Asia-Pacific Research

and Training Network on Trade

RTNeT

The impacts of natural disasters
on global supply chains

By Linghe Ye and Masato Abe

ARTNeT Working Paper Series No. 115/June 2012

ARTNeT Working Paper Series



The ARTNeT Working Paper Series disseminates the findings of work in progress to
encourage the exchange of ideas about trade issues. An objective of the series is to get the
findings out quickly, even if the presentations are less than fully polished. ARTNeT
working papers are available online at www.artnetontrade.org. All material in the working
papers may be freely quoted or reprinted, but acknowledgment is requested, together with a
copy of the publication containing the quotation or reprint. The use of the working papers
for any commercial purpose, including resale, is prohibited.

Asia-Pacific Research and Training Network on Trade (ARTNeT) is an open regional
network of research and academic institutions specializing in international trade policy and
facilitation issues. IDRC, UNCTAD, UNDP, ESCAP and the WTO, as core network
partners, provide substantive and/or financial support to the network. The Trade and
Investment Division of ESCAP, the regional branch of the United Nations for Asia and
the Pacific, provides the Secretariat of the network and a direct regional link to trade
policymakers and other international organizations.

Disclaimer:

The opinion, figures and estimates are the responsibility of the authors and should not be
considered as reflecting the views or carrying the approval of the United Nations,
ARTNeT members, partners or authors” employers.

© ARTNeT 2012



ARTNeT Working Paper Series
No. 115/June 2012

The impacts of natural disasters
on global supply chains

By Linghe Ye and Masato Abe*

Please cite this paper as:
Ye, Linghe and Masato Abe, 2012. The impacts of natural disasters on global supply chains.
ARTNeT Working Paper no. 115, June, Bangkok, ESCAP. Available from www.artnetontrade.org.

*Linghe Ye is a consultant and Masato Abe is an Economic Affairs Officer in the Private Sector and
Development Section of the Trade and Investment Division of the United Nations Economic and Social
Commission for Asia and the Pacific in Bangkok. The technical support of the ARTNeT Secretariat is
gratefully acknowledged. Diana Dai edited the manuscript and the copy-editing was by Ellie Meleisea.
The views expressed herein are those of the authors and do not necessarily reflect the views of the United
Nations. It is acknowledged that Marc Proksch, Pisit Puapan, Heini Amanda Salonen, Shaina Hasan and
Yoko Ono provided very useful inputs and comments to this paper. Any remaining errors are the
responsibility of the authors, who can be contacted at tel: +6692881483, fax: +6622881027 email:
abem@un.org.




Table of contents

N (01011 TSP TT R TSP 5
L. INEFOTUCTION oottt 6
2. Development of global SUPPLY ChaINS ..........cceeicicicinrssesee e saennes 6
3. Supply chain disruptions and INCrEASING MSKS........ceuruereereereerienrreersiseseisesseessssesessssssssesssesssssees 9
4. Case studies: Japan earthquake and Thailand floods............ccuvrreerenenrnsnenneeeeeseseeseeneens 11
5. Policy options to enhance diSaster reSIIENCE ..o ssssssessessessseeens 18
B. CONCIUSION......cveiicieie ittt bbb 21
RETEIBINCES ...ttt bbb bbb 23
List of Tables
Table 1. Losses for earthquake damages in 2011, Renesas Electronic Corp ........coevveneernennns 12
Table 2. The impact of the Thai 2011 Floods on Japanese enterprises............eeereereeseeeneen: 15

List of Figures

Figure 1. Overseas production NEtwork of TOYOLA.........c.cccvevernerecerieiieireisessssesee s, 7
Figure 2. Comparison of national and global supply Chains ..., 8
Figure 3. Disaster impact spill-over from the Great East Japan earthquake...........cc.coeeveereerienne. 13
Figure 4. Disaster impact of the Southeast Asian floods on Japan’s manufacturing sector......... 16

Figure 5. The price history of two HDD PrOQUCES..........c.cceueicrncrnsinseseeesssssssssssssessesessssssssens 17



APEC
ASEAN
FDI
GDP
HDD
ICT
JCCB
JETRO
M&A
MNC
oDl
OECD
R&D
SMEs
THB
TISN
TNC
UNESCAP
usD

Acronyms

Asia-Pacific Economic Cooperation

Association of Southeast Asian Nations

Foreign Direct Investment

Gross Domestic Product

Hard Disk Drive

Information and Communication Technology

Japan Chamber of Commerce Bangkok

Japan External Trade Organization

Mergers and Acquisitions

Multinational Corporation

Overseas Development Institute

Organisation for Economic Co-operation and Development
Research and Development

Small and Medium-sized Enterprises

Thai Baht

Trusted Information Sharing Network

Transnational Corporation

United Nations Economic and Social Commission for Asia and the Pacific
United States Dollars



1. Introduction

Globalization has transformed business environments worldwide, including in the Asia-
Pacific region. The fast expansion of global supply chains (typically comprised of firms,
suppliers, distribution links and labour), which are cross-border business and production
networks, allows firms to allocate scarce resources more efficiently than ever before. The
advancement of information and communication technology (ICT), the development of
international logistics systems and the reduction of trade barriers have all facilitated the
integration of economies through the web of global supply chains. Recent disasters in
Japan and Thailand demonstrate, however, that the development of global supply chains
have also changed the risk profile of business and could potentially increase economic
vulnerability in Asia and the Pacific through higher direct and indirect disaster risks.

This paper explores how global supply chains expand the risks of natural
disasters and how natural disasters affect supply chain operations in the Asia-Pacific
context. The paper will first discuss the emergence and development of global supply
chains in the Asia-Pacific region and will then examine how these new developments
globalize disaster risks and bring extra vulnerability to businesses, particularly to their
production networks. Following this, the paper will describe the impact of natural
disasters on the global supply chains, on the basis of two natural disasters that occurred
in 2011 in the region: the Great East Japan earthquake and the South-East Asian floods
(focusing on the flood of Thailand). Finally, policy options are proposed to enhance
disaster resilience for business in the context of globalization.

2. Development of global supply chains

Driven by trade and investment liberalization and continued cost reduction pressures
from customers, businesses have been extending worldwide to make the most of each
location’s comparative advantage. Many industries have adopted highly integrated
global supply chains in which products are supplied, manufactured and distributed
across national boundaries through offshore activities and outsourcing strategies. At the
same time, economies of scale have driven the consolidation and agglomeration of firms
in the supply chains, which have also promoted logistic consolidation. As a result,
supply chains are becoming more complex with wider geographical coverage, which has
increased the invisibility of the supply chains.

Offshore activities refer to activities that utilize facilities located in a country
other than where the enterprise is based (incorporated) and can include production,
service and sourcing (Vitasek, 2006). The motivation for offshore activities has
primarily been cost, including lower labour, setup and ongoing costs, higher cost
efficiency with larger production scale, and possibly lower financial costs such as
borrowing costs and tax rates. An example of offshore activities is the overseas
production network of Toyota. As shown in Figure 1, Toyota conducts its business in 26
countries and regions, with 50 overseas manufacturing operations. As of 2011, Toyota's
vehicles from these production bases were supplied to more than 170 countries and
regions (Toyota, 2012).



Figure 1. Overseas production network of Toyota
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Source: Toyota, 2012

Outsourcing represents one of the greatest changes to global business practices.
Today, firms do not just procure materials and parts from overseas suppliers, but also
outsource various functions such as product design and logistics services (e.g. turnkey
products’ and third-party warehousing) that were conventionally provided in-house. The
logic behind this trend is that outsourcing can enable firms to focus on their core value
added activities, where they have a distinct advantage. Overall efficiency increases
because each firm in the supply chain can maximise its competitive advantage through
strategically focused resource allocation (Christopher, 2011). Consequently, the supply
chain becomes a web involving multi-tier suppliers and service providers. Focal firms?
are at the centre of an international production network (global supply chain), linked
with several interrelated but independent entities.

As a result of outsourcing, to take advantage of the lower costs in each location
as well as to penetrate untouched foreign markets, supply chains have been extended
from one side of the globe to the other (Christopher, 2011). As described in
fragmentation theory, a whole production process is now split into separate nodes in
different locations (Jones and Kierzkowski, 1990). These production nodes are
connected by distribution links, which refer to activities coordinating the operation
between these nodes such as administration, transportation, warehousing and financing
among participating firms (Jones and Kierzkowski, 1990). The final products are
produced across the borders and then sold beyond the borders to consumers worldwide.
Unlike a local (national) supply chain, a global supply chain involves transporting large
amounts of supplies across long distances, which increases the frequency of using multi-
modal distribution facilities. Figure 2 illustrates national and cross-border supply chains.

1 A turnkey product or service is one that is installed fully complete and ready for a user to operate. The
term implies that the user just has to turn a key and start using the product or service (TechTarget, 2002).

2 A focal firm is the initiator of an international business transaction, which conceives designs and
produces goods or services (Cavusgil, Knight and Riesenberger, 2008).



Figure 2. Comparison of national and global supply chains
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Another prevailing trend is supplier consolidation, which refers to the reduction
by firms of their total number of suppliers while increasing business with individual
suppliers (EIU, 2005). In some cases this corporate strategy has been extended to “single
sourcing” whereby one supplier would supply one business input (e.g. a part, component
or module). With this strategy, focal firms aim to build strong partnerships with their
suppliers and achieve price advantages from the economies of scale and bargaining
power while utilizing suppliers’ expertise in research and development (R&D), design,
production and distribution. It also lowers transaction costs, with fewer orders to be
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