical th reats to  the farm 
sector, but the lowest-incom e and in form al segments 
obtain only lim ited coverage or none at all.

3. METHODOLOGIES EMPLOYED BY THE
PROGRAMME; THEIR VALIDITY AND
USEFULNESS

a) Analysis o f  extrem e scenarios
One o f the main problems arising ou t o f the develop­
m ent o f an extreme-scenario m ethodology consists o f 
determ ining the return period fo r the chosen events. 
Depending on the phenomena, determining its frequency 
o f occurrence or exceedence becomes a rather subjec­
tive  exercise, meaning th a t results are not comparable. 
Only in the cases o f Colombia and Mexico, which have 
the most risk in form ation, was it possible to  ju s tify  the 
return periods.

S ign ificantly , the case studies revealed th a t the 
disaster management systems o f fou r o f the analysed 
countries would probably be overwhelmed by an extreme 
event. This conclusion suggests tw o possibilities: th a t the 
m ethodology must be adapted to  the demands o f the 
extreme event or th a t the emergency response systems 
are designed in a less-than-conservative manner. The 
ju ry  is s till ou t on the exact return period th a t should 
be set fo r the various parts o f the disaster management 
system as the consequences o f fa ilu re  vary depending 
on the system com ponent in question.
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The results o f most o f the extreme-event studies that 
were contem plated in the case studies are alarm ing in 
th a t they suggest th a t management capacity would be 
dram atically surpassed in some sectors such as hospitals 
and the supply o f essential public services.

b) Analysis o f  econom ic losses
The im portance o f correctly applying a correct m eth­
odology fo r estim ating the socioeconomic impacts o f 
disasters to  risk management goes w ith o u t saying. We 
do wish, however, to  stress the fo llow ing  points. Such 
an approach:

•  Provides the authorities w ith  elements fo r better 
judg ing how to  disburse resources w h ile  taking 
in to account the risks to  which the d iffe ren t 
regions o f each country have h istorica lly  been 
exposed.

•  Assumes the development o f standardized proce­
dures fo r evaluating and measuring the economic 
and social effects o f disasters, con tribu ting  to 
the configura tion o f a system atic recording o f 
the ir occurrence and effects.

•  Supplies historical knowledge o f the sites most 
damaged by natural phenomena or th a t pose 
the greatest risk to  the public. In th is  way, it 
makes it possible to  set priorities in the design

and application o f effective prevention mea­
sures. It also contributes to  a safer localization 
o f human settlements.

•  Constitutes an im portan t historical precedent 
fo r  c o s t-b e n e fit analysis regarding possible 
investments in m itiga tion  and prevention.

•  A historical analysis o f the characteristics and 
socioeconomic im pact o f disasters is an im por­
tan t, i f  not crucial fac to r to  the preparation o f 
hazard maps, and supplies elements o f vu lne­
rab ility  th a t are basic to  the preparation o f any 
national risk atlas.

•  W hile tim e ly  evaluations o f the socio-economic 
impact o f disasters help governments to delinea­
te reconstruction plans and estimates the extent 
o f the foreign assistance needed, retrospective 
studies help orien t risk management plans as 
well as long-term  prevention and m itiga tion  
investments.

•  The long-te rm , annual, average o f fa ta lit ie s  
and its breakdown on a regional level as well 
as data on the number o f those injured or who 
suffered losses w ill supply elements necessary 
fo r estim ating the number o f shelters and the 
investment in healthcare, shelter and sanitation 
installations necessary to satisfy disaster demand 
in a t-risk  regions or on a national level.
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V .  RECOMMENDATIONS

1. FOR THE RISK MANAGEMENT DECISION 
MAKERS IN THE COUNTRIES OF THE REGION

a) Regarding disaster m anagem ent strategies

DIAGNOSIS RECO M M ENDATION
R isk  re d u c tio n  sh ou ld  fo rm  p a rt o f  d e ve lo p m e n ta l ra th e r th a n  e m e r­
g e n cy  agendas.

A n  e f f ic ie n t  risk  m a n a g e m e n t sys tem  re q u ire s  th e  p a r t ic ip a t io n  o f  
p ra c t ic a lly  a ll se c to rs  and leve ls  o f  g o v e rn m e n t. P a r t ic ip a tio n  can be 
a c h ieved  th ro u g h  a w id e  v a r ie ty  o f  o rg a n iz a t io n a l p lans  in c lu d in g  
th o s e  th a t  im p ly  t ig h t  g o v e rn m e n t-p u b lic  c o o rd in a t io n  and th o se  
th a t  a f fo rd  c iv il se c to rs  a lm o s t to ta l  independence .

The p u b lic  risk  (d isas te r) m a n a g e m e n t sys tem  s o m e tim e s  lacks th e  
necessary h ie ra rchy  w ith in  th e  in s t itu tio n a l o rgan ig ram  needed to  assure 
th a t  th is  issue becom es a n a tio n a l p r io r i ty  and th a t  th e  m easures and 
a c tio n s  th a t  are a d o p te d  are q u ic k ly  and e f f ic ie n t ly  im p le m e n te d .

The m a n a g e m e n t system , e s p e c ia lly  a t a loca l leve l, f re q u e n t ly  lacks 
pe rsonne l w ith  th e  necessary t ra in in g  and exp e rie n ce  fo r  h a n d lin g  
th e  va r io u s  tasks in vo lve d  in risk  m a n a g e m e n t.

•  A d o p t ‘H yogo  F ra m e w o rk  fo r  A c t io n ' g u id e lin e s  fo r  p ro m o tin g  a 
c u ltu re  o f  p re v e n tio n  and re d u c in g  d isa s te r risk  w ith  an eye to w a rd  
s u s ta in a b le  hu m a n  d e ve lo p m e n t.

•  P ro m o te :
a) th e  s tre n g th e n in g  o f  loca l ca pac itie s ,
b) th e  p a r t ic ip a t io n  o f  a ll sectors ,
c) th e  use o f  resources en doge nou s  to  th e  co u n tr ie s , te r r i to r ie s  and 
c o m m u n it ie s  invo lved .

•  Base d is a s te r- r is k  re d u c tio n  on  th e  re a lity  o f  th e  c o m m u n it ie s , 
ta k in g  in to  a c c o u n t th e  e n v iro n m e n t, th e  n a tu ra l h a b ita t  and th e  
pe op le  as th e  p r in c ip a l resources fo r  a ch ie v in g  processes.

•  C oo rd ina ted  in te ra c tio n  be tw ee n  in s titu tio n s , f in a n c ia l m echanism s, 
no rm s and po lic ies  m u s t be ach ieved in o rde r to  a rrive  a t an e ff ic ie n t 
o p e ra tio n  w ith  a h o lis t ic  ap p ro a ch  in c o rp o ra t in g  c e n tra l and loca l 
g o v e rn m e n t agencies , th e  g e ne ra l p u b lic , and business.

•  A  key in g re d ie n t in an e f f ic ie n t  m a n a g e m e n t is to  e s ta b lish  c le a rly  
d e fin e d  lin es  o f  a u th o r i ty  fo r  each ac to r, as w e ll as jo in t ly  a g re e d - 
upon , co o rd in a te d  a c tio n  plans.

•  M a n a g e m e n t-sys te m  agencies m u s t be g ran ted  th e  a u th o r ity  needed 
to  c o o rd in a te  th e  a c tio n s  o f  th e  v a r io u s  se c to rs  invo lved .

•  The m a n a g e m e n t sys tem  m u s t be a rm ed w ith  ca ree r p ro fess io na ls  
and avo id  th e  co m m o n  p ro b le m  o f  c o n s ta n t tu rn o v e r  am on g  te ­
ch n ic a l pe rsonne l assigned to  fu n d a m e n ta l tasks.
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b) Regarding in fo rm a tio n  fo r  risk analysis and reduction

DIAGNOSIS RECO M M ENDATION

D ecis ion  m ake rs la ck  access to  som e in fo rm a t io n  re g a rd in g  risk  issues 
and aspec ts  o f  m it ig a t io n  m easures.

The in fo rm a t io n  th a t  is a v a ila b le  is n o t a lw a ys  p repa red in th e  te rm s  
th a t  d e c is io n  m akers requ ire .

There is a fre q u e n t lack  o f  fu n d s  necessary fo r  th e  p ro d u c tio n , u p -d a tin g  
and d is t r ib u t io n  o f  in fo rm a tio n , e s p e c ia lly  in th e  case o f  resources 
fo r  m o n ito r in g  ne tw o rks .

The in fo rm a tio n  genera ted  by d iffe r in g  groups o f  specia lis ts  is fre q u e n tly  
in c o m p a tib le , lead in g  to  c o n fu s io n  am on g  d e c is ion  m akers.

There have been po s itive  experiences w ith  in te g ra t in g  risk  in fo rm a tio n  
in n a tio n a l o r re g io n a l cen tres , b u t  p o s itive  in fo rm a t io n  f lo w s  have 
also been ach ieved  in th e  absence o f  such  centres .

•  The va rious  phases o f  risk m anagem en t, w h e th e r re la ted to  p revention  
o r  response, sh ou ld  be based on id e n tify in g  and a n a lys ing  risk.

•  I t  is use fu l to  se t up w o rk in g  g roup s  b e tw e e n  th o s e  g e n e ra tin g  and 
th o s e  us ing  in fo rm a t io n  w ith  w h ic h  to  d e fin e  p ro d u c t scope and 
c o n te n t  and fo r  o r ie n ta t io n  on th e  bes t w a y  to  e m p lo y  th e m . 
V u ln e ra b il i ty  s tu d ie s  o f  c r it ic a l in fra s tru c tu re  are fu n d a m e n ta lly  
needed as th e  basis fo r  im p le m e n tin g  r is k -re d u c t io n  based re h a ­
b i l ita t io n  p rog ram m es.

•  S pe c ific  sources o f  f in a n c in g  m u s t be es tab lished  fo r  th e  p ro d u c tio n  
and d is t r ib u t io n  o f  in fo rm a t io n  needed fo r  r isk  m a n a g e m e n t, as 
w e ll as ru les and m e ch an ism s fo r  p a r t ia lly  re cove ring  such costs.

•  P roper te rm s  o f  re fe ren ce  m u s t be d e fin e d  c o n d u c tin g  n a tio n a l, 
re g io n a l and loca l r isk  s tu d ie s  fo r  v a lid a tin g  s tu d y  re su lts  b e fo re  
th e y  are e m p loyed  in m a n a g e m e n t a c tiv it ie s .

•  C o o rd in a tio n  ag re e m e n ts  b e tw e e n  in fo rm a tio n  g e n e ra to rs  m u s t be 
es ta b lish e d  as a w a y  to  avo id  in fo rm a t io n a l d isp e rs io n , d u p lic a tio n  
and in c o m p a tib il ity .

•  The e ffo rts Colombia and Mexico have made to  achieve a system o f in form ation generation and risk m onitoring 
should stand as an example fo r the o ther countries o f the region.

c) Regarding the  in s titu tio n a l s truc tu re  o f  disaster risk m anagem ent systems

DIAGNOSIS RECO M M ENDATION

M o s t c o u n tr ie s  o f  th e  re g ion  have deve loped  a p rope r b o d y  o f  law s 
to  ba ck  th e ir  in s t i tu t io n a l s t ru c tu re  fo r  h a n d lin g  d isa s te rs , b u t  th e  
s ta n d a rd s  re la te d  to  r isk  re d u c tio n , e s p e c ia lly  th e  la w s  and p lans on 
land m a n a g e m e n t and b u ild in g  s tan da rds , have n o t a lw a ys  been fu l ly  
de ve loped o r up da ted .
O f even g re a te r co nce rn  is th e  fre q u e n c y  w ith  w h ic h  such codes and 
s ta n d a rd s  are igno red .

H y d ro -m e te o ro lo g ic a l d isa s te r r isk  is on th e  rise in th e  po o re s t c o m ­
m u n it ie s  because o f  fa c to rs  such as hu m a n  s e tt le m e n ts  be ing  loca te d  
in h ig h - r is k  areas, th e  e x te n t o f  e n v iro n m e n ta l d e s tru c tio n  and a lack 
o f  ad eq u a te  in f ra s tru c tu re

S tru c tu re s  t h a t  are  c r it ic a l  to  e m e rg e n c y  response  such  as roads 
and o th e r  m eans o f  c o m m u n ic a t io n  and h o s p ita ls  are n o t a lw a ys  
in c o n d it io n s  th a t  w o u ld  he lp  assure th a t  th e y  w o u ld  be in w o rk in g  
o rd e r fo l lo w in g  a d isaster.

•  I t  is im p o r ta n t  to  e s ta b lish  p ro p e r p roce du res  to  assure s ta n d a rd s  
d e a lin g  w ith  land m a n a g e m e n t and b u ild in g  s a fe ty  are c o rre c t ly  
a p p lie d  and en fo rce d .
I t  is e s s e n tia l to  e s ta b lis h  p e rm a n e n t v u ln e r a b i l i t y - r e d u c t io n  
ca m p a ig n s  fo r  b o th  fo rm a l b u ild in g s  s e lf - b u i l t  c o n s tru c tio n s . One 
key in g re d ie n t  is m a k in g  a v a ila b le  in fo rm a t io n  on  a p p ro p r ia te  
te c h n o lo g ie s  w r i t te n  fo r  p o o rly  sk ille d  people.

•  P rog ram m es are needed fo r  th e  b u ild in g , im p ro v e m e n t and m a ­
in te n a n c e  o f  p ro te c t io n  w o rks  a g a in s t f lo o d in g  and land s lide s  in 
c o m m u n it ie s .

•  A t te n t io n  m u s t be pa id  to  m in o r -d is a s te r  risks, w h ic h  re q u ire  
d e ta ile d  s tu d ie s  o f  loca l hazard and v u ln e ra b il i ty  co n d it io n s .

It  is im p o r ta n t  to  la u n ch  m a in te n a n ce  and re h a b il i ta t io n  p rog ram m es  
fo r  v ita l sys te m s  w i th  th e  p ro p e r te c h n ic a l and f in a n c ia l s u p p o rt. 
O f p a r t ic u la r  im p o r ta n c e  is th e  e x e c u tio n  o f  h o sp ita l re h a b il ita t io n  
p ro g ra m m e s fo r  g u a ra n te e in g  th a t  such fa c i l it ie s  are up and ru n n in g  
d u rin g  d isasters .
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d) Regarding finan c ia l disaster risk m anagement 
C a lam ity  funds

DIAGNOSIS RECO M M ENDATION

C a la m ity  fu n d s  have proven  to  be v e ry  u n s ta b le  and th e ir  resources 
are d is p ro p o r t io n a te  to  th e  h is to r ic a l needs assoc ia ted  w ith  d isa s te r 
im p a c t.

The m one y  f ro m  such fu n d s  is n o t a lw a ys  re a d ily  ava ila b le .

A  s ig n if ic a n t p o rt io n  o f  th e  d isaste r fu n d s  are app lied  to w a rd  re b u ild in g  
p u b lic  s e c to r in f ra s tru c tu re ,  w h ic h  le g a lly  o r  fo r  p ra c t ic a l reasons 
sh o u ld  be covered by  insu ran ce .

O fte n  th e  c e n tra l fu n d  is n o t o rg a n iz e d  on th e  s ta te , p ro v in c ia l o r 
m u n ic ip a l leve l and access to  th e  fe d e ra l fu n d  is fre q u e n t ly  re s tr ic te d  
to  th o se  w h o  can assure m a tc h in g  fund s .

•  A ssure  s te a d y  resou rce  f lo w s  and d e fin e  th e  e x te n t o f  th e  fu n d s  
based on expe rie nce  and th e  se c to rs  to  w h ic h  th e  fu n d  is expec ted  
to  p r io r it is e  s u p p o r t.

•  A  ba la nce  sh o u ld  be m a in ta in e d  b e tw e e n  th e  speed w ith  w h ic h  
such  fu n d s  are to  be m ade a v a ila b le  and th e  necessary r ig o r  w ith  
w h ic h  th e y  m u s t be ap p lie d .

•  A ss ig n  fe w e r resou rces f ro m  d isa s te r fu n d s  to  th e  re b u ild in g  o f  
p u b lic  w o rks  and p r io r it iz e  th e ir  use in a tte n d in g  to  dam a ge  in th e  
leas t p ro te c te d  se gm en ts  such  as non fa rm , in fo rm a l se c to rs .

•  A ssure  th a t  c e n tra l d isa s te r fu n d s  are re p lic a te d  a t a m u n ic ip a l o r 
p ro v in c ia l leve l. E s tab lish  m a tc h in g - fu n d  re q u ire m e n ts  t h a t  are 
re a lis t ic a lly  w ith in  th e  re a lm  o f  p o s s ib il ity  o f  such loca l e n tit ie s .

Ex-post financ ing
Relative im portance o f  p revention  actions

DIAGNOSIS RECO M M ENDATION

V ery  l i t t le  fu n d in g  is ea rm arked  ex a n te  fo r  d isa s te r p re v e n tio n  and 
m it ig a t io n  p ro g ra m m e s . W h e n  re so u rce s  are  b u d g e te d  fo r  such  
pu rposes, th e y  a c c o u n t fo r  a sm a ll f ra c t io n  o f  th e  fu n d s  assigned fo r  
d e a lin g  w ith  em ergen c ies .

•  Expand th e  fu n d s  a v a ila b le  fo r  p re ve n tio n  and m it ig a t io n  a c tiv it ie s .

•  P rov ide  a d d it io n a l s u p p o r t  fo r  in fra s tru c tu re  m a in te n a n c e  p ro g ra ­
m m es, es p e c ia lly  fo r  c r it ic a l in s ta lla t io n s  such  as h o s p ita ls  as th e ir  
w eaknesses have m ade e x ce e d in g ly  m ore  expens ive  o r co m p lica te d  
to  assure such in fra s tru c tu re .

•  E ncourage  progress on v u ln e ra b il i t y  s tud ie s , p a r t ic u la r ly  on s t ra ­
te g ic  in s ta lla t io n s  fo r  w h ic h  th e re  are c o n v in c in g  reasons to  a l lo t  
a d e q u a te  resources fo r  p re v e n tio n  and m it ig a t io n  w o rk .

•  P rom ote  th e  f in a n c in g  o f  c o s t-b e n e f it  s tud ie s  fo r  m it ig a t io n  pro jec ts  
on bas ic  in s ta lla t io n s .
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Catastroph ic insurance

H isto rica l series on disaster soc io -econom ic im pact

Disaster o f  extrem e p roportions

RECO M M ENDATION

P ro m o te  th e  d e v e lo p m e n t o f  in su ra n ce  fo r  h y d ro -m e te o ro lo g ic a l 
phenom e na .
G iven  th e  d i f f ic u lt ie s  loca l g o v e rn m e n ts  have in ra is in g  e n ough  
fu n d s  fo r  c a ta s tro p h ic  in su ra n ce , th e  c e n tra l g o v e rn m e n t co u ld  
assum e a p e rce n tage  o f  th e  p re m iu m s in o rd e r to  m ake i t  poss ib le  
to  a c q u ire  such po lic ies .
S e tt in g  aside a pe rce n tage  o f  c a la m ity  fu n d s  fo r  such po lic ies  w o u ld  
be a v e ry  good in v e s tm e n t.

W o rk  to  assure th a t  p u b lic  in f ra s tru c tu re  m u s t be insu red  so as to  
reduce  th e  f in a n c ia l im p a c t o f  d isasters .

S u p p o rt fu n d in g  fo r  u p -d a tin g  in v e n to rie s  o f  p u b lic  s e c to r p ro p e rty  
and in fra s tru c tu re  th a t  th e y  can be re lia b ly  insu red .

The p u b lic  se c to r sh o u ld  t r y  to  ach ieve  e conom ies  o f  sca le  in as­
s u rin g  its  real es ta te . P rem iu m s can p rove excess ive ly  h ig h  w h e n  
each g o v e rn m e n t ag ency  se p a ra te ly  take s  o u t  in su ran ce  on th e ir  
in fra s tru c tu re .
Is land  n a tio n s  o r c o u n tr ie s  w ith  a l im ite d  degree o f  f in a n c ia l de ­
v e lo p m e n t sh o u ld  s tu d y  th e  p o s s ib il ity  o f  jo in in g  fo rc e s  w ith  o th e r 
g o v e rn m e n ts  in  th e  re g ion  w ith  th e  idea o f  ta k in g  o u t in su ran ce  on 
a re g io n a l leve l, th e re b y  d iv e rs ify in g  r isk  and lo w e r in g  th e  w e ig h t  
o f  th e  g lo b a l re in su ra n ce  m a rk e t on th e  reg ion .

RECO M M ENDATION

P ro m o te  th e  c re a tio n  o f  e v a lu a tio n  bod ies  w ith in  th e  r is k -m a n a - 
g e m e n t in s t i tu t io n a l s tru c tu re .
S o lid  da ta  banks on th e  s o c io -e c o n o m ic  im p a c t o f  d isa s te rs  b roken 
d o w n  by  typ e  o f  d isa s te r and w ith o u t  re g io n a l ove rla p  are in d is ­
pensab le  fo r  th e  des ign  o f  p ro p e r f in a n c ia l po licy .

DIAGNOSIS

N one o f  th e  c o u n tr ie s  s tu d ie d  had th e  f in a n c ia l c a p a c ity  to  cope w ith  
even ts o f  e x tre m e  p ro p o rt io n s

RECO M M ENDATION

S tu d y  th e  p o s s ib il ity  o f  e s ta b lish in g  a resource pool fo r  ca ta s tro p h ic  
in su ra n ce  w ith  th e  re g io n a l o r s u b -re g io n a l f in a n c ia l o rg a n iz a tio n s  
o r  in s t i tu t io n s  th a t  a llo w  one o f  th e  m e m b e r c o u n tr ie s  to  cope 
w ith  an e v e n tu a l e x tre m e  d isaster.
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Financial and in ternationa l donor ins titu tions  should 
conduct projects and actions fo r improving the ava il­
a b ility  and qua lity  o f in form ation fo r risk management 
and in th is was diminish the negative impact o f disasters. 
Below we list some suggestions in th is  regard.

•  E ffective ly prove th a t determ ine th a t in the 
development o f prevention and m itiga tion pro­
jects  th a t proper a tten tion  is given to  security 
in disaster s itua tions and th a t the measures 
necessary fo r risk m itiga tion  have been taken.

•  Improve the efficacy o f coord ination mecha­
nisms between the techn ica l support teams 
th a t in ternationa l bodies o ffe r so as to  avoid 
a dup lica tion o f e ffo rts  and obtain com patible 
results th a t can support the national strategy.

•  Promote the development and d is tribu tion  o f 
methodologies and techniques fo r developing 
risk in form ation systems th a t properly take into 
account hazards and vulnerabilities. Promote 
regional or sub-regional workshops on th is issue 
in the countries th a t have made the greatest 
advances, such as Colombia and Mexico, and 
d istribute  the ir experiences.

•  Contribute to  the standardization o f terms used 
in risk management so as to  fa c ilita te  cross­
country comparisons.

•  Develop methodologies fo r evaluating progress 
in prevention actions w ith in  a country 's risk 
management policies.

•  Provide technical support to  the countries so 
th a t they may, in the most favourable terms, 
expand on catastrophic risk transference through 
insurance and reinsurance.

•  Make known damage evaluation methodologies 
(tha t o f ECLA and others) employing common 
crite ria  th a t make it possible to  compare and 
in tegrate results.

•  Finance vu lne rab ility  studies and crite ria  fo r 
the rehabilita tion o f critica l installations.

•  Promote the  use o f cos t-b ene fit studies fo r 
m itiga tion  investments and the development 
o f related methodologies.

2 . THE ROLE OF IN TER NA TIO NA L AGENCIES •  Finance m itiga tion  works in those countries 
th a t are re latively least developed.

•  Provide support, above all fo r the least developed 
countries, so th a t the results o f related studies 
are put in to practice, including support fo r the 
extended operation fo r the systems th a t have 
already been developed (m onitoring networks, 
a lert systems, and in form ationa l systems).

3. PROPOSAL FOR FURTHER PROGRAMMES
ON THIS TOPIC

The diagnosis made in th is  programme on the level o f 
risk management in form ation needs in the countries o f 
the region reveal some methodological differences tha t 
could be overcome w ith  add itional studies promoted 
by the same in ternationa l development agencies. The 
main projects in th is  regard would include:

•  Standardize risk in fo rm ation  and its com po­
nents. This would not involve imposing unified 
methodologies and products, but rather agreeing 
on common criteria  fo r producing in form ation 
needed in re la tion to  the various types and 
scales o f disaster phenomena, as well to  the 
socio-econom ic cond itions in affected zones.

•  Improve risk indicator and management metho­
dologies. This demands simplifying the processes 
fo r obta in ing the various indexes while  at the 
same tim e achieving more reliable results. The 
main objective in applying the m ethodology 
should be to  measure index variations over time 
and encourage index progress w h ile  correcting 
management deficiencies.

•  Standardize risk in fo rm ation  and its com po­
nents.

•  Improve the m ethodology fo r extreme event 
scenarios. Scenarios cons titu te  a useful tool 
fo r detecting disaster-m anagem ent needs and 
deficiencies. The main challenges o f the current 
methodology prim arily involve the volume and 
com plex ity  o f the required in fo rm ation . It is 
useful to  th in k  o f s im p lified  procedures fo r 
local scenarios th a t base contingency plans on 
more detailed contingency plans and methods
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fo r events w ith  a broad area o f influence w ith  
which to  evaluate national or regional strategies 
fo r the financia l management and operational 
handling o f disasters.
Produce and make w idely known vu lne rab ility  
reduction techniques fo r low-resource com ­
munities. The development o f appropriate te -

chnologies should be associated w ith  broader 
programmes th a t tend to  promote the socio­
economic development o f communities.

•  Conduct cost-benefit studies th a t help to  decide 
which part o f catastrophic in frastructure  risk 
should be transferred to  the insurance market 
and which should be assumed by the government.
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APPENDIX I
GLOSSARY

Emergency re lie f/response. The provision, a tten tion  
to  or management o f an emergency situation includes 
plans, structures and systems fo r coordinating the ac­
tions o f the government w ith  those o f non governmental 
organizations, groups o f volunteers, civil organizations 
and in ternationa l aid fo r responding to  emergencies in 
the broadest sense.

Disaster. An event th a t is genera lly sudden and 
unexpected th a t causes damage, losses and a temporary 
paralysing o f ac tiv ities  in a specific area, and which 
affects a sign ificant portion o f the population. Depend­
ing on the specific phenomenon th a t cased the event, 
disasters can be classified in to tw o groups: those caused 
by natural phenomena and those th a t are a result o f 
human activ ity. The main prim ary effects o f a disaster 
include the loss o f life and injuries, the loss o f goods, 
damage and the interruption o f basic services, damage to 
infrastructure, the social and physical disorganization o f 
a com m unity and organic and behavioural disturbances 
in peoples' lives. The social d isorganization th a t ensues 
fo r an extended period o f tim e fo llow ing  an event is 
m anifest in a deterioration o f living conditions, and a 
lack o f em ploym ent or under-em ploym ent opportun i­
ties. In short, it is expressed by a deterioration o f the 
general qua lity  o f life.

C ritica l scenario. A hypothetical s ituation in which 
an event o f great in tensity  or vast area o f influence un­
favourably affects a specific region or human settlement. 
Critical scenarios are identified based on the d is tribu ­
tion  o f exposed goods, vu lnerab ilities and hazards in 
the region under analysis. Given th a t some factors tha t 
determ ine the scenario vary by the seasons or hours, 
it is necessary to  antic ipate  the m oment a t which the 
most adverse conditions w ill coalesce.

Risk m anagement. According to  the most w idely 
accepted de fin ition  th is  consists o f "the  system atic 
process o f using adm in istra tive decisions, organization, 
operational skills and capacities to  im plem ent policies, 
strategies and coping capacities o f the  society and 
com m unities to  lessen the impacts o f natural hazards 
and related environm ental and technological disasters" 
(United Nations' International Strategy fo r Disaster Re­
duction).45 Risk management includes actions and policies 
implemented in by countries in order to  avoid or reduce 
the loss o f life, goods, in frastructure and environmental 
hab ita t to  disasters. A strategy fo r lowering risk should, 
therefore, be focused on managing each and every com­
ponent tha t determines risk. Its tools are the analysis, op­
erational management and financial management o f risk.

4 5  L iv in g  w ith  Risk, a  g lo b a l re v ie w  o f  d is a s te r re d u c tio n  in it ia t iv e s ,  In te r ­
A g e n cy  S e c re ta r ia t o f  th e  In te rn a t io n a l S tra te g y  fo r  D isas te r R eduction  
(U N /ISD R ), G eneva, J u ly  2002 .
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Financial m anagem ent o f  risk. All o f a country's 
policies fo r assigning financia l resources fo r reducing 
risks and im pact prior to  when a disaster occurs, the 
resources needed dealing w ith  emergency response, 
rehabilita tion and reconstruction once the event oc­
curs, and the application o f mechanisms th a t tend to 
reduce the financia l effects on a country through risk 
transference

Disaster risk management. The operational handling 
o f risk management strategies. This category extends 
from  a va rie ty  o f ac tiv ities  th a t must be conducted 
during the pre-d isaster phase or prevention activ ities 
as well as those related to  the post-d isaste r or a tte n ­
tion  and reconstruction phases. For each o f these it is 
necessary to  have available the in form ation needed by 
decision makers, fo r the general public th a t m ight be 
affected, and the in form ation media.

M itig a tio n . Structural and non structural measures 
undertaken to  lim it  the  adverse im pac t o f natura l 
hazards, environm ental degradation and technological 
hazards such as:46

Prevention and m itig a tio n  works. Hydraulic works 
fo r the prevention o f flooding and drought, canals fo r 
d iverting w ater flows, storm  drains and o ther fluv ia l 
defences, contention walls and sim ilar constructions), 
as well as vu lne rab ility  studies o f strategic installa tions 
and v ita l lines or plans to  im plem ent them

Non s tru c tu ra l m itig a tio n  measures. N on-eng i- 
neered measures th a t reduce vu lne rab ility  to  hazards: 
land-use planning and management regulations; building 
codes and the ir enforcement; zoning according to  degree 
o f hazards; reforestation o f costal areas and h ill/m oun­
tainsides; governm ent educational and tra in ing efforts, 
and public involvem ent in m itiga tion  works

Hazard. The degree to  w h ich a place or human 
settlem ent is threatened by natural phenomena or other 
types o f events over a specific period o f tim e. Hazards 
can be classified by th e ir orig in : natural, techno log i­
cal and social. The com plexity  and in terre la tion o f the 
phenomena th a t may pose such threats lead to  nuances 
in deciding the manner hazards should be designated 
and classified

46  L iv in g  w ith  Risk, ISDR.

Risk perception. Peoples' perceptions o f the risk 
they run. The objective o f a risk perception study is to 
delineate the sectors o f society based on th e ir degree 
o f risk perception and eventua lly  to  compensate fo r 
any weaknesses in perception w ith  useful in form ation 
regarding past events in the living memory o f community 
members. The m ethodology fo r these studies may be 
based on polling techniques and surveys

Emergency planning. All o f the measures needed for 
the e ffic ien t handling o f a crisis produced by a natural 
phenomenon. The principal aspects consist o f con tin ­
gency plans fo r scenarios; preparation and resources 
fo r a ttend ing  to  emergencies; evacuation plans and 
shelters, the role o f the armed forces and non govern­
mental organizations; budgeting fo r emergencies. Other 
provisions involve assuring the presence o f a lternative 
routes, redundancies in the healthcare system and the 
provision o f w a ter fo r sanita tion systems.

Preparedness. A ll those ac tiv ities  and measures 
taken in advance to  ensure effective response to  the 
im pact o f disasters, including the issuance o f tim e ly  
and effective early warnings and the tem porary evacu­
ation o f people and property from  threatened locations. 
This involves the existence o f observation, forecasting, 
pub lic -w arn ing systems and networks fo r measuring 
hydro-m eteoro logica l, geological and anthropogenic 
hazards and flu id  com m unications systems th a t reach 
the most remote com m unities

Prevention. The com bination o f activ ities designed 
to  avoid the fron ta l im pact o f hazards and means to 
m in im ize related env ironm enta l, techno log ica l and 
biological disasters. Depending on social and technical 
fe a s ib ility  and cost/benefit considerations, investing 
in preventive measures is ju s tified  in areas frequently  
affected by disasters when it is combined w ith  public 
awareness and education campaigns on disaster risk 
reduction th a t help to  reshape a ttitudes and behaviour 
so as to  promote a 'cu ltu re  o f prevention"'.47

Risk. The results arising ou t o f the in teraction o f 
hazard, vulnerability and exposure. This interaction makes 
fo r the possib ility o f harm ful consequences or expected 
losses (economic, physical, social and environm ental) 
amid certa in sectors o f society. A risk is said to  exist

4 7  L iv in g  w ith  Risk, ISDR
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when a possib ility o f such losses arises as a result o f 
all three factors coalescing.

Value or Exposure. The dimension and cost o f a 
region's goods th a t m ight be susceptible to  losses from  
a threat. Such exposure extends to  in frastructure, the 
populace, economy and production. Determ ining the 
value o f exposure becomes more complicated depending 
on the size and divers ity o f a region.

Physical vu lne rab ility . System propensity to  suffer 
damage and losses owing to  interaction w ith  potentia lly 
hazardous external and in terna l processes. This is a 
relative property depending on the characteristics o f 
each system and its susceptib ility  to  the type o f th reat 
to  which the system is exposed.

Social vu lnerab ility . Propensity o f human com muni­
ties to  suffer damage from  a specific hazard depending 
on a series o f socioeconomic, psychological and cultural 
facto rs . Social v u ln e ra b ility  to  na tu ra l phenomena 
is greatest among the poorest people in developing 
countries ow ing to  a lack o f in form ation and resources 
w ith  which to  take the appropriate measures.48 W ith in  
th is  group, children, women and the elderly are seen as 
being the most vulnerable.49

48  D uring  th e  June 2001 e a rth q u a ke  in A re q u ip a , Peru, th e  16 pe op le  w h o  
w e re  pu lled  o u t  to  sea w h e n  th e  f ir s t  w ave  receded co u ld  have saved 
th e m se lve s  i f  th e y  had been fa m il ia r  w ith  h o w  ts u n a m is  w ork .

49  M o s t o f  th o se  w h o  d ied  f ro m  th e  Kobe e a rth q u a ke  be lo nged  to  these  
groups.
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APPENDIX II
SOURCES OF INFORMATION USED IN THE ANALYSIS
OF EXTREME EVENTS FOR THE CASE STUDIES

Colombia

•  Poblaciones de las principales ciudades, Censo 
2005, DANE.

•  Mapa de Seismic threat, Normas seismics co lom ­
bianas de 1998.

•  Área construida de the cities capitales co lom bia­
nas 2003, ERN Colombia.

•  Mapa de m icrozonification seismic de Bogotá, 
UNIANDES.

•  V u lne rab ility  functions de las structures, Universi­
dad de los Andes, CEDERI, ERN Colombia.

•  Mapa Nacional de Zonas Inundables, IDEAM.
•  Datos catastrales, prediales and de cultivos.
•  Table de Costo U nitario  por M etro Cuadrado de 

Construcción.
•  Estudio "S trategy de transferencia, retención and 

m itiga tion  del seismic risk en edificaciones indis­
pensables and de a tten tion  a la comunidad del
D istrito  Capital de Bogotá", CEDERI.

•  Estudio "Estimación de economic losses para diferen­
tes scenarios de riesgo en public and private buildings 
en Bogotá and analysis economic del riesgo residual 
en el D is trito  Capital de Bogotá, ERN Colombia.

Chile

•  National Population and Housing Census, Institu to  
Nacional de Statistics.

•  Censo Agropecuario, Ins titu to  Nacional de S tatis­
tics and ODEPA.

•  Encuesta Nacional de Industria, ENIA Ins titu to  
Nacional de Estadística.

•  S tatistics Hospitalarias del M in iste rio  de Health­
care, MINSAL.

•  In form ation cartográfica d ig ita l, Comisión Nacio­
nal de Riego.

•  Type o f Housing Según M ateria l Predominante en 
Paredes, National Population and Housing Census. 
INE, 2002.

•  Producto Interno Bruto Regionalizado, 1996-2004, 
Banco Central.

•  Number o f Housings Según Daño v/s M aterialidad 
de la Housing

•  http ://siis.reconstrucciontarapaca.m ideplan.cl/

Jamaica

•  Mapa de flooding del Río Cobre, Underground 
W ater Authority .

•  Criterio and conocim iento de the consultants 
acerca de las vu lnerab ilities existentes en la
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in frastructure  (de housing, de healthcare and 
v ita l lines) and en el com portam iento de la so­
ciedad en previous events.

M exico

•  S tatistics sobre el economic im pact de los disas­
ters, Centro Regional de In form ation sobre Disas­
ters, CRID.

•  D istribución de la población por entidad federa ti­
va 2005, INEGI.

•  Mapa tectón ico de Mexico, Servicio Sismológico 
Nacional.

•  Zonas de ruptura de los grandes sismos de este 
siglo, Servicio Sismológico Nacional.

•  Curvas de ca libration de aceleraciones típicas pro­
puestas por Ordaz et al, 1999.

•  Damage statistics en edific ios de la Ciudad de 
Mexico durante el sismo del 19 de septiembre de 
1985, Noreña et al, 1989.

•  D istribución del number o f housings por tipo, Con- 
teo Nacional de Población and housing, INEGI.

•  Sistema RS-MEXVer. 2.1 desarrollado por ERN In­
genieros Consultores, S.C.

•  Zonas seismics en el D.F. and Acapulco, Asociación 
Mexicana de Ins titu tions de Seguros, AMIS.

•  Zonificación Geotécnica del D.F. Serie Impacto so­
cioeconomic de los disasters de Mexico. Characte­
ristics del Impacto socioeconomic de los principales 
disasters ocurridosen M exicoenel periodo 1980-99.

•  Camas de hospital dispuestas por ciudad. INEGI, 
Healthcare, Resources materiales para la hea lth­
care.

•  Zonas potenciales para la generación and recep­
ción de tsunamis. Serie Fascículos "Tsunamis", CE- 
NAPRED.

•  Index de Hazard por sustancias inflamables, Atlas 
Nacional de Riesgo.

•  Ubicación espacial de la red, s itios de reparación 
luego del sismo de 1985 and mapa de hundim ien­
to  medio anual, A tlas Nacional de Riesgos.

Nicaragua

•  Datos catastrales
•  Estudio Seismic vulnerability de Managua, DRM- 

ERN and coordinado por la ES-SINAPRED.
•  Mapa de M axim um  acceleration o f land, Revisión 

and Actualización del Reglamento Nacional de 
Construcción -INETER 2004.

•  Mapa de index de marginalidad social por depar­
tamentos, Presidencia de la República.
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