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FOREWORD

Climate change is reshaping not only the geophysical environment, but also the economic and security 
landscapes in Asia. An unprecedented series of natural disasters, such as Japan faced in 2018, continue 
to demonstrate that climate change contains many surprises in the system that are difficult to predict, 
although not as difficult to anticipate. 

Despite the ability to foresee an increase in climate-related hazards, based on sound climate science and 
risk assessments, actions to prepare for and address them continue to fall short of what is required given 
their nature, scale and probability. Assessments of the business community’s awareness of climate risk and 
efforts to reduce them consistently find a significant gap between threat and response. This represents a 
threat to their futures, as climate change impacts will continue to increase in frequency and severity.

Only by seeking to understand the full scope of hazards that climate change presents can actors responsible 
for preserving and promoting stability and prosperity succeed in their missions. To inform decision-
making and preserve long-term competitiveness, it is critical to consider how the higher-order security 
ramifications of climate change can complicate the business environment.

This report considers one aspect of these risks: how myriad climate impacts might damage social and 
political stability for Japan’s key trading partners, particularly those that export components for its 
automotive and electronics industries. These risks are only beginning to be comprehensively assessed, but 
indicate a clear need to consider the business consequences of foreseeable climate change hazards, as well 
as the consequences of driving further climate destabilization.

Vice Admiral Dennis McGinn, U.S. Navy (Retired)
Advisory Board, the Center for Climate and Security
Former Assistant Secretary of the Navy for Energy, Installations and Environment
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EXECUTIVE SUMMARY

This report provides an overview of key emerging challenges at the nexus of climate change, security, 
trade and investment, from Japan’s economic perspective. 

Japanese companies contemplating climate risks would be wise to think beyond borders – both the 
borders of Japan, and the boundaries of their firms. Southeast Asia, long a favored location for low-cost, 
high-quality supply chains, is increasingly attractive for domestic market consumption of top tier Japanese 
goods and an increasingly important contributor to Japanese corporate profitability.

But this silver lining hides a dark cloud. The region is among the world’s most vulnerable to climate 
impacts.  Current growth trajectories put millions of urban dwellers at risk, as coastal megacities are 
constructed without appropriately resilient infrastructure. At the same time, drought, saltwater intrusion 
and unsustainable use of agricultural resources are threatening domestic food production. Disasters and 
eroding livelihoods can lead to migration and forced displacement, exacerbating governance challenges 
and placing additional stress on social and political systems. These dynamics could worsen underlying 
security and instability challenges in the region.

Japan’s economy is inextricably linked to the fortunes of its trading partners and their vulnerabilities, 
including climate-related vulnerabilities. As climate modeling is becoming increasingly robust, so too 
are the strategies to manage climate impacts. Japanese companies and government agencies might use 
geographic-specific modeling to analyze the physical impacts of climate change on their assets and target 
markets. This analysis can form the foundation for a wider strategy of firm-specific and community-
based resilience. The cumulative benefits of a strategic, data-driven climate resilience strategy will be most 
successful if reinforced by a comprehensive and consistent Japanese foreign policy which eschews coal and 
channels investments in clean energy and climate resilience-oriented aid.

KEY FINDINGS

Climate change poses severe, growing and under-appreciated threats to Japan’s future competitiveness.

Despite widespread recognition from many business leaders that extreme weather 
events and natural disasters are high-impact, high-probability threats, climate-related 
risks remain broadly under-examined and undisclosed by companies, in part because of 
financial disincentives to accurately assessing and reporting them.

http://www.climateandsecurity.org
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Japan’s most important economic sectors are dependent on both supply chain components and revenue 
from locations at risk from climate change, including Southeast Asia.

In the 2008-2018 period, around 17% of Japan’s total imports came from countries 
exposed to high- and medium-risk climate change-related security threats (excluding 
China). 

Assessments of Southeast Asia’s climate-related economic vulnerability have been revised 
upwards, specifically when the broader impacts of climate change are considered together 
in the modeling.

Most countries remain in a reactive posture and are not adequately preparing for the scale 
and pace of threats climate change poses to their economies, and their societies.

The intersection of climate hazards and security risks is under-examined in many countries Japan’s 
economy is entwined with.

Climate change-driven impacts and trends including extreme weather, sea level rise, water 
stress, food insecurity, migration and forced displacement are likely to place additional 
stress on social and political systems in the region, and could pose additional threats to 
the security and stability of some of Japan’s key trading partners.

Countries with the highest compound exposure to climate change impacts, resilience challenges and 
complicated domestic security environments include Indonesia, the Philippines, Thailand, Vietnam and 
Malaysia.

This risk nexus is beginning to be assessed, but has yet to be comprehensively examined and included in 
the calculation of commercial, energy or security investments in the region.

The potential knock-on impacts of climate-related fragility1 and instability, such as to economic 
productivity and prosperity, need to be considered when making energy investment decisions.

http://www.climateandsecurity.org
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INTRODUCTION

With the third largest economy in the world and the fourth largest volume of trade, Japan’s economy is 
inextricably linked to the fortunes of its trading partners and their vulnerabilities. This report provides 
an overview of some of the key emerging challenges of the climate change, security, trade and investment 
nexus from Japan’s economic perspective. 

The risk to Japanese interests, however, is characterized by more than simply trade volumes. This study 
assesses the exposure of supply chains in two of Japan’s most critical industries: automotive manufacturing 
and consumer electronics.

Japan has developed the third-largest automotive manufacturing capability globally, as well as the world’s 
largest consumer electronics industry. This wealth creation is heavily dependent on a few Southeast 
Asian countries for both growth markets and production of supplies for products sold in Japan.  These 
dependencies create vulnerabilities which need to be assessed for future risk and overall business continuity. 

While businesses carefully analyze vulnerabilities associated with overseas manufacturing and supply 
chains, the intersection of climate hazards and security risks is under-examined in many countries Japan’s 
economy is entwined with, perhaps because it falls between traditional political and environmental risk 
assessment areas.

Despite the high degree of certainty that climate change will continue to generate unprecedented and 
disruptive weather extremes, most countries remain reactive. They simply are not adequately preparing for 
the scale and pace of threats climate change poses to their economies, such as risks to infrastructure like 
manufacturing sites, power plants or ports exposed to storm surge and sea level rise, disruption to supplies 
of raw materials and commodities, or strain on institutional infrastructure for disaster risk reduction and 
response.

For the purpose of highlighting the implications of climate change-related security vulnerability to Japanese 
commercial interests abroad, this report focuses particularly on examples from Japan’s automotive and 
electronics industries.  Within these industries a preponderance of supply chain activities take place in 
Southeast Asia, in geographies known for their vulnerability to climate change. Thus this report examines 
areas where compound vulnerabilities are highest, including Indonesia, the Philippines, Thailand, 
Vietnam and Malaysia. Using these industries to illustrate the exposure to climate security risks, it shows 
the kinds of risks that other Japanese industries, to include their markets, fixed assets and supply chains, 
face in the same countries. 

http://www.climateandsecurity.org
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JAPAN’S FOREIGN INVESTMENT 
AND SUPPLY CHAIN FOOTPRINT

Simply stated, some of Japan’s most important economic sectors are dependent on both supply chain 
components and third country revenue from locations at risk from climate change. One pertinent example 
is the Japanese-controlled automotive sector in Southeast Asia.  

The dependency is significant and growing. According to automotive industry portal MarkLines, Japanese 
auto parts manufacturers have been both expanding existing production capacity and localizing parts 
procurement in Southeast Asia over the past few years.2  A 2017 JETRO business survey indicates that 
most manufacturing companies intend to continue expanding in the region.3  Components manufactured 
in Southeast Asia serve both the Japanese domestic automotive market and individual Southeast Asian 
national markets, where Japanese brands dominate. Japanese carmakers sold 2.62 million cars in the 
five main Southeast Asian markets, representing 84% of total market share, in 2016.4 This figure 
represented an increase of over 3% from the prior year. In fact, Japanese companies captured a full 98.5% 
of Indonesia’s car market; 88% of Thailand’s, and 78% of Malaysia’s, that year. The combination of this 
important revenue stream, and manufacturing sites clustered in coastal and other areas vulnerable to 
extreme weather events, are a marker of material risk.  

Estimates of revenue at risk require forward-looking assumptions but past examples are illustrative. Frost 
and Sullivan estimated that the 2011 Thai floods cut monthly production in the affected areas by 80,000-
100,000 units per month.5 With the frequency and severity of such events increasing, it is worthwhile 
to assess the probability of such events by cluster location and determine strategies to mitigate the risk 
mitigation.  Business understanding of such risks is nascent, and assessment tools applicable to specific 
sectors and geographic locations are not yet readily available.  Financial institutions (investors and lenders) 
are also in the early stages of identifying and calculating climate business risk. Thus it is safe to posit that 
the risk to Japan’s economy from climate events could is currently under-examined and not sufficiently 
managed.  

Despite widespread recognition from many business leaders that extreme weather events and natural 
disasters are high-impact, high-probability threats, e.g. in the World Economic Forum’s Global Risk 
Report survey,6 climate-related risks remain broadly under-examined and undisclosed by companies, in 
part because of financial disincentives to assessing and reporting them. Indeed, accounting for physical 
climate risks (such as to infrastructure) can decrease companies’ valuations.  Analysis by the asset manager 
Schroders, based on a survey of 11,000 companies, indicates that accounting for the impact of climate 
risk could reduce corporate valuations by an average of 2%-3%, while insuring their assets against the 
impact of climate change could cost more than 4% of their market values.7

It is therefore unsurprising that few companies disclose or quantify the effect of disruptive weather events 
on earnings – in 2017, only 15% of the S&P 500 disclosed such risks, and only 4% quantified them. 

http://www.climateandsecurity.org
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Those that did reported an average 6% loss of earnings from these weather events.8 Insurance premiums 
and borrowing costs have thus far not increased significantly in response to growing climate-related risks.  
According to a 2018 survey by the Tokyo Chamber of Commerce and Industry, only 27% of more than 
1,000 Japanese companies surveyed have formulated business continuity plans to implement in the wake 
of natural disasters, while almost 80% had no measures established to cope with flooding.9

A survey of C-level executives from the global insurance industry by the Geneva Association underscores 
the challenge. While there are a number of initiatives ongoing, policy and regulatory measures are 
fragmented and their implementation pathways are ill-defined. Meanwhile, reporting standards are 
either absent or voluntary, and have not led to a sufficient increase in transparency.10  One notable 
example of progress is the Task Force for Climate-Related Financial Disclosures (TCFD), which issues 
reporting guidelines for climate-related risk to business operations.11 But while over 580 organizations 
have indicated their support for TCFD, the guidelines remain voluntary; the learning curve for 
reporting companies is steep and take-up in Asia is lagging. It will be several years before there is 
sufficient TCFD impact to assess its benefits for the region.

In the absence of regulatory requirements or market signals, there has been little progress in identifying, 
assessing and investing in preemptive management of climate risks. To the contrary, such foresight-
oriented planning carries market penalties.  For example, building ‘slack’ into just-in-time supply chains 
could reduce vulnerability to disruption in the medium to long term, but requires excess carrying costs 
and thus inefficient use of capital in the short term.12

Countries also face a disincentive to assess and disclose climate-related risks that could damage their 
credit ratings. Asia-Pacific and specifically Southeast Asia are regions at risk of credit downgrades related 
to climate hazards, due to tropical cyclones, storm surge and flooding, with Thailand potentially at risk of 
two notches credit downgrade.13 Assessments of Southeast Asia’s climate-related economic vulnerability 
have been revised upwards, specifically when the broader impacts of climate change are considered 
together in the modeling. Analysis of this kind from the Asian Development Bank (ADB) in 2015 found 
that Southeast Asia’s gross domestic product (GDP) will be reduced by 11% in 2100 under the business 
as usual emissions scenario. This estimate is 60% higher than the ADB’s earlier assessment.14  For Japan, 
which is reliant on trade relationships with countries and companies exposed to poorly-examined climate 
risk, importing from climate-vulnerable locations may carry more risk than is currently understood. 

Clear view of Tokyo from the top of the SkyTree. May 2014. Yodalica. WikiMedia
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VULNERABILITY ASSESSMENT – 
MOST SIGNIFICANT SECTORS AND 
GEOGRAPHIC REGIONS

Climate change is a threat multiplier for instability. This is military parlance for the fact that risks related 
to climate change do not come solely from the climate change impacts but rather from how climatic 
changes multiply existing environmental, social, political and economic risks. Many of the countries 
which supply key components for Japan’s automotive and electronics industries are highly exposed to 
climate change hazards. These include Thailand, Indonesia, Philippines, Malaysia and Vietnam, which are 
experiencing a host of specific and increasing fragility risks. Climate change will act as a threat multiplier 
in the region in the following ways: 

Increase in the frequency, intensity, and variability of extreme weather events 
– Asia-Pacific, and particularly Southeast Asia, is one of the most disaster-prone areas 
of the world. High population densities along rivers and low-elevation coastal zones 15 

increase the disaster-related consequences for local populations, with the potential to 
cause mass casualties and loss of life. This set of circumstances could easily lead to forced 
displacement, disrupting livelihoods and economies, overwhelming state capacities 
and creating significant fiscal burdens that further erode resilience to escalating climate 
impacts. In addition, delayed or unevenly distributed disaster relief can aggravate political 
grievances, which may be expressed through, for example, local unrest or forced changes 
of government. 

One example illustrating this dynamic comes from the devastating 2011 floods in 
Thailand. The floods exacerbated tensions between the country’s left-leaning ‘red shirt’ 
movement, mainly made up of rural farmers and urban working-class Thais, and the 
right-leaning ‘yellow shirt’ movement, monarchist supporters of the urban and military 
elite. This directly affected the management of the flood.16 As the Center for Climate and 
Security noted in a report:

“The in-fighting has led to some notable breakdowns in decision-making, including 
a showdown between the opposition party governor of Bangkok, and the central government 
(which assumed emergency control over disaster-response in the city through the creation of the 
Flood Relief Operations Command). This led to a delay in deploying 800,000 sandbags, which 
were refused by the city’s governor.” 17
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This breakdown contributed to a fraught conflict between Bangkok’s governor and the 
central government which could be a harbinger of future political instability in the 
country: 

“These tensions have also led to accusations of favoritism in disaster-response decisions by 
different levels of government. Since the floods began, central Bangkok, a wealthier, yellow 
shirt stronghold sympathetic to the city’s governor and hostile to the central government, has 
stayed largely dry, while poorer areas, often bastions of red shirt and central government 
support, have been inundated. But when a redirection of flood waters ordered by the central 
government threatened to increase the likelihood of flooding in central Bangkok’s strongly 
yellow shirt population, the Bangkok Governor decided to openly challenge the legality of the 
prime minister’s decision to assume emergency powers over the city.  This contest, fueled by 
hostile factions, has led some government insiders to predict that a no confidence challenge to 
the new government is likely within the next few months – a frightening prospect of instability 
in the flood’s aftermath.” 18

While these power struggles are ongoing within the country (see below), this example 
illustrates how disasters in already fractious contexts can increase grievances and reverberate 
politically, potentially impacting the security environment. Given the projected scale 
of extreme weather events in Southeast Asia, the risks warrant thorough examination, 
particularly if climate resilience and disaster risk reduction measures cannot match the 
scale of the challenge – which are considerable for many coastal population centers.

Current and future population exposure to inundation due to a 1-in-100 year extreme event with sea 
level rise of 0.15 m (.5 ft, low emissions scenario) to 0.50 m (1.6 ft, high emissions scenario, due to 
partial melting of Greenland and West Antarctic Ice Sheets. IPCC 19

http://www.climateandsecurity.org
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Increase in sea level rise and storm surge – Economic infrastructure for manufacturing and 
transporting goods, as well as energy infrastructure, are concentrated on coasts and river deltas in Southeast 
Asia, and increasingly vulnerable to sea level rise, more destructive storm surges and coastal flooding and 
inundation. Agricultural land such as that in the Mekong Delta (70% of Vietnam’s agriculture relies on 
the Mekong river system) are also vulnerable to extreme salination and flooding from rising sea levels.20  A 
full 45% of Vietnam’s land area is expected to be affected by the sea level rise expected by 2030.21

The cost of protecting these assets can be enormous -  adapting Asia-Pacific’s biggest ports 
to operate with 21st century climate impacts is projected to cost up to $49bn.22 The 
consequences of inadequately adapting infrastructure could be significantly greater, and 
could erode economic growth and development gains, with consequences for countries’ 
climate adaptation capacities, municipal government legitimacy and overall security 
environments. 

Source: Michael G. Donovan, A Blue Urban Agenda: Adapting to Climate Change in the Coastal Cities 
of Caribbean and Pacific Small Island Developing States, May 2017, https://publications.iadb.org/
publications/english/document/A-Blue-Urban-Agenda--Adapting-to-Climate-Change-in-the-Coastal-
Cities-of-Caribbean-and-Pacific-Small-Island-Developing-States.pdf

http://www.climateandsecurity.org
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Loss of livelihoods connected with these coastal impacts could also drive migration, such 
as from agricultural areas to urban centers, where new arrivals with few resources can swell 
informal settlements, which may be constructed on marginal lands such as floodplains 
and vulnerable to climate impacts. Coastal cities such as Jakarta and Bangkok are both 
highly exposed to flooding and sea level rise, and also subsiding due to groundwater 
extraction to meet the needs of growing populations. 

Coastlines will retreat as sea levels rise, and the absence of agreed legal mechanisms for 
defining maritime boundaries that are determined by these physical features, such as 
Exclusive Economic Zones, could give rise to further disputes over this already highly 
contentious issue. For small, low-lying Pacific islands that will eventually be submerged 
by rising seas, China could offer the dredging capacities and island-building expertise it 
has developed in the South China Sea, perhaps in exchange for access to the vast Exclusive 
Economic Zones of these sparsely populated, geographically dispersed and increasingly 
geostrategically important nations.23

Increase in water insecurity – Water availability is closely tied to livelihoods and 
economic performance, as well as energy generation from hydropower, thermal and 
nuclear power plants.  Declining water availability in a changing climate, including how 
water is allocated (i.e. ‘water flows to money’),24 could prove increasingly contentious in 
a range of Southeast Asian contexts. Transboundary river management can be a source of 
tensions and conflict between riparian states.  As climate change impacts such as changing 
seasonality of precipitation or declining glacial masses decrease water availability, water 
diplomacy (treaties and cross-border agreements) will remain an important focus of 
conflict prevention efforts, especially as the stakes for regional economies are raised. 

Debris and water covers most of the Sendai Airport, Japan, March 13, 2011, after the 8.9-magnitude 
earthquake and subsequent tsunami that struck the region. U.S. Air Force photo/Staff Sgt. Samuel Morse
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China is in control of the Tibetan plateau and the origins of Asia’s major river systems; with 
22% of the world’s population and only 7% of its water, and increasing water supply needs 
for domestic, agriculture and industrial growth, its priorities have been domestic needs 
rather than regional relationships.25 Upstream dam-building and other control measures 
have proven a source of regional hostilities for the 60 million people in China, Myanmar, 
Laos, Cambodia and Vietnam reliant on the Mekong river system for livelihoods and 
food security. The consequences for Vietnam-China relations are particularly acute, given 
ongoing maritime boundary conflicts between the two countries in the South China Sea, 
and the importance of the Mekong Delta for Vietnam’s food security. 

Increase in food insecurity – Agriculture accounts for a significant portion of GDP as 
well as livelihoods in the region. Food price increases and fluctuations could increasingly 
prove a source of domestic unrest given projected increases to food demand and substantial 
climate-related decreases in crop productivity in Southeast Asia. This is more than a local 
food production issue.  Rather, climate-related impacts on agricultural productivity in 
staple commodity-exporting countries like Thailand and Vietnam could increase the 
potential for protests and civil unrest in importing countries, a process known as the 
‘globalization of [climate] hazards’.26 As Asian cities continue to increase in population 
and expand onto peripheral agricultural land, their populations are expected to become 
more dependent on international food markets, increasing their vulnerability to food 
price volatility and food security threats, some of which may be climate-driven.27

Conflict can arise with the decline and relocation of fish stocks due to warming and 
acidifying oceans alongside pollution, over-extraction and other stressors. Vietnam, 
Thailand, the Philippines and China are the four countries most vulnerable to climate 
impacts on fisheries and aquaculture across freshwater, brackish and marine environments, 
with Indonesia also among the top 20, according to recent FAO assessments.28 Even if the 
global average temperature increase is limited to 1.5°C, 89% of coral reefs are projected to 
be subject to serious bleaching by 2100; under a 2°C scenario around 100% are projected 
to bleach, resulting in a massive coral dieback; while under a 4°C scenario, all coral reef 
systems are projected to collapse.29 Reef fish and seafood account for over 35% of dietary 
animal protein in Southeast Asian coastal populations.30 Decreasing supply and increasing 
demand (driven by population growth) will add further strain to the international 
rules-based approach to fishing governance and could well increase tensions, violent 
confrontations and military brinksmanship over the multiple overlapping and competing 
territorial claims in the South China Sea.31

Increase in migration and displacement –In Southeast Asia, population growth 
combined with sea level rise, declining rural livelihoods based on climate-sensitive 
sectors and other climate-related push factors is likely to fuel both migration and forced 
displacement. Most human mobility in the context of climate change is temporary and 
internal rather than transboundary, with migrants often relocating to urban centers in 
order to pursue alternate livelihood options. 
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Migration is an important climate adaptation strategy to avoid hazards, but can also 
increase drivers of instability and fragility such as resource competition in destination 
areas. Large influxes of migrants can contribute to increasing intercommunal tensions, 

if for example one ethnic group receives preferential government assistance over another 
or changes the balance of local political power. Where population movements worsen 
underlying social and political tensions between communities, they can exacerbate 
existing conflicts and increase the potential for new ones.32

Climate-related instability can also act as a push factor for further displacement. Migrants 
who rely on human traffickers to cross borders can also strengthen the power and influence 
of serious organized crime, undermining the authority of the state. Limited livelihood 
options and increasing poverty may also increase recruitment to organized criminal or 
extremist groups.  

These climate-related threats are situated within the context of broader global trends that are particularly 
prevalent in Asia, including population growth, urbanization, environmental degradation, increasing 
resource demand and uneven economic development and inequality. Such wider trends can compound 
or amplify climate threats. Although there is a limited body of climate change and security analysis 
specific to Southeast Asia,33 recent analysis cross-referencing state fragility and climate hazard exposure 
has indicated areas where these risks overlap most strongly, which includes some of Japan’s key trading 
partners.

http://www.climateandsecurity.org
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In the 2008-2018 period, around 17% of Japan’s total imports came from countries exposed to high- and 
medium-risk climate security threats (excluding China) Value of Japan's Exports and Imports by 
Area and Country, 2008-2018

SHARE
COUNTRY/AREA EXPORTS IMPORTS
ASIA
THAILAND 4.3 3.3
MALAYSIA 1.9 2.5
INDONESIA 2.1 2.9
PHILIPPINES 1.5 1.4
VIE TNAM 2.2 2.8
LAOS 0.0 0.0
MYANMAR 0.1 0.2
CAMBODIA 0.1 0.2
INDIA 1.5 0.8
PAKISTAN 0.3 0.1
BANGLADESH 0.2 0.2
SRI LANKA 0.2 0.2
OCEANIA
PAPUA NEW GUINEA 0.0 0.3
CENTRAL SOUTH AMERICA
MEXICO 1.5 0.9
COLOMBIA 0.2 0.1
MIDDLE EAST
IRAN 0.1 0.6
IRAQ 0.0 0.2
AFRICA
NIGERIA 0.0 0.1
TOTAL 16.2 16.6

http://www.climateandsecurity.org


Although the absolute trade volume from some of the climate-vulnerable countries may be modest, they 
contain key supply chain components for Japan’s top industries, automotive and electronics. Products 
produced in these Southeast Asian countries include integrated circuits, broadcasting equipment, insulated 
wire, semiconductor devices, electric motors, vehicle parts, rubber and rubber tires. 

Even minor or short-term disruption to production and distribution of these components could impact 
the complex just-in-time supply chains that Japan’s economy relies on. Short-term disruptions could 
result from rapid-onset climate and weather events such as tropical cyclones, coastal storm surges or 
flooding. When a community is in crisis or resources are scarce, such as during or after a natural disaster, 
businesses can go from being VIPs to being last in line for support. Local political and disaster response 
structures and international aid will naturally turn to the most vulnerable or long-standing local needs 
first. For example, communities whose water supplies are compromised may not allocate scarce water 
resources to corporate users, and workers whose homes have been damaged or who have lost basic services 
may not show up to work, even if the company’s own systems are functioning.

Longer-term degradation of and disruption to supply chains could be caused by a broader spectrum of 
direct and indirect climate impacts including strained government capacities or political fractiousness 
as countries balance the adaptation needs of industry and other national interests with limited budgets. 
Other relevant risks that are worthy of further assessment include longer-term climate-related economic 
contraction, due to climate impacts in Japan itself or in countries which supply or are the target markets 
for Japanese goods. These eventualities could both impair market demand and further limit finance 
capacities for implementing adaptation measures that protect industry alongside other users. 

KEY COUNTRIES OF CONCERN

The map below indicates countries’ vulnerability to climate-related hazards and their readiness to manage 
them, as measured by the Notre Dame Global Adaptation Initiative (ND-GAIN). It illustrates that some 
of Japan’s key trading partners for its automotive and electronics industry have high vulnerability to 
climate hazards, combined with low readiness to deal with them.

Source: Notre Dame Global 
Adaptation Initiative (ND-GAIN), 
‘Countries of the world by their 
quadrant position on the ND-GAIN 
Index’, 
https://gain.nd.edu/our-work/
country-index/
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Perhaps more importantly, one of the implications of this analysis is that even countries with relatively low 
vulnerability and high readiness, like Thailand, remain vulnerable to extreme weather events that disrupt 
supplies of key manufacturing components. In the case of Thailand, severe flooding in November 2011 
disrupted supply chains for automotive and electronic components, resulting in a global shortage of hard 
drives.34 Of the 804 companies in the 7 industrial parks inundated during the floods, more than 56% 
were Japanese-owned or -run. It took 33-62 days just to discharge the water from these factories. Toyota, 
Honda, and Nissan lost 240,000, 150,000, and 33,000 cars, respectively, because of the Thai floods.35  

The World Bank’s estimates placed the total losses at USD$46bn, and the incident led to among the top 
ten insurance payouts globally.36 

INDONESIA

Indonesia accounted for 2.9% of Japan’s imports over the last decade, with imports totaling $19bn in 
2017. Key trade flows between Indonesia and Japan include machines (insulated wire, office machine 
and engine parts, etc.) as well as vehicle parts. Indonesia supplies 2/3 of Japan’s rubber imports, as well as 
rubber tires, belting and inner tubes.37

As a nation of over 17,000 islands, Indonesia is highly exposed to climate-related hazards including 
tropical cyclones, storm surge, sea level rise, flooding and ocean acidification, all of which could impact 
freshwater availability, food security and increase internal migration. The country is also experiencing 
rapid population growth and urbanization; Jakarta, a city of 30 million, has sunk 4m over the last 30 years 
and half of it now lies below sea level.38

Para rubber tree plantation in Southeast Asia.  AdobeStock  / Chokchaipoo
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Indonesia’s domestic security situation is relatively stable at present, despite the presence of radical Islamist 
organizations such as Jemaah Islamiyah seeking to establish a caliphate in Southeast Asia, as well as separatist 
movements in West Papua, Aceh and the South Moluccans. Maritime piracy is a pressing concern, along 
with illegal, unregulated and unreported (IUU) fishing. These issues are sensitive to climate change and 
could worsen as climate change accelerates. For example, ocean warming and acidification due to climate 
change are projected to decrease migratory fish stocks in the tropical latitudes by 40%, and shellfish are 
also highly sensitive to these changes.  Indonesia is also among the 20 countries most vulnerable to climate 
change impacts on freshwater and brackish water fisheries39. Where lawful livelihood diversification 
options are limited, this may increase the attraction of illicit livelihood opportunities including piracy. 
Fishermen faced with reduced fish stocks (due to over-fishing, pollution and climate impacts) may be 
more likely to engage in illegal activities to feed their families; these range from use of oversized nets 40 
to blast-fishing, which use lights to attract hordes of fish, followed by bombs to stun and kill them. Both 
tactics are vastly destructive to coral reefs and the biodiversity they support, accelerating the already severe 
plunge in local fish stocks and leading to yet more destructive practices. Military experts also worry that 
fishing families expert in making explosives may be key targets for terrorist and separatist groups, further 
compromising sub-regional security and stability. 

The Indonesian Navy reputedly defines their mission as not simply to protect their homeland, but to 
protect the entirety of the sea, sea lanes and mass of islands which comprise the footprint of the Indonesian 
archipelago. The complexity of this geography, the multiplicity of areas of climate vulnerability, and 
the overlay of security challenges, form a complex backdrop against which to build a climate-secure 
community. The Indonesian state may find it increasingly difficult to manage climate-related challenges 
in a way that does not disrupt business and relationships with export-driven companies. 

THAILAND

Thailand accounted for 3.3% of Japan’s imports over the last decade, with imports totaling $22bn in 
2017. Key exports to Japan include electronic equipment (broadcasting equipment, office machine parts, 
integrated circuits, video displays and other devices worth $8.4bn). Thai exports account for a significant 
percentage of Japan’s total imports of rubber (34%), rubber tires (18%) and vehicle parts (9.4%).41 

Like other Southeast Asian countries, Thailand’s coastal position exposes it to cyclones, storm surge, sea 
level rise and ocean acidification, which will impact important sectors of the economy including tourism 
and fishing. Changing temperature and rainfall will increase flooding and drought, with impacts on 
agriculture (including rubber) and food security; Thailand is the world’s second-largest rice exporter. As a 
delta country, urban and industrial infrastructure is concentrated on floodplains, including in  the Chao 
Phraya river basin, where much of Thailand’s manufacturing industry and about 1/3 of the population 
(20 million people) are located, half of them in Bangkok, which is subsiding by 10cm annually and at 
increasing risk of inundation.42 While seasonal flooding is a regular occurrence, climate variability in the 
form of an irregular monsoon season accounted for the severity of 2011 flooding that affected global 
electronics supply chains, when an extremely low rainfall monsoon was followed by an extremely high 
rainfall monsoon, leading decision-makers to misjudge dam levels. A separatist struggle in Thailand’s 
three southernmost provinces has been usurped and leveraged by Islamist groups including the Pattani 
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Islamic Mujahideen Movement and the Barisan Revolusi Nasional Melayu Patani, who have used terrorist 
tactics including bombings and shootings. Thailand has been under military rule since a coup in May 
2014, and although elections are scheduled for March 2019, they are expected to return the current ruler 
to power 43 44 and the military is expected to retain a strong influence over Thai politics.  This implies 
the deep societal divisions expressed through protests between the left-leaning ‘red shirt’ movement, 
and the right-leaning ‘yellow shirt’ movement may continue, potentially making climate impacts more 
difficult to manage in the future, and potentially resulting in further political unrest.45  To date, however, 
Thailand has effectively coordinated climate change and natural disaster mitigation and adaptation efforts 
despite ongoing governmental instability, making it relatively less vulnerable than other countries in 
the region.46 Should future political trends disrupt this, they could ultimately erode the reliability of 
Thailand’s manufacturing sector, affecting both the Thai domestic market and exports. 

PHILIPPINES 

Of the Philippines’ $11.4bn in exports to Japan last year, half ($5.64bn) was composed of machines 
and electronics - integrated circuits, insulated wire, office machine parts, semiconductor devices and 
computers, amongst many other products.47 While the Philippines has accounted for a relatively modest 
1.4% of Japan’s total imports over the past decade, the concentration of exports for electronics products 
makes it a significant node for this industry. Most of these products are produced in major hubs declared 
as special economic zones in Metro Manila, CALABARZON, Northern/Central Luzon and Cebu.48

The Philippines is one of the most climate hazard exposed countries in Southeast Asia, given its position 
in the most cyclone-prone area of the world, which averages 19-20 cyclones annually of which 7-9 make 
landfall.49 Sea levels are rising more rapidly than average in the Western Pacific, increasing storm surges 

An aerial view shows the effects of flooding in multiple areas north of Bangkok, Oct. 16, 2011.
 United States Marine Corps  / Cpl. Robert J. Maurer
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associated with tropical cyclone events and endangering the major cities of the Philippines (all of which 
lie on the coast, including Manila, Cebu, Davao, and Puerto Princesa) and the majority of the country’s 
population of more than 100 million who reside within 60 km of the sea.50 Fisheries and fisheries-
associated livelihoods are one of the main economic sectors, and the country has one of the highest per 
capita fish consumption levels of 23 to 43 kg/year,51 making impacts on coral reefs from ocean warming 
and acidification a threat to economic and food security. The Philippines is also sensitive to El Niño/La 
Niña phenomena, leading to seasonal aridity and recurrent droughts as well as extreme rainfall events.

The Philippines has a handful of domestic Islamists insurgent groups, including: 

the Abu Sayyaf Group (ASG) seeking to establish an independent Islamic state on 
Mindanao island and across Southeast Asia, 

the Moro Islamic Liberation Front (MILF), 

the Islamic State of Iraq and ash-Sham (ISIS) network in Philippines, 

cells of the Southeast Asian militant Islamist group Jemaah Islamiyah (JI, who carried out 
the Bali bombings that killed 202 people in 2002), 

as well as a guerrilla communist insurgency, the Bagong Hukbong Bayan (New People’s 
Army, NPA) active since the 1930s. 

These groups continue to carry out bombings and battle with government forces. While these attacks have 
been distributed around the country, the most violent have been concentrated in Mindanao in the south 
of the country.52 The Philippine government is also engaged in violence against civilians, particularly in the 
context of Philippine President Duterte’s “war on drugs.” The official death toll from this crackdown rose 
above the 5,000-person mark in December 2018; aid agencies put the number at 12,000-20,000.53 The 
Philippines is also tied up in maritime boundary disputes with China and Taiwan over the Scarborough 
Reef, and with China, Taiwan, Malaysia and Vietnam over some of the Spratly Islands or ‘Kalayaan 
(Freedom) Islands’. The impacts of climate change could indirectly make these ongoing security challenges 
worse, by potentially increasing grievances with the Philippine government, decreasing the opportunity 
cost of joining extremist groups (although this dynamic has yet to be assessed in detail) or increasing the 
rationale for island-building in contested waters.

While this paper emphasizes the automotive and electronics industries, it is important to note the role 
that agriculture plays in the climate-security nexus. According to the Food and Agriculture Organization 
of the United Nations (FAO), 40% of Filipinos work in agriculture and the sector contributes an 
average of 20% to GDP.  Because agriculture in developing countries – particularly the Philippines – is 
disproportionately affected by climate change, a large number of very poor people are just one drought or 
storm away from total destitution.  The confluence of such a massive vulnerable population, a geographic 
disposition toward climate extremes, and a number of violence-prone groups, makes portions of the 
Philippines a potential tinderbox of security concerns. 
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The political and security challenges in the Philippines could impact its ability to effectively implement 
adaptation measures at the scale and pace required given its exposure to severe climate hazards. These 
underlying climate vulnerabilities and security issues could indirectly affect an industry that comprises 
two-thirds of Philippines exports ($68.2bn for this sector out of total exports of $99.4bn), integrated 
circuits alone accounting for 32% of the Philippines’ exports in 2017. From a Japanese perspective, 
either climate events (extreme weather) or security incidents (conflict over disputed islands) could quickly 
escalate into full-grown crises, with few levers available to manage them once they have been unleashed.
 

VIETNAM

Of the bilateral trade between Vietnam and Japan, around one-
third ($5.51bn out of $18.1bn in 2017) is comprised of machines 
and electronics, and around 3% is vehicle parts and other products 
for the transportation sector. Of Vietnam’s $220bn of exports in 
2017, just under half ($101bn) were machines and electronics, 
with broadcasting equipment, telephones and integrated circuits 
accounting for 27.4% of the total.54

Vietnam is one of the countries most vulnerable to climate 
change. With 3,260km coastline facing the East Sea, it is exposed 
to increasingly frequent and intense tropical cyclones. Vietnam’s 
low-lying coastal areas are highly vulnerable to sea level rise and 
saltwater intrusion, including the Red River Delta and Mekong 
River Delta, which produces 70% of Vietnam’s agricultural 
products.  The Mekong Delta’s 600 km coastline, criss-crossed by 
an intricate river network, is ideal for growing rice and produces 
over half of Vietnam’s rice crop. However, growing saltwater 
intrusion from sea level rise has resulted in salinization of about 
500,000 hectares, compromising rice and other agricultural 
production.55 Climate-related drought that reduces river flows 
could exacerbate this by allowing seawater further upstream. While 
government-built dykes help, their positive effect is often negated 
by the damming of rivers upstream. The result could affect food 
security in major agricultural regions and Vietnam’s status as one 
of the top three rice exporters, behind India and Thailand.

The same challenge exists for fishermen, as over-fishing, and 
pollution of traditional fishing banks and waterways – some 
by high-profile international investors – make headlines56 57 and 
impact local livelihoods.  These existing challenges are being 
exacerbated by climate change, as warming and acidifying oceans 
reduce fish stocks and drive extant stocks farther offshore. 

Source: Juhi Amodwala, ‘Vietnam’, Complex 
Emergencies and Political Stability in Asia 

(CEPSA) country briefs, April 2018, https://
www.strausscenter.org/cepsa-research-

briefs?download=656:minibriefs
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Climate impacts such as more extreme seasonal flooding and high-tide flooding is also damaging 
infrastructure, reducing the mobility of goods and services. In Ho Chi Minh City, for example, 
development has increasingly occurred on floodplains, compromising the area’s natural ability to divert 
excess water. As climate change endangers food, water and energy security in the country, its economic 
prospects may also be compromised. This could exacerbate rural-to-urban migration, encouraging further 
such building in floodplains. 

Vietnam’s underlying security issues include piracy, confrontations over fishing58  and conflicting territorial 
claims in the South China Sea. All of these are sensitive to climate change impacts. Likewise, sea level rise 
increases the rationale for building up Vietnam’s 49 outposts on submerged reefs or banks on the Spratly 
Islands,59 a source of friction with China. Maritime boundary disputes between Vietnam’s Exclusive 
Economic Zone and China’s ‘9-dash line’ claim are driven in part by oil and gas resource claims (as well as 
fishing access), which has a bearing on Vietnam’s energy security and economic performance.  

Each sector of Vietnam’s thriving economy faces its own challenges, each of which is potentially exacerbated 
by climate change. Recognizing this challenge, and making sober investments to address predictable 
future risks, will be the key to success for the government and investors alike. 

MALAYSIA

Of Japan’s $17.8bn in annual imports from Malaysia, around one third is petroleum ($6.25bn in 2017) 
and one third machines and electronics, including integrated circuits and other electrical machinery 
($5.4bn in 2017).

Like its neighbors in the region, Malaysia is vulnerable to extreme weather, sea level rise, impacts on 
marine food sources and freshwater availability. However, it is relatively better-positioned to manage 
these challenges, ranking 39th out of 181 countries in the Notre Dame Global Adaptation Initiative 
(ND-GAIN) index.60

Malaysia’s main security issues include piracy in the Strait of Malacca and South China Sea and the 
presence of hardline Islamist and Islamic State-inspired organizations, including Jemaah Islamiyah (JI), 
which is aiming to develop a pan-regional Islamic state comprising Malaysia, Indonesia and southern 
Philippines. These Islamist organizations have been working to influence Malaysian political life in ways 
that are at odds with secularism and democracy, such as implementing sharia-based laws and removing 
protections for religious minorities.61 Malaysia also occupies five features in the Spratly Islands.62

Against this background of climate risks, because of effective governance and adaptive capacity, amidst some 
underlying security concerns, Malaysia’s manufacturing and export capacity are less likely to be affected in 
the near term by the interaction of climate hazards and the drivers of instability than its neighbors.

Hurricane clouds over the horizon of bay Nha Trang. AdobeStock / Vladyslav Danilin
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CHINA, CLIMATE CHANGE AND SECURITY

China represents a growing portion of Japan’s imports (23% in the ten years to 2018, see Appendix I ), 
and is its largest trading partner in the electronics and automotive industries. 

While China faces a range of climate vulnerabilities including sea level rise and coastal erosion that 
could impact major manufacturing centers such as Guangzhou on the Pearl River delta, the security 
dynamics around these changes are far different than those of its neighbors. At present, it appears that 
the potential domestic security ramifications of climate change in China could be managed by the state 
in a way that preserves stability and economic function. Indicators for this are China’s capacity for and 
inclination toward major engineering projects to deal with environmental challenges (e.g. Three Gorges 
Dam, South to North Water Transfer Projects) and the importance of steady economic growth for the 
continued legitimacy of the Chinese Communist Party.  The state appears to be better-positioned than 
many others to foresee and mitigate climate-related threats, even where the costs (e.g. for building sea 
walls or relocating infrastructure) might be prohibitive elsewhere.  

Political stability issues aside, China today is vulnerable to climate risk in both its rapidly expanding 
coastal megacities and its rural agricultural areas.  One reason is policy focus: the preponderance of China’s 
climate-related policies and investments to date have been focused on mitigation - mainly concentrated in 
clean energy - with only a small portion dedicated to adaptation.63  Meanwhile, the adaptation priorities 
the Chinese government has identified will take years and billions of dollars in investment to institute. 

Two such priorities are freshwater management and adaptive agricultural cropping systems. China’s “pre-
existing conditions” in both areas are well known. The country suffers from a demand for freshwater that 
outstrips its domestic supply (hosting 22% of the global population, but only 7% of global freshwater 
supply).64  Similarly, it has only 0.2 acres of arable land per capita to feed its population;65 in comparison, 
the US has 1 acre per capita. Compounding both problems is the fact that much of this land and the 
waterways that nourish it are polluted with fertilizer or industrial chemicals.  Official estimates that 16% 

Aerial view of industrial port with container ship. AdobeStock / Pengzphoto
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of China’s soil, including farmland, are polluted,66 may be understated; and the risk to the food supply 
is multiplied by the fact that many of the major rivers and waterways feeding agricultural land are also 
unsuitable for human consumption. Food-related and soil-related scandals have been prevalent in recent 
years, leading to a new pollution control law that has just gone into effect in 2019. Thus while the 
government is taking steps to improve the underlying circumstances, the basic threats to society remain.

Less is known about the state of Chinese coastal infrastructure to climate stress.  The Chinese military, like 
its counterparts elsewhere, plays a critical role in responding to natural disasters. While their interventions 
rarely make international news, their role in responding to Hurricane Hato in Macao in 2017 garnered 
positive reviews, as did a recent US-China military exercise in disaster response carried out in November 
2018. Yet whether they are up to the tasks ahead is difficult to judge. Development in ecologically sensitive 
areas continues: the Greater Bay Area Plan published by the Chinese government in February pays little 
heed to climate stressors, despite the fact that sea levels in the Pearl River Delta are projected to rise four 
times as fast as the global average by 2030. The coastal megacities included in the Plan are already taxed 
by flooding exacerbated by urbanization, landfills, the dredging of major rivers and destruction of local 
ecosystems with neither the necessary building nor zoning laws in place to protect them should storms 
of the strength of 2018’s Typhoon Manghut become the norm. Preparedness for another communicable 
disease is also questionable.  Guangdong Province, the heart of the Greater Bay Area Plan, was the 
origination site of SARS in 2003 and authorities are concerned that another “Virus X” could wreck even 
more havoc. 

Map indicating competing 
maritime territorial 

claims and island-building 
activities in the South 

China Sea.



 
Flooding and storm surges are not new to the Pearl River Delta region, but have been exacerbated by 
urbanization, landfills, and the dredging of major rivers. According to data from the State Oceanic 
Administration, China’s southern coast has experienced record rainfall, extreme heat, and sea level rise 
above historical records in the past few years. Alarmingly, sea levels in the Pearl River Delta are expected 
to rise up to almost half a meter in the South China Sea by 2100. Much of the southern delta is just 30cm 
to 40cm above sea level today. 

Importantly, the consequences of how China operates geostrategically and economically in a changing 
climate are likely to create friction and security consequences for its neighbors, for example over territorial 
claims and competition over fishing in the South China Sea, or management of transboundary river 
systems that originate in the Himalayas. As sea levels rise in the South China Sea, China is building up 
low-lying reef and previously uninhabitable island structures and equipping them with military assets, 
in strategic locations to project force and assert control over controversial maritime territorial claims 
and sea lines of communication. China currently has 20 outposts in the Paracel Islands and seven in the 
Spratlys, as well as controlling Scarborough Shoal through Coast Guard presence; this was achieved by an 
unprecedented program of dredging and artificial island-building that surged in 2015 and created 3,200 
acres of new land in the Spratlys, although it has since tapered off.67

Climate change is an important part of the context in which these activities are taking place. They are 
driven in part by securing access to marine and sub-sea resources for food and energy security. The South 
China Sea holds an estimated 190 trillion ft.³ of natural gas and 11 billion barrels of oil in proven and 
probable reserves, with unknown but potentially substantial undiscovered reserves.68 When China built 

Screengrab from Asia Maritime Transparency Initiative, ‘Island Features of the South China Sea’, https://
amti.csis.org/scs-features-map/
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its deep-sea drilling rig in 2014, the Hai Yang Shi You 981 (HYSY 981), authorities claimed the rig 
was considered “sovereign territory”;69 when it was deployed later that year within Vietnam’s Exclusive 
Economic Zone, anti-China protests erupted at industrial parks in southern Vietnam in which 15 foreign-
owned factories were set on fire.70  

China’s geostrategic positioning in the South China Sea is also driven by competition for fishing rights 
and access, in the context of stocks that are dwindling due to warming and acidifying oceans, overfishing, 
pollution, species loss and other causes. Chinese and Vietnamese fishing vessels have repeatedly clashed at 
sea, with both countries arming ‘fishing militia’ vessels that operate in contested waters.71 China’s fleet of 
200,000 ‘operate with impunity as an irregular naval force, claiming islands, ferrying goods and materials 
to assist the PLA in port and military-base construction, and collecting maritime intelligence inside the 
so-called nine-dashed line’.72 The Indonesian, Malaysian, Philippine and Vietnamese navies have also 
regularly been used to intercept or destroy foreign fishing vessels.73

Ultimately, China sits in a category all its own.  It is Japan’s largest single trading partner, the world’s second 
largest economy, many times larger than any of the nations heretofore discussed, and an extraordinarily 
influential actor throughout the region.  Where climate change-induced stability concerns have emerged 
primarily in more fragile states, China is by no means immune from climate stress and may be susceptible 
to – or the cause of – climate security crises in the future.

How these dynamics might ultimately affect Japan’s trade relationship with China is more complicated 
and indirect than eroding supply chain continuity in key industries due to overwhelming climate impacts 
worsening local or regional security issues. However, given the scale and pace of changes to both China’s 
geostrategic and geoeconomic position, and to the risk landscape in Southeast Asia, this should be an 
area that is monitored by the private sector, in order to avoid missing potential hazards arising from the 
confluence of rapid and large-scale political and environmental changes.
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CONCLUSIONS AND 
RECOMMENDATIONS

Fundamentally, Japan’s success exposes it to significant, under-evaluated risk.  Its robust and critical trade 
relationships throughout the world, particularly throughout the Pacific region, mean that important 
sectors of its economy are subject to the climate change-driven instability dynamics that impose stress 
upon its trading partners.  

This analysis reviews Japan’s major trading partners, markets, and investment targets, with a particular 
emphasis on the automotive and consumer electronics industries.  The climate stresses acting upon these 
partners are clear and will grow over time.  This should concern Japanese industry from both supply chain 
and market perspectives.  

Of Japan’s major trading partners, Thailand, Malaysia, Indonesia, the Phillipines and Vietnam are facing 
significant climate stresses and are examined in detail.  In the 2008-2018 period, around 17% of Japan’s 
total imports came from countries exposed to high- and medium-risk climate security threats 
(excluding China).  Although the absolute trade volume from some of the climate-vulnerable countries 
may be modest, they contain key supply chain components for Japan’s top industries, automotive and 
electronics. Products produced in these Southeast Asian countries include integrated circuits, broadcasting 
equipment, insulated wire, semiconductor devices, electric motors, vehicle parts, rubber and rubber tires. 

The nature of climate change driven security threats may vary from nation to nation, but the nations 
examined demonstrate several important examples:

Impacts driven by extreme weather, water shortages and food insecurity can inflame 
tensions, such as between rural and urban constituencies advocating for scarce resources 
or priority in disaster response during the 2011 floods in Thailand.

Economic displacement driven by climate change, to include decreasing fishing stocks 
and saltwater intrusion in agricultural regions, could make it easier for violent extremist 
organizations to recruit members and build strength.  This will enhance the positions of 
such organizations in the Phillipines, Thailand, Indonesia and Malaysia.

International disputes over climate change-driven scarcity could lead to increased tension 
over fish stocks in the South China Sea or upstream dam building on the Mekong river 
system.  

These climate change-driven stresses and security risks represent an under-appreciated risk to Japan’s 
economic future.  The corresponding risks to companies are under-assessed and under-reported, in part 
due to financial disincentives to do so.  The broader implications of climate change on social and political 
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systems are even more under-assessed, including the potential security dimensions of large-scale and 
accelerating climate change impacts.  These will present additional governance challenges and could 
negatively impact countries’ ability to implement effective adaptation measures, with serious consequences 
for Japan’s trade relationships.

Ultimately, Japanese businesses will need to make their own risk calculus, but it is in the interest of 
the Government of Japan to take a comprehensive and long-term view to ensure its future economic 
sustainability.  

Recommendations:

The Government of Japan continue to embrace its commitments within the Paris 
Agreement, as continued acceleration of climate change will inevitably impact Japanese 
markets, investments and supply chains.

The Government of Japan and Japanese industry invest in more comprehensive risk 
assessments of climate security risks they may be exposed to in these and other nations.  

Japanese firms and the Government of Japan advocate strongly for resilience investments 
by their trading and investment partner countries. This will not only protect investments, 
but will also benefit the local citizenry and reduce the risk of increased tensions driven by 
climate stress.

The Government of Japan take a long-term view as it assesses its own energy choices, 
recognizing an emphasis on coal and other energy sources that have high levels of carbon 
emissions will continue to erode its future economic outlook.

The Government of Japan and Japanese industry leverage the opportunity to apply its 
extraordinary technological capacity toward the emerging market of low-carbon energy.  
Both India and China represent huge potential markets as they face the need to transform 
their energy infrastructure, and the development of affordable low carbon alternatives 
will position Japanese industry well for the future.

These conclusions and observations are unique to Japan, but offer lessons that are transferable elsewhere.  
Many of the general observations, if not the specifics, apply to other political entities with a large 
international economic presence, such as China, the United States and the European Union.  Even if these 
nations and economic blocs have the capacity to address their climate stresses with internal resources, they 
cannot easily insulate their respective international business communities from the increased climate 
change-driven stress and security risk on nations in which they do business. In this context, investment 
decisions that reduce the scale and scope of climate change risks, as well as increase the resilience of 
nations where business interests are critical, are essential.
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APPENDIX I: VALUE OF EXPORTS AND IMPORTS BY 
AREA AND COUNTRY – DECADE TO OCTOBER 2018

Country/
Aea

Year to Date Year on Year %
Change

Balance
Y on Y
Change

Share Contribution
rate

Exports Imports Balance Exports Imports Exports Imports Exports Imports
Total 614,523,205 617,537,321  (3,014,116) 7.6 12.5 (25,214,924) 100.0 100.0 7.6 12.5

Asia 337,491,121 293,136,611 44,354,510 8.4 9.0 1,926,440 54.9 47.5 4.6 4.4

East Asia 322,797,067 286,715,462 36,081,605 7.8 9.0 (292,180) 52.5 46.4 4.1 4.3

ASEAN 95,035,373 93,266,271 1,769,102 10.1 10.2 76,684 15.5 15.1 1.5 1.6

Asian NIEs 127,961,479 59,085,259 68,876,220 2.7 13.0 (3,373,862) 20.8 9.6 0.6 1.2

P.R. China 119,308,741 142,615,064 (23,306,323) 11.4 7.1 2,713,581 19.4 23.1 2.1 1.7

Hong Kong 29,028,411 1,736,172 27,292,239 0.5 15.2 (84,699) 4.7 0.3 0.0 0.0

Taiwan 35,348,535 22,656,926 12,691,609 6.4 8.3 395,066 5.8 3.7 0.4 0.3

Rep. of Korea 44,076,007 26,441,029 17,634,978 0.6 16.0 (3,392,812) 7.2 4.3 0.0 0.7

Singapore 19,508,527 8,251,132 11,257,395 4.7 16.5 (290,434) 3.2 1.3 0.2 0.2

Thailand 26,681,763 20,644,782 6,036,981 10.6 11.8 384,009 4.3 3.3 0.4 0.4

Malaysia 11,696,876 15,642,308 (3,945,432) 12.7 -1.1 1,494,274 1.9 2.5 0.2 0.0

Indonesia 13,184,591 18,159,536 (4,974,945) 21.4 11.4 466,511 2.1 2.9 0.4 0.3

Philippines 9,398,100 8,746,367 651,733 2.7 6.5 (289,597) 1.5 1.4 0.0 0.1

Brunei 77,007 1,842,572 (1,765,565) 11.0 30.5 (422,994) 0.0 0.3 0.0 0.1

Viet Nam 13,446,774 17,410,026 (3,963,252) 12.0 14.1 (708,393) 2.2 2.8 0.3 0.4

Laos 116,340 134,614 (18,274) 35.6 19.5 8,551 0.0 0.0 0.0 0.0

Myanmar 593,750 1,085,012 (491,262) -18.1 21.5 (323,007) 0.1 0.2 0.0 0.0

Cambodia 331,647 1,349,923 (1,018,276) 15.2 26.9 (242,234) 0.1 0.2 0.0 0.1

India 9,272,194 4,633,089 4,639,105 27.4 5.0 1,771,821 1.5 0.8 0.3 0.0

Pakistan 1,811,586 315,373 1,496,213 -4.6 -13.7 (38,303) 0.3 0.1 0.0 0.0

Bangladesh 1,350,422 1,196,442 153,980 -8.1 24.2 (352,135) 0.2 0.2 0.0 0.0

Sri Lanka 1,171,484 226,689 944,795 72.3 7.9 475,239 0.2 0.0 0.1 0.0

Mangolia 431,175 27,483 403,692 45.5 -20.6 141,989 0.1 0.0 0.0 0.0

Macao 532,206 7,792 524,414 56.1 -62.4 204,152 0.1 0.0 0.0 0.0

Oceania 18,701,985 42,440,980 (23,738,995) 8.1 16.5 (4,610,707) 3.0 6.9 0.2 1.1

Australia 14,596,295 37,832,833 (23,236,538) 9.3 18.7 (4,713,302) 2.4 6.1 0.2 1.1

New Zealand 2,215,623 2,295,723 (80,100) 7.0 7.8 (20,972) 0.4 0.4 0.0 0.0

Papau New 
Guinea

125,057 1,899,474 (1,774,417) -15.0 -7.7 136,896 0.0 0.3 0.0 0.0

North America 122,954,631 76,802,831 46,151,800 4.2 11.8 (3,149,985) 20.0 12.4 0.9 1.5

U.S.A. 115,010,898 67,057,079 47,953,819 4.6 12.6 (2,471,870) 18.7 10.9 0.9 1.4

Canada 7,943,730 9,687,967 (1,744,237) -1.0 6.6 (680,269) 1.3 1.6 0.0 0.1

NAFTA 132,908,306 83,843,190 49,065,116 4.1 12.1 (3,800,965) 21.6 13.6 0.9 1.6

Central South 
America

25,822,461 24,842,199 980,262 9.5 8.6 276,957 4.2 4.0 0.4 0.4

MERCOSUR4 4,194,788 6,363,883 (2,169,095) 18.9 1.9 545,205 0.7 1.0 0.1 0.0

Mexico 9,511,825 5,376,345 4,135,480 1.4 17.1 (648,752) 1.5 0.9 0.0 0.1

Panama 5,061,271 455,091 4,606,180 7.1 -36.3 593,629 0.8 0.1 0.1 0.0
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Bahamas 947,185 11,474 935,711 100.6 -18.8 477,650 0.2 0.0 0.1 0.0

Puerto Rico 
(U.S.A.)

441,853 1,721,799 (1,279,946) 61.8 10.9 (74) 0.1 0.3 0.0 0.0

Colombia 943,015 651,160 291,855 13.7 -9.1 179,093 0.2 0.1 0.0 0.0

Venezuela 13,451 26,130 (12,679) -80.4 -82.7 70,137 0.0 0.0 0.0 0.0

Peru 653,076 2,144,654 (1,491,578) 0.1 19.6 (351,091) 0.1 0.3 0.0 0.1

Chile 1,692,983 6,169,911 (4,476,928) 17.9 14.0 (499,222) 0.3 1.0 0.0 0.1

Brazil 3,403,370 5,779,466 (2,376,096) 21.9 4.1 386,702 0.6 0.9 0.1 0.0

Argentina 646,307 534,328 111,979 5.8 -10.7 99,358 0.1 0.1 0.0 0.0

Paraguay 90,141 39,958 50,183 24.6 -10.0 22,264 0.0 0.0 0.0 0.0

Uruguay 54,970 10,131 44,839 1.0 -78.2 36,881 0.0 0.0 0.0 0.0

Costa Rica 237,657 321,121 (83,464) -2.7 15.5 (49,717) 0.0 0.1 0.0 0.0

Europe 76,580,930 81,902,428 (5,321,498) 7.1 12.2 (3,853,100) 12.5 13.3 0.9 1.6

European Union 
(28)

69,552,583 72,839,761 (3,287,178) 9.1 13.4 (2,809,177) 11.3 11.8 1.0 1.6

Euro Area (19) 51,182,561 58,588,931 (7,406,370) 10.9 13.9 (2,139,852) 8.3 9.5 0.9 1.3

Germany 17,459,490 21,495,273 (4,035,783) 13.1 11.1 (124,831) 2.8 3.5 0.4 0.4

France 5,823,281 9,164,599 (3,341,318) 13.1 7.3 52,859 0.9 1.5 0.1 0.1

United Kingdom 11,744,408 6,765,598 4,978,810 1.3 17.0 (829,112) 1.9 1.1 0.0 0.2

Italy 3,860,562 9,728,734 (5,868,172) -6.5 14.9 (1,531,370) 0.6 1.6 0.0 0.2

Denmark 411,168 1,836,501 (1,425,333) 8.6 7.7 (99,332) 0.1 0.3 0.0 0.0

Ireland 885,658 5,364,047 (4,478,389) 43.9 31.3 (1,007,354) 0.1 0.9 0.0 0.2

Netherlands 10,630,826 2,670,584 7,960,242 3.1 38.4 (417,368) 1.7 0.4 0.1 0.1

Belgium 5,502,429 2,590,676 2,911,753 13.7 20.4 222,654 0.9 0.4 0.1 0.1

Luxembourg 516,972 73,122 443,850 20.0 22.4 72,760 0.1 0.0 0.0 0.0

Spain 2,794,925 2,799,612 (4,687) 14.4 -0.6 366,685 0.5 0.5 0.1 0.0

Portugal 502,470 281,734 220,736 40.4 6.7 126,745 0.1 0.0 0.0 0.0

Greece 388,549 142,924 245,625 197.0 75.8 196,099 0.1 0.0 0.0 0.0

Austria 1,076,766 1,520,573 (443,807) 13.6 16.3 (84,579) 0.2 0.2 0.0 0.0

Sweden 1,210,731 2,178,111 (967,380) 8.8 4.5 4,456 0.2 0.4 0.0 0.0

Finland 409,673 1,637,942 (1,228,269) 25.4 22.2 (214,736) 0.1 0.3 0.0 0.1

Iceland 77,606 156,107 (78,501) 5.3 12.8 (13,786) 0.0 0.0 0.0 0.0

Norway 766,768 1,463,564 (696,796) -1.7 3.4 (60,621) 0.1 0.2 0.0 0.0

Switzerland 3,273,170 6,466,250 (3,193,080) -22.2 0.6 (971,405) 0.5 0.1 -0.2 0.0

Poland 1,775,166 793,645 981,521 4.2 -18.0 247,004 0.3 0.1 0.0 0.0

Czech 1,357,799 863,475 494,324 19.1 24.1 50,107 0.2 0.1 0.0 0.0

Slovakia 186,163 211,996 (25,833) 11.6 20.3 (16,421) 0.0 0.0 0.0 0.0

Hungary 1,340,522 885,878 454,644 8.4 -5.2 152,137 0.2 0.1 0.0 0.0

Estonia 130,966 82,765 48,201 23.6 3.3 22,371 0.0 0.0 0.0 0.0

Cyprus 118,524 528 117,996 -27.9 62.5 (45,961) 0.0 0.0 0.0 0.0

Malta 673,942 147,887 526,055 66.1 31.9 232,490 0.1 0.0 0.0 0.0

Romania 370,763 718,654 (347,891) 18.1 53.3 (193,136) 0.1 0.1 0.0 0.0

Turkey 2,757,301 643,808 2,113,493 6.5 22.4 51,144 0.4 0.1 0.0 0.0

Russia, CIS 
countries

7,694,146 14,785,510 (7,091,364) 24.4 11.7 (41,096) 1.3 2.4 0.3 0.3

Russia 6,168,405 12,771,565 (6,603,160) 22.3 10.0 (40,808) 1.0 2.1 0.2 0.2

Ukraine 371,523 606,779 (235,256) -12.8 13.6 (126,900) 0.1 0.1 0.0 0.0
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Georgia 220,943 16,787 204,156 39.9 54.0 57,137 0.0 0.0 0.0 0.0

Uzbekistan 478,423 3,805 474,618 330.2 -2.3 367,293 0.1 0.0 0.1 0.0

Kazakhstan 315,415 1,291,851 (976,436) 35.0 25.4 (179,718) 0.1 0.2 0.0 0.0

Turkmenistan 15,465 181 15,284 -80.1 88.5 (62,445) 0.0 0.0 0.0 0.0

Middle East 18,346,603 76,311,298 (57,964,695) 7.7 29.0 (15,864,156) 3.0 12.4 0.2 3.1

Iran 684,011 3,454,923 (2,770,912) -3.7 25.3 (724,854) 0.1 0.6 0.0 0.1

Iraq 292,507 1,181,824 (889,317) 18.2 52.7 (362,899) 0.0 0.2 0.0 0.1

Saudi Arabia 3,413,717 26,995,206 (23,581,489) 13.8 20.8 (4,235,780) 0.6 4.4 0.1 0.8

Kuwait 1,459,174 5,922,298    (4,463,124) 30.1 22.6 (752,493) 0.2 1.0 0.1 0.2

United Arab 
Emirates

6,510,282 21,936,733 (15,426,451) 10.6 31.8 (4,671,852) 1.1 3.6 0.1 1.0

Oman 1,709,166 2,553,247 (844,081) -11.9 60.5 (1,192,937) 0.3 0.4 0.0 0.2

Bahrain 550,515 970,900 (420,385) -1.6 282.3 (725,661) 0.1 0.2 0.0 0.1

Qatar 1,187,532 12,017,283 (10,829,751) 21.9 34.4 (2,861,214) 0.2 1.9 0.0 0.6

Israel 1,726,704 1,181,285 545,419 13.1 25.4 (38,911) 0.3 0.2 0.0 0.0

Africa 6,931,329 7,311,463 (380,134) 9.9 7.7 102,305 1.1 1.2 0.1 0.1

Egypt 821,081 191,873 629,208 20.2 62.3 64,367 0.1 0.0 0.0 0.0

Algeria 76,988 139,494 (62,506) -42.0 -40.7 39,872 0.0 0.0 0.0 0.0

Morocco 158,274 243,087 (84,813) -26.8 -1.8 (53,453) 0.0 0.0 0.0 0.0

Kenya 761,247 54,549 706,698 20.9 11.9 125,762 0.1 0.0 0.0 0.0

Tanzania 267,594 82,646 184,948 1.2 -20.5 24,469 0.0 0.0 0.0 0.0

Nigeria 275,912 798,472 (522,560) 14.0 29.2 (146,553) 0.0 0.1 0.0 0.0

Cote d'Ivoire 68,307 12,692 55,615 23.2 10.2 11,725 0.0 0.0 0.0 0.0

Liberia 1,076,774 59,686 1,017,088 44.5 7943.9 272,657 0.2 0.0 0.1 0.0

South Africa 2,121,407 4,329,969 (2,208,562) 1.3 12.9 465,515 0.3 0.7 0.0 0.1

Area groupings defined here are as follows: 

East Asia - ASEAN, P.R. China, Hong Kong, Taiwan, Republic of Korea.
ASEAN - Singapore, Thailand, Malaysia, Philippines, Indonesia, Brunei, Viet Nam, Laos, Myanmar, Cambodia.
Asian NIEs - Republic of Korea, Taiwan, Hong Kong, Singapore.
NAFTA - U.S.A., Canada, Mexico, Puerto Rico (U.S.A.). 
MERCOSUR4 - Brazil, Argentina, Paraguay, Uruguay. 
European Union - Germany, France, United Kingdom, Italy, Denmark, Ireland, The Netherlands, Belgium, Luxembourg, 
Spain, Portugal, Greece, Austria, Sweden, Finland, Poland, Czech, Slovakia, Hungary, Estonia, Latvia, Lithuania, 
Slovenia, Cyprus, Malta, Rumania, Bulgaria, Croatia.
Euro Area - Germany, France, Italy, Spain, Portugal, The Netherlands, Belgium, Luxembourg, Greece, Slovak, Slovenia, 
Austria, Estonia, Ireland, Finland, Cyprus, Malta, Latvia, Lithuania.

Source: Prepared from Ministry of Finance, Trade Statistics.
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