
Cities, Seas, and Storms
Managing Change in Pacific Island

Economies

Volume I
Summary Report

November 13, 2000

in collaboration with

· I·G·C·I· SPREP PICCAP

PAPUA  NEW GUINEA AND PACIFIC ISLANDS COUNTRY UNIT • THE WORLD BANK

Environment and
Conservation

Division
Kiribati



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 September 2000
Second Printing November 2000

World Bank Country Study Reports are among the many reports originally prepared for internal use
as part of the continuing analysis by the Bank of the economic and related conditions of its
developing member countries and of its dialogues with the governments.  Some of the reports are
published in this series with the least possible delay of the use of the governments and the academic,
business and financial, and development communities.  The typescript of this paper therefore has
not been prepared in accordance with the procedures appropriate to formal printed texts, and the
World Bank accepts no responsibility for errors.  Some sources cited in this paper may be informal
documents that are not readily available.

The World Bank does not guarantee the accuracy of the data included in this publication and
accepts no responsibility whatsoever 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.  Requests for permission to reproduce portions of
this document and requests for copies or accompanying reports should be sent to:

Mr. David Colbert
Papua New Guinea and Pacific Islands
Country Management Unit
East Asia and Pacific Region
The World Bank
1818 H Street, NW
Washington, D.C., U.S.A. 20433
Fax: (1) 202-522-3393
E-Mail: Dcolbert1@worldbank.org

Photo design and concept by Fatu Tauafiafi, SPREP.
Photos by Fatu Tauafiafi, Jim Maragos, and Stuart Whitehead



THE WORLD BANK

A  partner in strengthening economies and
expanding markets to improve the quality of life
for people everywhere, especially the poorest.

THE WORLD BANK HEADQUARTERS

1818 H Street, N.W.
Washington, D.C. 20433, U.S.A.

Telephone: (202) 477-1234
Facsimile:  (202) 477-6391
Telex:    MCI64145
WORLDBANK
             MCI 248423
Cable Address:  INTBAFRAD
                          WASHINGTONDC
World Wide Web:
                          Http://www.worldbank.org
E-mail:  books@worldbank.org



DRAFT NOT FOR CITATION OR CIRCULATION

Cities, Seas, and Storms
Managing Change in Pacific Island Economies

Volume I
Summary Report

November 13, 2000

PAPUA NEW GUINEA AND PACIFIC ISLAND COUNTRY UNIT
THE WORLD BANK



ii



iii

Table of Contents

Page No.
Acknowledgements��������������������������������.v
Acronyms and Abbreviations����������������������������.vii

Executive Summary…………………………………………………………………………………..ix

Chapter I. Shaping the Future…………………………………………………………….. 1
A. Purpose and Scope of the Report�����������...���.� 1
B. Origins of the Analysis������������������...� 3
C. Economic and Development Context��������������..4
D. The Capacity to Respond��������� ..���������..8

II. Managing  Pacific Towns……………………………………….……………...11
A. Increasing Urbanization in the Pacific������������........11
B. Issues and Opportunities �����������������..�. 15
C. An Agenda for Managing Change and Adaptation�������.�....20
D. Summary of Key Findings and Recommendations�.��������25

III. Managing the Use of the Ocean ..………………………………….…………..27
A. The Nature of the Challenges��.��������������.....27
B. Managing the Coastal Areas�����������������....28
C. Managing Tuna Fisheries �...����������������....34
D. Managing the Seabeds��������������������.39
E. Summary of Key Findings and Recommendations���������.42

IV. Adapting to Climate Change…………………………………………………..45
A. Key Challenges���������������������.�..45
B. Climate Change Scenarios ������.�����������....46
C. The Likely Impacts of Climate Change�������������..47
D. Economic Costs of Climate Change ��������������..51
E. Towards Adaptation:  Moderating the Impact of Climate Change���52
F. Summary of Key Findings and Recommendations���������58

V. A Strategy for Management and Adaptation………………………………...60

Annex A:  Country Summaries

References

Map



iv



v

Acknowledgments
This report was the product of a collaboration between a World Bank team and regional and international
experts.  A list of the background studies to this report is included in References.

The World Bank team included Laurence Dunn, Stuart Whitehead, Sofia Bettencourt, Bruce Harris,
Anthony Hughes, Vivek Suri, John Virdin, Cecilia Belita, David Freestone, and Cynthia Dharmajaya.
Natalie Meyenn, Danielle Tronchet,  Peter Osei, and Maria MacDonald provided important advice and
support. Peer reviewers included Iosefa Maiava (Forum Secretariat), Sawenaca Siwatibau (ESCAP
Pacific Operations Center), and Hilarian Codippily, Robert Watson, Mary Judd, and Charles Kenny
(World Bank).  Richard Scheiner provided useful advice, and Barbara Karni helped edit the report. Fatu
Tauafiafi (SPREP) contributed to the cover design and concept.

The �Managing Pacific Towns� theme  was managed by Stuart Whitehead with contributions from John
Kirke (urban infrastructure and utilities) and John Bowers (urban planning and disaster management). The
authors are also grateful to Heinz Unger, Alcira Kreimer, Hilarian Codippily, John Connell, Catherine
Farvacque, Mary Judd, Margaret Chung, Ryad Mistry, Mike Burrell, Sarah Nupa, Craig Gallagher,
Leonie Smiley, Phillip Kabua, Jorelik Tibon, Tamile Ishoda, Alfred Capelle, Alvin Jaklick, Geoff
McConnell, Paul Jones, Stan Vandersyp, Jeffry Stubbs, Tokia Greig, and Taratai Abeta for their
comments and advice.

The �Managing the Use of the Oceans� theme was managed by Sofia Bettencourt, with contributions
from John Virdin (coastal management), Gert van Santen (tuna management), Philipp Müller (tuna
management and seabed mining),  David Freestone (tuna management and seabed mining), Garry Preston
(importance of the oceans),  Alfred Simpson, Helena McLeod, Kazuhiro Kojima, and Jackson Lum
(seabed mining).   The chapter also drew on the results of a 1998/99 survey of 31 coastal communities in
the Pacific carried out by Robert  Gillett, Esaroma Ledua, Noah Idechong, Foua Toloa, Michelle Lam,
and Taiamoni Pifeliti (World Bank 2000a).  The authors are grateful to Ian Cartwright, Victorio
Uherbelau, Robert Gillett, Johnny Kirata, Aliti Vunisea, Bill Aalbersberg, Russell Howorth, Paul Dalzell,
Tony Lewis, Alfred Simpson, Russell Howorth, Grimur Valdimarssen, Thomas Tarp, Meryl Williams,
Tim Adams, Charles Kick, Peter Wright, Joe Reti,  and Kathy Fry for their comments and advice.  The
South Pacific  Geoscience Commission and the Forum Fisheries Agency provided valuable support to the
analysis of tuna fisheries and seabed mining.

The �Adaptation to Climate Change� theme was managed by Sofia Bettencourt and Richard Warrick, and
was the product of a partnership between the World Bank and the International Global Change Institute
(IGCI, New Zealand), the Pacific Islands Climate Change Assistance Programme (PICCAP), country
teams of Fiji and Kiribati, the South Pacific Regional Environment Program (SPREP),  Stratus Consulting
Inc., the Center for International Climate and Environmental Research (CICERO, Norway), and experts
from numerous other institutions who participated in the research.

The analysis of climate change impacts in Viti Levu, Fiji, was conducted by Jone Feresi (Ministry of
Agriculture, Fisheries and Forestry, Fiji), Gavin Kenny (coordinator and agriculture impacts, IGCI), Neil
de Wet (health impacts, IGCI), Leone Limalevu (coastal impacts and PICCAP national coordinator),
Jagat Bhusan (agriculture impacts, Ministry of Land and Mineral Resources), Inoke Ratukalou
(agriculture impacts, Ministry of Agriculture, Fisheries and Forestry), Russell Maharaj (coastal impacts,
South Pacific Applied Geoscience Commission), Peter Kench (coastal impacts, IGCI), James Terry
(water resources impact, University of South Pacific), Richard Ogoshi (agriculture impacts, University of
Hawaii), and Simon Hales (health impacts, University of Otago, New Zealand).



vi

The analysis of climate change impacts in Tarawa, Kiribati was conducted by Tianuare Taeuea (main
editor and health impacts, Ministry of Health and Family Planning, Kiribati),  Ioane Ubaitoi (agriculture
impacts, Ministry of Agriculture), Nakibae Teutabo (Ministry of Environment and Social Development),
Neil de Wet (health impacts, IGCI), Gavin Kenny (agriculture impacts, IGCI), Paul Kench (coastal
impacts, IGCI), Tony Falkland (water impacts, Ecowise Environmental, Australia), and Simon Hales
(health impacts, University of Otago).

The analysis of climate change impacts on tuna fisheries was led by Patrick Lehodey and Peter Williams
(Secretariat of Pacific Community).  John Campbell summarized the results of the study and contributed
to the formulation of adaptation strategies and climate variability impacts. Richard Jones, Peter Whetton,
and Kevin Walsh (CSIRO, Australia) helped develop the scenarios for climate variability.  W. Mitchell
contributed to the analysis of sea level rise.

The economic analysis of climate change impacts was carried out by Bob Raucher (Stratus Consulting),
Sofia Bettencourt, Vivek Suri (World Bank), and Asbjorn Aaheim and Linda Sygnes (CICERO).   Wayne
King (SPREP) provided a regional overview, and Maarten van Aalst (Institute for Marine and
Atmospheric Research, Utrecht University) contributed an international perspective and reviewed the
final work.  Samuel Fankhauser (European Bank for Reconstruction and Development) and Mahesh
Sharma (World Bank) provided advice on the design of the study and reviewed the draft results. Joel
Smith (Stratus) contributed to the adaptation analysis. The authors are also grateful to Graham Sem,
Gerald Miles, and Tamarii Tutangata (SPREP), Alf Simpson and Russell Howorth (SOPAC), Alipata
Waqaicelua (Fiji Meteorological Services), Robin Broadfield (World Bank), Clive Wilkinson (Australian
Institute of Marine Science), Herman Cesar (Free University of Amsterdam), and Noreen Beg for their
advice and support.

The institutional theme, which cuts across the entire report, was managed by Bruce Harris with
contributions from Uentabo Neemia-Mackenzie (for Kiribati), Henry Ivarature (for Vanuatu), and
Anthony Hooper (for Samoa).

This report was funded by the World Bank Country Management Unit of Papua New Guinea and Pacific
Islands, the Australian Trust Fund for the Pacific, the World Bank Climate Change group, the PICCAP
program, the Norwegian Trust Fund, the New Zealand Trust Fund, and the Danish Trust Fund for Global
Overlay.  Many of the authors also contributed their own time and efforts to the report, for which the
World Bank is grateful.



vii

Acronyms and Abbreviations

ADB Asian Development Bank

AUSAID Australian Agency for International Development

CICERO Center for International Climate and Environmental Research

CROP Council of Regional Organizations in the Pacific

CSIRO Commonwealth Scientific and Industrial Research Organization

EEZ 200 Mile Exclusive Economic Zone

ENSO El Niño Southern Oscillation

ESCAP Economic and Social Commission for Asia and the Pacific

FFA Forum Fisheries Agency

GDP Gross domestic product

GEF Global Environmental Facility

HA Housing Authority

IGCI International Global Change Institute

IPCC Intergovernmental Panel on Climate Change

NEMS National Environmental Plan

NGOs Non-governmental Organizations

PICCAP Pacific Islands Climate Change Assistance Programme

PROUD Pacific Region Observatory on Urban Development

SOPAC South Pacific Applied Geoscience Commission

SPC Secretariat of the Pacific Community

SPREP South Pacific Regional Environmental Programme

TAC Total allowable catch

UNDP United Nations Development Programme

UNFCC United Nations Framework Convention on Climate Change

Vice-President: Jemal-ud-din Kassum, EAPVP
Country Director: Klaus Rohland, EACNI
Acting Sector Director: Mark Wilson, EASRD

   Task Team Leader: Laurence Dunn, EACNI



viii


