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EXECUTIVE SUMMARY

T

yphoons, terrorism, the threat of war, tsunamis, earthquakes, and epidemic disease. These
are but a few of the challenges Asian companies have confronted since the century began.
The 2015 explosion at the Chinese port of Tianjin (pictured on the cover) illustrated how the
scale of man-made accidents has increased in step with economic growth. Risk is not new.
What’s new is that ever-more-complex business models make companies vulnerable to risk as never
before. What’s new, too, is that we are running up against resource limits—especially with water and
carbon—that put even simple business models at risk.
For their own corporate survival, companies need to assess risk and build in resilience both in terms
of understanding their exposure to climate change and, at a more granular level, its impact on their
supply chains. For the long-term health of the planet, this de-risking should be part of the global effort
to move toward a low-carbon world. This brieﬁng provides the tools for starting this process of minimizing risk and increasing resilience, looking at short-, medium- and long-term opportunities and
challenges. It also considers how to reconcile short-term corporate needs with long-term planetary
challenges, showing that de-risking and increasing efficiency often lead to cost savings.

Asia’s success in export-oriented manufacturing has powered extraordinary economic growth in the
past half-century. For good reason, East Asia is known as the workshop of the world. This manufacturing excellence has relied on increasingly complex and attenuated supply chains. These supply chains
are inherently vulnerable to disruption. Even stand-alone companies face challenges in an uncertain
world. Heightened worries about geopolitical risk in the region and Asia’s unique vulnerability to climate change means that building resilience to disaster risk is a signiﬁcant—and in some cases existential—business issue for virtually every Asia-based company.
The Asia Business Council’s 2017 annual survey found that members are much more concerned
about external uncertainties now than in previous years, especially unpredictable risks that disrupt
business operations. This brieﬁng explores the vulnerability of Asian supply chains to unpredictable
risks that include natural disasters (which now are compounded by climate change), potential water
and energy shortages, and geopolitical uncertainty.
Climate change is one of the key factors raising business risk in Asia. Mark Carney, the Governor of
the Bank of England and Chairman of the Financial Stability Board (FSB), calls the threat of climate
change “the tragedy of the horizon,” because the timeframe is beyond the time horizon of most management teams’ tenure. He warned that policy responses to climate change, or the lack thereof, along

with technological changes, will greatly affect the core infrastructure of countries and long-run earnings potential of companies. Companies need to both build resilience into their current operations and
keep in mind the need for the world to effectively decarbonize by mid-century. A good resilience strategy can achieve both the short-term goal of protecting operations and proﬁtability while working with
governments and others toward the long-term global goal of limiting the impact of climate change.
Geopolitical risks are difficult to predict; natural disasters such as earthquakes are somewhat random. But there is a strong scientiﬁc consensus that the atmosphere is warming as a result of human
activity, and that Asia will feel these effects disproportionately. Asia is particularly at risk because of
the increasing number of severe storms, the number of people in poverty, and because so many of its
people—and companies—are near water and subject to sea water rise and ﬂoods. Climate change is also
exacerbating the spread of infectious diseases, another risk which best-practice companies are, to the
extent possible, preparing for.
High-proﬁle failures to prepare for and respond appropriately to disasters, such as Fukushima operator Tokyo Electric Power Co. (TEPCO)’s failure to heed experts’ warnings about the vulnerability of the
nuclear plants to tsunami risk, and the subsequent lack of internal and external communication after
the disaster, highlight all too clearly the importance of being prepared.1
This brieﬁng reviews a range of measures companies have taken to prepare for and respond to
disaster risks in the short-term, as well as how they plan to improve resilience over the medium- and
long-term. In the short-term, it is imperative that a company have robust plans for business continuity
and disaster recovery. Medium-term actions include better understanding and managing suppliers,
increasing resource efficiency, and systematically developing strategic foresight to plan for and analyze
the potential impact of uncertain events.

WHY ASIA MATTERS IN GLOBAL SUPPLY CHAINS
Asia’s success in manufacturing makes it home to about half of the global total industry value-added.2
When there is a supply-chain disruption in Asia, be it with Apple iPhones or Toyota automobiles, the
effects are often felt worldwide. In recent years, Asia’s supply chains have been evolving rapidly in response to several major trends, making them even more vulnerable to external shocks. The ﬁrst is a signiﬁcant shift of production and sourcing activities from China to lower-cost Association of Southeast
Asian Nations (ASEAN) countries, bolstered by the 2010 China-ASEAN Free Trade Area agreement,
which gradually eliminated import tariffs on most products. That has brought in many new companies,
stretching out and fragmenting supply chains that were already attenuated. The second is increasing
consumer demand in Asia due to growing disposable incomes and rapid urbanization, which shift manufacturing supply chains to serve domestic and regional markets.3
Supply chains in Asia range from the compact efficiency of China’s Pearl River Delta (PRD), home
to the largest electronics industry cluster in the world, to geographically extended supply chains in
less-developed parts of China and beyond. Hon Hai Precision Industry Co. (Foxconn), the Taiwanese
maker and exporter of electronics components best-known for assembling Apple iPhones, has expanded inland from Shenzhen to Chengdu and Wuhan and has plans for a signiﬁcant investment in the
American state of Wisconsin. In the electronics industry, the share of exports considered intra-Asian
trade has risen from 53% in 2001 to 64% in 2016. Many of these exports are parts and components
shipped within Asia before being assembled into a ﬁnal product.4
This development beneﬁts the economies of ASEAN nations, including Singapore, Thailand, Vietnam,
Malaysia, and Indonesia, where production has moved in response to rising labor costs in China and
elsewhere.5 But the beneﬁt of cheaper wages often comes at the cost of reduced supply chain visibility
(deﬁned as the ability to track parts, components, or products from the manufacturer to their ﬁnal desAsia Business Council

Building Resilience in Businesses and Supply Chains in Asia | 2

tination), lower productivity, and the lack of risk management infrastructure.6 In an analysis of sustainable supply chains globally, consulting ﬁrm EY found that lack of end-to-end transparency is particularly problematic in Asia, exacerbated by the high number of suppliers and subcontractors throughout
the chain.7 Small and medium enterprises (SMEs) make up the vast majority of enterprises in Asia.8 A
World Economic Forum (WEF) report found that in Asia, unlike in Europe and North America, building
a culture of risk management across suppliers in emerging economies is less valued than growth opportunities are. The younger links in the supply chain are often viewed as commodity-like and interchangeable, rather than as long-term partners, and therefore less emphasis is placed on risk management.9
Infrastructure is a supply chain vulnerability, though it is beyond the ability of companies to change. At
best, companies can prepare for problems and work to see that infrastructure improvements are made.
The ability to move cargo quickly and efficiently is crucial to modern supply chains, but poor road and rail
infrastructure in countries such as Indonesia and Vietnam have resulted in bottlenecks and shipment delays.10 In the World Bank’s 2016 Logistics Performance Index global rankings, Singapore was ranked ﬁfth
and Hong Kong ninth out of 160 countries, while Indonesia and Vietnam were 63rd and 64th, respectively.11
The Asian Development Bank (ADB) estimates that ASEAN alone requires infrastructure investments of
$60 billion annually through 2020, the majority of it devoted to the transport and energy sectors.12

WHY ASIA IS UNIQUELY VULNERABLE TO DISASTER RISKS
NATURAL CATASTROPHES
Japan’s recent natural and man-made disasters show how difficult it is to be truly prepared when
disaster strikes. The country’s March 11, 2011 triple disaster combined two natural disasters with a
man-made one: an earthquake which triggered a tsunami that in turn led to one of the most serious
nuclear power plant accidents in history. The magnitude 9 Tohoku, or Great East Japan Earthquake,
moved the earth’s axis, shifted Japan’s main island of Honshu eight feet, and created a tsunami that
killed more than 15,000 people and led to a nuclear meltdown, an electricity blackout and an energy
price supply-shock, as well as long-lived power shortages. It was one of the largest insured losses in
Asia in recent history. Japan’s Cabinet Office has estimated the direct economic cost at 16.9 trillion yen,
or $210 billion.13 The calamity highlights the complexity of human and natural systems and illustrates
the importance of preparing for events that are considered low probability but are high severity if they
occur. TEPCO, the operator of the Fukushima nuclear plants, repeatedly ignored warnings by experts
of the vulnerability of its plants to just such an event.14 The disruption, and similar ones exposed after a
signiﬁcant earthquake in 2016, highlighted serious weaknesses in Japan’s disaster preparedness. That
even Japan, which has a history of earthquakes and other natural disasters, a wealthy nation that prides
itself on doing the right thing and for meticulous attention to detail, saw its business sector so badly
caught out by these disasters suggests how vulnerable Asia as a whole remains.
The damage suffered by major Japanese auto makers during the 2011 disaster ricocheted through
supply chains around the world, with double-digit percentage declines in auto output in China’s
Guangdong province, Thailand, and the U.S. in the following quarter. In the second quarter of 2011,
Japan’s GDP dipped 2.1% from the same period in 2010, while industrial production and exports
dropped 7% and 8%, respectively.15
Several lessons emerged in the aftermath. Single-supplier vulnerability was exposed in the auto
industry when Renesas Electronics, the world’s largest supplier of micro-controller units for specialized microchip circuitry in cars with a 40% market share, experienced ﬂooding at its Naka facility as
a result of the tsunami. Renesas’s design and manufacturing processes were not easily replicable, and
were custom-tailored for each large client, making quick substitutions impossible.16 The Naka plant did
not resume pre-disaster production levels until September of that year. In its annual report for 2011,
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Renesas recorded a 65.5 billion yen loss from earthquake damage. Renesas shared its disaster-recovery
lessons, pledging to make its factories earthquake-resistant and develop the ability to quickly switch
output to alternate sites, building redundancy into both assembly sites and inventories. Renesas also
highlighted the importance of managing information about risk with both primary and secondary suppliers, opening lines of communication about risk management, and business continuity planning.17
History does not repeat, but often rhymes. 2016’s most destructive event, the magnitude 7 Kumamoto
earthquake that struck Kyushu Island in southern Japan in April, exposed serious supply chain vulnerabilities remaining in Japan, even after lessons supposedly learned from the earlier quake’s impact,
emphasizing the enormous challenges inherent in the task of de-risking the supply chain. A statistic
from Japan’s National Association for Small and Medium Enterprises, published after the quake, revealed that only 15.5% of small and medium-sized companies have business continuity plans, up from
12% after the Great East Japan Earthquake of 2011, showing that even in Japan, a rich country which
has suffered disproportionately from natural disasters, small businesses are still not properly prepared
to ensure business continuity.18 Economic losses from the quake were $25-30 billion, according to Swiss
Re.19 Over-reliance on key suppliers was once again an issue. For example, the Aisin Seiki factory in
Kumamoto, damaged in the quake, was responsible for 75% of the group’s domestic door part output
for Toyota vehicles. Its shutdown caused Toyota assembly lines to halt nationwide.20 Renesas Electronics, which, as discussed, had played a major part in the shutdowns of auto manufacturers in the 2011
Tohoku quake, was again damaged, causing negative ripple effects across multiple auto manufacturers.
Honda, Mitsubishi, and Nissan also experienced supply-chain related shutdowns.
Asia is home to roughly 60% of the world’s population. So, it should come as no surprise that from
2012 to 2016, Asia suffered both the highest loss of life and worst economic impact from natural and
man-made disasters of any region on the globe.21 The trend is not friendly: Munich Re and other
sources in the reinsurance industry chart a steady increase, since the 1980s, in the number of natural
catastrophes in Asia, led by ﬂoods, typhoons, and tsunamis.22 This is in line with the trend of an increasing number and severity of major weather events that allows scientists to conclude that there is a
causal link between the warming planet and the more frequent and severe natural catastrophes and to
predict that there will be more and more severe weather-related catastrophes in the future.23
The ADB, in A Region at Risk, the Human Dimension of Climate Risk in Asia and the Paciﬁc, predicts
an average temperature rise for Asia of six degrees Celsius by century’s end if greenhouse gas emissions
remain unchecked (versus the estimated world average of about four degrees and the aim of the 2015
Paris climate agreement that the temperature rise be limited to two degrees). More extreme tropical
storms, more frequent and intense ﬂooding, decreased agricultural productivity, and a potentially lethal
combination of heat and humidity, the report predicts, argue for focusing on how to defend corporate
assets from hostile environmental changes.
Sea-level rise, and accompanying ﬂooding and storm surge, pose a serious economic threat to Asia.
The ADB report projects the global cost of ﬂooding will rise from roughly $6 billion per year in 2005
to $52 billion by 2050. Thirteen of the top 20 cities with the largest predicted increase in annual losses,
including Guangzhou and Shenzhen in China’s PRD region, are in Asia.24 In terms of population-at-risk
to storm surges, the PRD and Shanghai top the list, according to Swiss Re’s Storm Surge indicator, which
ﬁnds that Asia is by far the most exposed region, with Asian cities occupying eight slots out of the top 10.25
The PRD, the site of Asia’s most sophisticated supply-chain cluster, had a GDP of more than $1.2 trillion in 2015, amounting to 9% of China’s GDP and 27% of its total exports.26 Sea levels in the PRD are
expected to rise almost four times as much as the global average by 2030, 30 centimeters at the estuary
mouth versus an 8-centimeter average rise globally. This would jeopardize much of the southern part
of the PRD, which sits just 30 to 40 centimeters above sea level. 27
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Key energy and infrastructure assets are among those in danger in the PRD. The climate risk analysis
ﬁrm Four Twenty Seven uses data analytics to parse raw climate change data released by the National
Aeronautics and Space Administration (NASA), combining it with asset-level company data, to analyze
the business sensitivity of corporate assets. Looking at the NASA projections to determine expectations
of future exposure to extreme rainfall, water stress, or sea-level rise, Four Twenty Seven, in a joint report with Deutsche Asset Management, highlighted the vulnerability of companies in the PRD. Under
a two-meter ﬂood scenario (which could represent any combination of sea level rise, tide, and storm
surge) plant, property and equipment at risk includes CNOOC’s petroleum reﬁnery and natural gas
transmission lines, as well as Sinopec’s retail and wholesale gasoline and petroleum facilities.28
Flooding and storm surges are not new in the PRD, but have been exacerbated by urbanization,
landﬁlls, and the dredging of major rivers.29 About 70% of the mangrove swamps in Shenzhen, which
served as natural storm barriers, have been paved over.30 Flood water could also create conditions that
exacerbate the spread of infectious diseases, notably mosquito-borne diseases.31 Given the supply-chain
sophistication and value-added manufacturing situated in the PRD, Swiss Re estimates losses from
major ﬂooding there could be as high as $35 billion.32

WATER SECURITY
Water risks in Asia center on contamination and supply shortages. Deteriorating water quality, the
potential for rising water costs, and the inability to treat water if it is already too polluted, can interrupt
production, force businesses to relocate, and restrict growth opportunities.33 The availability of adequate clean water supply is crucial for many industrial processes, from brewing to textiles to semiconductors. Alarmingly, Asia ranks worse than both Africa and Latin America in terms of severe water
pollution—approximately 80-90% of wastewater in Asia is released without treatment, inﬁltrating
ground and surface water and coastal areas.34
Companies that lack adequate planning can face unforeseen capital expenditures and higher operating costs to purify contaminated water or simply to procure adequate supplies for their production
processes. The business case for long-term planning is often obscured by systemic underpricing of
water. CDP (formerly the Carbon Disclosure Project), an organization that facilitates environmental
disclosures by corporations, notes that only a small number of companies cite higher water prices as
a potential risk to their operations or along their supply chain.35 China is expected to see economic
losses totaling nearly $40 billion per year by 2030 as water demand exceeds supply. Yet only one-third
of Chinese ﬁrms report even measuring their water usage, while 82% of multinationals do. Only 41%
of Chinese ﬁrms report conducting water risk assessments, compared with an average of nine in ten
among their multinational peers.36
Water insecurity, exacerbated by global warming-induced drought, is increasingly pitting interest
groups against one another, and creating economic drags, in water-challenged countries like India. A
2016 drought was estimated to have cost the economy $100 billion.37 In India, where about 15% of its GDP
comes from agriculture and roughly 68% of its 1.3 billion people are farmers, the 2016 water shortages
caused ﬁnancial hardship, driving many farmers to suicide or forced migration.38 Foreign companies with
water-intensive products were often seen as unwanted competitors for water. Coca-Cola and PepsiCo
were the subjects of a high-proﬁle campaign to boycott their products in Tamil Nadu. Two trade associations publicized the water-intensity of sugar-cane, a crop that competes with traditional rice farming for
water. Coca-Cola and PepsiCo are India’s largest and third-largest sugar-cane consumers. Rice farmers
and others staged angry protests, accusing the companies of straining water resources and depleting
water supplies.39 In response to public interest litigation arguing that water scarcity had diminished
water for drinking and irrigation, an Indian High Court in November 2016 ordered that water from Tamil
Nadu’s Tamirabarani river not be diverted to the drinks manufacturers’ bottling plants for two months.40
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Water insecurity issues continued to plague the subcontinent in 2017, as another heat wave swept over
southern India. In Kerala, PepsiCo shut a plant after government-imposed water rationing required
industry to cut back water use by 75%. The state’s largest retailer association asked members not to sell
PepsiCo or Coca-Cola products because of their perceived exorbitant water use.41 Many companies’
production suffered, including Grasim Industries, a building materials company, which temporarily
shut down its 73,000 ton-a-year pulp unit in Karnataka, due to severe drought conditions.42 Tamil Nadu
Newsprint and Papers Ltd. halted one of its paper machines due to water shortages, lowering production
by 35%.43In June 2017, Tamil Nadu’s capital city, Chennai, one of India’s fastest-growing urban areas, saw
its daily water supply of 830 million liters halved as a result of one of the worst droughts in 140 years.44

ENERGY SECURITY
Energy security is an essential condition for running a stable business, as energy supply shortages can
result in the shutdown of production lines due to blackouts and transport bottlenecks and prevent
employees from reaching their workplaces.45 As deﬁned by the International Energy Agency, energy
security means a business has uninterrupted access to energy at an affordable price. In the long term,
this is a function of investing in adequate infrastructure to supply energy, given the changing energy
landscape, regard for the environment, and business needs. In the short term, energy security means
the ability for a company to adjust to volatile prices and supply shortages without impairing business
operations.46 With ongoing growth in energy demand, geopolitical threats to energy supplies, and a
continued dependence on fossil fuels, supply chains and manufacturing hubs in Asia remain susceptible to energy-related risks. Indeed, concerns over energy price shocks in Asia-Paciﬁc have consistently
been ranked by senior executives in Asia among the top ﬁve risks over the past three years.47
An example of a recent energy supply shock is that experienced by Japan in the aftermath of the
Tohoku earthquake. Prior to it, about 30% of Japan’s power came from nuclear energy, and plans called
for it to comprise as much as 50%. Japan’s energy consumption per unit of output (GDP) was the
lowest in the world. After the Great East Japan Earthquake, the country closed all of its nuclear plants
for four years and most units remain idle. Imported fossil fuels made up the gap and contributed to the
country’s ﬁrst trade deﬁcit (2.5 trillion yen) since the aftermath of the oil crisis in 1980. Most of this
was due to a 25% (4.3 trillion yen) increase in fossil fuel imports (LNG, crude oil and petroleum products), comprising nearly one-third of Japan’s import spending.48 In response to power shortages after
the disaster, Prime Minister Naoto Kan imposed rolling blackouts, thus forcing companies like Sony
and Toyota into temporary shutdowns.49 Falling prices for renewable sources of electricity and battery
storage will allow companies in the future to build long-term energy security.
With a heavy dependence on water-intensive energy resources, such as coal, Asian business operations must contend with the water-energy nexus, a reference to the large amounts of water used for
energy production and the signiﬁcant amounts of energy used for water treatment, puriﬁcation, and
pumping. Both of India’s main sources of energy generation, thermal power plants and hydroelectric
plants, are highly water-intensive. During 2016’s severe drought, India lost approximately 14 terawatthours of thermal electricity generation, enough to power all of Sri Lanka for a year, due to a lack of
water to cool the generating plants.50 India’s hydropower plants also suffered, most starkly illustrated
when India’s tallest dam, Tehri Dam, capable of storing 2.6 billion cubic meters of water, ran dry of
stored usable water in May 2016.51 Out of 91 reservoirs monitored by India’s Central Water Commission across India, usable water measured 31 billion cubic meters in aggregate, amounting to an alarming 19% of their capacity. As water insecurity grows in tandem with energy demand, building energy
resilience will be crucial, as we increasingly face a potential trade-off between water demand for power
generation, for drinking, agriculture, and other industries.
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Southeast Asia is seeing a surge in fossil fuel dependence. Many key ASEAN economies have become
net energy importers and energy diversiﬁcation developments remain slow. In its report Southeast Asia
Energy Outlook, 2017, the International Energy Agency (IEA) analyzed energy demand and consumption in the region. Southeast Asia, formerly a net exporter of oil and gas, in 2016 recorded a net energy
deﬁcit of $20 billion, which the IEA projects will rise to $300 billion by 2040, driven by importing oil
and, to a lesser extent, gas. This large increase in imports raises energy security concerns for countries
across the region.52 Increasing use of cheap and abundant coal, particularly in Indonesia, is also set to
inhibit strides in energy diversiﬁcation and contribute to a signiﬁcant increase in ASEAN’s greenhouse
gas emissions. As one of the regions most vulnerable to climate change, these trends are problematic,
and identify a critical need for the build-out of renewable energy infrastructure in the region.
Reliance on energy sources coming through transportation chokepoints also leaves companies
vulnerable to disruption. In 2016, about 18.5 million barrels of oil per day passed through the Persian
Gulf’s Strait of Hormuz; 80% of that oil went to Asian markets, with China, Japan, India, South Korea,
and Singapore being the largest consumers.53 A three-month closure of the Strait of Hormuz would
create a supply shortage equal to 26% of Asia’s oil consumption.54 If oil ﬂows through the strait were
disrupted, alternative routes are scarce. The Strait of Malacca, between Malaysia and Indonesia, is a
similar potential chokepoint, one through which 16 million barrels of oil pass daily. The Energy Information Agency asserts that if oil ﬂows stopped, almost half of the world’s ﬂeet would be forced to reroute around Indonesia. This would overwhelm global shipping capacity, increase shipping costs, and
drive up energy prices. Geopolitical tensions, like Iran’s threats to close the Strait of Hormuz, are not
the sole triggers potentially disrupting transit through these energy transit points. A recent Chatham
House report points to climate change as another. Analysts argue that greater frequency of adverse
weather will result in increased closures of key chokepoints. Rising sea levels will affect both port operations and coastal storage infrastructure, heightening infrastructure vulnerability to storm surges.55
While energy-related risks are diverse in nature—transport risk to energy supplies, natural disaster-induced energy shortages, and an increasing dependence in certain parts of Asia on fossil fuels—
when it comes to energy security, they are intertwined. To build resilience in one area of risk often has
the beneﬁt of building resilience in others. Integrating renewable energy into business operations, especially with solutions that lessen dependence on centralized utility grids, and greening supply chains,
represent long-term solutions.

GEOPOLITICAL TENSIONS
Geopolitics matter to supply chains because of their potential to disrupt trade and business continuity and threaten human and employee safety. Real and perceived geopolitical tensions in Asia are now
high. The World Bank for the ﬁrst time highlighted geopolitical threats in its October 2017 East Asia
and Paciﬁc Economic Update, pointing to the potential for disruption of trade ﬂows stemming from the
region’s central role in global shipping and manufacturing supply chains.56 Indeed, nine of the world’s
ten busiest container ports, including South Korea’s Busan, are located in Asia.57 The World Bank also
warned of the potential for increased volatility in global ﬁnancial markets. Financial market instability
typically leads to signiﬁcant capital outﬂows from developing countries, weakening currencies and
raising the cost of borrowing. 58
The perception of heightened geopolitical risk in Asia results from issues as diverse as increasing
military maneuvering in the contested South China Sea, tensions in the Korean Peninsula, the China-India border, and frosty cross-Strait relations. To take one example, war on the Korean Peninsula
would lead to an incalculable loss of lives. Besides the human toll, there would be huge disruptions to
businesses operating there and any conﬂict would have serious consequences for world trade; as of
2016, South Korea was the seventh-largest exporter in the world.59 South Korea accounts for 40% of
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global production of liquid crystal displays, and is the second largest producer of semiconductors, with
a 17% share of the global market. It also is home to three of the world’s largest ship builders and one of
the world’s biggest car makers.60
Other issues, like political unrest within economies, can also disrupt business operations. In Thailand, large-scale anti-government protests in 2008 closed Bangkok’s Suvarnabhumi International
Airport, resulting in a $8.5 billion loss to the economy as tourism declined and exports were delayed.61
The electronics and auto industries suffered, as did fruit and ﬂower exports.62 Cargo and logistics companies made efforts to route exports through Phuket airport instead, but they were only able to accommodate 10% to 20% of outbound air freight.63

WHAT ASIAN COMPANIES CAN DO TO BUILD MORE RESILIENCE
Strategies that enable businesses to decrease their vulnerability to external risks and build resilience
in their organizations have different time horizons—immediate short-term actions to anticipate and
respond to disasters, minimize economic and operational costs, and ensure business continuity; medium-term actions to identify weaknesses and build stronger supply chains; and longer-term actions to
build stronger infrastructure and industry standards, including greening supply chains and ﬁnancing
greener operations.

SHORT-TERM MEASURES
Immediate response in the wake of disaster involves rapid and coordinated efforts of the private and
public sectors. Companies also need to plan ahead by having business continuity plans and utilizing
supply chain risk-management programs before disaster strikes, to better understand and prepare for
risks to their business operations.
MANAGING THE AFTERMATH OF DISASTERS

Post-disaster actions can be improved by advance planning, clear understanding of disaster response
responsibilities, and tight coordination with regional and local governments. The private sector
response during 2013’s Typhoon Haiyan in the Philippines serves as a model for public-private coordination. The Philippine Disaster Resilience Foundation, an entity backed by the country’s largest
corporations, was among the key players coordinating the private sector effort. The Foundation also
linked government agencies, civil society groups, and local government relief efforts. A study by the
Humanitarian Practice Network lauded the private sector response during Haiyan as more sophisticated than in previous disasters.64 Companies with a local presence donated essential relief items, provided logistics assistance, services, project management expertise, and volunteers.
DEVELOPING BUSINESS CONTINUITY PLANS

Having a business continuity plan (BCP) in place also enables companies to respond to disasters more
quickly and effectively. Many Asian companies are not well-prepared, even on paper. A 2011 survey by
Asia-Paciﬁc Economic Cooperation (APEC) found that the level of BCP development varies greatly by ﬁrm
size: only about 16% of SME respondents have a written BCP, while 52% of large company respondents do.65
Business continuity planning means taking appropriate measures to ensure the continuity of critical
operations. Actions and outcomes include identifying the critical operational functions of the organization; insulating key assets from threats before they happen; ensuring BCP effectiveness through regular
drills and ongoing employee education; and insulating the company from being seen as negligent (reputational risk) if it is unprepared.
C-suite executives are responsible for ensuring that a robust BCP is in place, one that allows operations to get back as close to normal as feasible in the shortest time possible, allowing employees to
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resume work safely. This is an increasingly difficult challenge given the emergence of complex threats
such as cyberattacks, IT failures, pandemics, terrorist threats, and disruption from exogenous political
events. An entire industry that specializes in creating BCPs tailored to company-speciﬁc needs and best
practices has developed.
Specialty commercial property insurance underwriter FM Global provides an example of an engineering-based approach to building resilience. It tailors its insurance policies, based on an analysis
that helps the client company anticipate and manage risk to its properties by looking at how ﬁre, galeforce winds, ﬂoods, and other natural catastrophes could affect a company’s physical plant. It suggests
changes to ensure the structural integrity of corporate assets, which helps allocate capital to strengthen
the business overall. FM Global also has a supply-chain risk-management service which gives the client
tools to model revenue ﬂow and understand supply-chain inter-dependencies, based on the client’s
suppliers’ locations—as well as those of those suppliers’ suppliers. This type of analysis is designed to
give both the insurer and its clients more visibility into potential losses.66 Most important, the exercise
helps build stronger businesses that should suffer fewer losses.

MEDIUM-TERM MEASURES
Medium-term strategies to build resilience to risks include increasing supply chain transparency and
traceability, reducing single-supplier concentration risk, and building in ﬂexibility and redundancy.
Because a medium-term horizon affords more time to consider different aspects of the supply chain, it
can also include reducing risks stemming from constrained resources like water or energy.
BUILDING SUPPLIER RESILIENCE

Reducing single-supplier concentration risk has helped companies successfully manage the impact of
supply chain disruptions following natural disaster events. When Thailand’s Chao Praya river ﬂooded
in 2011, numerous industrial parks were inundated. Thailand’s automobile production dropped by over
60% in the fourth quarter compared to the prior year. Japanese auto makers with operations in the
country suffered.67 But not all of them suffered equally. Lessons learned from Toyota and Nissan show
why they had very different experiences. Nissan fared better, due to a combination of luck and good
planning. One of the key differences was that Nissan used common parts, and sourced them on a global
scale, while Toyota did not.68 In the earthquake, only one of its plants was damaged.69 In the Thai ﬂoods,
none of Nissan’s own plants was damaged, but it stopped production on October 17, as 120 of its suppliers were inundated. Toyota was severely hit by the Thai ﬂoods, as Thailand was its third largest production area outside Japan.70 It took 42 days to resume operations. Toyota lost 240,000 cars in the Thai
ﬂoods, more than it had in the Great East Japan Earthquake, and lost $1.25 billion of operating proﬁt.
Nissan had more inventory on hand at the time of the Thai ﬂoods. And, since its production was more
geographically diverse, Nissan capitalized on its global supply network relationships to get substitute parts
into Thailand. It resumed operations in just 29 days. It lost only 33,000 cars in the ﬂoods and only $78 million of operating proﬁt, and it enjoyed uninterrupted production in North America, Europe, and China.71
One of the reasons Nissan found itself in better shape was that in in 1999, on the verge of bankruptcy,
it had signed a collaborative agreement with Renault. Consolidating the two companies under the leadership of then-COO Carlos Ghosn, who shook up the traditional keiretsu buying structure, increased
global market reach, and allowed the combined company to cherry-pick best-practices from both companies, which included using standardized parts worldwide.72
After the 2011 Tohoku earthquake disaster and the Thai ﬂoods, Toyota undertook a rigorous analysis
of its largely domestic supply chain, reducing single-source dependency and developing common parts
sourced from multiple factories. It found about 300 suppliers were “at-risk” single sources for almost
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1,000 parts. Toyota asked those suppliers to spread production to multiple locations or hold extra
stock. Perhaps most signiﬁcantly, Toyota developed common parts for about half of its components.73
Supply chain visibility refers to the knowledge of where a company’s products are at any given point
in the supply chain. A 2017 Business Continuity Institute (BCI) report on supply chain resilience found
almost 70% of respondents said they do not have full visibility into their supply chains. Further, the
majority of organizations surveyed by BCI in 2017 reported that they do not use risk analytics or other
technologies to track and monitor their supply chains.
Blockchain technology can help companies increase visibility in their supply chains and better
position them to respond to disasters and other crises affecting their suppliers. Blockchain is a distributed system, meaning no single company has control, useful for resolving problems of disclosure and
accountability between individuals and institutions whose interests aren’t necessarily aligned. Blockchain creates a digital ledger that is 100% accurate, one which is increasingly being used to replace
processing documents and information by hand.
IBM and Maersk are partnering, using blockchain, to simplify global shipping and lower the cost of
paperwork across the supply chain ecosystem, a cost which now amounts to twice the actual voyage
cost for a single shipping container. Blockchain’s digital distributed permission platform allows key
participants in the supply chain ecosystem, like shippers and port officials, to exchange event data and
handle document workﬂow. The technology gives participants access to real-time information on the
status and location of goods along their journey. Large businesses and startups alike are exploring using
blockchains to better monitor goods by transferring critical data onto blockchain’s shared ledgers. A
U.K.-based startup, Provenance, is using its blockchain technology to track products’ environmental and
societal impact, while Walmart is exploring using a blockchain to track the movement of pork in China.74
In addition to improving supplier visibility, improving coordination with suppliers and developing
better communication channels helps to manage risk. As noted above, the nature and depth of relationships companies have with suppliers varies signiﬁcantly. Consulting ﬁrm EY found that more mature
companies spend more on training and capacity-building than less mature businesses.75 A 2016 BCI
report on supply chain resilience found that only 6% of large enterprises interviewed said that all of
their suppliers have a BCP in place.76 Further, almost one-third of organizations did not broach the
topic of business continuity plans during contractual discussions with suppliers. With over one-third of
organizations attributing at least a quarter of their disruptions to their external inbound supply chain,
almost double the reported number in 2015, there is a clear need for greater coordination with and
preparation of suppliers. Although BCI’s same report for 2017 showed progress in greater coordination
regarding developing BCPs with suppliers, fewer than 10% of organizations reported that all suppliers
have BCPs in place and almost 50% of respondents did not even check the BCPs of their suppliers.77
REDUCING VULNERABILITY TO RESOURCE CONSTRAINTS

Taking active steps to reduce a business’s dependence on scarce natural resources, including water and
energy, can help improve supply chain resilience in the event of resource depletion or disruption, even
as it cuts costs. In the case of water, higher levels of transparency and disclosure paired with investments into advanced water treatment and recycling technologies help companies prepare for growing
costs associated with water risk. Addressing water scarcity can mean the difference between success or
failure for water-intensive businesses. More than 2,000 companies reported water data via CDP in 2017.
In its Global Water Report 2017, CDP suggests a range of strategies, including measuring water use both
directly and throughout the supply chain, investing in water supply infrastructure, diversifying water
supplies, and setting targets for site-speciﬁc actions. In 2017, CDP reporting companies undertook over
1,000 projects across 91 countries, investing over $23.4 billion on projects to tackle water risk.78
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Hong Kong-based Esquel Group long has been committed to implementing water and energy sustainability practices. This commitment stems from an acknowledgement that carbon and water are
underpriced, and a recognition of the imperative to prepare for future increases in the price of electricity and water.79 Esquel has reduced water and energy consumption by 64% and 45%, respectively, per
unit of production since 2005, even as proﬁts have hit record levels, the fruits of more than 15 years of
efficiency efforts.80
Taiwan Semiconductor Manufacturing Company Ltd. (TSMC) has implemented a robust water
resource management strategy, including a company-wide taskforce dedicated to managing the risk
of a water shortage that might arise due to climate change. TSMC measures its internal and supply-chain-related water use, and shares the company’s water management lessons learned with other
companies in its industry. TSMC has developed a highly water-efficient semiconductor wafer fab facility, capable of reclaiming 85% of process water.81
Companies are also enhancing energy efficiency to save costs and decrease greenhouse gas emissions.
Siam Cement Group (SCG) is an example of an energy-intensive business that is improving energy efficiency within its production processes, using waste-heat generation techniques to convert waste heat
from its cement-making process to electricity, and utilizing alternative energy sources like refuse-derived fuel, biomass, industrial waste, and solar, to generate electricity. Including biomass and industrial
waste, in 2016 alternative energy supplied 10% of SCG’s total energy consumption needs. Through 2016,
SCG reduced GHG emissions by 1.81 million tons of CO2 equivalent, or 7%, from 2007 levels. SCG’s
2020 target is to reduce GHG emissions per production unit 10% from the base year of 2007.82
DEVELOPING STRATEGIC FORESIGHT

Finally, developing strategic foresight in light of the inherent unpredictability of event risks can build
senior management’s capacity to analyze the expected impact of natural and man-made disasters and
plan ahead for them.
A range of approaches has been used by companies to develop strategic foresight, including scenario
planning, horizon scanning, and simulation and war-gaming. Scenario planning involves imagining the
“possible futures” based on key uncertainties to determine what companies can do to prepare for possible future events. Horizon scanning uses input from a broad variety of sources, including think tanks,
social media, business intelligence, professional experts, and news outlets, increasingly supplemented by
big data analytics, to spot emerging trends in the global operating environment. The trends are used to
create hypotheses about the possible impact of the change. By forming strategies to tackle risks, or capitalize on potential positive outcomes detected, organizations can better understand the impacts of trending issues as varied as technological change, epidemic outbreaks, or changing customer buying habits.
Simulation and war-gaming entails replicating a real-world situation in order to gauge an organization’s ability and preparedness to respond to unexpected shocks to its business. For example, Intel
Corporation utilized war-gaming to enhance its resilience against cyber-attacks, hiring experts to play
attackers, highlighting its vulnerabilities in order to strengthen its defenses against a real attack. While
these methodologies are not new, increased access to big data and advanced data analytics present new
opportunities for businesses to integrate technology into their strategic planning processes.83
One of the unpredictable and high-impact risks in Asia that would beneﬁt from this type of strategic
exercise is potential military conﬂict on the Korean Peninsula. Some organizations are already taking
steps to better prepare for a possible attack. A number of South Korean banks reportedly are preparing for a possible electromagnetic pulse attack from the North by considering setting up data centers
abroad. War or no war, this sort of redundancy is an insurance policy against a failure at home. In
addition, a broader strategic exercise to understand the possible scenarios can help businesses better
prepare for different possibilities in which events could play out.84
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LONG-TERM MEASURES
Strengthening supply chain resilience in the longer term involves setting and attaining corporate sustainability goals, building new and improving existing infrastructure, and can include joining international
agreements to collectively improve resilience and sustainability. A long-term time frame allows companies to ﬁrmly embed such practices in their corporate culture, and improve industry-wide standards.
SETTING AND ATTAINING CORPORATE SUSTAINABILITY GOALS

Change starts at the top. Large companies’ CEOs are exemplars for their industry. It is key for the
long-term success and health of a company to set long-term emissions and climate-resilience goals,
and for these to be part of the strategic dialogue. Three hundred and thirty-seven businesses, including
HSBC, Lotte Chemical Corporation, Fubon Financial Holdings, Hitachi, Ltd., Hitachi Construction
Machinery Co. Ltd., Suntory Holdings Ltd., and TSMC have committed to setting their greenhouse gas
emission reduction targets in line with climate science.85 To date, 119 companies, including Bloomberg
and HSBC, have joined the RE100 global initiative, which pledges them to 100% renewable energy by
a target date. In HSBC’s case, this is 100% of its electricity from renewable sources by 2030, with an
interim target of 90% by 2025.86 This embrace of renewable and low-carbon energy sources is increasingly being broadened to require the same standards of suppliers as well.
HSBC plays a powerful role as a capital allocator, broadcasting its message via its willingness or
unwillingness to lend, and through its corporate materials and its submission of responses to CDP’s
annual survey on both Supply Chain and Climate Change. HSBC, in its 2017 CDP submission, makes
the business case clearly: “Sustainability risk can lead to commercial risk for customers, credit risk for
HSBC, and signiﬁcant reputational risk.” HSBC ties compensation to meeting sustainability goals and
focuses on supporting internal businesses which beneﬁt from the transition to a low-carbon economy.
HSBC recognizes the importance of the ﬁnancial system in the energy transition by screening lending
and banking clients for sustainability risk and severing relationships that do not meet its standards.87
The bank has promised to provide $100 billion in sustainable ﬁnancing and investment by 2025.88
BUILDING BETTER INFRASTRUCTURE

Weak infrastructure, as noted above, is a major supply chain vulnerability over which companies have limited control. However, companies can take efforts to ensure improvements are made and better prepare
themselves for infrastructure-related disruptions. Globally, the Netherlands has been a pioneer in building
resilience in a country that would be largely underwater were it not for sophisticated engineering. This
effort has been government-led but has provided numerous opportunities for private businesses.89
A notable example highlighting the importance of investing in better infrastructure occurred in August 2017 when Typhoon Hato struck Macau and Hong Kong, cities on opposite sides of the PRD that
are both vulnerable to ﬂooding. This example is of particular importance because of the stark difference in losses suffered by Macau, where nine people died. Hong Kong has 10 times Macau’s population
and more than 30 times its land size, yet no one died in Hong Kong and the territory’s storm damage
of about $513 million was little more than one-third Macau’s $1.42 billion.90 After the typhoon, former
head of the Hong Kong Observatory Lam Chiu Ying commented that while Hong Kong has pursued
initiatives to prevent property losses resulting from rising tides during typhoons, Macau had done little
to implement such practices.
Hong Kong was not always a leader. In 1962, Typhoon Wanda killed 130 people, catalyzing a longterm resilience strategy designed to minimize ﬂooding and landslides and ensure that buildings were
built to higher standards.91 Massive drainage tunnels were built to divert storm water away from hillsides and into the sea, storage tanks and storm sewers installed, and river widening and village ﬂood
protection systems added.
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China’s One Belt, One Road (OBOR) initiative—an investment that is expected to grow to an estimated $1 trillion, a sum seven times larger than that spent on the Marshall Plan, the U.S. initiative that
helped rebuild Europe after WWII—is focused on the development of roads, bridges, railways, ports,
airports, telecom networks, and energy pipelines in more than 60 countries, all of which will help
reduce infrastructure challenges across Asia and globally. 92 OBOR’s creation of alternate supply routes
for oil and gas to reach Asia through its pipeline projects should signiﬁcantly decrease the risk of disruptions at the energy chokepoints outlined above. As key transit hubs are improved and connections
between them are modernized, facilitating the shipment of increased numbers of goods, the breadth
and massive scope of the planned investment should greatly enhance ASEAN’s physical infrastructure
and give it stronger links to global value chains.93
JOINING INTERNATIONAL AGREEMENTS TO TAKE COLLECTIVE ACTION ON BUSINESS RESILIENCE AND SUSTAINABILITY

Public and private sector coordination in the longer term is fundamental to building better resilience,
as government policy often drives corporate behavior. The Sendai Framework, a non-binding agreement convened by the United Nations in the aftermath of the Great East Japan Earthquake, recognizes
the private sector as a key stakeholder, responsible for building businesses that make risk-informed
decisions and develop resilient supply chains.94 Methods by which stakeholders can ensure better
preparedness and resilience include increasing training and awareness of risks among employees, integrating disaster risk management into business models, particularly in small and medium enterprises,
and sharing and disclosing relevant knowledge. To reinforce the need for greater public and private
partnerships in this area, ARISE, a United Nations Office for Disaster Risk Reduction-private sector
alliance for disaster-resilient societies, calls for stronger private sector participation, emphasizing that
the public sector alone cannot solve increasingly complex global challenges.95 Committing to such
international agreements is a signiﬁcant marker of company willingness to collectively act on business
resilience and sustainability and sets a powerful example, especially for SMEs.

CONCLUSION
This brieﬁng highlights the difficulty of doing business in an increasingly interconnected and complex
world. Eliminating risk is impossible. Understanding risk and, as much as possible, quantifying it, is
achievable. Small and medium-sized enterprises can start by balancing growth with risk management.
For larger companies, many of whom are global leaders, successful adaptation in a changing world requires long-term thinking and perspective on enterprise-speciﬁc risks and opportunities in a wide variety of countries and physical operating environments. For the supply chain, increasing visibility and
forging lines of communications with partner companies is key. Business continuity plans are a safety
feature that is all too often ignored. Guidance, and pressure, from large companies can help smaller
companies understand the need to develop such a plan.
Beyond the enterprise level, attaining buy-in from governments and developing the political will to
invest in climate-adaptive infrastructure will tip the scales in favor of some nations and away from others.
Countries and companies that embrace adoption of increasingly more affordable renewable energy, and
that use scarce natural resources more efficiently, will be higher-margin, long-term survivors. Short-term
planning horizons fail to capture the full extent of long-term risks. Energy companies are now grappling
with the challenge of potentially stranded assets as a result of the transition to low-carbon energy sources.
Strengthening supply chain resilience in the longer term involves working in collaboration with
government policies on climate change. It requires setting and attaining corporate sustainability goals,
building and improving new and existing infrastructure, and joining international agreements to collectively improve resilience and sustainability.
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Climate change is not only an environmental problem, but a business one as well. The Task Force
on Climate-related Financial Disclosures, headed by Mark Carney and former New York City Mayor Michael Bloomberg, and the Sustainability Accounting Standards Board (SASB), are developing
voluntary climate-related risk disclosures for gauging a company’s preparedness for the longer-term
effects of climate risk.
As businesses increasingly measure and disclose their greenhouse gas emissions, and their waste and
water use, and benchmark themselves against best-in-class peers, they begin not only to understand
more about their own operations and supply chains, but often ﬁnd opportunities to improve efficiency
and lower costs. Such disclosures also provide lenders, insurers, and other stakeholders information to
assess and price climate-related risks and support capital allocation decisions. The expected transition
to a lower-carbon world will require as much as $1 trillion of new investments annually for the foreseeable future. It is a large ﬁgure, but one that should be put up against the value of assets at risk that
could be as high as $43 trillion.96 This investment in resilience is in part an insurance policy against the
worst effects of climate change. But it is also an investment in healthier, cleaner, safer, and more pleasant places to work and live.
There are no guarantees for enduring success in an era where new technologies are disrupting traditional business models. Still, better understanding reduces risk and prepares ﬁrms for a future beyond
the term of existing leaders, making the companies themselves enduring and resilient. Consciously
building resilience may be the best recipe for long-term corporate survival.

ENDNOTES
1

“Japan expert says atomic warnings ignored,” Deutsche Welle,
March 30, 2011, http://www.dw.com/en/japan-expert-says-atomicwarnings-ignored/a-6488078; “Fukushima accident: disaster
response failed – report,” BBC News, December 26, 2011, http://
www.bbc.com/news/world-asia-16334434

2

“Changing Global Production Landscape and Asia’s Flourishing
Supply Chain,” HKTDC Research, October 3, 2017, http://economistspick-research.hktdc.com/business-news/article/Research-Articles/
Changing-Global-Production-Landscape-and-Asia-s-FlourishingSupply-Chain/rp/en/1/1X000000/1X0ABHUR.htm

3

Demystifying Asia Paciﬁc Trade Trends: A DHL Perspective on
Implications for Supply Chains, DHL, May 2016, http://www.dhl.
com/content/dam/downloads/g0/about_us/logistics_insights/
dhl_apac_trendreport.pdf

4

“Rapid Development of Asia’s Electronics Supply Chain,” HKTDC
Research, October 10 2017, http://economists-pick-research.hktdc.
com/business-news/article/Research-Articles/Rapid-Development-ofAsia-s-Electronics-Supply-Chain/rp/en/1/1X000000/1X0ABJSN.htm

5

“Changing Global Production Landscape and Asia’s Flourishing
Supply Chain,” HKTDC Research, October 3, 2017, http://
economists-pick-research.hktdc.com/business-news/article/
Research-Articles/Changing-Global-Production-Landscape-andAsia-s-Flourishing-Supply-Chain/rp/en/1/1X000000/1X0ABHUR.
htm

6

“Rapid Development of Asia’s Electronics Supply Chain,” HKTDC
Research, October 10, 2017, http://economists-pick-research.hktdc.
com/business-news/article/Research-Articles/Rapid-Development-ofAsia-s-Electronics-Supply-Chain/rp/en/1/1X000000/1X0ABJSN.htm

9

“Building Resilience in Supply Chains,” World Economic Forum,
January 2013, http://www3.weforum.org/docs/WEF_RRN_MO_
BuildingResilienceSupplyChains_Report_2013.pdf

10

“Managing complexity in Asian supply chains,” Economic Development
Bank Singapore, 2012, https://webcache.googleusercontent.com/
search?q=cache:o-4PELRhkpsJ:https://www.edb.gov.sg/content/
edb/en/resources/downloads/articles/asian-supply-chain-solutions.
html+&cd=1&hl=en&ct=clnk&gl=us; “Asia’s Strengthening Supply
Chains Outlined in Recent Transport Intelligence Report,” Patrick
Burnson, Supply Chain Management Review, April 19, 2017, http://
www.scmr.com/article/asias_strengthening_supply_chains_outlined_
in_recent_transport_intelligence

11

“International Logistics Performance Index,” World Bank, 2016
Global Rankings, https://lpi.worldbank.org/international/global

12

“ASEAN Supply Chains: Building collectively,” Patrick Burnson,
Supply Chain Management Review, January 2017, http://www.scmr.
com/article/asean_supply_chains_building_collectively

13

“Learning from Megadisasters: Lessons from the Great East Japan
Earthquake,” Federica Ranghieri, Mikio Ishiwatari, World Bank,
2014, https://openknowledge.worldbank.org/handle/10986/18864

14

“Nuclear Disaster in Japan Was Avoidable, Critics Contend,” Martin
Fackler, New York Times, March 9, 2012 http://www.nytimes.
com/2012/03/10/world/asia/critics-say-japan-ignored-warnings-ofnuclear-disaster.html

15

“Learning from Megadisasters: Lessons from the Great East Japan
Earthquake,” Federica Ranghieri, Mikio Ishiwatari, World Bank,
2014, https://openknowledge.worldbank.org/handle/10986/18864

7

“The State of Sustainable Supply Chains: Building Responsible and
Resilient Supply Chains,” EY, 2016, http://www.ey.com/Publication/
vwLUAssets/EY-the-state-of-sustainable-supply-chains/$FILE/EYbuilding-responsible-and-resilient-supply-chains.pdf

16

“Supply Chain Competitiveness and Robustness: A Lesson from the
2011 Tohoku Earthquake and Supply Chain “Virtual Dualization,”
Takahiro Fujimoto, University of Tokyo, September 2011, http://
merc.e.u-tokyo.ac.jp/mmrc/dp/pdf/MMRC362_2011.pdf

8

“SMEs must prepare for disaster: APEC,” September 23, 2017,
Vietnam News, http://vietnamnews.vn/politics-laws/394270/smesmust-prepare-for-disaster-apec.html#GODTSDSDhqj8exdl.97

17

Renesas Electronics Corporation Annual Report, 2011, https://www.
renesas.com/en-us/media/about/ir/library/annual/2011_annual_all.pdf

Asia Business Council

Building Resilience in Businesses and Supply Chains in Asia | 14

18

World Bank, op. cit., “Learning from Megadisasters”; “2016 White
Paper on Small and Medium Enterprises in Japan,” National
Association of Trade Promotion for Small and Medium Enterprises,
2016, http://www.chusho.meti.go.jp/pamﬂet/hakusyo/H28/
PDF/2016hakusho_eng.pdf

19

“Global insured losses from disaster events were USD 54 billion in
2016, up 42% from 2015, latest Swiss Re Institute sigma says,” March
28, 2017, accessed January 16, 2018, http://www.swissre.com/media/
news_releases/nr20170328_sigma_2_2017.html

20

“Disaster-proof supply chains,” editorial, Japan Times, May 17,
2016, accessed January 16, 2018, https://www.japantimes.co.jp/
opinion/2016/05/17/editorials/disaster-proof-supply-chains/#.
WhtTyrQ-fOR

34

“World Water Development Report 2017,” UN-Water, March 22, 2017,
http://www.unwater.org/publications/world-water-developmentreport-2017/

35

“A Turning Tide: Tracking corporate action on water security
CDP Global Water Report 2017,” CDP, 2017 https://
b8f65cb373b1b7b15febc70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.
rackcdn.com/cms/reports/documents/000/002/824/original/CDPGlobal-Water-Report-2017.pdf?1512469118

36

“How should business react to China’s water crisis?,” World
Economic Forum, 2016, https://www.weforum.org/agenda/2016/07/
what-china-s-new-approach-to-water-means-for-business

37

“Drought to cost economy Rs 650,000 crore,” Times of India, May
11, 2016, accessed January 17, 2018, https://timesoﬁndia.indiatimes.
com/india/Drought-to-cost-economy-Rs-650000-crore-Study/
articleshow/52223033.cms

21

“Sigma No 2/2017,” Swiss Re Institute, 2017, http://media.swissre.
com/documents/sigma2_2017_en.pdf

22

“Number of relevant natural loss events in Asia 1980 – 2016,”
Munich Re website, accessed January 16, 2018, https://natcatservice.
munichre.com/events/1?ﬁlter= eyJ5ZWFyRnJvbSI6MTk4MCwieW
VhclRvIjoyMDE 2LCJhcmVhSWRzIjpbNF19&type=1

38

“India’s drought migrants head to cities in desperate search for
water,” Vidhi Doshi, The Guardian, April 27, 2016, https://www.
theguardian.com/global-development/2016/apr/27/india-droughtmigrants-head-to-cities-in-desperate-search-for-water

23

“Does Climate Change Cause Extreme Weather Events?,” Kyle
Frischkorn, Smithsonian.com, August 15, 2017, accessed January
16, 2018, https://www.smithsonianmag.com/science-nature/doesclimate-change-cause-extreme-weather-events-180964506/

39

“Indian traders boycott Coca-Cola for ‘straining water
resources’,”Vidhi Doshi, The Guardian, March, 2017 https://www.
theguardian.com/world/2017/mar/01/indian-traders-boycott-cocacola-for-straining-water-resources

24

“A Region at Risk, the Human Dimensions of Climate Change in
Asia and the Paciﬁc,” Asian Development Bank, 2017, https://www.
adb.org/sites/default/ﬁles/publication/325251/region-risk-climatechange.pdf

40

“Indian Court Stops Water to Coke, Pepsi Plants, Prioritizes
“Welfare of the General Public” Over “Commercial Purpose”,” India
Resource Center, December 1, 2016, http://www.indiaresource.org/
news/2016/1014.html

25

“Industry-ﬁrst Global Storm Surge Zones,” Swiss Re, September 28,
2017, accessed January 17, 2018, http://www.swissre.com/library/
factsheets-publication/industry_ﬁrst_global_storm_surge_zones.
html

41

“Pepsi Under Attack for Water Abuses from All Quarters,” India
Resource Center, March 9, 2017, http://www.indiaresource.org/
news/2017/1005.html

42
26

“PRD Economic Proﬁle,” HKTDC, December 2, 2016, accessed
January 17, 2018, http://china-trade-research.hktdc.com/
business-news/article/Fast-Facts/PRD-Economic-Proﬁle/ff/
en/1/1X000000/1X06BW84.htm

“Failed winter rains, looming El Nino challenge India’s factories,”
Bloomberg, Archana Choudhary, April 2017, https://www.bloomberg.
com/news/articles/2017-04-05/failed-winter-rains-looming-elnino-challenge-india-s-factories

43
27

“Measuring Physical Climate Risk in Equity Portfolios,” Deutsche
Asset Management Global Research Institute, November, 2017,
http://427mt.com/wp-content/uploads/2017/11/Physical_Climate_
Risk_FourTwentySeven_November2017

“TNPL hit by water shortage,” The Hindu, March 8, 2017, http://
www.thehindubusinessline.com/companies/tnpl-hit-by-watershortage/article9576037.ece

44

“Severe water crisis in Chennai,” Asia Times, June 27, 2017, http://
www.atimes.com/article/severe-water-crisis-chennai/; “These
Asian Cities Will Grow the Fastest in the Next Five Years,” Melissa
Cheok, Bloomberg, August 8, 2017, https://www.bloomberg.com/
news/articles/2017-08-08/indian-cities-to-see-fastest-growth-inasia-over-ﬁve-years

45

“A Country Divided: Japan’s Electric Bottleneck,” John Ydstie, NPR,
March 24, 2011, https://www.npr.org/2011/03/24/134828205/acountry-divided-japans-electric-bottleneck

46

Energy Security. International Energy Agency. https://www.iea.org/
topics/energysecurity/

47

“Evolving Risk Concerns in Asia-Paciﬁc, 2017 Edition,” Marsh and
McLennan Companies, Asia Paciﬁc Risk Center, 2017, https://www.
marsh.com/my/insights/research/evolving-risk-concerns-in-asiapaciﬁc.html

48

“Japan’s energy security predicament post-Fukushima,” Vlado
Vivoda, April 17, 2012, http://web.mit.edu/12.000/www/m2018/
pdfs/japan/japan.pdf

28

Ibid.

29

“Quantiﬁcation of Multiple Climate Change and Human Activity
Impact Factors on Flood Regimes in the Pearl River Delta of China,”
Yihan Tang, Shufeng Xi, Xiaohong Chen, Yanqing Lian, Advances
in Meteorology Volume 2016 (2016), https://www.hindawi.com/
journals/amete/2016/3928920/

30

“Rising Waters Threaten China’s Rising Cities,” Michael
Kimmelman, New York Times, April 7, 2017, https://www.nytimes.
com/interactive/2017/04/07/world/asia/climate-change-china.html

31

“Climate Change and Health,” World Health Organization, July 2017,
http://www.who.int/mediacentre/factsheets/fs266/en/

32

“Insurers consider likelihood of catastrophic storm in the Pearl
River Delta,” Jasper Moiseiwitsch, South China Morning Post, July
7, 2015, accessed January 17, 2018, http://www.scmp.com/business/
china-business/article/1548221/insurers-wary-ﬂood-risks-china

33

“Navigating Rough Waters: Businesses & Investors Must Adapt for a
Water-Stressed Future,” Terra Alpha Investments LLC, March 2016,
https://static1.squarespace.com/static/54a6c69fe4b03ccd2a0317c6/
t/579f514ee3df287f00762447/1470058843086/Terra+Alpha++Navigating+Rough+Waters

Asia Business Council

Building Resilience in Businesses and Supply Chains in Asia | 15

49

50

“Japan’s Power Shortages and Countermeasures After the Tohoku
Earthquake, Tsunami and Fukushima Nuclear Crisis,” Japan for
Sustainability Newsletter, April 2011, https://www.japanfs.org/en/
news/archives/news_id030904.html; “Japan Earthquake: Living
with Blackouts,” Zoe Murphy, BBC News website, March 15, 2011,
accessed January 19, 2018, http://www.bbc.com/news/world-asiapaciﬁc-12731696
“Droughts and Blackouts: How water shortages cost India enough
energy to power Sri Lanka,” Tianyi Luo, World Resources Institute
website, July 2017, accessed January 19, 2018, http://www.wri.org/
blog/2017/07/droughts-and-blackouts-how-water-shortages-costindia-enough-energy-power-sri-lanka

65

“Learning from Megadisasters: Lessons from the Great East Japan
Earthquake,” Federica Ranghieri, Mikio Ishiwatari, World Bank,
2014, https://openknowledge.worldbank.org/handle/10986/18864

66

FM Global website, accessed January 19, 2018, http://www.fmglobal.
com/products-and-services/services/business-risk-consulting-and-bia

67

World Bank, op. cit., “Learning from Megadisasters,” p. 276

68

“Why Nissan’s Disaster Recovery Bested Rivals,” Peter Nunn,
Edmunds Auto Observer, December 5, 2011, https://www.edmunds.
com/autoobserver-archive/2011/12/why-nissans-disaster-recoverybested-rivals.html

51

“India’s Water-Energy Nexus,” Mohsin Amin and Simi Mehta, The
Diplomat, July 13, 2017, https://thediplomat.com/2017/07/indiaswater-energy-nexus/

69

“The Impact of Japan’s disaster on Toyota, Honda, and Nissan,”
Lason Dalavagas, Value Line, May 29, 2011, http://www.valueline.
com/Stocks/Commentary.aspx?id=10972#.Whnj3LQ-fOQ

52

“Southeast Asia Energy Outlook, 2017,” International Energy Agency,
http://www.iea.org/publications/freepublications/publication/
WEO2017SpecialReport_SoutheastAsiaEnergyOutlook.pdf

70

“Thailand Flood 2011: One Year Retrospective,” Guy Carpenter,
October 2012, http://www.guycarp.com/content/dam/guycarp/en/
documents/dynamic-content/Thailand%20Flood%202011_One%20
Year%20Retrospective.pdf

53

“World Oil Transit Choke Points,” July 25, 2015, accessed January
19, 2018, https://www.eia.gov/beta/international/analysis_includes/
special_topics/World_Oil_Transit_Chokepoints/wotc.pdf

71

“Chokepoints and Vulnerabilities in Global Food Trade,” Rob Bailey
and Laura Wellesley, June 2017, https://www.chathamhouse.org/
sites/ﬁles/chathamhouse/publications/research/2017-06-27chokepoints-vulnerabilities-global-food-trade-bailey-wellesley.pdf

Guy Carpenter, op. cit.; “Flood risks and impacts: A case study of
Thailand’s ﬂoods in 2011 and research questions for supply chain
decision making,” Masahiko Haraguchi, Upmanu Lall, 2014, http://
water.columbia.edu/ﬁles/2014/10/supply_chain_Thailand.pdf

72

“Toyota Vs. Nissan – A Contrast in Culture, Corporate Governance,
Operational Strategy, and Financial Performance,” Mohamad R.
Nayebpour, Keller Graduate School of Management, 2007, http://
swdsi.org/swdsi07/2007_proceedings/papers/567.pdf

73

“Toyota says supply chain will be ready by autumn for next quake,”
Chang-Ran Kim, March 2, 2012, Reuters, https://uk.reuters.com/
article/uk-toyota-supply-chain/toyota-says-supply-chain-will-beready-by-autumn-for-next-quake-idUKTRE8210BW20120302

74

“War with North Korea could increase smartphone prices, disrupt
global trade and widen US debt,” Nyshka Chandran, CNBC, May 17,
2017, accessed January 19, 2018, https://www.cnbc.com/2017/05/17/
war-with-north-korea-could-hike-smartphone-prices-slow-globaltrade-and-increase-us-debt.html

“Digitizing Global Trade with Maersk and IBM,” Michael
White, IBM, January 16, 2018, https://www.ibm.com/blogs/
blockchain/2018/01/digitizing-global-trade-maersk-ibm/; “Global
Supply Chains Are About To Get Better, Thanks To Blockchain,”
Michael J. Casey and Pindar Wong, Harvard Business Review, March
13, 2017, https://hbr.org/2017/03/global-supply-chains-are-about-toget-better-thanks-to-blockchain

75

“The State of Sustainable Supply Chains: building responsible and
resilient supply chains,” EY, 2016, http://www.ey.com/Publication/
vwLUAssets/EY-the-state-of-sustainable-supply-chains/$FILE/EYbuilding-responsible-and-resilient-supply-chains.pdf

World Bank, op. cit., “East Asia and Paciﬁc Economic Update,”
October 2017

76

“Supply Chain Resilience Report 2016,” Business Continuity
Institute, https://www.riskmethods.net/resources/research/bcisupply-chain-resilience-2016.pdf

77

“BCI Supply Chain Resilience Report 2017,” Business Continuity
Institute, https://www.thebci.org/news/bci-supply-chainresilience-report-2017.html

78

“A Turning Tide: Tracking corporate action on water security CDP
Global Water Report 2017,” CDP, November 2017, https://www.cdp.
net/en/research/global-reports/global-water-report-2017

79

“The Greening of Asia: The Business Case for Solving Asia’s
Environmental Emergency,” Mark L. Clifford, Columbia Business
School Publishing, 2015

80

Information from Esquel, January 2018.

81

TSMC Annual Report, 2016, http://www.tsmc.com/download/ir/
annualReports/2016/english/annual2016e.pdf

82

“SCG Sustainability Report 2016, Creating Sustainable Balance,”
http://www.scg.com/en/05sustainability_development/03_
sustainability_report.html

54

55

56

57

58

“World Oil Transit Choke Points,” July 25, 2015, accessed January
19, 2018, https://www.eia.gov/beta/international/analysis_includes/
special_topics/World_Oil_Transit_Chokepoints/wotc.pdf
“World Bank East Asia and Paciﬁc Economic Update, October 2017:
Balancing Act,” https://openknowledge.worldbank.org/bitstream/
handle/10986/28396/9781464812095.pdf?sequence=4&isAllowed=y;
“World Bank warns of ‘serious economic consequences’ if North
Korea dispute escalates,” Tomomi Kikuchi and Gwen Robinson,
October 4, 2017, https://asia.nikkei.com/Spotlight/North-Koreacrisis/World-Bank-warns-of-serious-economic-consequences-ifNorth-Korea-dispute-escalates

59

The Observatory of Economic Complexity, accessed January 19,
2018, https://atlas.media.mit.edu/en/proﬁle/country/kor/#Exports

60

“Here’s what a war between North Korea and the US could do to
the global economy,” Will Martin, Business Insider, August 9, 2017,
http://www.businessinsider.com/war-between-north-korea-andusa-global-economy-impact-2017-8

61

62

“Transportation & Logistics 2030: Volume 4 Securing the supply
chain,” PWC, https://www.pwc.com/gx/en/transportation-logistics/
pdf/tl2030_vol.4_web.pdf
“Political Crisis Harms Thailand’s Economy,” Tim Johnston,
Washington Post, December 2, 2008, http://www.washingtonpost.
com/wp-dyn/content/article/2008/12/01/AR2008120102637.html

63

“Bangkok is hurting from pain of isolation,” Thomas Fuller, New York
Times, December 1, 2008, http://www.nytimes.com/2008/12/01/
world/asia/01iht-baht.4.18304102.html

64

“The Private Sector: stepping up,” Serena Brown, Humanitarian
Practice Network, January 2015, https://odihpn.org/magazine/theprivate-sector-stepping-up/

Asia Business Council

Building Resilience in Businesses and Supply Chains in Asia | 16

83

“No one saw it coming,” Paul A. Laudicina, Rudolph Lohmeyer,
and Erik R. Peterson, ATKearney, 2017, https://www.atkearney.
com/web/global-business-policy-council/article?/a/no-one-sawit-coming; National Security Coordination Secretariat, Singapore
Government, https://www.nscs.gov.sg/public/content.aspx?sid=191

84

“South Korean banks brace for electromagnetic pulse attack from
the North,” Julian Ryall, The Telegraph, September 29, 2017, http://
www.telegraph.co.uk/news/2017/09/29/south-korean-banks-braceelectromagnetic-pulse-attack-north/ ; “How Japan is preparing for
nuclear attack,” Gillian Tett, Financial Times, May 26, 2017 https://
www.ft.com/content/a12eda2e-400d-11e7-82b6-896b95f30f58

85

Science based targets website, accessed January 18, 2018; http://
sciencebasedtargets.org/companies-taking-action/

86

RE 100 Companies website, accessed January 24, 2018, http://
there100.org/companies

87

Climate Change 2017 Information Request HSBC Holdings
plc, accessed January 11, 2018, CDP, https://www.cdp.
net/en/responses/8611?back_to=https%3A%2F%2Fwww.
cdp.net%2Fen%2Fresponses%3Fpage%3D3327%26per_
page%3D20%26queries%255Bname%255D%3D%26sort_
by%3Dproject_year%26sort_dir%3Ddesc&queries%5Bname%5D=

88

“HSBC to help combat climate change with a $100 billion boost for
sustainable ﬁnancing,” HSBC, November 6, 2017, http://www.hsbc.
com/news-and-insight/media-resources/media-releases/2017/
hsbc-to-help-combat-climate-change-with-a-100-billion-boost-forsustainable-ﬁnancing

89

“Life Below Sea Level in the New Age of Climate-Chang
Engineering,” Russ Juskalian, May 18, 2016, technologyreview.com,
https://www.technologyreview.com/s/601477/life-below-sea-levelin-the-new-age-of-climate-change-engineering/

90

“Macau death toll rises to 9 as city struggles with typhoon
aftermath,” Venus Wu, Reuters. https://www.reuters.com/
article/asia-storm-macau/macau-death-toll-rises-to-9-as-citystruggles-with-typhoon-aftermath-idUSL4N1LB06V; “Don’t blame
Observatory warning signals for Macau’s Typhoon Hato mess,
former top Hong Kong weather official says,” Phila Siu, South
China Morning Post, August 27, 2017, http://www.scmp.com/news/
hong-kong/education-community/article/2108499/dont-blameobservatory-warning-signals-macaus

91

“Deadly storms such as Typhoon Hato are a warning to Hong Kong
to prepare for the worst,” Bernard Chan, South China Morning
Post, September 14, 2017, http://www.scmp.com/comment/insightopinion/article/2111126/deadly-storms-such-typhoon-hato-arewarning-hong-kong

92

“Making China Great Again,” Evan Osnos, The New Yorker, January
8, 2018, https://www.newyorker.com/magazine/2018/01/08/
making-china-great-again; “China and Belt & Road Infrastructure:
2016 review and outlook,” Gabriel Wong, Simon Booker, and
Guillaume Barthe-Dejean, PwC, February 2017, https://www.pwchk.
com/en/consulting/br-watch-infrastructure.pdf

93

“How China’s belt and road is transforming Asean,” Peter Wong,
South China Morning Post, January 8, 2017, http://www.scmp.com/
comment/insight-opinion/article/2059916/how-chinas-belt-androad-transforming-asean

94

Sendai Framework for Disaster Risk Reduction 2015 – 2030,
UNISDR, March 18, 2015, http://www.unisdr.org/ﬁles/43291_
sendaiframeworkfordrren.pdf

95

Arise – Private Sector Alliance for Disaster Resilient Societies.
UNISDR, accessed January 20, 2018, https://www3.unog.ch/arise/

96

“Final Report: Recommendations of the Task Force on Climaterelated Financial Disclosures,” June 2017, https://www.fsb-tcfd.org/
publications/ﬁnal-recommendations-report/

Asia Business Council

Building Resilience in Businesses and Supply Chains in Asia | 17

