DISASTER RISK

MANAGEMENT SERIES
NOo. 2

Managin

Disaster
1Sk 1n
mergin
conomies

20738
June 2000

Edited by Alcira Kremmer
and Maroarer Arnold

The World Ban




Recent Disaster Risk Management Series

Managing Disaster Risk in Mexico: Marker Incentives for Mitigation Investment
Managing Disaster Risk in Emerging Economies

Inundaciones en el Area Metropolitana de Buenos Aires (forthcoming)



Disaster Risk Management Series No. 2

Managing Disaster Risk
in Emerging Economies

Edited by
Alcira Kreimer and Margaret Arnold

The World Bank
Washington, D.C.



Copyright © 2000

The International Bank for Reconstruction
and Development/THE WORLD BANK
1818 H Street, N.W.

Washington, D.C. 20433, U.S.A.

All rights reserved

Manufactured in the United States of America
First printing June 2000
12340403020100

The findings, interpretations, and conclusions expressed in this paper are entirely those of the authors and should not be
attributed in any manner to the World Bank, to its affiliated organizations, or to members of its Board of Executive
Directots or the countries they represent. The World Bank does not guarantee the accuracy of the data included in this
publication and accepts no responsibility for any consequence of their use.

The boundaries, colors, denominations, and other information shown on any map in this volume do not imply on the
part of the World Bank Group any judgment on the legal status of any territory or the endorsement or acceptance of such
boundaries.

The material in this publication is copyrighted. The World Bank encourages dissemination of its work and will normally
grant permission promptly.

Permission to photocopy items for internal or personal use, for the internal or personal use of specific clients, or for
educational classroom use is granted by the World Bank, provided that the appropriate fee is paid directly to Copyright
Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, U.S.A., telephone 978-750-8400, fax 978-750-4470.
Please contact the Copyright Clearance Center before photocopying items.

For permission to reprint individual articles or chapters, please [ax your request with complete information to the
Republication Department, Copyright Clearance Center, fax 978-750-4470.

All other queries on rights and licenses should be addressed to the World Bank at the address above or faxed to
202-522-2422.

Photo credits:

Cover, Turkey earthquake, 1999, photographer, Catherine Stevens; page xiv, workers after Turkey earthquake, 1999,
photographer, Catherine Stevens; page 8, street flooded fromHurrican Mitch, Nicaragua, 1998, photo, PAHO/WHO
page 52, reinforcing a building with sheer wall and cladding, Vanadzor, Armenia, 1996, photographer, Eric N. Patterson;
page 100, fallen freeway due to Kobe earthquake, Japan, 1995, photographer, Fouad Bendimerad.

ISBN 0-8213-4726-8
ISSN 1020-8135

Cover design by Communications Development Incorporated.
Library of Congress Cataloging-in-Publication Data

Managing disaster risk in emerging economies / Alcira Kreimer and Margaret Arnold, editors.
p. cm. — (Disaster risk management series)
Includes bibliographical references.
ISBN 0-8213-4726-8
1. Emergency management—FEconomic aspects—Developing countries. 2. Emergency
management—Developing countries—Planning. 3. Disaster relief—Economic
aspects—Developing countries. 4. Disaster relief—Developing countries—Planning. L
Kreimer, Alcira.  I1. Arnold, Margaret, 1965 IIL. Series.

HV551.5.D44 M35 2000
363.346309172¢34—dc21 00-035920



Contents

Acknowledgments v

Acronyms vii
Contributors X
Introduction 1

PartI Risk Identification

1. Developing Countries and the Economic Impacts of Natural Disasters
Charlotte Benson and Edward J. Clay 11

2. Economic Aspects of Floods: The Case of Argentina
Héctor Sejenovich and Guillermo Cock Mendoza 22

3. Floods in Buenos Aires: Learning from the Past
Hilda Maria Herzer and Nora Clichevsky 32

4. Climate, Change, and Disasters Maxx Dilley 45

Part II Risk Reduction

5. Infrastructure, Natural Disasters, and Poverty Paul K. Freeman 55

6. Flooding Issues: The Case of the United States  Juan B. Valdés 62

i1



Part 111

10.

Managing Disaster Risk in Emerging Economies

Cultural Heritage and Natural Disasters: Incentives for Risk Management
and Mitigation  June Taboroff 71

Single-family Housing: The Window of Opportunity for Mitigation Following
Natural Disaster Ronald S. Parker 80

Women and Children Facing Disaster ~ William A. Anderson 85

Climate Change from a Development Perspective
Maarten K. van Aalst and Ian Burton 91

Risk Transfer and Finance

11.

12.

13.

14.

15.

16.

Risk and Insurance by the Poor in Developing Nations  ].G.M. (Hans) Hoogeveen 103

Financing Disaster Mitigation for the Poor
Krishna S. Vatsa and Frederick Krimgold 129

Moral Dimensions of Risk Transfer and Reduction Strategies
Thomas W. Dunfee and Alan Strudler 154

Risk Transfer and Finance Experience in the Caribbean  Jan C. Vermeiren 166
Incentives for Mitigation Investment and More Effective Risk Management:

The Need for Public-Private Partnerships Howard Kunreuther 175

Catastrophe Insurance and Mitigating Disaster Losses: A Possible Happy Marriage?
Robert E. Litan 187



Acknowledgments

This volume presents papers connected to several
events organized by the World Bank’s Disaster Man-
agement Facility (DMF). The events focused on creat-
ing strategic partnerships to reduce the impacts of
disasters on developing countries. The first event was
a June 1999 consultation of the international com-
munity and private sector on how to collaborate on
disaster risk management. The second event comprised
workshops connected to the DMF’s Market Incentives
for Mitigation Investment (MIMI), which explores
public-private partnerships to provide incentives for
disaster mitigation investment. The third occasion was
a February 2000 workshop cosponsored with the
United Nations Development Programme (UNDP) to
explore microfinance instruments to help the poor
manage disaster risk.

These events and related initiatives led to the Feb-
ruary 2000 launching of the ProVention Consortium.
The Consortium is a global coalition of governments,
international organizations, academic institutions,
private sector, and civil society organizations aimed at
reducing disasters in developing countries. The Con-
sortium is based on two premises: (1) we all must take
responsibility to make this new millennium a safer
one, and (2) it is the intersectoral links—for example,
among the scientific community and policymakers,
and among the private and public sectors—that will
facilitate risk assessment, risk reduction, and risk edu-
cation activities in developing countries. The
ProVention Consortium is an international network

to share knowledge and connect and leverage resources
to reduce disaster risk. By involving all stakeholders,
the Consortium intends to promote innovative solu-
tions for reducing disaster risk. It focuses on synergy
and coordination, so that efforts, and benefits, are
shared.

The Disaster Management Facility (DMF) team ex-
presses its thanks to UNDP for its cosponsorship of
the launch of the ProVention Consortium, and to the
Government of Norway for the leadership it has dem-
onstrated in the initiative. Thanks go also to the other
governing members of the ProVention Consortium. A
full listing of the governing members of the ProVention
Consortium can be found at www.worldbank.org/dmf.
The editors also would like to thank all of the contrib-
uting authors to the volume for their careful consider-
ation of the topics.

The DMF team would like to express special thanks
to several members of the World Bank staft who pro-
vided essential support to the goals of the Facility.
These include President James Wolfensohn; Nemat
Talaat Shafik, Vice President for Private Sector Devel-
opment and Infrastructure; Manuel Conthe, Vice Presi-
dent of the Financial Sector; David de Ferranti, Vice
President for Latin America and the Caribbean;
Eduardo Doryan, Vice President for Human Develop-
ment; lan Johnson, Vice President for Environmen-
tally and Socially Sustainable Development (ESSD);
Jean-Francois Rischard, Vice President for External
Affairs, Europe; Frannie Léautier, Director of Infra-



vi

structure; John Flora, Sector Director for Transport;
Robert Watson, Chief Scientist and Director for ESSD;
Andrei Raczynski, Director of Infrastructure, Interna-
tional Finance Corporation; Jeffrey Gutman, Sector
Manager for Transport in the Latin America and Car-
ibbean Region; Anthony Pellegrini, Sector Director of
Urban Development; and Nicholas Van Praag, Princi-
pal External Affairs Officer for ESSD.

Partial funding for the two chapters on the Argen-
tina case study was provided by the Government of
the Netherlands, as part of the World Bank/Nether-

Managing Disaster Risk in Emerging Economies

lands Environment Program. The World Bank’s Disas-
ter Management Facility thanks the Netherlands for
its generous support. These two chapters were trans-
lated from Spanish by Aracely Barahona-Strittmatter,
with additional editing by Melanie Zipperer. Alicia
Hetzner was editorial consultant for this volume, and
Gaudencio Dizon was the desktop publisher. The edi-
tors express their gratitude for their professionalism
and excellent work. The editors also extend their
thanks for the support provided by Livia Mitchell and
Maria Eugenia Quintero.



Acronyms

ASCAs
AHPS
ALERT
AWIPS
BRAC
CARICOM
CAS
CAT
CBO
CDMP
CEA
CGE
CHF
CRED
DHA
DMRS
EMA
ENSO
EU
FEMA
FIA
FIFMTF
FIRM
FPC
GCI
GCM
GDP
GHG
GIS
GoT

Accumulating Savings and Credit Associations
Advanced Hydrologic Prediction System (U.S.)
Automated Local Evaluation in Real Time
Advanced Weather Interactive Processing System
Bangladesh Rural Advancement Committee
Caribbean Community

Country Assistance Strategies (CASs)

catastrophe bond

Congressional Budget Office

Caribbean Disaster Mitigation Project

California Earthquake Authority

computable general equilibrium

Cooperative Housing Foundation

Center for Research on the Epidemiology of Disasters
now OCHA

disaster mitigation and relief strategies
Emergency Management Australia

El Nifio and the Southern Oscillation

expected utility

Federal Emergency Management Agency (U.S.)
Federal Insurance Administration (U.S.)

Federal Interagency Floodplain Management Task Force (U.S.)
Flood Insurance Rate Map (U.S.)

Federal Power Commission (U.S.)

Getty Conservation Institute

General Circulation Models

gross domestic product

greenhouse gas

Geographic Information System

Government of Turkey

vii



viii Managing Disaster Risk in Emerging Economies

ICCROM International Center for the Study of the Preservation and Restoration of Cultural Property
ICOM International Commission on Monuments

ICOMOS International Council on Monuments and Sites

IDNDR International Decade of Natural Disaster Reduction

IF1 international financial institutions

IFM Integrated Fire Management

IFRC International Federation of Red Cross and Red Crescent Societies
IGM Instituto Geografico Militar (Argentina)

IIASA International Institute for Applied Systems Analysis

IIPLR Insurance Institute for Property Loss Reduction

IPCC Intergovernmental Panel on Climate Change

ISCT Integrative Social Contracts Theory

1SO Insurance Services Office

ITFPMRC Interagency Floodplain Management Review Committee (U.S.)
LFWS Local Flood Warning System (U.S.)

MEGS Maharashtra Employment Guarantee Scheme

MIMI Market Incentives for Mitigation Investment

NFIP National Flood Insurance Program (U.S.)

NOAA/OGP  National Oceanic and Atmospheric Administration, Office of Global Programs
NGO nongovernmental organization

NRC National Research Council (U.S.)

NRDF National Research and Development Foundation (St. Lucia)
NWC National Water Commission (U.S.)

NWS2000 National Weather Service improved forecast systems (U.S.)
OCHA United Nations Office of the Coordinator for Humanitarian Assistance
OECS Organization of Eastern Caribbean States

OFDA/USAID  Office of Foreign Disaster Assistance of the U.S. Agency for International Development
OTA United States Office of Technology Assessment

PML Probable Maximum Loss

RMM risk mitigation measure

ROSCA rotating savings and credit association

SCS Soil Conservation Service (U.S.)

SFH Special Flood Hazard Area (U.S.)

SPREP South Pacific Regional Environment Program

SPPO South Pacific Program Office

SuC Standard Unit Contract

TFFFCP Task Force on Federal Flood Control Policy (U.S.)

TVA Tennessee Valley Authority (U.S.)

uUIC UNITED Insurance Company (Barbados)

UNDHA United Nations Department of Humanitarian Affairs

UNDP United Nations Development Programme

UNEP United Nations Environment Programme

UNESCO United Nations Educational, Scientific and Cultural Organization
UNFCCC United Nations Framework Convention on Climate Change



Acronyms

USACE
USAID/OFDA
USBR
USGPO

WRC

WRDA

XOL

United States Army Corps of Engineers

United States Agency for International Development, Office of U.S. Foreign Disaster Assistance
United States Bureau of Reclamation

United States Government Printing Office

Water Resources Council (U.S.)

Water Resources Development Act (U.S.)

excess-of-loss

ix



Contributors

William A. Anderson

Senior Advisor

Disaster Management Facility
World Bank

1818 H Street, NW, Room 4K-270
Washington, DC 20433

USA

Tel.: 202-473-6495

Fax: 202-522-2125

E-mail: wanderson@worldbank.org

Charlotte Benson

Senior Research Associate
Overseas Development Institute
Mulberry House

Station Road

East Sussex TN31 6QA,

United Kindgom

Tel.: 44-1797-252-954

Fax: 44-1797-252-954

E-mail: cbenson321@aol.com

Ian Burton

Consultant

72 Coolmine Road
Toronto, Ontario

CANADA M6] 3E9

Tel: 416 739 4314

Fax: 416 739 4279

Email: lan.Burton@ec.gc.ca

Edward J. Clay

Senior Research Associate
Overseas Development Institute
Portland House, Stag Place
London SW1E 5DP

United Kingdom

Tel.: 44-1273-723-101

Fax: 44-207-393-1699

E-mail: e.clay@odi.org.uk

Nora Clichevsky

Architect

Instituto de Geografia
Universidad de Buenos Aires
Argentina

Tel.: 54-11-4772-9775

Fax: 54-11-4833-2488
Email: noraclic@satlink.com

Maxx Dilley

Geographer

Disaster Management Facility
World Bank

1818 H Street, NW, Room F 4K-264
Washington, DC 20433

USA

Tel: 202-473-2533

Fax: 202-522-2125

Email: mdilley@worldbank.org



Contributors

Thomas W. Dunfee

Kolodny Professor of Social Responsibility

The Wharton School, University of Pennsylvania
3620 Locust Walk

Philadelphia PA 19104-6369

USA

Tel.: 215-898-7691

Fax: 215-573-2006

E-mail: dunfeet@wharton.upenn.edu

Paul K. Freeman

Senior Research Scholar

International Institute for Applied Systems Analysis
(IIASA)

A-2361 Laxenburg

Austria

Tel.: 43-2236-807-471

Fax: 43-2236-807 466

E-mail: freeman@iiasa.ac.at

Hilda Maria Herzer

Professor and Researcher

Instituto Gino Germani

Facultad de Ciencias Sociales
Universidad de Buenos Aires
Argenting

Tel. 54-11-4542-8543

Fax: 54-11-4382-7040

Email: centro@datamarkets.com.ar

J. G. M. (Hans) Hoogeveen
Vrije Universiteit

De Boelelaan 1105

Room 4A-29

1081 HV Amsterdam

The Netherlands

Email: hhoogeveen@econ.vu.nl

Frederick Krimgold

Director of Joint Center for Disaster and Risk Management
Virginia Polytechnic Institute and State University
Northern Virginia Center

7054 Haycock Road

Falls Church, VA 22043-2311

USA

xi

Tel: 703-538 8366
Fax: 703-538 8383
Email: krimgold@vt.edu

Howard Kunreuther

Cecilia Yen Koo Professor of Decision Sciences
and Public Policy

The Wharton School

University of Pennsylvania

Philadelphia, PA 19104-6366

USA

Tel.: 215-898-4589

Fax: 215-573-2130

E-mail: kunreuth@wharton.upenn.edu

Robert Litan

Director, Economic Studies Program,
and Cabot Chair in Economics

The Brookings Institution

1775 Massachusetts Ave. N.W.

Washington, DC 20036-2188

USA

Tel.: 202-797-6120

Fax: 202-797-6184

E-mail: rlitan@brook.edu

Ronald S. Parker

Senior Evaluations Officer
Operations Evaluation Department
World Bank

1818 H Street, NW

Washington, DC 20433

USA

Tel.: 202-473-1688

Fax: 202-522-3123

E-mail: rparkerl@worldbank.org

Héctor Sejenovich
Consultant

Economia y Ambiente

Uriarte 2462 5A-6 A
Argentina

Tel/Fax: 54-1 773-4653
Email: hsejenovich@sion.com



Xii

Alan Strudler

Professor, Legal Studies Department

2204 Steinberg - Dietrich Hall

The Wharton School, University of Pennsylvania

Philadelphia, PA 19104
USA

Tel.: 215-898-1221
Fax: 215-573-2006

E-mail: strudler@wharton.upenn.edu

June Taboroff
Cultural Resource Specialist
and Consultant
World Bank
526 Fulham Road
London SE5 8EA
United Kingdom
Tel.: 44-207-736-8212
Fax: 44-207-736-0784
E-mail: jtaboroff@worldbank.org

Juan B. Valdés

Professor and Department Head

Department of Civil Engineering
and Engineering Mechanics

The University of Arizona

Tacson AZ 85721-0072

USA

Tel.: 520-621-6564

Fax: 520-621-2550

Email: jvaldes@u.arizona.edu

Managing Disaster Risk in Emerging Economies

Maarten K. van Aalst

Institute for Marine and Atmospheric Research
Utrecht (IMAU)

Utrecht University

PO Box 80005

3508 TA Utrecht

The Netherlands

Tel.: 31-30-253-7760

Fax: 31-30-254-3163

E-mail: M.K.vanAalst@phy.uu.nl

Krishna S. Vatsa
Consultant, World Bank,
and Department of Engineering Management
George Washington University, Rm. 707 Staughton
22nd Street, NW
Washington, D.C. 20052
USA
Tel: 703-812 3966
Email: vatsa@gwu.edu

Jan Vermeiren

Chief, Caribbean Region
Organization of American States
1889 F Street, NW
Washington, DC 20006

USA

Tel.: 202-458-3006

Fax: 202-458-3560, 3168
E-mail: jvermeiren@oas.org









Introduction

The revolutionary idea that defines the boundary be-

tween modern times and the past is the mastery of

risk: the notion that the future is more than a whim

of the gods and that men and women are not passive
before nature.

—Peter L. Bernstein, Against the Gods:

The Remarkable Story of Risk

Natural disasters long have been considered a tragic
interruption to the development process. Lives are lost;
social networks are disrupted; and capital investments
are destroyed. And when development plans are laid
and disaster strikes, development funds are diverted
to the emergency. Additional aid is directed to relief
and reconstruction needs to get the country “back on
track” toward economic and social development.

In recent years, however, the development commu-
nity has been making the links between disasters and
development. This evolution would seem inevitable
when one considers the disproportionately high costs
that developing countries pay for disasters.

The Development-Disaster Treadmill

In 1999 natural catastrophes and man-made disasters
claimed more than 105,000 lives across the globe, and
resulted in total losses of around US$100 billion (Swiss
Re 2000). Developing countries bear the majority
of these costs, accounting for more than 95 percent of

the deaths. The landslides in Venezuela alone caused
around 50,000 fatalities; the Turkey earthquake
claimed 20,000 lives; and the Orissa cyclone in India
killed 15,000.

In 1998 close to half of the US$65 billion in eco-
nomic losses caused by natural disasters were related
to a single event in the developing world—the flood-
ing of the Yangtze River. When the costs of Hurricane
Mitch, the second largest catastrophic event of that
year, are figured in, two-thirds of global losses occurred
in the developing world. While the inter-regional dis-
tribution is variable, one thing is not: based on in-
come disparities, the per capita burden of catastrophic
losses is dramatically higher in developing countries
(Freeman 1999).

Moreover, natural disasters impact developing coun-
tries in other ways not reflected in the figures above.
Disaster losses include not only the shocking direct
impacts that we see on the news, such as the loss of
life, housing, and infrastructure, but also indirect im-
pacts such as the foregone production of goods and
services caused by interruptions in utility services,
transport, labor supplies, suppliers, or markets.

Secondary losses include impacts on such macro-
economic variables as economic growth, balance of
payments, public spending, and inflation. In a global
economy changes in the perception of risk can ad-
versely affect an economy if investors demand higher
rates of return. If investors do not believe they are
being adequately compensated for the risk they face,



may decide to close a business or move to a less risky
economy. The industry and businesses in the area of
Turkey hit by the 1999 earthquake contribute to more
than 35 percent of the country’s gross domestic prod-
uct (GDP). The destruction of these businesses is likely
to effect the economic growth of Turkey for many years.
The earthquake in Turkey had repercussions on the
cotton producers in Africa as well, who were not able
to export their production to the cotton manufactur-
ers located in the devastated area.

As mentioned, another important impact that natu-
ral disasters have on developing countries is that funds
targeted for development are reallocated to finance
relief and reconstruction efforts, jeopardizing long-
term development goals. Natural disasters, therefore,
impede progress towards social and economic growth,
as they wipe out investments made and divert re-
sources from federal, state, and municipal budgets and
aid agencies to recovery activities.

A Development Imperative: Reducing Disasters
to Reduce Poverty

In its mission to reduce poverty the World Bank offers

loans, advice, and an array of resources to more than

100 developing countries and countries in transition

to help each country onto a path of stable, sustain-

able, and equitable growth. The Bank’s primary focus

is helping the poorest people and the poorest coun-

tries. However, the Bank emphasizes the same priori-

ties for all of its clients:

» Investing in people through basic health and
education

* Protecting the environment

* Encouraging private sector development

» Strengthening governments’ ability to deliver
quality services efficiently and transparently

* Promoting reforms to create a stable macroeco-
nomic environment conducive to investment
and long-term planning (World Bank 1998).

Poverty and vulnerability to disasters are closely
linked. Disaster risk management is essential to the
fight against poverty, because the poor are dispropor-
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tionately affected by disaster. As with any risk, such
as the death of a bread winner or commodity price
swings, the poor are much more vulnerable to disas-
ters due to their lack of assets with which to smooth
consumption and respond to catastrophic events.
Moreover, the poor often are forced to accept a higher
exposure to hazards. Typically, they live in unsafe ar-
eas on marginal lands such as flood plains, slopes of
steep hillsides, and river beds. Although they live in
more vulnerable areas, the daily struggle to survive
takes priority over investment in mitigating the im-
pacts of potential disaster events.

Therefore, poverty plays a big role in keeping people
vulnerable to disasters. In the same fashion disasters
serve as a powerful downward trigger to poverty by
continually destroying the few assets of the poor and
wiping out investments in infrastructure and services
that serve the poor. Access to public infrastructure
comprises a large component of the wealth of the poor-
est households. The annual direct damage to infra-
structure due to natural disasters in Asia alone is esti-
mated at US$12 billion. Rural infrastructure projects
(roads, irrigation, and electrification) have been found
to be highly effective in reducing poverty. Programs
and policies to minimize natural catastrophic losses,
to improve public and private responses, and to insti-
tute appropriate risk transfer mechanisms will have a
high anti-poverty impact (MacKellar and others 1999).

The links between poverty and disaster vulnerabil-
ity make disaster management an important part of
the World Bank’s central mission to reduce poverty.
While the Bank has a long tradition of providing re-
construction assistance after a disaster event, its ef-
forts are increasingly integrating more proactive mea-
sures to prevent and mitigate the impact of disasters
in its client countries.

World Bank Disaster Assistance

The World Bank is the largest provider of disaster-re-
lated assistance. Since 1980 the Bank has lent about
US$20 million for disaster-related projects. In the last
two decades the Bank has approved 110 reconstruc-
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tion operations amounting to nearly US$10 billion.
However, actual Bank support for natural disaster re-
construction is probably nearly double that figure,
since the figure does not include funds that were real-
located from “normal” operations to respond to a di-
saster emergency. Typically, redirection of funds from
an ongoing portfolio is the first course of Bank action
in a country hit by disaster, as it is the most rapid way
to get urgently needed assistance to an emergency situ-
ation. Redirected funds usually are followed up with
a stand- alone reconstruction project. In Turkey the
Bank reallocated US$267 million from ongoing
projects in health, education, and reconstruction from
flooding and a previous earthquake to provide urgently
needed funds to the 1999 emergency caused by the
Marmara earthquake. In Venezuela 150 million was
reallocated from the portfolio in response to the
December 1999 flooding and landslides. After Hurri-
cane Mitch struck in 1998, portfolio reallocations for
the four most affected countries (El Salvador, Guate-
mala, Honduras, and Nicaragua) amounted to US$226
million.

Weather-related disasters—f{loods, storms and
droughts—account for nearly three-fourths of the
Bank’s reconstruction projects. Typically, the projects
are multisectoral, and implemented in both urban and
rural areas. By and large Bank projects have focused
on repairing infrastructure and damaged community
facilities as well as on supporting economic recovery
through emergency imports.

Increasingly, the Bank has learned that reconstruc-
tion projects are not just “normal” projects to be imple-
mented quickly. Over the years more and more recon-
struction projects have also supported measures to
strengthen institutional capacity to respond to future
emergencies—through information and early warn-
ing systems, for instance—as well as structural mea-
sures to mitigate the impacts of future natural events.

The World Bank and its borrowers have developed
a greater awareness of the need to invest more heavily
in disaster prevention and mitigation. Since 1980 more
than 200 projects containing components aimed at
mitigating potential disaster impacts have been ap-
proved, amounting to approximately US$12 billion.

About 90 percent of these projects have addressed
three likely weather-related events—floods, forest fires,
and droughts—all with long lead times against which
mitigation can be most effective. Among the main
components are forest fire prevention including fire
breaks and flood protection measures ranging from
coastal defenses to terracing. As part of institutional
development, these projects have pursued the
enforcement of land use and building codes to avoid
settlement in hazardous areas or in vulnerable widely
structures.

Since cost information is not readily available on
each component dedicated to disaster mitigation
within all projects identified, it difficult to determine
an accurate figure for Bank investment in disaster
mitigation. Therefore, the total loan amount of US$12
billion above probably overestimates the total invest-
ment in mitigation. However, there is a definite trend
in the Bank toward increasing investment in mitiga-
tion. Of the more than 200 mitigation projects ap-
proved since 1980, 80 were approved in the last 5
years; 58 were approved in the last 2 years.

Integrating Disaster Management in Bank
Activities: Disaster Management Facility

To respond to an increased demand in disaster recon-
struction assistance and to build on the efforts to miti-
gate disaster impacts, in 1998 the Bank established
the Disaster Management Facility (DMF). The facility
serves as the institution’s central resource for techni-
cal support, information, and lessons learned on di-
sasters, as well as for strategic direction on disaster
risk management.

The DMF% objectives are to help the Bank provide
a more strategic and rapid response to disaster emer-
gencies and, more importantly, to integrate disaster
prevention and mitigation measures in all Bank ac-
tivities. The unit provides operational support and
training for Bank staff and clients, addresses strategy
and policy issues, and cultivates productive partner-
ships with the international and scientific communi-
ties, private sector groups, and nongovernmental



organizations (NGOs) to advance disaster reduction
efforts. In carrying out these tasks, the DMF focuses
on the three key components of disaster risk manage-
ment: risk identification, risk reduction, and risk shar-
ing/transfer.

Risk Identification: Assessing Hazards, Vulnerability,
and Impacts of Disasters

Any effective strategy to manage disaster risk must
begin with an identification of the hazards and what
is vulnerable to them. In this way informed decisions
can be made on where to invest and how to design
sustainable projects that will withstand the impacts
of potential disaster events. A more complete under-
standing of the full economic, financial, and social
impacts of disasters on a country also helps to dem-
onstrate the importance of including risk reduction
measures in development plans.

Working with the World Bank operational complex
and with local and international partners, the Disas-
ter Management Facility has organized ongoing efforts
to inform the priority-setting process of the Bank’s
Country Assistance Strategy (CAS) development,
sectoral policies, and project design. Initiatives include
(1) country case studies to generate detailed evidence
of the economy-wide significance of natural disasters
and the problems they pose for long-term develop-
ment, (2) models of the impacts of natural catastro-
phes on macroeconomic projections and infrastruc-
ture, and (3) a vulnerability index to identify the high-
est priorities in member countries and to identify ur-
gent issues that need to be covered through develop-
ment assistance.

Risk Reduction: Avoiding Hazards
and Reducing Vulnerability

Disasters result when an extreme natural or techno-
logical event coincides with a vulnerable human settle-
ment. The DMF provides guidance and operational
support on how best to integrate disaster risk reduc-
tion measures in project design. The unit also has ca-
pabilities for rapid response in the event of major
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emergencies. DMF staff have provided technical sup-
port to the country teams on reconstruction efforts in
Honduras, Nicaragua, and Venezuela; disaster risk
management projects in Mexico and the Caribbean;
earthquake reconstruction efforts in Turkey; flood re-
covery projects in Madagascar and Mozambique; and
disaster prevention efforts in Vietnam.

Reducing disaster risk requires that all stakehold-
ers change their perceptions and behavior to place a
high priority on safety in planning and development.
Consequently, the DMF places a high priority on un-
dertaking research and pilot projects that demonstrate
the value of disaster risk reduction and contribute to
Bank strategies and operations. For example, in
Bangladesh an initiative is underway to develop a
Community-based System for Disaster Prevention. It
builds on the experience of community-based finan-
cial institutions such as the Grameen Bank to broaden
the understanding and direct participation of com-
munities in disaster mitigation investment.

Risk Sharing and Transfer: Protecting Investments
and Sharing the Costs

The private insurance sector contributes important
funding for natural disaster reconstruction in devel-
oped countries, but it has made fewer inroads in de-
veloping country markets. In emerging economies the
state and the individual carry much of the cost of di-
sasters. As a result, ad hoc funds transfers to respond
to disaster emergencies disrupt planned development
activities. Such diversion of development funding
postpones progress toward long-term economic and
social improvement.

The DMF supports efforts that protect development
investments and advance disaster risk awareness. One
such activity is the Market Incentives for Mitigation
Investment (MIMI) initiative. Begun in 1998, MIMI
works to create public-private partnerships to provide
effective incentives for institutional and individual in-
vestment in disaster mitigation measures. MIMI case
studies document current disaster management capac-
ity and the potential for positive development in in-
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surance and financial markets to mobilize mitigation
investment.

The first case study was conducted in Mexico, and
another was conducted in Argentina, focusing on
flooding in the Buenos Aires Metropolitan Area. As a
result of the Mexico case study the Government of
Mexico requested that the Bank prepare a project ad-
dressing the needs of ex ante initiatives to reduce di-
saster losses.

The DMF is also exploring the development of tools
to assist the very poor to more effectively manage di-
saster risk. Since the poor are disproportionately af-
fected by disasters and typically lack access to formal
insurance mechanisms, the DMF is exploring
Microfinance for Disaster Risk together with the United
Nations Development Program (UNDP). This project
aims to identify and disseminate effective microfinance
mechanisms that can deal with covariate risks such as
disasters and that build social capital and encourage
risk mitigation for the very poor.

Stepping off the Treadmill: Partnerships
for Prevention and Mitigation

The development community has learned a critical
lesson from past disasters: we can continue to build
vulnerability, thereby exacerbating disasters, or we can
lessen their impacts. The creation of the DMF and its
activities are enabling the Bank to shift to a more pre-
ventive mode, to shift from response to preparation
and from the ex-post mobilization of resources to ex-
ante programs of risk reduction and risk transfer. The
need for this shift was echoed by the leaders of the
Central American countries in the 1999 Stockholm
donors meeting to pledge recovery assistance for Hur-
ricane Mitch. These leaders called for a “transforma-
tion” of the region rather than mere reconstruction,
or a return to the same state of vulnerability.

As the largest provider of development assistance,
the World Bank can play a leading role in the neces-
sary transformation to a new paradigm that puts com-
prehensive disaster risk management at the core of
development. However, the Bank is still one among

many development institutions, and does not pretend
to have all the answers nor expertise to address the
serious problem of disasters. For this reason, the DMF
promotes strategic alliances with key private, govern-
ment, multilateral, and nongovernmental organiza-
tions to ensure the inclusion of disaster risk reduction
as a central value of development.

ProVention Consortium

The most important of these partnerships was

launched in February 2000. The ProVention Consor-

tium is a global coalition of governments, international
organizations, academic institutions, the private sec-
tor, and civil society organizations. The Consortium
is based on the premise that we all must take respon-
sibility for making the new millennium a safer one
and that it is the inter-sectoral links—among the sci-
entific community, policymakers, and the private and
public sectors—that will facilitate the promotion of
risk assessment, risk reduction, and risk education
activities in developing countries.

The Consortium’s objectives are straightforward and
attainable:

* To promote a culture of safety through education
and training among leaders and citizens of devel-
oping countries

* To support public policy that can reduce the risk of
natural and technological disasters in developing
countries

* To support pilot projects and to disseminate infor-
mation about “best practices” proven to mitigate
the scope and frequency of disasters

* To develop governments’ ability to minimize disas-
ters and to respond effectively when they occur

* To forge links between public and private sectors,
between the scientific community and
policymakers, between donors and victims, so that
all stakeholders work together to strengthen the
economy, reduce pain and suffering, and promote
the common good.

The ProVention Consortium functions as a network
to share knowledge and to connect and leverage re-
sources to reduce disaster risk. It focuses on synergy



and coordination so that efforts, and benefits, are
shared. Partners include the Government of Norway,
Government of Japan, Organization of American
States, International Federation of the Red Cross and
Red Crescent Societies, Pan-American Health Organi-
zation, UN Development Programme, UN Environ-
ment Programme, UN Office for the Coordination of
Humanitarian Affairs, UN World Food Programme,
World Meteorological Organization, African Develop-
ment Bank, Asian Development Bank, Inter-American
Development Bank, World Institute for Disaster Risk
Management, World Conservation Union (IUCN), In-
ternational Institute for Applied Systems Analysis,
Wharton School of the University of Pennsylvania, and
private sector groups such as CEMEX, Munich Rein-
surance, and Swiss Reinsurance.

As a new initiative, the Consortium holds promise
as a coalition with governments to assist them in tak-
ing charge to identify and reduce the risks they face
and in bringing in the participation of their citizens.
It will be a coalition with civil society and communi-
ties to mobilize grassroots support for disaster pre-
paredness and mitigation measures. It will be a coali-
tion with the private sector, which has a major role to
play in the promotion of risk awareness, risk preven-
tion, pre-emergency planning and risk pre-financing.
Finally, the Consortium will be a coalition of develop-
ment community members to end duplication of ef-
fort and waste.

Organization of This Volume

This volume contains work that was produced over
the first two years of operation of the Disaster Man-
agement Facility and led to the establishment of the
ProVention Consortium. A draft publication was dis-
tributed at the February 3-4, 2000 launch of the
ProVention Consortium in Washington, D.C. Many of
the chapters were presented at that conference. The
volume is organized in three parts, corresponding to
the three main components of effective disaster risk
management: risk identification, risk reduction, and
risk financing and transfer.

Managing Disaster Risk in Emerging Economies

Part 1 on risk identification contains chapters on
the economic impacts on natural disasters in develop-
ing countries, including flooding, with the example of
Buenos Aires; and time scales of climate and disaster.

Part II explores aspects of reducing disaster risk,
such as the relationship of infrastructure, natural di-
sasters, and poverty; flooding issues in the United
States, incentives for risk management and mitigation
concerning cultural heritage; issues related to single-
family housing, women, and children; and climate
change from a development perspective.

Part 111 looks at strategies for developing countries
to more effectively share and transfer disaster risk from
the angles of risk and insurance by the poor in devel-
oping countries; financing disaster mitigation for the
poor; moral dimensions of risk transfer and reduction
strategies; incentives for mitigation investment and risk
management to encourage public-private partnerships;
and linking catastrophe insurance and mitigating di-
saster losses.

Each chapter was selected to provoke thought and
explore options on how best to integrate disaster risk
management in sustainable development efforts. Re-
ducing disaster vulnerability in developing countries
may very well be the most critical challenge facing
development in the new millennium. As the earth’s
natural environment continues to be degraded or de-
stroyed, vulnerability grows along with population
growth and the frequency and magnitude of disasters
increase. Their most deadly impacts are on the lives
and environment of the poor.

Development efforts have focused on helping the
poor deal with many of the risks they face in daily life,
such as in employment, health care, transport, clean
water and sanitation, and education. Perhaps it is the
“natural” nature of hazard events that have helped to
perpetuate the myth that disasters are a “whim of the
gods” and outside of human control. This fatalistic
attitude in turn kept disaster risk from becoming a
priority issue in development. However, one must re-
member that these events are natural, recurrent phe-
nomena of our physical environment. It is always hu-
man actions leading up to and immediately following
them that makes them disasters.
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Frederick Cuny stated it very simply when he com-
pared the 1971 San Fernando, California earthquake,
which killed 58 people, with the 1973 earthquake in
Managua, Nicaragua, which killed more than 6,000.
Cuny asserted it was the level of development of the
two cities that made the San Fernando event an “earth-
quake” and the Managua event a “disaster” (Cuny
1994).

A similar comparison was made by World Bank Vice
President for Europe Jean Francois Rischard in com-
paring the December 1999 floods and landslides in
Venezuela with the storms that hit France at the about
the same time. While the amount of direct economic
losses was similar in magnitude in both cases—
approximately US$10 billion in damage to infrastruc-
ture—50,000 people died in Venezuela compared to
123 in France. And while Venezuela will be dealing
with the effects of the disaster for years to come, France
is already recovering through an astute system of public
and private crisis response system and burden shar-
ing. In the end, it is an issue of basic development. It
is doing development right, and making sure that
human activities contribute to reducing disasters rather
than exacerbating them.
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Chapter 1

Developing Countries and the Economic
Impacts of Natural Disasters

Charlotte Benson and Edward ]. Clay

Available data suggest that natural disasters can cause
considerable damage, with potentially severe economic
consequences. During 1990-98, natural disasters re-
sulted in economic losses averaging an estimated
US$76bn per year (in real 1998 prices) (Munich Re
1998).! Moreover, there is clear evidence that the costs
of disasters are increasing. Real annual economic losses
averaged US$4.9bn in the 1960s, US$9.5bn in the
1970s, and $15.1 bn in the 1980s. Record losses of
US$191bn were recorded in 1995, the year of the Kobe
earthquake. The second highest ever losses occurred
in 1998, with a series of disasters around the world
causing estimated economic damage of US$90bn and
some US$15bn insured losses.

Such figures are dramatic. However, the full eco-
nomic costs of disasters are probably even higher. Es-
timated figures are largely based on “direct” physical
impacts, or losses of fixed capital and inventory (box
1). Meanwhile, many “indirect” and “secondary,” or
flow, effects on economic activity—such as changes
in fiscal policy or the long-term consequences of the
reallocation of investment resources—go unrecorded.
This loss of information in part reflects difficulties in
isolating the impact of natural disasters from other
factors on economic performance; or of capturing such
impacts in a single monetary figure.

Those assessing the costs of a disaster are also typi-
cally most concerned with meeting the short-term hu-
manitarian needs of affected communities and funding
reconstruction, so they concentrate on physical dam-
age.
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The emphasis on direct, physical losses has engen-
dered a widespread perception that the absolute cost
of disasters increases, and their relative cost as a per-
centage of gross domestic product (GDP) declines, as
a country develops and, thus, as the value of capital
assets rises.? However, recent analysis of the relation-
ship between the structure and stage of development
of an economy and its hazard vulnerability suggests a
far more complex picture (Benson and Clay 1998).
This analysis highlights the particular problems that
disasters pose for middle- as well as low-income coun-
tries. It also underlines the importance of examining
natural disasters not as singular events but rather as a
series of successive random shocks which may have
had a long-term impact on the pace and nature of
development of particular countries. However, the
analysis clearly indicates that there is considerable
scope, both at a macro and household level, to influ-
ence the extent and nature of hazard vulnerability.

Determinants of Economic Hazard Vulnerability

The scale and nature of the economic impacts of a natu-
ral hazard depend on a range of factors, including:

* Type of hazard

* Geographical area and scale of impact

* Structure of an economy

* Prevailing economic conditions

» Stage of development of a country

» Stage of technical and scientific advancement.
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Box 1

Direct costs relate to the physical damage to capital assets,
including buildings, infrastructure, industrial plants,
crops, and inventories of finished, intermediate, and raw
materials destroyed or damaged by the actual impact of a
disaster.

Indirect costs refer to damage to the flow of goods and
services including lower output from damaged or de-
stroyed assets and infrastructure; loss of earnings due to
damage to marketing infrastructure such as roads and
ports and to lower effective demand; job losses; and the

sive inputs following the destruction of cheaper usual
sources of supply. They also include the costs in terms of
both medical expenses and lost productivity arising from
increased incidence of disease, injury, and death. Indi-
rect costs can be difficult to estimate, in part because of
their “knock-on” effects. For example, disruption of the
provision of basic services, such as telecommunications
or water supply, can have far-reaching implications. Gross
indirect costs are also in part offset by the positive knock-
on effects of the rehabilitation and reconstruction efforts,
such as increased activity in the construction industry.
The complexity of indirect impacts can create problems
of double-counting.

Secondary effects concern both the short- and long-term
impacts of a disaster on overall economic performance,
such as deterioration in trade and government budget
balances and thus, perhaps, increased indebtedness. They
can also include shifts in government monetary and fis-
cal policy, for example, to contain the effects of increased
disaster-induced inflation or to finance additional gov-
ernment expenditure; and impacts on the distribution of
income and scale and incidence of poverty.

Measuring the economic impacts of a disaster

increased costs associated with the use of more expen-

The potential implications of a natural disaster for
public finance and related fiscal and monetary policy
provide an illustration of the complexity of indirect
and secondary effects. Natural disasters may have sev-
eral important impacts on public finance, resulting in
either additional expenditure or partial redeployment
of planned expenditure. Disasters can also reduce gov-
ernment revenue since lower levels of economic ac-
tivity, including possible net falls in imports and
exports, imply reduced direct and indirect tax rev-
enues. Although such losses may be partly offset by
increased flows of official external assistance, these
flows are unlikely to offset completely increased lev-
els of expenditure. Public enterprises may also expe-
rience disaster-related losses, placing an additional
burden on government resources.

In consequence, a government may face increasing
budgetary pressures which it will be obliged to meet by
increasing the money supply, running down foreign-
exchange reserves, or increasing levels of domestic and/
or external borrowing. These financing options, in turn,
have potentially significant knock-on effects. The cre-
ation of base money is inflationary. Domestic borrowing
exerts upward pressure on interest rates and can result
in a credit squeeze. Foreign borrowing can result in an
appreciation of the exchange rate, reducing the price of
imports and increasing that of exports. It can also place
future strains on the economy via higher debt-servicing
costs. Another option, the run-down of foreign-exchange
reserves, is limited by the very size of those reserves and
entails an appreciation in the exchange rate, with pos-
sible associated risks of capital flight and a balance-of-
payments crisis (Fischer and Easterly 1990).

Type of Hazard

The type of hazard is relevant from three perspectives.
Most obviously, different types of hazard cause varying
nature and scale of damage. They are also associated
with varying typical rates of frequency, in turn influ-
encing perceptions of risk and behavioural responses;
and with varying technical forecasting capabilities.

Different types of hazard cause varying levels of
physical damage to infrastructure and agriculture, with
implications for their indirect and secondary impacts.
For example, droughts can result in heavy crop and
livestock losses over wide areas of land, often affect-
ing several neighboring countries simultaneously, but
typically leave infrastructure and productive capacity
largely unaffected. Earthquakes have little impact on
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standing crops, excluding localized losses occurring
as a consequence of landslides but can cause wide-
spread destruction of infrastructure and other produc-
tive capacity over relatively large areas. Floods can also
cause extensive physical damage to both infrastruc-
ture and agriculture, depending on their timing rela-
tive to the agricultural cycle. However, the area affected
can vary enormously, in part dependent on topographi-
cal features. As compared to earthquakes, a much
larger share of the damage may also be repairable rather
than requiring total reconstruction.

The relative frequency of various hazards in par-
ticular regions of the world also plays an important
role in determining the scale and nature of disaster
mitigation and preparedness measures and, thus, sub-
sequent financial and economic losses. Even strictly
scientific, objective information on the probability of
occurrence of a particular hazard of varying levels of
severity over a specified period of time may be largely
lacking. Moreover, where information does exist, it may
not be widely disseminated. Perceptions of risk, there-
fore, play an important role in determining behavior.
Perceptions are strongly influenced by the length of
intervals between events and the resulting extent of
experience with disasters, both within communities
at risk and among policymakers and the donor com-
munity more broadly. For example, the Caribbean is-
land of Montserrat was severely damaged by Hurricane
Hugo in 1989, with an estimated 98 percent of the
island’s housing stock, as well as the main jetty, dam-
aged or destroyed. Total damage was estimated at some
US$240m (IFRC 1997). During reconstruction hurricane
proofing features were introduced into the design of
houses and other buildings. However, little regard was
paid to available volcanological risk maps as there had
not been a major eruption for over four centuries and
the risk of a severe event was perceived as low. The
subsequent eruption, which began in 1995, has since
devastated the island’s capital, located only four kilo-
meters from the volcano. Much of the infrastructure
repaired or replaced post-Hugo has been destroyed.

Conversely, predictable flooding or even annual dry
periods may be used to economic advantage. For ex-
ample, in the early 1960s, sugar cane production in
Fiji was deliberately moved to the west of the country,

where the drier climate ensured a higher sugar con-
tent. More generally, the widespread cultivation of
deep-water rice types in south and southeast Asia is
ecologically tied to areas of relatively extended annual
inundation from 1 to 5 meters (Catling 1993).

Finally, forecasting and warning capabilities play
some role in determining the extent and nature of
shorter term preparedness measures and thus the im-
pact of a hazard, assuming they are supported by ef-
fective dissemination systems. However, theoretical
forecasting capabilities also vary significantly among
hazard types. For example, in the case of droughts
and floods there is some scope for long-term forecast-
ing to the extent that such events are linked to El Nifio
weather variations. To some degree, it is also possible
to respond to droughts as they evol.ve, reflecting their
slow onset. Such warnings could prompt measures
such as restrictions on water use or switch in the choice
and type of crop planted. Short-term cyclone warnings
can also be issued, reducing loss of life and physical dam-
age if threatened communities undertake certain mea-
sures, such as securing windows and doors, tying down
roofs, cutting tree branches, and relocating to cyclone
shelters. In contrast, even in the two countries with the
most advanced monitoring capacities, the United States
and Japan, the timing and precise location of an earth-
quake remain extremely difficult to pinpoint, as illus-
trated by the unanticipated January 1995 Kobe
earthquake. Broad known areas of seismic activity can
be monitored, permitting the identification of locations
where a build-up in tensions is occurring. Some more
major earthquakes are also preceded by minor tremors,
precipitating increased monitoring, but few earthquakes
have been successfully predicted.?

Geographical Area and Scale of Impact

The proportion of a country and the particular region
affected by a hazard has obvious implications. At one
extreme, natural hazards can have severe economic
impacts in the case of small-island economies. In the
mic