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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
A. OBJECTIVE AND SOPE OF THE PROGRAM

There is a generalized opinion throughout Latin America 
and the Caribbean th a t a serious obstacle to  an e ffec­
tive disaster risk management is the lack o f in form ation 
available to those in charge o f making decisions all along 
the various stages o f the management process.

In order to  rectify th is weakness, the Inter-American 
Development Bank (IDB) and the Economic Comm is­
sion fo r  Latin Am erica and the  Caribbean (ECLAC) 
jo in t ly  developed a N a tu ra l D isaster M anagem ent 
In fo rm a tio n  Program me. The p ro jec t was orien ted  
tow ard  de te rm in ing  in fo rm a tion  regarding risk and 
the m ethodologies fo r analysing data needed by risk- 
m anagem ent decision makers, those generating the 
in fo rm a tion  and the agencies th a t prom ote a qua lity  
m anagem ent process.

The project was based on case studies in five coun­
tries th a t are representative o f the various sub-regions 
o f Latin Am erica and the Caribbean th a t are exposed 
to  various th rea ts : Colombia, Chile, Jamaica, Mexico 
and N icaragua. These studies focused on eva lua t­
ing the risk m anagement s itua tion  o f each o f these 
countries and on the in fo rm ation  th a t is available fo r 
such purposes.

In order to  establish a common basis from  which to 
conduct the case studies we prepared a Basic Method­

ological Document and five Specific Methodologies for 
obtain ing the necessary in form ation and evaluation o f 
management strategies.1

B. STUDY CONCLUSIONS

G eneration and use o f  in fo rm a tio n
The past 15 years witnessed improvements in the avail­
able in form ation on natural threats, the m onitoring o f 
hazardous phenomena -espec ia lly  o f a hydro-m eteo­
rological n a tu re -  and the public a lert systems in the 
countries studied.

However, the in form ation is not always available, 
or is overlooked when fo rm u la ting  policy, designing 
instrum ents fo r confronting vu lne rab ility  -espec ia lly  
involving critica l in fra s tru c tu re -, or dealing w ith  risk 
reduction. There is a general lack o f in form ation on the 
possible im pact o f the m itiga tion  and risk-reduction 
measures th a t could be implemented.

Urban zoning laws and land-use regulations exist, 
but there are no mechanisms fo r m onitoring the extent 
o f compliance w ith  such norms.

The progress achieved on the level o f th re a t and 
risk in form ation must be extended from  the macro scale 
(national, regional) to  a local one where the conditions
1 The m e th o d o lo g ie s  and re p o rts  o f  th e  case s tu d ie s  can be fo u n d  a t 

th e  p ro je c t w e b s ite , 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 .
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th a t most greatly influence risk are to  be found. While 
the public receives in form ation on natural th reats and 
how to  respond in an emergency, lit t le  has been done 
to  date to  provide the public about how to  lower v u l­
nerab ility  in th e ir own environment.

In s titu tio n a l s truc tu re  and 
operationa l risk m anagement
The number o f disaster v ic tim s has tended to  fa ll in a 
sign o f increasing effic iency in emergency preparation 
and response even as losses have grown in magnitude 
and cost in an indication th a t the vu lnerab ility  o f goods 
has not been lowered and th a t su ffic ien t risk transfer­
ence measures have yet to  be adopted..

The analysis a llow s us to  conclude th a t the e f­
fic iency o f the management system depends more on 
the extent o f the country's politica l development and 
the general e ffic iency o f the governm ent apparatus 
than d irectly  on the form al structure o f the risk man­
agement system. Ins titu tiona l weakness is related to 
a lack o f c la rity  about how shared responsibilities are 
to  be delineated between the various levels and agen­
cies o f government, a lack o f personnel tra in in g  at 
those  agenc ies  and in s t i tu t io n s ,  and p a u c ity  o f 
c o o rd in a tio n  in te r-se c to ria l and between the local 
and national levels o f government.

While disaster management responsibility is increas­
ingly being transferred to  local governments, the efficacy 
o f such management varies and in some instances is 
quite lim ited. Local governments and agencies generally 
lack the economic, technical and s tructura l resources 
needed fo r an effective risk management.

On the level o f financ ia l m anagement, govern­
ment ca lam ity funds, when they exist, lack suffic ien t 
resources fo r coping w ith  the magnitude o f the disasters 
to  which they are destined to  respond, and they suffer 
from  unstable funding. In many instances fund ing is

largely lim ited to  emergency response or the recon­
struction o f public sector goods. Few countries assign 
funding to  prevention and m itiga tion  activities, w ith  
the exceptions o f Mexico and Colombia constitu ting  a 
valuable experience th a t needs to  be shared throughout 
the region.

RECOMMENDATIONS FOR DECISION MAKERS

G enerating and using in fo rm a tio n
It is necessary to  generalise, cross-reference and un i­
form  risk studies across sectors and governm ent levels. 
Both prevention and response measures must be based 
on a correct risk iden tifica tion  and analysis. There is a 
considerable lack o f knowledge about how to  design 
such studies. In order to  sustain progress in these areas 
it is useful to  define model term s o f reference fo r local, 
regional and national studies, as well as indicators for 
va lida ting study results.

C onsu lta tion  and pa rtic ip a tio n  processes 
We recommend establishing consu lta tion mecha­
nisms between in fo rm ation  generators and users in 
order to  define the basic in fo rm ation  needs and the 
manner in which it  is to  be used. These mechanisms 
could be concretized through agreements on the in ­
te r-co n n e c tiv ity  o f the in fo rm ation  in various envi­
ronments, and by avoiding in fo rm ationa l dup lication 
and incom patib ility .

V u ln e ra b ility  o f  c r itica l in fra s tru c tu re
The considerable disaster vu lne rab ility  o f public goods 
is to  a large extent the result o f weaknesses in in fra ­
structure maintenance and rehabilitation. It is necessary 
to  conduct disaster vu lne rab ility  studies and im plant 
rehabilita tion programs w ith  which to  reduce risk to  
critica l in frastructure, especially hospitals.

In fo rm a tio n  on d isaste r risk m anagem ent. Case s tudy  o f  f ive  cou n trie s8



In s titu tio n a l s truc tu re  and risk m anagement
The national experiences studied show the importance 
o f the risk-m anagem ent system w ield ing ins titu tiona l 
m ight and weighing heavily in national policymaking. 
Only in th is  way w ill risk management acquire the a t tr i­
butes necessary to  coordinate the actions o f the sectors 
involved and establish the mechanisms fo r the correct 
application o f and compliance w ith  relevant norms. It is 
also necessary to  face up to  the existing chronic de fic it 
of, and excessive turnover among personnel trained and 
experienced in m atters o f risk management.

PROPOSAL OF ADDITIONAL STUDIES ON THIS TOPIC

•  Standardization o f in form ation on risk and its 
components.

•  Improved methodology fo r risk and risk-m an- 
agement indicators.

•  Improved m ethodology fo r extrem e-event sce­
narios.

•  G enera tion  and d is tr ib u tio n  o f techn iques 
fo r  reducing  v u ln e ra b ility  in low -resource 
communities.

•  C ost-benefit studies th a t help to  decide what 
proportion o f catastrophic risk to  infrastructure 
should be transferred to  the insurance market 
and w ha t part should be assumed by the gov­
ernment.

S um m ary  re p o rt 9
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I DISASTER IMPACT ON REGIONAL DEVELOPMENT AND THE 
.  SCOPE OF THE ECLAC-IDB DISASTER MANAGEMENT PROJECT

Natural disasters in Latin America and the Caribbean 
in flic t human and economic losses on an enormous 
scale. Estimates made by the Economic Commission 
fo r Latin America and the Caribbean (ECLAC) indicate 
th a t in the past three decades more than 150 m illion 
inhabitants 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 v ictim s. The am ount o f 
accumulated damage from  ju s t the largest disasters is 
calculated at more than 50 b illion 1998 dollars.

The extent to which the poor disproportionately suffer 
devastation is evident in the direction o f causality: because 
one is poor, one is vulnerable. Statistics 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.2

The high number o f v ic tim s and growing extent o f 
economic losses from  natural disasters in the region 
have led in ternational development agencies, and most 
o f the ins titu tions  and specialists focused on disaster 
prevention to  encourage countries to  sh ift th e ir focus 
from  one centred on emergency response to  one em­
phasizing prevention fo r reducing the consequences o f 
hazardous phenomena. A basic prerequisite fo r succeed­
ing w ith  such an approach is to  have widespread access
2 In te rn a t io n a l Federa tion  o f  Red Cross and Red C rescent Soc ie ties W orld

D isas te r R eports, severa l years.

to  reliable in fo rm ation  on the risks to  which human 
settlem ents are exposed, a country 's  socioeconomic 
in frastructure, and the measures capable o f reducing 
the leading sources o f vulnerability.

We have discovered th a t a dire obstacle to  correct 
disaster risk management 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 In te r-Am erican Development Bank 
(IDB) and the Economic Commission fo r Latin America 
and the Caribbean (ECLAC) have jo ined forces to  con­
duct a project regarding a In fo rm a tion  and Indicators 
Program me fo r  Disaster Risk M anagem ent. Project 
Component 1, called the Disaster M anagem ent In fo r­
m ation Programme, was geared toward determ ining 
in form ation regarding risk and the methodologies for 
analysing such data needed by risk-m anagem ent deci­
sion makers at all levels o f the management process. 
Component 2, the Disaster Risk Management Indicators 
Programme was aimed at defin ing a series o f indica­
tors fo r gauging the principal facto rs th a t determine 
a country's disaster risk. The results o f th is  component 
have been published in a general report and a series o f 
accompanying documents.3

3 h ttp : // id e a .u n a lm z l.e d u .c o .
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The firs t com ponent o f th is  report is prim arily based 
on case s tud ies  we conducted in Colom bia, Chile, 
Jamaica, Mexico and Nicaragua. These five countries, 
which vary in the scale o f th e ir economies and extent 
o f development, as well as in the degree to  which they 
are subject to  various types o f th rea ts4, were chosen in 
order to  draw from  a broad spectrum among the va ri­
ous sub-regions o f Latin America and the Caribbean 
o f disaster-re lated risks and the  po lic ies needed to 
manage them . The studies centred on eva lua ting  a 
coun try 's  risk-m anagem ent s itua tion  as well as the 
in form ation available fo r such purposes on three fu n ­
damental levels: risk analysis, risk m anagem ent and 
finan c ia l disaster risk management.

In order to  establish a common basis from  which to 
conduct the case studies we prepared a Basic M e th ­
odo log ica l D ocum 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 ethodolog ies 
fo r obtain ing the necessary in form ation and evaluation 
o f management strategies. The case studies employed 
methodologies fo r evaluating the performance o f the 
system o f risk m anagem ent in the face o f extrem e 
event scenarios, and fo r measuring the evolution o f 
tha t performance using risk and performance indicators 
developed in Component 2 o f the programme.

In order to  define the scope o f the case studies, and 
la ter th e ir results, we conducted N a tiona l W orkshops 
in each o f the five countries w ith  the partic ipation o f 
local decision makers and specialists. Lastly, a Regional 
W orkshop was held to  review and tre a t the project

conclusions w ith  national counterparts and members of 
the Scientific Advisory Committee. The reports on these 
activ ities are available at the project's website5:

This report contains the basic elements proposed 
fo r the Final Programme Report which is also avail­
able on line. The principal issues it covers include the 
fo llow ing :

a) The bases fo r defining the inform ation necessary 
fo r an e ffic ie n t disaster risk management and 
fo r evaluating its proper usage in each country's 
strategy.

b) A comparison o f the current s ituation o f the 
five  coun tries  studied regard ing: the  ava il­
ab ility  and usage o f the in form ation regarding 
risk; the  structures o f disaster m anagement 
systems and the ir performance in both the ex 
ante and ex post phases o f recent disasters; the 
structure o f the ir systems fo r financia l disaster 
risk management prim arily w ith  an eye toward 
determining who assumes disaster costs and the 
consequences fo r the country's development.

c) The conclusions derived from  th is  study and 
the recom m endations fo r im proving the risk 
management o f the countries in the region.

This document is aimed at those who generate and 
use risk management in form ation in the countries o f 
the region, as well as the bodies or agencies th a t work 
to  improve the qua lity  o f th a t management.

In p rev iou s  d o cu m e n ts  and in m o s t o f  th e  N a t io n a l Case S tud ies  th e
te rm  "h a z a rd "  is used as th is  is th e  w o rd  m o s t c o m m o n ly  used in
s c ie n t if ic  c irc les . 5 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 .
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M BASES FOR ANALYSING DISASTER
i  r is k  in f o r m a t io n

1. INFORMATION FOR RISK EVALUATION 
AND REDUCTION

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  risk eva lua tion6
The principal objective o f a study o f hazard or th re a t 
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 measur­
ing its in tensity  and zone o f influence (see Table 1 o f 
Appendix 2.) A detailed estim ate o f the hazard must 
deal w ith  the local e ffects  o f topographical, subsoil or 
c lim a tic  cond itions capable o f increasing or decreas­
ing the intensity, frequency or area o f influence o f the 
phenomena.

6 See D o c u m e n to  M e to d o ló g ic o  Básico a t 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/0 5 .h tm l.

The evaluation o f physical v u ln e ra b ility  can be 
conducted from  a qua lita tive  focus using indexes, or 
a quan tita tive  one employing vu lne rab ility  functions. 
Social vu ln e ra b ility  refers to  the sum o f circumstances 
th a t a ffec t population groups, lim iting  the ir ab ility  to 
cope fo r themselves. Table 2 o f the Appendix 2 offers 
useful in form ation fo r estim ating vulnerabilities.

Risk evaluation is a process th a t consists o f de­
term in ing the nature and extension o f risk in order to 
measure its societal consequences.

The analysis o f extrem e scenarios consists o f de­
term in ing a critica l event in which extreme demands 
are placed on the system o f risk and disaster manage­
ment, estim ating a country 's economic loss and the 
system performance o f risk management when such 
a catastrophic event occurs. Table 3 o f the Appendix 
lists the in form ation th a t m ight be needed fo r making 
such an analysis.7

In Component 2 o f th is project we develop a method­
ology fo r determ ining fou r risk indexes to  be applied to 
the countries o f Latin America and the Caribbean.8 Two 
o f these were employed fo r comparative purposes in this
7 See "M e to d o lo g ía  de E va lu ac ión  de Escenario  E x tre m o " 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/ .

8 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 o rt 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. 
h ttp : // id e a .u n a lm z l.e d u .c o .
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F igure  1. RISK M A N A G E M E N T  INDEX (R M I) A N D  ITS COMPONENTS

study: the Disaster D e fic it Index (DDI), which relates 
expected losses from  possible catastrophic events to  the 
country's financia l ab ility  to  cope w ith  the s ituation, 
and the Risk M anagem ent Index (RM I), which is bu ilt 
on the sum o f fou r indicators th a t gauge fou r aspects 
o f strategy: Risk Identifica 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 while  the Dominican 
Republic and Ecuador are lowest on the scale.

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

ECLAC has developed a m ethodology fo r evaluating 
the socio-econom ic im pact o f disasters th a t is being 
applied w ith  increasing frequency in Latin America and 
the Caribbean. This methodology 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.9

The m ethodology is used to  evaluate d irec t dam -

9 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 "

age, which consists o f the harm th a t has immobilized, 
destroyed or damaged assets and inventories and which 
is usually confined to  the immediate period surrounding 
the disaster. An assessment is also made o f ind irec t 
damage th a t basically refers to  production losses (see 
Table 4 o f Appendix 2). More specifically, th is  involves 
the flow s o f goods and services th a t cease to  be pro­
duced or provided during a period beginning from  the 
m oment a disaster occurs and possibly extending in to 
the rehabilita tion and reconstruction process which, as 
we have previously indicated, conventiona lly has been 
defined as having a maximum tim e horizon o f five years 
a lthough the greatest losses occur during the firs t two.

To com plem ent the  basic m ethodo logy and fo r 
purposes o f the current study we have developed an 
abbreviated damage evaluation survey m ethodo logy10 
to  be applied to  frequent events th a t are not extreme 
in m agnitude. The survey was developed based on the 
experience o f M exico, and involves a p rio r e ffo r t  to  
id e n tify  the  a ffec ted  area and its  socio-econom ics, 
as well as contacts w ith  governm ent o ffic ia ls  in the a f­
fected area. It requires less fie ld and lab work than the
10 See "M e to d o lo g ía  a b rev ia da  de e va lu a c ió n  de daños", D an ie l B itrá n , 

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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general m ethodology so the more lim ited costs should 
make it possible to  broaden the catalogue o f evaluated 
events as well as to  produce more reliable statistics on 
disaster damage from  the countries in the region.

Another m ethodology we develop in th is  study is 
the re trospective  eva lua tion  o f  th e  socioeconom ic 
im pact o f  disasters11 th a t can be applied a fte r an event 
in order to  com plete a country's catalogues o f damage 
from  severe events. Accumulated and average-annual 
loss to ta ls  make it possible to  determ ine which are the 
most vulnerable regions, the incidence o f the various 
phenomena, and the financial needs o f the ir rehabilitation 
and reconstruction processes. To a considerable extent, 
quantifica tions refer only to  the damage or destruction 
o f assets. Ind irect effects or losses in the production o f 
goods and services are much more d iff ic u lt to  estimate 
because the records through which they are usually 
calculated generally refer exclusively to  losses o f life 
and o f physical in frastructure.

2. INFORMATION FOR DISASTER MANAGEMENT12

The operational handling o f a national risk management 
strategy should include a range o f a c t iv it ie s  th a t  are 
needed in th e  p re -d is a s te r  o r p re v e n tio n  phase 
as w e ll as in th e  p o s t-d is a s te r, or a tte n tio n  and 
reconstruction phases. For each phase a country must 
keep on hand the in form ation 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 population, 
and fo r the media.

Among pre-d isaster a c tiv itie s 13 the fo llow ing  have 
been identified as the most im portant fo r assembling the 
in form ation necessary fo r proper risk management:

Prevention. In th is  stage general risk in form ation 
is needed as is the iden tifica tion  o f the most vu lner­
able areas and the  least favourab le  scenarios th a t 
m igh t arise.

11 See "E va lu a c ió n  R e tro sp e c tiva  del Im p a c to  S o c io e co n ó m ico  de los 
D isastres y  co ns ide rac io nes  m e to d o ló g ica s  para lle va r la  a cabo," D an iel 
B itrá n , 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.

12 See "D o c u m e n to  m e to d o ló g ic o  bás ico  para los e s tu d io s  na c io n a le s  de 
caso" 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.

13 The d e fin it io n s  o f  p re -d is a s te r a c tiv it ie s  can be fo u n d  in th e  G lossary
a t th e  end o f  th is  d o cu m e n t.

Preparation. This consists o f the activ ities and mea­
surements taken ahead o f tim e to  assure an effective 
response when a disaster hits, including early alerts. It 
requires the existence o f observation, forecasting and 
public a lert systems, hazard measurement networks, 
and flu id  com m unications mechanisms th a t can reach 
the most remote communities.

Emergency p lann ing . This should be based on a 
su ffic ien t volum e o f in form ation to  a llow  fo r prior and 
tim e ly  access to : contingency plans based on event 
scenarios w ith  varying degrees o f hazard; prepara­
tions and resources set aside to  attend to  emergencies; 
evacuation plans and shelters; the existence o f funds 
budgeted fo r emergency a ttention; e ffic ient inform ation 
systems regarding the evolution o f the phenomenon and 
its consequences. It is necessary to  be ready to  launch 
in form ationa l campaigns directed at the general public, 
and especially fo r those in high risk situations.

M it ig a tio n . The design o f s tru c tu ra l m itig a tio n  
measures demands vu lne rab ility  studies o f strategic 
in s ta lla tio n s  and v ita l lines o f com m un ica tion  and 
transportation or plans fo r the ir implementation. Special 
a tten tion  must be paid to  risk m itiga tion  programmes 
invo lv ing  non-engineered cons truc tion  so th a t the 
necessary programmes are established fo r providing 
individual or artisan builders the technologies appropri­
ate to  the ir environm ent and experience.

Non s truc tu ra l m itig a tio n  measures include land 
use and m anagem ent regu la tions, b u ild in g  codes 
and re la te d  e n fo rc e m e n t m easures, and zon ing  
th a t  takes in to  a cco u n t risk-re la ted  hazards. Also 
o f im portance is the existence o f land use regulations 
and land management policies fo r the areas w ith  the 
greatest vu ln e ra b ility  as w e ll as bu ild ing standards 
th a t contem plate safety precautions in an tic ipa tion  o f 
exceptional natural phenomena such as earthquakes 
and wind.

The main in form ation needs o f post-d isaste r ac­
t io n s 14 are as fo llow s:

Emergency response. The necessary in form ation is 
described in the emergency preparation phase.
14 A  m ore  d e ta ile d  d e fin it io n  o f  p o s t-d is a s te r a c tiv it ie s  can be fo u n d  in

th e  G lossary a t  th e  end o f  th is  d o cu m e n t.
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R ehab ilita tion . Actions aimed at repairing insta lla ­
tions, in frastructure  and assets in general demand the 
existence o f quick evaluation systems th a t set priorities 
for the various rehabilitation tasks such as re-establishing 
essential public services and productive activities.

R econstruction. When a disaster occurs, the au­
tho rities  must design a reconstruction strategy w ith  
action priorities based on existing needs and available 
resources, and which properly take in to account 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.

3. INFORMATION FOR FINANCIAL
DISASTER RISK MANAGEMENT15

The sources o f inform ation fo r documenting the financial 
handling o f disasters are scattered and generally suffer 
from  a considerable lack o f oversight o f post-disaster 
activities. The hardest data to  come by is often th a t o f 
insurance claim  recovery.

Decision makers must tu rn  to  m ultip le  sources o f 
in fo rm ation  - t o  which access is o ften l im ite d -  fo r 
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  app lied  and the  re d ire c tin g  o f program m es, 
ex te rna l f in a n c in g  and the  probab le  re-channelling 
o f loans as well as the extent o f insurance coverage and 
claim  recovery once a disaster has occurred.

a) F inancing pre and post-d isaste r actions 
It is useful to  deal separately w ith  the financing o f 
prevention-re lated 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:

i) The central governm ent assumes a high degree 
o f risk either through calam ity funds or by draw­
ing down resources from  other programmes.

15 For g re a te r d e ta il re fe r to  D o c u m e n to  m e to d o ló g ic o  bás ico  para los 
e s tu d ios  na c io n a le s  de caso a t: 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/0 5 .h tm l.

ii) In te rna tiona l cooperation becomes the main 
fund ing  source both in te rm s o f loans and 
donations.

iii) The private sector largely assumes the conse­
quences.

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

i) Research and a c tiv itie s  aimed a t im proving 
risk awareness (hazard, vu lne rab ility  and risk 
maps);

ii) Prevention actions including public awareness 
and advance-alert systems;

iii) V u lne rab ility  studies, particu larly  o f strategic 
installa tions;

iv) M itiga tion  works;
v) Activities related to  emergency-response prepa­

rations and rehab ilita tion ; and
vi) Those a llo tted  fo r setting up early detection 

and warning systems.

The effectiveness o f public emergency or govern­
mental ca lam ity funds w ill depend on the scale o f those 
resources (in re lation to  the risks they are designed to 
cover), how flu id  procedures are fo r d is tribu ting  the 
funds, the sectors it covers, and the possible priority  
awarded to  the sectors o f society most vulnerable to 
disasters.

Calamity funds have largely been designed to  attend 
to  the emergency and in some instances, the reconstruc­
tion o f public infrastructure. The ECLAC methodology for 
assessing disaster im pact makes it possible to  provide 
access to  in form ation regarding the cost o f the neces­
sary investments during the rehabilita tion phase and 
fo r the reconstruction o f damaged property.

When it comes to  external financing, it is im por­
ta n t to  distinguish between non refundable resources 
-m a in ly  d o n a tio n s - and those th a 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 W orld Bank fac ilities  and 
mechanisms, the reorientation o f previously approved 
loans and the re form ula tion o f active lines o f credit to 
meet reconstruction needs, and the rejection o f new
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loan requests16. The agency in charge o f risk manage­
m ent can obtain in form ation on such issues from  the 
files o f the country's Central Bank.

b) Risk transference
Insurance and reinsurance coverage for catastrophic risks 
has achieved only a lim ited degree o f penetration in the 
region, due largely to  the high cost o f premiums and the 
m inim al extent o f ins titu tiona l and legal development 
fo r th e ir  im plem entation. It is useful to  iden tify  the 
penetration, cost and efficacy o f these policies w ith in  
the public and private sectors. This exercise makes it 
possible to  evaluate the prospects fo r th is  means o f 
catastrophic risk transference assuming a greater role 
in the region.

Seismic risk policies have become increasingly avail­
able in the region. Some countries have adopted a legal 
requirem ent th a t public in frastructure  be covered by 
insurance, a lthough it is less frequently  enforced on a 
local level. There is considerably less coverage available 
fo r hydro-meteorological risks, except where policies are 
available fo r crop damage. Such policies are in flated by 
high adm in istra tive costs th a t only large agribusiness 
firm s can cover. In developed countries such insurance 
schemes tend to  be subsidized. Flood insurance is also 
scarce in the region because assets located along riv­
ers and canals frequently  suffer flood damage, thereby 
leading to  very onerous premiums. 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 responsibilities in financing 
disaster results among the least advantaged segments 
o f the population.

There are a number o f in form ation sources fo r docu­
menting such issues. Information on public disbursements 
o reallocations can be found in public accounts while 
data on external cooperation is generally to  be found 
in the records o f the main in s titu tio n  charged w ith  
handling risk. Data on insurance payments is the hardest 
to  come by. O fficia l agencies th a t determ ine the norms 
under which insurance firm s operate in the country are 
the ones th a t tend to  manage such in form ation.

16 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 r ld  B a n k  o f fe r  
c o u n tr ie s  sp ec 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 ve lo p m e n t banks (fo r exam p le , th e  BCIE, CDB and CAF).

4. GENERATING INFORMATION
FOR RISK MANAGEMENT

Providing decision makers w ith  access to  the necessary 
q u a n tity  and q u a lity  o f in fo rm a tion  needed fo r the 
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 
academic research centres or by specialized state in s ti­
tu tions. The least developed countries lack the means 
to  generate all o f the necessary in form ation, and often 
try  to  rely on in form ation produced in o ther countries 
or in studies financed and executed by in ternational 
bodies or donors. In all such instances it is best tha t 
one or more local groups assemble the in fo rm 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 turn  to  regional ins titu tions  th a t coordinate the 
studies fo r generating the necessary the in form ation 
and channel in ternationa l technica l support. CEPRE- 
DENAC and CDERA are successful examples o f such 
regional centres.

W hichever 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.

When eva lua ting  a coun try 's  risk m anagem ent 
strategy it is im portan t to  determ ine who assumes the 
cost o f generating and d is tr ib u ting  the in fo rm ation  
needed fo r risk management.
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COMPARISON OF RISK MANAGEMENT  
IN THE COuNTRIES STuDIED17

This chapter provides a comparative analysis o f the state 
o f risk-m anagem ent related in form ation, as well as the 
principal aspects o f the structure 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 characteris­
tics appears in tables in Appendix 2, and the body tex 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.

1. SOCIO-ECONOMIC CHARACTERISTICS
AND DISASTER IMPACT

The five countries chosen fo r th is study display consider­
ably varied degrees o f economic and human development 
(see Table 5 o f Appendix 2). Their 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 
and d iffe ring  degrees o f risk management penetration.

The urbanization process has been most accelerated 
in Chile, where c ity  dwellers now account fo r 86.6%  o f

17 The d o c u m e n ta t io n  f ro m  th e  case s tu d ie s  can 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.

the population, well above the 77.6%  regional average. 
Somewhat more than three fou rths  o f the populations 
o f Colombia and Mexico are urban, w hile  Jamaica has 
the lowest degree o f urbanization among the countries 
studied (52.2%), fo llowed very closely by Nicaragua.

Mexico ranks firs t in term s o f per capita income 
w ith  a 2004 annual average o f 6,522 dollars, fo llowed 
by Chile (5,903 dollars). Both o f these countries are 
well above the regional average (3,756 dollars), while 
Nicaragua ranks last at 836.50 dollars. Colombia and 
Jamaica also rank below average w ith  the la tter country 
closest to  the regional median.

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.

a) Disaster im pact
On average in recent years, natural disasters in Latin 
America and the Caribbean have affected fou r m illion 
people including approxim ate ly 5,000 deaths, and 4.00 
b illion dollars in losses.18 The trend toward an expand­

18 "E v a lu a tio n  o f  th e  In te r-A m e r ic a n  D e v e lo p m e n t B ank's O p e ra tio n a l 
P o licy  on N a tu ra l and U n e xp e c te d  D isas te rs", D R M , W o rld  In s t i tu te
o f  D isas te r R isk M a n a g e m e n t, S ep te m b e r 2003 .
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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 scope o f losses has tended to  grow, 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 victims 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 lne rab ility  o f assets a t risk and 
o f risk transfer mechanisms.

Trends in the number o f disaster v ic tim s vary from  
country to  country. Colombia continues to  record high 
numbers o f disaster victim s but th a t disparity apparently 
reflects a greater propensity than in o ther countries to 
ta lly  the v ic tim s o f lesser disasters. Nicaragua registers 
a very high per capita rate o f disaster-re lated deaths 
th a t easily surpasses the regional average.

D isaster-re lated losses per in hab ita n t vary from  
a low o f an annual average 4 dollars in Colombia to 
a high o f 26 dollars in Nicaragua. For the three other 
countries in our sample, the average ranges between 
11 dollars and 12 dollars per person per year. That per 
capita gap is evident in th a t such losses account fo r 
less than one per cent o f GDP per inhab itan t in fou r o f 
the countries but grow to  3.2%  in Nicaragua.

2. INFORMATION FOR RISK EVALUATION19

The handling o f sta tis tica l in form ation regarding ca­
tastrophes is generally up to  state ins titu tions  th a t are 
also in charge o f publishing in fo rm ation  about, and 
inventories o f severe natural events, as well as hazard, 
vu lnerab ility  and risk studies. Table 6 o f Appendix 2 lists 
some o f the agencies th a t oversee such tasks.

Decision makers have access to  num erous c a ta ­
logues o f  past even ts  as w e ll as lo w -re s o lu tio n  
national maps. In fo rm ation on a local scale is much 
more lim ited. Table 7 o f Appendix 2 offers examples o f 
some hazard, vu lne rab ility  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 im proving the ava ilab ility  o f in form ation 
on disaster risk, especially w ith  regard to  hazards. Very 
encouragingly, the m icrozonification o f seismic regions 
appears to  have become common practice in major c it­
ies. It is im portan t to  carry through w ith  these e fforts 
so th a t th is  type o f progress translates in to regulations 
at the state and municipal levels such as those we have 
witnessed in Cali, Mexico C ity and Acapulco.

Vu lnerab ility  studies are generally less common and 
o f a lesser qua lity  than studies th a t focus on hazards. 
M any vu lne rab ility  studies are exclusively academic 
in nature. There are few  risk studies in the region and 
the ones th a t are conducted are lim ited by the qua lity  
o f the in form ation available and the com plexity o f the 
phenomena involved. Table 8 offers a comparison o f 
the ava ilab ility  and qua lity  o f risk in form ation in the 
countries analysed.

Figure 2 shows the RMI , 39th generated through 
Component 2 o f th is  programme20 fo r measuring the five 
countries' capacity fo r satisfying the risk in form ation 
requirements o f both decision makers and the general 
public. Such index readings are generally positive and 
reveal how they have improved over tim e. One should 
keep in mind, however, th a t the relative results between 
countries are not entire ly  congruent w ith  the qua lita ­
tive  and quantita tive  evaluations consultants made o f 
available risk in form ation in the case studies. The use 
o f subjective indicators th a t depend on the judgem ent 
o f the evaluator in obta in ing RMIs appears to  be the 
main fac to r underpinning th is  discrepancy.

19 The c o n su lta n ts  conduc ted  s tud ies  in keeping w ith  th e  te rm s  o f  re fe rence 
and basic 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 
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.

20  D isas 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-E C LAC C - 
IDEA, M an iza le s , C o lo m b ia , A p r il 20 04 . h ttp : // id e a .u n a lm z l.e d u .c o .
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a) Comparison o f  extrem e scenarios 
w ith  regard to  risk in fo rm a tio n

For each country case s tu d y21 an analysis was made 
o f extreme event scenarios. 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. Table 9 in Appendix 2 lists the principal 
sources o f in form ation reported. We should add tha t 
the knowledge and criteria  o f local consultants played 
a very im portan t role when it came tim e to  determine 
facto rs or f il l in gaps in the in fo rm 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' 
population and in frastructure  are concentrated. As a

21 C o n s u lta n ts  co n d u c te d  th e ir  an a lys is  us in g  th e  fra m e w o rk  de fin e d  
in th e  d o c u m e n t "A n á lis is  de escenarios  de e ven tos  e x tre m o s  para la 
e v a lu a c ió n  del s is tem a  de g e s tió n  de r iesgo" (2 0 0 6 ) 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.

rule, no e ffo rt was made to  determ ine the probability 
o f occurrence or the frequency o f reoccurrence and 
hypothetical scenarios.

Seismic events were deemed critica l events as they 
had produced severe disasters in all five countries. The 
seismic events proposed fo r the studies were seen as 
a ffecting the countries' capita l cities except in Chile. 
Hurricanes have led to  considerable losses in the recent 
h istory o f Jamaica, Mexico and Nicaragua so they were 
designated critical events for 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 
determine the extent o f such vulnerability. Vulnerability to 
seismic events was determined 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

0
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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 lculating the number o f people affected by other 
collateral effects o f the disaster (climate effects, lack 
o f medical a tten tion , fires, con ta inm ent actions and 
post disaster psychological trauma).

3. INFORMATION FOR DISASTER 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 deals w ith  w ha t access the potentia lly  
affected population has to  the in form ation it needs in 
order to  lim it risk as well as the manner in which the 
public perceives the m agnitude and characteristics o f 
the risks to  which it is exposed.

Each country's s ituation is summarized in Table 10 
o f Appendix 2, and we w ill now make some com para­
tive  observations.

a) Making in form ation accessible to  decision makers
In all o f the countries studied there was a strong level 
o f assimilation o f basic in form ation on hazards, but not 
w ith  regard to  vu lne rab ility  and general risk.

There is a lack o f in form ation from  the sort o f local 
risk studies th a t are needed fo r drawing up contingency 
plans and m itiga tion  programmes a lthough progress 
has been made in the m icrozonification o f risk in major 
cities, especially in Colombia and Mexico.

In Chile specialized in fo rm a tion  is managed by 
specific agencies and is not readily shared across sec­
tors e ither fo r interested parties or others. This lim ita ­
tion , however, does not appear to  have affected the 
country's capacity to  manage the disasters th a t have 
occurred to  date.

Decision makers generally lack su ffic ien t in form a­
tion  regarding vu lne rab ility  reduction and m itiga tion 
measures.

O ffic ia l norms fo r the rea liza tion  o f m itiga tion  
works, and fo r urban planning and zoning in general are 
often inadequate or ou t o f date. The most s ign ificant 
problem, however, consists o f the extrem ely low level 
o f compliance w ith  such norms except in Chile.

b) D is tr ib u ting  in fo rm a tio n  and 
the  pub lic 's risk perceptions

In all o f the countries studied campaigns have been 
conducted fo r in fo rm ing  the public about risks and 
preparation measures. These in itia tives  have achieved 
varying degrees o f penetration, but surveys show 
th a t the public remains poorly in form ed about these 
problems.

Inform ational campaigns have focused on the most 
frequent events such as earthquakes in Chile and hur­
ricanes in Jamaica. Awareness exists as to the risk posed 
by less frequent events w ith  the potentia l to  generate 
large-scale disasters such as earthquakes in Jamaica 
and floods 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 relation to  the 
most frequent events including those th a t had recently 
led to  disasters. Jamaica is a case in point.

There have been sign ificant improvements in w arn­
ing systems and evacuation plans. Thanks in part to 
improved forecasting, notable progress has been made 
in establishing warning systems fo r both volcanoes and 
hurricanes.

c) In fo rm a tion  on damage
M ost countries studied have yet to  adopt a systematic 
approach -a n d  one using a standardized m ethodol­
ogy— fo r conducting the disaster-loss evaluations needed 
im m ediate ly a fte r an event fo r planning rehabilita tion 
ac tiv ities  and la ter fo r reconstruction as well as fo r 
sta tis tica l purposes.

Mexico is the country among those studied th a t has 
gone the farthest in systematizing its process fo r evalu­
ating losses and in employing the ECLAC methodology. 
In Chile such appraisals are made separately in each
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sector and there is lit t le  in the way o f in tegrating those 
results. Colombia is the only coun try  th a t has tried to 
make an evaluation o f losses from  m inor disasters.

4. INFORMATION FOR FINANCIAL 
DISASTER RISK MANAGEMENT

The ava ilab ility  o f in form ation fo r financia l disaster risk 
m anagement varied greatly  from  coun try  to  country 
w ith in  the five -coun try  sample. In some the in form a­
tion  was d iff ic u lt to  access w h ile  in others there were 
charges to  see such materials. In all but tw o  instances, 
assessments o f the financia l cost o f disaster im pact 
were discontinuous, partial, or based on m ethodolo­
gies th a t were not entire ly comparable. It proved to  be 
even more d iff ic u lt to  docum ent the course and cost 
o f reconstruction processes fo r which there was rarely 
any fo llow -up . Despite such obstacles, it was possible 
to  extract su ffic ien t in form ation and to  obtain a d if­
ferentia ted panorama o f the way in which disaster risk 
was financed in each case.

a) Ex ante finan c ia l disaster risk m anagement 
Financing prevention, m itig a tio n  and 
preparation ac tiv ities
The governm ents o f both  Colom bia and Chile assign 
resources or conduc t fu nd ing  re-a lloca tions fo r risk 
recognition and fo r studies or prevention actions and 
m itiga tion . Over the past decade Chile budgeted fo r 
catastrophe prevention programmes only 5%  as much 
as was earmarked fo r dealing w ith  emergency s itua­
tions. In contrast, Mexico has a Fund fo r the Prevention 
o f Natural Disasters (FOPREDEN) aimed at providing 
resources fo r prevention measures. Requests fo r funds 
may be made on ly by state governm ents o f federal 
m inistries or agencies. There are no specific funds fo r 
risk reduction in Jamaica. Nicaragua has worked out 
mechanisms fo r developing prevention and m itiga tion 
projects w ith  the W orld Bank. A vu lne rab ility  reduc­
tion  pro ject is cu rren tly  being im plem ented as part 
o f a nationa l s tra tegy th a t includes establishing an 
ins titu tiona l fram ework, regulating build ing codes and 
acquiring risk reduction technologies. The project is be­
ing funded w ith  a 13,500,000 dollars (th irteen m illion, 
five hundred thousand dollar) loan and is coordinated

by the Executive Secretariat o f the National System 
fo r  D isaster Prevention, M it ig a tio n  and Assistance 
(SINAPRED). The country also has a Social Investment 
Fund fo r Emergencies (FISE) fo r risk m itiga tion  projects 
at a local level.

C a lam ity funds
The situation in the five countries studied varies from  
th a t o f Mexico, where the central governm ent assumes 
a high percentage o f risk, Chile where the private sector 
copes w ith  the losses w hile  the governm ent deals w ith  
financing emergency expenses or re -a llo ts  funds o rig i­
nally assigned to  other programs, and th a t o f Nicaragua 
in w h ich in te rna tiona l cooperation has become the 
principal source o f financing although the government 
continues to  assume its responsibilities. The o ther tw o 
countries studied are marked by a com bination o f these 
options. The extent to  which risk transfer measures have 
penetrated also varies from  country to  country.

Four o f the five countries have a disaster fund 
w ith  Chile being the only exception. Mexico's FONDEN 
has accumulated more than ten years o f experience; 
part o f the fund is fo r emergency response but most 
goes tow ard reconstruction. Colombia's National Ca­
lam ity  Fund (Fondo Nacional de Calamidades or FNC) 
has seen its share o f the national budget reduced; un­
like in o ther countries, Colombia has assigned a sig­
n ifican t percentage o f its ca lam ity fund (more than 
60%  in some years) to  prevention activities. Jamaica's 
ca lam ity fund has experienced inconsistent funding, 
thereby lim iting  its effectiveness. Nicaragua's fund 
has proven to  be w oefu lly  inadequate and has been 
lim ited to  extending assistance to  those affected by 
fu tu re  disasters. In these last tw o  countries disaster 
response has been principally based on funding from  
abroad and the redirecting o f funds from  other gov­
ernm ent programmes.

Whenever a natural phenomenon occurs in Chile that 
m erits the governm ent declaring a state o f emergency, 
a very agile procedure allows funds to  be quickly redi­
rected from  other programmes to  emergency response. 
In addition there are standing budget a llo tm ents fo r the 
emergency response units o f a number o f government 
ministries. These mechanisms have worked satisfactorily 
when such emergencies have occurred.

S um m ary  re p o rt



b) Ex post finan c ia l m anagement 
F inancing the  emergency, re h a b ilita tio n  and 
reconstruction  phases
Reconstruction activ ities in Colombia have practically 
been absent from the National Disaster Fund. The govern­
ment set up o ther funds such as FOREC fo r the recovery 
and reconstruction  phases th a t have been used fo r 
major disasters. In Chile, each m inistry makes a damage 
report, draws up an estim ate o f the resources necessary 
fo r attending to  the emergency and rehabilita tion, and 
reassign the available funds accordingly. The funding for 
the reconstruction phase can only be obtained s ta rt­
ing one year a fte r the phenomenon occurred. Jamaica 
and Nicaragua receive fore ign financia l assistance in 
the fo rm  o f loans fo r re tro fitt in g  in fras truc tu re  a f­
fected by m ajor events. In Mexico, FONDEN assigns 
resources fo r rehab ilita tion and reconstruction to  the 
states and to  all federal departm ents or agencies; the 
states are required to  provide 30%  o f the to ta l project 
cost wh ile  federal agencies must provide 50%). Lastly, 
in N icaragua financing  fo r pos t-im pac t ac tiv ities  is 
assumed by the governm ent by reassigning resources 
from  the regular budget and redirecting credits and 
funds from  in ternationa l cooperation programmes. The 
in ternationa l com m unity has covered less than 60%  o f 
the aid the coun try  has requested fo r the rehabilita tion 
and reconstruction phases o f recent disasters.

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

The study in Colombia concluded th a t the potentia l 
d irect effects in Bogotá and the surrounding area from  
a 500-year earthquake would to ta l som ewhat more 
than 15 b illion  dollars. The m unic ipa lities and regional 
departm ents lack the capacity to  absorb the im pact o f 
such an event and recover. The study o f one o f the tw o 
extreme scenarios posed in Chile, based on the country's 
experience w ith  an actual earthquake, concluded th a t 
most resources would come from  the national budget. 
The Jamaica study failed to  arrive at an estim ate o f 
probable losses or any assessment o f the ab ility  o f the 
financia l system o f risk management to  cope w ith  the 
extreme scenarios contem plated in the project.

For the massive to ta l losses th a t would be expected 
in Mexico's c ities most affected by the hypothetical

event - a n  earthquake th a t registers 8.2 on the Richter 
sca le - 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. In Nicaragua the DDI fo r the extreme scenario 
posed was 2.28.22 These readings suggest th a t Mexico's 
existing disaster funds would be insuffic ient to  deal w ith 
losses and replacing the affected capita l stock and tha t 
Nicaragua would lack the financia l capacity to  cope 
w ith  a m ajor tragedy, thereby increasing the country's 
dependence on in ternationa l cooperation.

A lthough  a com m on m ethodology is employed, 
cross-country DDI comparisons should be taken w ith  
certa in reserves as it is impossible to  guarantee tha t 
the extreme events postulated when calcu la ting the 
DDI would have the same degree o f probab ility  in each 
country. This problem largely reflects the differences in 
risk in form ation available fo r each country.

d) Risk transference
Penetration o f catastrophic insurance is relatively low in 
fou r o f the five countries studied but plays an im portant 
role in Chile. In all instances earthquake insurance is 
much more common than policies related to  hydro­
m eteorological phenomena. In Colombia, Mexico and 
Nicaragua public property must be insured, but much 
o f Colombia's public in frastructure  is not covered. The 
law  in M exico does no t ye t apply a t the m unic ipa l 
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. The N i­
caraguan Insurance and Reinsurance Ins titu te  (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.

22 A  co m m o n  m e th o d o lo g y  w a s  e m p loyed , one sh o u ld  keep in m in d  th e  
l im ita t io n s  o f  m ak ing  c ro s s -c o u n try  DDI co m p a riso ns  as i t  is im poss ib le  
to  g u a ra n te e  th a t  th e  e x tre m e  even ts  p o s tu la te d  w h e n  c a lc u la tin g  th e  
DDI w o u ld  have th e  sam e degree o f  p ro b a b ility  in each co u n try . This 
p ro b le m  la rg e ly  re fle c ts  th e  d iffe re n c e s  in risk  in fo rm a t io n  a va ila b le  
fo r  each co u n try .
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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 toward more expanded coverage. The tourism  
in frastructure  o f both Jamaica and Mexico is insured.

Various fac to rs  expla in the  re la tive  scarc ity  o f 
insurance coverage in all o f the countries studied. A 
considerable percentage o f these countries' economies 
are in form al or in the hands o f small-sized enterprises. 
The local insurance industry is underdeveloped, tends 
to  face very high costs in acquiring external coverage 
and charges very high premiums. In fla tion in Colombia 
erodes replacement values. Lastly, the public is poorly 
informed about the advantages o f catastrophic insur­
ance especially in the case o f housing.

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.

The governm ents o f Colombia and M exico have 
devised subsidized insurance policies to  pro tect the 
farm  sector against crop damage arising ou t o f meteo­
rological contingencies. Those o f Colombia also cover 
farm  in frastructure  losses. In contrast, Chile's booming 
agricultural export industry lacks any state-promoted in­
surance, leaving each farm er or enterprise to  individually 
negotiate term s o f coverage w ith  insurance firms.

Table 11 o f the Appendix lists the five countries' most 
representative aspects o f financia l management.

5. INSTITUTIONAL STRUCTURE

The five countries implement the ir main disaster manage­
ment tasks in significantly different ways, thereby making 
comparisons particu larly  challenging. Table 12 o f the 
Appendix 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 the respon­
s ib ility  fo r all phases o f risk management. Responsibility

even fo r the country's principal v ita l systems is le ft in 
the hands o f the private interests holding the conces­
sions to  th a t in frastructure.

The management system's legal structure is most 
complete in Mexico and Nicaragua although not all o f the 
agencies to ta lly  comply w ith  the functions th a t they are 
legally obligated to  perform. Budget restrictions greatly 
lim it the scope o f SINAPRED activ ities in Nicaragua.

In all five countries the responsibility fo r disaster risk 
management is increasingly le ft up to local governments, 
which frequently lack the economic, technical and struc­
tural resources required to effectively conduct the neces­
sary actions, a deficiency tha t is particularly acute in the 
case o f the smallest and weakest municipalities. Colombia 
has achieved the most significant degree o f decentraliza­
tion and has registered the most s ign ificant success in 
this regard in some o f the country's largest cities. Jamaica 
appears to have the most e ffic ien t local management.

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 endeavours a lthough the system 
suffers from  a certa in lack o f coord ination between the 
sectors in charge o f these tasks.

There seems to  be litt le  corre lation between man­
agement and its form al structure as it would appear to 
be more dependent on the country's degree o f politica l 
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) Disaster m anagem ent index23 
Here we com m ent on the Disaster Management Index 
(DMI) discussed in part 2 o f the program me,24 w ith  
emphasis on the facto rs th a t determ ined the assigned 
index reading and the changes observed between the

23 This inde x gauges risk m an a g e m e n t on th e  level o f  d isa s te r response and 
recovery. These tasks are p a rt o f  th e  b ro a d e r d isa s te r r isk  m a n a g e m e n t 
th a t  is th e  s u b je c t o f  th is  study.

2 4  h ttp : // id e a .u n a lm z l.e d u .c o .
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F igure  3 DISASTER M A N A G E M E N T  INDEX COMPARISON

various dates when evaluations were conducted. Figure 
3 summarizes the results fo r the five countries.

The substantial improvement tha t Colombia achieved 
in th is  regard between 1986 and 2003 is testim ony to 
the im portance the issue has acquired and the e ffec­
tiveness o f the emergency response and reconstruction 
mechanisms.

For 2000 Chile rated a DMI o f 67, the highest o f all 
five countries, in recognition o f the country's superior per­
formance in managing major earthquakes in past years.

Jamaica's DMI reading fo r 2000 o f 60 was based on 
both response and recovery capacity as well as in the 
extent to  which the public was prepared to face disasters.

Improved efficiencies in emergency and recovery have 
been the most s ign ifican t facto rs helping to  improve 
M exico 's DMI. Factors th a t have most notably lim ited 
index im provement are a lack o f compliance w ith  urban 
zoning and building norms and o f reconstruction-related 
m itiga tion  measures.

N icaragua's evaluation o f the case study produced 
a 3 8 -p o in t reading fo r 2006 th a t reflects the extent to

which management capacity is dependent on foreign aid.
The differences in the five countries' DMI do not ap­

pear to  reflect the assessments made by the consultants 
in the national case studies, something th a t seemingly 
underpins a basic weakness in the m ethodology which 
requires many subjective judgem ents in the assigning 
o f basic parameter values.

b) System perform ance am id extrem e events
W hile case study results are conditioned by the grav­
ity  o f the event under consideration, its p robab ility  
o f occurrence and the scale o f the affected area, it 
is useful to  m ention the  princ ipa l weaknesses and 
strengths th a t were detected in each o f the countries' 
risk management.

Should Colom bia experience a very severe earth­
quake affecting Bogotá, rescue, fire figh ting and hospital 
care capacity would be severely overwhelmed. Recovery 
and reconstruction programmes are s till weak and do 
not guarantee the necessary speed and e ffic iency o f 
response.
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The scenarios studied fo r Chile correspond to  the 
most severe earthquakes on record. To date there has 
been good emergency management in such events but 
poor performance on the level o f reconstruction. The 
study concluded th a t improved organization and the 
reduction in build ing vu lne rab ility  would a llow  fo r a 
more favourable outcome.

In the category 5 hurricane projected fo r Jam ai­
ca, many basic disaster m anagement services would 
be s trong ly  affected particu la rly  in transporta tion , 
hospital a tten tion  and the d is tribu tion  o f food and 
assistance. Doubts exist as to  w hether the public 
would massively obey evacuation orders and whether 
planned shelters would be in shape to  supply the nec­
essary a tten tion .

The analysis o f the scenario o f a major earthquake 
o f f  the coast o f the southern state o f Guerrero tha t 
was postulated fo r M exico projected such a scale o f 
economic losses and o f human v ic tim s th a t disaster 
management capacity would be overwhelmed on the 
level o f hospital capacity, rescue and recovery o f basic 
services, especially in Acapulco and Mexico City.

The scenario fo r  N icaragua, involving an ea rth ­
quake s im ilar to  th a t o f December 1972, the extent o f 
damage in Managua would be extrem ely high due to 
a low degree o f build ing maintenance and the use o f 
s truc tu ra lly  defic ient systems particu larly  in housing. 
Rescue problems s im ilar to  those o f 1972 would arise 
ow ing to  a lack o f public safety, fires and, above all, a 
lack o f hospital a ttention.
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IV. CONCLUSIONS

1. DISASTER RISK AND MANAGEMENT
SYSTEMS IN THE COUNTRIES STUDIED

The five countries chosen fo r th is  study display con­
siderably varied degrees o f economic and human de­
velopm ent, levels o f hazard exposure and vu lne rab ility  
ow ing to  d is tribu tiona l inequalities and differences in 
the effectiveness o f risk management.

In most o f these countries and others in the region 
the scope o f losses has tended to  grow  w hile  recent 
evaluations po int to  a trend toward a reduction in the 
number o f v ictim s. This drop reflects improvements in 
energy preparation and response, but the same success 
has yet to  be replicated in reducing the vu lne rab ility  o f 
assets a t risk and o f risk transfer mechanisms.

Trends in the number o f disaster v ic tim s vary from 
country to  country. Colombia continues to  record high 
numbers o f disaster victim s but tha t disparity apparently 
reflects a greater propensity than in o ther countries to 
ta lly  the v ic tim s o f lesser disasters. Nicaragua registers 
a very high per capita rate o f disaster-re lated deaths 
th a t easily surpasses the regional average.

Annual average disaster-related losses per inhabitant 
vary from  a low o f 4 dollars in Colombia to  a high o f 
26 dollars in Nicaragua. For the three other countries 
in our sample, the average ranges between 11 dollars 
and 12 dollars. That per capita gap is evident in tha t

such losses account fo r less than 1 per cent o f GDP per 
inhab itan t in fou r o f the countries but grow  to  3.2% 
in Nicaragua.

Indicators th a t the case studies applied fo r rating 
risk m anagem ent perform ance show th a t w h ile  all 
o f the countries substan tia lly  improved th e ir  ratings 
between the decade o f the 1980s and the year 2000, 
they remain lower than desired and in three countries 
remain below 50 points on a 100-po in t scale.

Loss sta tis tics confirm  th a t disaster effects would 
be capable o f halting national economic development in 
small countries but would have a com paratively smaller 
im pact on the national economies o f large countries 
as only a small percentage o f th e ir national te rrito ry  
would likely be affected even when the local economic 
and social im pact were extrem ely severe.

There are major differences in the structures tha t each 
country has implanted fo r the handling o f risk. Chile is 
the country w ith  the least structured disaster manage­
m ent system, leaving each m in istry the responsibility 
fo r the various phases o f risk management. Even the 
responsibility fo r the country's principal v ita l systems 
is le ft in the hands o f the private concessionaires fo r 
those systems.

There seems to  be litt le  corre lation between man­
agement and its form al structure as it would appear to 
be more dependent on the country's degree o f politica l
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development and the extent to  which local or national 
governments function  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.

In most countries responsib ility  fo r disaster risk 
management is increasingly entrusted to  local govern­
ments, which frequently  lack the necessary economic, 
technical and structura l resources fo r e ffective ly taking 
the necessary action, a c ritica l weakness especially in 
the case o f the smallest and weakest m unicipalities.

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.

2 . INFORMATION FOR THE ANALYSIS
AND REDUCTION OF RISK

All five countries have made considerable progress in 
the ava ilab ility  o f disaster risk in form ation, especially 
as regards hazards.

Experts in the region report technical and m ethod­
ological handicaps fo r conducting risk studies th a t can 
be a ttribu ted  to  the lack o f a fram ew ork o f reference 
and especially a lack o f standardized methodologies for 
gauging and expressing the various risk components. 
Despite such weaknesses, there is optim ism  th a t the 
situation w ill improve and a few  complete and consistent 
risk studies have already been produced.

There is a general perception th a t risk in form ation is 
often le ft at a purely academic level, fa iling  to  translate 
in to standards, regulations or development plans.

Even w h ile  adhering to  a common methodological 
framework, the studies o f extreme events in the countries 
analysed revealed differences especially w ith  regard to 
the probab ility  o f an event occurring, a d isparity tha t 
largely reflected differences in the in form ation available 
fo r such purposes. In a lm ost all cases, the scenarios 
im ply consequences outside o f various aspects o f man­

agement capacity including financia l w herew itha l. The 
studies also revealed weakness in the determ ination 
and spatial d is tribu tion  o f vu lnerabilities, especially in 
the case o f hurricanes.

The differences between the risk management in ­
dexes RMIir and appreciations arising ou t o f the case 
studies should be a top ic  fo r fu rth e r discussion.

3. INFORMATION FOR DISASTER MANAGEMENT

There has been a good level o f acceptance o f in form a­
tion  on the part o f decision makers and users in gen­
eral, a lthough they generally clam our fo r instrum ents 
th a t are both simpler and provide more precise and 
detailed risk-detection in form ation.

The in fo rm a tion  generated from  the managing 
o f risk has concentrated on hazards. Decision makers 
lack su ffic ien t in fo rm a tion  regarding vu lnerab ility , 
exposure and risk in general. Furthermore, the dis­
tr ib u tio n  and a va ila b ility  o f in fo rm a tion  on vu lne r­
a b ility  and general m itiga tion  reduction measures 
are lim ited.

The norms applied to  the building o f m itiga tion  
works, urban planning and land use nationw ide are 
frequently  inexistent or outdated, but the greatest 
problem is th a t when such planning exists in many 
instances compliance is m inimal and the authorities 
lack e ffic ien t mechanisms fo r enforcing such rules.

There has been a notable im provem ent in the 
m onitoring o f hazardous phenomena and in pub­
lic warning systems, especially in relation to  major 
m eteorological events. However, such systems have 
generally yet to  develop the capability  o f antic ipating 
local effects involving a major am plifica tion  o f in ten ­
sity and considerably elevated risk cond itions fo r the 
general population.

There have been s ign ifican t improvements in keep­
ing the public informed, but in term s o f risk awareness 
results have been d isproportionate to  the e ffo rt made. 
The com m unications media has proven highly useful to 
in form ationa l campaigns.

The self-protection information provided to the public 
focuses on how one should act in the preparation and 
emergency phases. Efforts geared tow ard convincing 
those at risk to  take steps aimed at lowering vu lner­
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a b ility  in th e ir  surroundings have genera lly enjoyed 
only lim ited success.

4. INFORMATION ON FINANCIAL
DISASTER RISK MANAGEMENT

Where calam ity funds exist, th e ir financing has been 
very irregular and at levels th a t fa ll well short o f w hat 
would be needed to  help sectors cope w ith  disaster 
impact.

These funds are frequently  used, especially in states 
and m unicipalities, fo r rebuilding public sector property 
which the law requires be insured.

It is not always possible to  easily and quickly disburse 
fund resources by sector or region.

An agile system o f budget reassignm ent can 
compensate fo r a lack o f a Disaster Fund as long as 
such a re -channelling  o f funds does not adversely a f­
fec t h ig h -p rio r ity  nationa l developm ent programmes, 
and there is an understanding th a t whenever a ca­
tastrophe occurs responding to  it becomes a national 
priority.

None o f the countries studied have the financial 
capacity to  cope w ith  an extreme event.

Some countries fa il to  enforce rules th a t require 
insurance p ro tec tion  fo r  pub lic  in fras truc tu re . This 
problem is particu larly  acute w ith  regard to  public as­
sets a t the local level.

There is a general absence o f reliable or up-dated 
inventories o f public sector property.

There is a medium am ount o f catastrophic insur­
ance coverage fo r earthquakes, but not fo r o ther types 
o f natural phenomena.

Sources o f information fo r documenting the financial 
management o f disasters are scattered and generally 
suffer from  considerable gaps. There is an especially pro­
nounced lack o f oversight fo r post-disaster actions. Data 
on insurance recovery is usually the hardest to  come by.

The existence o f a central fund is often not reflected 
at the state, provincial or municipal level even in the 
case o f small countries. In add ition , m atch ing -fund  
requirem ents are usually imposed as a cond ition  for 
such local entities to  access the federal fund.

There is a scarcity o f resources a llo tted  fo r ex ante 
disbursem ent fo r disaster prevention and m itiga tion  
programmes. When funds are budgeted fo r such purposes 
they only account fo r a fraction  o f those a llo tted for 
emergency response.
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V .  RECOMMENDATIONS

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

a) Regarding risk m anagem ent strategies

DIAGNOSIS RECO M M ENDATION
Risk 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 .

c) Regarding risk m anagem ent

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 isaste 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) R egard ing f in a n c ia l d isas te r r isk  m anage­
m ent

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  a v a 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  in su ra n 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  fu n d 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  prevention 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 ergenc 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 tio n s .

#
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Catastroph ic insurance

DIAGNOSIS RECO M M ENDATION

C a tas troph ic  insu rance is m o d e ra te ly  ava ila b le  in th e  case o f  ea rthquake  
coverage , b u t  n o t so fo r  o th e r type s  o f  n a tu ra l phenom e na .

In som e co un tries  law s re qu ir ing  th a t  pu b lic  in fra s tru c tu re  be insured are 
igno red , e s p e c ia lly  in th e  case o f  p ro v in c ia l o r m u n ic ip a l b u ild in g s .

There is a genera l lack  o f  re lia b le  and u p -d a te d  in v e n to r ie s  o f  p u b lic  
s e c to r p rope rty .

C a ta s tro p h ic  insu ran ce  is v e ry  expens ive  in th e  re g ion , in p a rt due 
to  th e  f re q u e n c y  o f  d isa s te rs  b u t  a lso due to  sp e c if ic  p ra c tice s  in th e  
se llin g  o f  in su ran ce

•  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 .

H is to rica l series on disaster soc io -econom ic im pact

DIAGNOSIS RECO M M ENDATION

O n ly  a fe w  c o u n tr ie s  in th e  reg ion  have banks o f  c o n t in u o u s  and re a l-  
te rm  d a ta  on th e  s o c io -e c o n o m ic  im p a c t o f  d isasters .

•  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 .

Disaster o f extrem e proportions

DIAGNOSIS RECO M M ENDATION

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

•  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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2 . RECOMMENDATIONS TO INTERNATIONAL DE­
VELOPMENT AGENCIES

The in ternationa l financia l or donor ins titu tions  should 
adopt measures and projects fo r improving the avail­
a b ility  and qua lity  o f the in form ation needed fo r risk 
management and in th is way help to  reduce the negative 
im pact o f disasters. Such measures include:

•  E ffectively determ ining w hether development 
projects have properly considered disaster safety, 
and when necessary adopted measures neces­
sary fo r risk m itiga tion.

•  Improving the efficiency o f coordination mecha­
nisms between the relevant technical support 
programmes o f the various in ternational devel­
opm ent agencies in order to  avoid duplication 
and obtain com patib le results th a t contribute  
to  the national strategy.

•  Prom oting the developm ent and pub lica tion 
o f methodologies and techniques fo r creating 
risk in form ation systems th a t properly assess 
hazards and vulnerabilities. Promote regional 
or sub-regional workshops on th is  top ic  in the 
countries th a t have made the most headway, 
such as Colombia and Mexico, so th a t they are 
able to  share the ir experiences.

•  Contributing to the standardization or normaliza­
tion  o f term s used in risk management, thereby 
fa c ilita tin g  comparisons between countries.

•  Developing methodologies fo r evaluating prog­
ress in prevention measures as part o f a country's 
risk management policy.

•  Giving technical support to  countries in order 
th a t they may, in the most favourable terms, 
expand catastrophic risk transferences through 
insurance and reinsurance.

•  Making known ECLAC and other damage valuation 
methodologies, but always employ common crite­
ria so tha t results can be compared and combined.

•  Financing vu lne rab ility  studies and rehab ilita ­
tion  criteria  fo r c ritica l installations.

•  Promoting the use o f cost-benefit studies fo r 
m itiga tion  investments, and the development 
o f related methodologies.

•  Financing m itiga tion  works in the countries 
w ith  re lative ly less development.

•  Providing help, especially to  the least developed 
countries, fo r assuring th a t the results o f many 
related studies are put in to practice including 
the support needed to  sustain fo r various years 
the systems th a t have been developed (m oni­
toring networks, warning systems, in form ation 
systems).

3. PROPOSAL FOR ADDITIONAL PROGRAMMES
ON THIS SUBJECT

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 method­
ologies. This demands sim plifying 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.

•  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 cur­
rent m ethodology prim arily involve the volume 
and com plexity  o f the required in form ation. It 
is useful to  th in k  o f s im plified procedures for 
local scenarios th a t base contingency plans on 
more detailed contingency plans and methods 
fo r events w ith  a broad area o f influence w ith
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which to  evaluate national or regional strategies 
fo r the financia l management and operational 
handling o f disasters.
Produce and make widely known vulnerability re­
duction techniques for low-resource communities. 
The development o f appropriate technologies 
should be associated w ith  broader programmes

th a t tend to  promote the socio-econom ic de­
velopm ent 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

C ritica l scenarios. A disaster scenario is the possibility 
th a t an event o f great in tensity  and area o f influence 
unfavourably affects a specific region or human se ttle ­
ment. A critica l scenario is one o f greater damages or 
losses in a region. Critical scenarios are identified based 
on the d istribution o f exposed goods, vulnerabilities and 
hazards in the region under analysis. Given th a t some 
factors th a t determ ine the scenario vary by the seasons 
or hours, it is necessary to  antic ipate the m oment at 
which the most adverse conditions w ill coalesce.

Disaster. An event tha t severely affects a society, com­
munity or project's functioning and inflicts considerable or 
generalized human, material, economic or environmental 
destruction th a t exceeds the capability o f a society, com­
m unity or project c ity  to respond using its own resources.

Disaster M anagem ent. The operational handling o f 
risk management strategies. This category extends from 
a varie ty o f activ ities  th a t must be conducted during 
the pre-disaster phase as well as those related to  the 
post-disaster or a tten tion  and reconstruction phases. 
These include prevention, litiga tion  and preparation in 
order to  reduce the effects o f fu tu re  disasters, emer­
gency response, rehab ilita tion  and reconstruction to 
lower the effects o f past disasters, avoiding a return 
to  a state o f vulnerability.

Emergency p lann ing . The e ffic ie n t handling o f a 
crisis produced by a natural phenomenon is based on ef­
fective planning fo r the emergency. The principal aspects 
consist o f contingency plans fo r scenarios; preparation 
and resources fo r attending to  emergencies; evacuation 
plans and shelters, the role o f the armed forces and non 
governmental organizations; budgeting fo r emergencies. 
Other pre-disasterstrategic o rien ta tions involve assur­
ing the presence o f a lternative routes, redundancies in 
the healthcare system and the provision o f clean water, 
among other alternatives.

Emergency relief/response. The provision, attention 
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.

Financial m anagem ent o f  risk. This consists o f all 
o f a country's policies fo r channelling financial resources 
fo r reducing risks and im pact prior to  when a disaster 
occurs, the resources needed dealing w ith  emergency 
response, rehab ilita tion  and reconstruction once the 
event occurs, and the app lication o f mechanisms tha t 
tend to  reduce the financial effects on a country through 
risk transference.
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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.

M itig a tio n . Structural and non structural measures 
undertaken to  lim it the adverse im pact o f natural haz­
ards, environm ental degradation25 and technological 
hazards such as:

Non s truc 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 regulations; building codes and 
their enforcement; zoning according to degree o f hazards; 
re forestation o f costal areas and h ill/m ounta insides; 
government educational and tra in ing efforts, and public 
involvement in m itiga tion  works.

Prevention and M itig a tio n  W orks. The pre-disaster 
part o f a national strategy must include hydraulic works 
fo r the prevention o f flood ing and drought: canals fo r 
diverting water flows, other fluvia l defences, contention 
walls and s im ilar constructions th a t serve to  avoid or 
at least m itiga te  the effects o f flooding. It should also 
include vu lne rab ility  studies o f strategic insta lla tions 
and v ita l lines or plans to  im plem ent them.

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.

Preparedness. A c tiv itie s  and measures taken in 
advance to  ensure effective response to  the im pact o f 
hazards, including the issuance o f tim e ly  and e ffec­
tive  early warnings and the tem porary evacuation o f 
people and property from  threatened locations. This 
involves the  existence o f  observation, fo recasting , 
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 communities.

25 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 ­
n a tio n a l S tra te g y  fo r  D isas te r R ed uc tio n  (UN/ISDR), Geneva, J u ly  2004.

Prevention. A com bination o f activ ities to  provide 
ou trigh t avoidance o f the adverse impact o f hazards and 
means to  m inim ize related environm ental, techno log i­
cal and biological disasters. Depending on social and 
technica l feas 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 attitudes and 
behaviour so as to  promote a "cu lture o f prevention".26 
In addition to  actions o f a physical nature, prevention 
includes actions fo r raising awareness as well as the 
organization, education and preparation o f civil society 
about disaster prevention and response.

Risk. The results arising ou t o f the in teraction o f 
hazard, vu ln e ra b ility  and exposure. This in te raction  
makes fo r the possib ility o f harm ful consequences or 
expected losses (economic, physical, social and envi­
ronmental) amid certa in sectors o f society. A risk exists 
when a possib ility o f such losses arises as a result o f 
all three factors coalescing. If one o f these factors is 
missing, risk is nil.

Risk m anagement. “The systematic process o f us­
ing 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 
environmental and technological disasters [our em ­
phasis],27 according to  the united Nations International 
Strategy fo r Disaster Reduction, which is regarded as 
the best approach.28

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.

Social vu lnerability. Propensity o f human com muni­
ties to  suffer damage from  a specific hazard depending 
on a series o f socioeconomic, psychological and cultural

26  Ib id .
27  Ib id

28  Ib id .
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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.29 W ith in  
th is  group, children, women and the elderly are seen as 
being the most vulnerable.30

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. As w ith  hazards 
and vu lnerab ility , determ in ing the value o f exposure 
becomes more com plicated depending on the size and 
diversity o f a region.

29 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 .

30  S ta t is tic a l da ta  f ro m  th e  Kobe e a rth q u a ke  sh ow s  th a t  m o s t o f  th o se  
w h o  d ied  b e lo nged  to  these  age groups.
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APPENDIX II
COMPARISON TABLES

#

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 stud ies. M ode ls 
o f  rates 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  reg ion  
b e 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 
tra n s fe r  fu n c tio n s , 
sp e c tra l c o e f f i­
c ien ts .

Records o f  flo ods , 
h ig h  w a te r  leve ls 
fo r  pas t 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  
fo r  th e  s u rro u n d in g  
a rea. 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  area. 
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 ie s .

T op 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 a ta  fro m  
m e te o ro lo g ic a l o b ­
se rv a tio n  s ta tio n s . 
D is t r 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 t io 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 
su 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  ru n o f f  and 
f il te r in g  m ode ls  
f o r  th e  zo ne  un de r 
ana lys is , s tu d ie s  o f  
s o lid  p e rm e a b ility

C a ta logu es , 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 s s if ic a 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 reco rds 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 
c h a ra c te ris t ic s .

M o d e llin g  o f  
poss ib le  land s lide  
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.)
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TABLE 2. INFO R M ATIO N  FOR VULNERABILITY EVALUATION

PHYSICAL VULNERABILITY VULNERABILITY SOCIAL

Degree o f  d e v e lo p m e n t o f  and c o m p lia n c e  w ith  b u ild in g  codes. 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 .

C h a ra c te ris t ic s  o f  b u ild in g s  and c r it ic a l in fra s tru c tu re  such  as q u a lity  
and type s  o f  c o n s tru c t io n , age and s ta te  o f  co n se rva tio n .

S pa tia l d is tr ib u tio n  o f  th e  p rin c ipa l hum an se tt le 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 zardou s in s ta lla t io n s  o r a c tiv it ie s .

In fo rm a t io n  on  ty p e  and s e v e r ity  o f  d a m a g e  f ro m  p a s t n a tu ra l 
events.

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 ,  ho us ing  and h e a lth c a re  
in s ta lla tio n s .

M a th e m a tic a l m ode ls  o f  e x is tin g  v u ln e ra b il i ty  o r s t ru c tu ra l f r a g i l i ty  
fo r  th e  p lace  an a lys is  and th e  hazard in p o in t.

Farm , 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 tio n , its  
s p 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).

E x is tence o f  s tru c tu ra l re h a b il i ta t io n  and m a in te n a n ce  p rog ram m es. 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 ices, 
s u 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 lids , 
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  sou rces  and 
s p a tia l lo c a tio n .

A rea p la n te d  and typ e  o f  crop , ex is te n ce  o f  w a te r  reserves. 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  s p a tia l d is t r ib u t io n  in th e  c o u n try  
un d e r s tudy.

S p a tia l d is t r ib u t io n  o f  in f ra s tru c tu re  by  ty p e  o f  s tru c tu re . D am age 
m aps f ro m  past events.

E x is 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 s e  fo r  
lo w e r in g  th e  adverse a ffe c ts  o f  e x 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.
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TABLE 3. INFO RM ATIO N THAT COULD BE NECESSARY FOR EXTREME SCENARIO STUDIES

H is to r ic a l in fo rm a t io n  o f  th e  p h e n o m e n o n  and s ta t is t ic s
•  S ta t is t ic s  on th e  n u m b e r o f  dead and in ju re d .
•  S ta t is t ic s  on losses and dam ages.
•  Peop le  d isp la ced  by  even ts  w i th  c h a ra c te r is t ic s  s im ila r  to  th o s e  posed in th e  scena rio .

H aza rd  S tud ies

•  P ro b a b il ity  s tu d ie s  o f  a p h e n o m e n o n : in c id e n ce  ra tes, exceedance rates.
•  E ffe c ts  o f  th e  pa th , t ra je c to ry .
•  A m p lif ic a t io n  due to  s ite  e ffe c ts .
•  N a tio n a l z o n if ic a t io n  m aps.
•  M ic ro z o n if ic a t io n  o f  c it ie s .
•  P o s s ib ility  o f  se co n d a ry  e f fe c ts : f ire s , e xp lo s io n s  o f  f la m m a b le  m a te r ia l.

V u ln e ra b il i ty  s tu d ie s

•  V u ln e ra b il i ty  in d ica to rs .
•  V u ln e ra b il i ty  tasks fo r  th e  area and fo r  th e  hazard  ana lysed .
•  E x is tence  and m a in te n a n c e  o f  d isa s te r m it ig a t io n  p ro g ra m m e s fo r  th e  pu b lic .
•  W a rn in g s  system s, e m e rg e n cy  d r ills , and e v a cu a tio n  d r ills , e tc.

Exposure

•  Land surveys.
•  Land re g is tries , processed s a te ll i te  ph o to g ra p h y .
•  V a lue  o f  c o n s tru c t io n  by  square  m e te r fo r  th e  v a rio u s  typ e s  o f  s tru c tu re s .
•  P o p u la tio n  d is t r ib u t io n  by  area, age g ro u p , so c ia l c o n d it io n , sex, re lig io n , e tc.

C rit ic a l In fra s tru c tu re

•  Lo ca tions , c a p a c ity  and s ta te  o f  v ita l and c r it ic a l s tru c tu re s  (h o sp ita ls , h e a lth c a re  and em e rg e n cy  care cen tres , sh e lte rs , f ire  and po lice  
s ta tio n s , schoo ls , th e a tre s , dam s, w a te r  lines, l ig h t in g ,  p o w e r s ta tio n s , o il and gas p ipe lines , re fin e rie s , roads, b ridges , u rban  t ra n s p o rta t io n ) .

TABLE 4 . E C LAC -M A N UA L CRITERIA

D ire c t dam age

•  D am age su ffe re d  by  im m o b iliz e d , des troyed  o r dam aged  assets, and th o se  in in v e n to rie s  (b o th  f in is h e d  goods, goods in process, ra w  m a ­
te r ia ls , and re p la ce m e n t parts).

•  To ta l o r  p a rt ia l d e s tru c tio n  o f  b u ild in g s , in s ta lla tio n s , m ach in e ry , e q u ip m e n t, m eans o f  t ra n s p o r t  and w a re h o u s in g , fu rn is h in g s , and dam age 
to  crops, ir r ig a t io n  system s, and reservo irs.

•  P ro d u c tio n  losses on crops  th a t  w e re  re ady fo r  ha rve s tin g

In d ire c t dam age

•  F low s o f  goods and se rv ices th a t  cease to  be p rodu ced  o r p rov ide d  d u rin g  th e  pe riod  b e g in n in g  f ro m  th e  t im e  o f  th e  d isa s te r and p o te n tia l ly
e x te n d in g  th ro u g h o u t  th e  re h a b il i ta t io n  and re c o n s tru c tio n  process.

•  The d is a s te r- re la te d  increases in e x p e n d itu re s  o r costs needed to  p rodu ce  goods o r p ro v id e  serv ices, and th e  in co m e  re d u c tio n  a r is in g  o u t 
o f  th e  im p o s s ib il ity  o r d i f f ic u lt y  o f  such p ro v is io n in g  (w h ic h  a t th e  sam e t im e  w i l l  be m a n ife s t in m a c ro e c o n o m ic  e ffe c ts ).

M a c ro e c o n o m ic  E ffe c ts

•  E co nom ic  g ro w th  (o ve ra ll and by  se c to r) in th e  tra d e  ba la nce  b o th  in te rm s  o f  th e  p ro je c te d  changes in exp o rts , to u r is m  and se rvices, as
w e ll as th e ir  c o u n te rp a r ts  in im p o r ts  and e x te rn a l se rv ice  paym ents .

•  E x te n t o f  inde b te dne ss , m o n e ta ry  reserves, p u b lic  f in a n c e  and gross in v e s tm e n t.
•  I t  is o fte n  use fu l to  e s tim a te  th e  im p a c t o f  se co n d a ry  e ffe c ts  on prices, e m p lo y m e n t and ho useh o ld  incom e .
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TABLE 5. FU N D AM EN TAL FEATURES OF THE DEVELOPMENT LEVELS REACHED BY SELECT COUNTRIES

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

&  C a rib b e a n )

Tota l p o p u la t io n  (2005 ) 
(T housands o f  peop le) 4 6  0 3 9 16 267 2 651 106 147 5 483 5 6 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 average) 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 tio n ) 7.1 3.5 11.3 7.4 31.9 9.5

Per c a p ita  in co m e  in 2 0 0 4  (D o lla rs) 2 136 .4 5 90 3 .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 .7 9 0 0 .8 5 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 co ve rage  (2 0 0 4 ) (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 7 2 .4 Na

P otab le  w a te r  coverage  (2004 ) 
(as pe r c e n t o f  to ta l p o p u la tio n ) 85 .9 92 .0 93 .0c 88.1 61.5 Na

D ra in age  coverage  (2 004 ) (as pe r c e n t o f  to ta l  p o p u la t io n )7 3 .6 8 0 .4 80 .0d 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 2002 .
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TABLE 6. 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 t io 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  S ystem , SINAPRED
geom in as) v ice M a n a g e m e n t • M ex ica n  W a te r T echno 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- •  S ou 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 nive 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)
ca l s ta t io n s  in M a n iza le s cal n e tw o rk ) • N a t io n a l S e ism o lo g y  Ser-
o p 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 Su-
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 7. 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 r in 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  cu rve s , m a x im u m  
in te n s i t y  ta b le s ,  d a i ly  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  T sunam 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)

F lood 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 
( t ru n k  p ro je c t)

H azard m aps (m a in ly  se ism ic) 
genera 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 an 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 s e  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  o r 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 t if ic ia  
U n ive rs ida d  C a tó lica  de C h ile  
fo r  p r iv a te  firm s .

S e ism ic v u ln e ra b ili ty  c o 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 jo i n 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 Sciences 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 prepa red  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 ­
dies 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
de 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 
de 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  va rio u s  
re tu rn - t im e  lapses.

S um m ary  re p o rt



TABLE 8. RISK INFO RM ATIO N IN THE COUNTRIES ANALYSED

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

Q u a lity  and q u a n t ity  o f  
risk , hazard and v u ln e ra ­
b i l i t y  s tu d ie s

Purpose and use fu lness 
o f  e x is tin g  s tu d ie s

C o n n e c t iv ity  and c o rre ­
la t io n  o f  in fo r m a t io n  
p roduced

N u m e ro u s  h ig h -q u a l i t y  
ha za rd  and m ic ro z o n i-  
f ic a t io n  s tu d ie s  e x is t o f  
m a jo r c itie s . V u ln e ra b ility  
stud ies con ta in  a conside­
rab le  vo lu m e  o f  a p p ro x i­
m a te d  i n f o r m a t i o n

The d e ta il and sca le  o f  
s tu d ie s  on hazards and 
m ic r o z o n i f ic a t io n  a re  
s u ita b le  f o r  re g u la to r y  
purposes .

No c o m m o n  m e th o d o ­
lo g ica l fra m e w o rk s  e x is t 
fo r  n a tio n a l, reg iona l and 
loca l risk  s tu d ie s .

M o s t o f  these  r isk  s tu ­
d ie s  a re  g e n e ra te d  in 
u n iv e rs it ie s  b y  a se le c t 
fe w  peop le  w h o  e m b o ­
d y  th e  k n o w le d g e  and 
s c ie n t if ic  t r a je c to r y  on 
these  to p ics .

S tu d ie s  a re  g e n e r a l ly  
p ro m p te d  b y  th e  o c c u ­
rrence o f  ex trem e  events.

Local in fo rm a t io n  is n o t 
a lw a y s  c o r re c t ly  sy s te ­
m a tiz e d . There are som e 
iso la te d  s tu d ie s  o f  loca l 
e f f e c t s  f r o m  s e is m ic  
e v e n ts  in  so m e  o f  th e  
m a in  c it ie s .

Hazard stud ies som etim es 
lack  s u ita b le  c o n t in u ity .  
The g e n e ra t io n  o f  ne w  
in fo r m a t io n  is l im ite d  
by  th e  non ex is te n ce  o f  
a b u d g e t a l lo tm e n t  fo r  
v u ln e ra b il i ty  re d u c tio n .

T he re  a re  s tu d ie s  t h a t  
proved use fu l fo r  im p le ­
m en ting  h o u s in g -re lo ca - 
t io n  p rog ram m es  in th e  
A sken ish  co m m u n ity .

In fo rm a tio n  is n o t a lw ays 
c o m p le te  and m a n y  t i ­
mes m ap  d e ta il is in a ­
dequa te .

R isk (p r in c ip a lly  se ism ic) 
s tu d y  p ro je c ts  are fo c u ­
sed on th e  m a in  c itie s . 
C EN APR ED 's r is k  a t la s  
p rov ides n a tio n w id e , risk 
in fo rm a t io n  o f  a g o od  
q u a lity .

Seism ic m ic ro zon ifica tio n  
s tu d ie s  fo r  th e  tw o  c it ie s  
w ith  th e  g re a te s t hazard 
(A c a p u lc o  and  M e x ic o  
C ity ) have been inc lud ed  
in b u ild in g  codes.

The risk  a tla s  p rov ide s  a 
co m m o n  m e th o d o lo g ica l 
f ra m e w o rk  fo r  c o n d u c ­
t in g  s tud ies .

The c o u n try  has one o f  
th e  m o s t a m b it io u s  risk 
s tu d ie s  in th e  reg ion .

The p ropo sa l fo r  a new  
na tiona l b u ild ing  code in ­
cludes recen t in fo rm a tio n  
on se ism ic  hazards.

S o c ia l  v u ln e r a b i l i t y  
s tu d ie s  (m a p s  o f  so c ia l 
m a rg ina lity , hum an deve­
lo p m e n t (HDI), and e x tre ­
me p o ve rty  indexes) o ffe r 
ve ry  s im ila r  resu lts .

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  d o 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 it y 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 r isk  in fo r ­
m a tio n

c a t io n a l a n d  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 .
I n te r n e t  p o r ta ls  and is 
d is tr ib u te d  fo r  free .
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C o lo m b ia
•  P o p u la t io n  o f  p r in c ip a l c it ie s ,  2 0 0 5  C ensus, D A N E
•  C o lo m b ia n  S e ism ic  H azard  M a p  S ta n d a rd s , 1 9 9 8
•  A re a s  w i th  c o n s t ru c t io n  in  C o lo m b ia n  c a p ita l c it ie s  2 0 0 3  ERN C o lo m b ia
•  S e ism ic  m ic ro z o n if ic a t io n  m ap  o f  B o g o tá  U N IA N D E S
•  B u ild in g  v u ln e ra b i l i t y  fu n c t io n s  U n iv e rs id a d  de  los A n d e s , CEDERI, ERN C o lo m b ia
•  N a t io n a l M a p  o f  F lood  Zones, ID E A M
•  A p p ra is a l d a ta  f r o m  c a d a s tra l re g is tr ie s  and  o f  c rops
•  T a b le  o f  U n ita ry  C o n s tru c tio n  C osts b y  S qu a re  M e te r
•  S tu d y  "S e is m ic  tra n s fe re n c e , re te n t io n  and m it ig a t io n  s tu d y  on  e s se n tia l b u ild in g s  and  th o s e  e s se n tia l f o r  a t te n d in g  to  th e  c o m ­

m u n ity  o f  th e  C a p ita l D is t r ic t  o f  B ogo ta "C E D E R I
•  S tu d y  "E s t im a c ió n  de  p é rd id a s  e c o n ó m ic a s  pa ra  d ife re n te s  sc e n a rio s  de  r ie s g o  en  e d if ic a c io n e s  p ú b lic a s  y  p r iv a d a s  en  B o g o tá  y  

a n á lis is  e c o n ó m ic o  de l r ie s g o  re s id u a l en  e l D is t r i to  C a p ita l de  B o g o tá " ,  ERN C o lo m b ia

C h ile
•  N a t io n a l H o u s in g  and  P o p u la t io n  C ensus N a t io n a l S ta t is t ic s  I n s t i tu te
•  Fa rm  C ensus N a t io n a l S ta t is t ic s  In s t i tu te  and  ODEPA.
•  N a t io n a l In d u s try  S urvey , E N IA  N a t io n a l S ta t is t ic s  In s t i tu te
•  H o s p ita l s ta t is t ic s  f r o m  th e  H e a lth  M in is t r y  (M IN S A L )
•  D ig ita l c a r to g ra p h ic  in fo rm a t io n ,  N a t io n a l I r r ig a t io n  C o m m iss io n
•  H o u s in g  Type  Based on  P re d o m in a n t W a ll M a te r ia l,  N a t io n a l H o u s in g  and P o p u la t io n  C ensus. INE, 2 0 0 2
•  R e g io n a liz e d  G ross d o m e s t ic  P ro d u c t,  1 9 9 6 - 2 0 0 4 ,  S o u rce : C e n tra l B an k
•  N u m b e r o f  H om es b y  D am ag e  vs . H o u s in g  M a te r ia l h t tp : / /s i is .r e c o n s t ru c c io n ta ra p a c a .m id e p la n .c l/

Ja m a ic a
•  Río C ob re  r iv e r  f lo o d in g  m ap  U n d e rg ro u n d  W a te r  A u t h o r i t y
•  C o n s u lta n t  c r ite r ia  and  k n o w le d g e  o f  e x is t in g  in f ra s t r u c tu r e  v u ln e ra b i l i t ie s  (h o u s in g , h e a lth  se rv ices  and  v i ta l  l in e s ) and o f  s o c ie ta l

M e x ic o
•  D a ta  on  e c o n o m ic  d is a s te r im p a c t,  R e g io n a l D isa s te r In fo rm a t io n  C e n tre  (CR ID )
•  2 0 0 5  p o p u la t io n  b re a k d o w n  b y  s ta te ,  N a t io n a l S ta t is t ic s  In s t i tu te  (IN E G I)
•  T e c to n ic  m ap  o f  M e x ic o  N a t io n a l S e is m o lo g y  S erv ice
•  R u p tu re  zo nes o f  m a jo r  e a rth q u a k e s  s in c e  th e  b e g in n in g  o f  th e  la s t c e n tu ry ,  N a t io n a l S e is m o lo g y  S e rv ice  (S N S)
•  A t te n u a t io n  cu rve s  o f  ty p ic a l a c c e le ra t io n s  p ro p o se d  b y  O rdaz  e t  al (1 9 9 9 )
•  S ta t is t ic s  on  b u ild in g  d a m a g e  in  M e x ic o  C ity  f r o m  th e  e a r th q u a k e  o f  S e p te m b e r 19 , 1 9 8 5  N o re ñ a  e t  a l, 1 9 8 9
•  D is t r ib u t io n  o f  ho m e s  b y  ty p e . N a t io n a l H o u s in g  and  P o p u la t io n  Census, INEGI
•  R S -M E X V er. 2.1 sy s te m  d e ve lo p e d  b y  ERN In g e n ie ro s  C o n su lto re s , S.C.
•  S e ism ic  zo nes in  th e  F edera l D is t r ic t  (D .F .) and  A c a p u lc o , M e x ic a n  A s s o c ia t io n  o f  In s u ra n c e  In s t i tu t io n s  (A M IS ) .
•  G e o - te c h n ic a l Z o n in g  in  D.F. S o c io -e c o n o m ic  d is a s te r im p a c t  se ries f o r  M e x ic o . C h a ra c te r is t ic s  o f  th e  s o c io -e c o n o m ic  im p a c t  o f  

th e  p r in c ip a l d isa s te rs  t h a t  o c c u rre d  in  M e x ic o  d u r in g  1 9 8 0 - 9 9 .
•  A v a ila b le  h o s p ita l beds b y  c ity .  IN EG I, H e a lth ,  H e a lth c a re  m a te r ia l re sou rces
•  Z on es s u s c e p tib le  to  th e  g e n e ra t io n  and im p a c t  o f  ts u n a m is . Series F asc ícu los  "T s u n a m is " , CENAPRED.
•  H azard  In d e x  o f  F la m m a b le  Sources, S o u rce : A t la s  N a c io n a l de  R iesgo
•  S p a tia l lo c a t io n  o f  th e  n e tw o rk ,  re p a ir  s ite s  fo l lo w in g  th e  1 9 8 5  e a r th q u a k e  and m ap  o f  a v e ra g e  a n n u a l f lo o d in g .  A t la s  N a c io n a l de

N ic a ra g u a
•  Land re g is t r y  d a ta
•  S tu d y  "V u ln e ra b il id a d  S ísm ica  de  M a n a g u a "  p ro d u c e d  b y  D R M -E R N  and  c o o rd in a te d  b y  SE -S IN A P R E D
•  M a p  o f  m a x im u m  te r ra in  a c c e le ra t io n  Revised and  u p d a te d  v e rs io n  o f  N a t io n a l B u ild in g  C ode -IN E T E R  2 0 0 4 .
•  M a p  o f  s o c ia l m a r g in a l i t y  in d e x  b y  d e p a r tm e n ts  P res iden cy

b e h a v io u r  d u r in g  p re v io u s  e v e n ts .

R iesgos

Summary report

http://siis.reconstrucciontarapaca.mideplan.cl/


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 tio 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 in g , 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 tio 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 tio 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 cha rge  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 .
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TABLE 11. PRINCIPAL CHARACTERISTICS OF F IN 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  c o v e - 
phe  F u n d  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 resou 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 ce 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 INA-
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  f irm 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.
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TABLE 12. 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
phasizes 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  

c a m p a igns . 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,
The v a rio u s  p u b lic  s e c to r 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 ­
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 -  w o rk in g  w ith  in c re a s in g  te rn a t io n a l a id .
d in a te d  m anner. te m  is d e le g a te d  to  th e  e ff ic ie n cy .

in s t i tu t io n s  re sp o n s ib le  C o o rd in a t io n  b e tw e e n
fo r  each s e c to r and has se c to rs  co u ld  be be tte r.
pe rfo rm e d  w e ll in re cen t 
d isasters .

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 .
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