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Operat ional disrupt ions of global supply chains put 

economic stabi l i t y and countr ies’ net zero transformat ion 

ambit ions at r isk – this is a priori t y topic for the recent ly 

formed bi lateral “ transformat ion par tnership” between 

Germany and Japan.

Companies and pol icymakers can mit igate vulnerabi l i t ies 

through a hol is t ic mix of (pol icy) measures that aim 

to create awareness and transparency to lower the 

l ikel ihood of cri t ical supply disrupt ions , and to faci l i tate 

a swif t  and ef fect ive response to disrupt ions .”

“
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EXECUTIVE SUMMARY
 — Global trade and the integration of global supply chains have been continuously 

growing over the last decades, driving the formation of specialized local production 

hubs and ecosystems

 — Concentrations and the interconnectedness of global supply chains created operational 

vulnerabilities that became evident in recent crises such as the COVID-19 pandemic

 — Operational disruptions of global supply chains put economic stability and countries’ net 

zero transformation ambitions at risk – this is a priority topic for the recently formed bilateral 

“transformation partnership” between Germany and Japan

 — Effective and efficient mitigation of risks related to global supply chains needs to start 

with a comprehensive, consolidated vulnerability assessment of strategically important 

goods across tiers of supply chains

 § Looking at German and Japanese imports of solar panels and batteries as examples of key 

technologies needed to realize net zero commitments, we find that both countries’ largest 

direct (tier 1) and indirect (tier 2) source of imports is China, which provides, for example:

 �More than 66% of PV module imports for both countries

 �Approximately 40% of German imports across the batteries supply chain

 �Approximately 80% of Japanese battery, component, and key raw materials imports

 — Companies and policymakers can mitigate vulnerabilities through a holistic mix of (policy) 

measures that aim to create awareness and transparency to lower the likelihood of critical 

supply disruptions, and to facilitate a swift and effective response to disruptions

 — Partner countries, such as Germany and Japan or members of the G7, should consider 

seeking alignment and cooperation of their national mitigation strategies to enhance 

effectiveness and efficiency

 — Banks can play a catalyst role in building resilience in global supply chains by addressing 

risks with customers, providing private funding for capital and other investments, and 

facilitating the diversification of trade partners through the deployment of trade financing and 

hedging instruments 

http://www.frankfurt-main-finance.com
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INTRODUCTION 

1  Volume of global trade in imported goods in USD at current prices and current exchange rates  
(UNCTAD: International merchandise trade > Total trade and share, annual, Sep. 2022)

2 OECD, Feb. 2020

Global trade has more than tripled in the past two decades1, growing from USD 6.7 trillion in 

2000 to USD 22.6 trillion in 2021. Along with the growing network of global trade has come 

an increasingly global, multinational supply chain with more than two-thirds of global trade 

involving supply chains that span at least three countries throughout their consecutive steps2. 

Together, the increased reliance on a larger number of countries in the production of a single 

final product and the increased importance of customers beyond their borders have made 

companies and countries more dependent on each other than ever before. 

This interconnectedness, however, also exposes a vulnerability. Even local supply disruptions 

can immediately impair production in other parts of the world, let alone disruptions of a more 

systemic nature – a reality made quite clear by the recent global crises of COVID-19 and the 

war in Ukraine. These disruptions clearly threaten a company’s ability to produce and sell, 

but the ripple effects go far beyond a particular company and its customers. One broader 

implication is that persisting disturbances in global supply chains put the GDPs of entire nations 

at risk. Another, perhaps less obvious impact is the potential derailing of a country’s journey 

toward carbon neutrality.

The profiles, commitments, and resulting needs of Germany and Japan – in both their economic 

and climate-related activities and at the intersection of the two – indicate that these countries 

have much in common when it comes to the relevancy and approach to supply chain instability. 

Moreover, the two countries recently announced a “transformation partnership”, aiming to 

reinforce their bilateral partnership. Creating economic stability through resilient global supply 

chains is expected to feature as a key area for cooperation within this bilateral partnership and 

will also be raised within the Group of 7 (G7).

In this report, we set out a three-step approach to addressing global supply chain risks:

1. Identify vulnerabilities that may originate from today’s flow of goods through supply chains

2. Formulate a mitigation strategy with a mix of policies

3. Cooperate with partners to enhance the effectiveness and efficiency of response

To put this into the perspective of the German-Japanese partnership, we conduct an outside-in, 

in-depth analysis of bilateral trade flows along the supply chains of solar panels and batteries, 

which are examples of technologies that play a crucial role in the net zero transformation of 

both countries. We then set out a list of mitigation measures that can be taken at the level of 

individual companies and policymakers, based on the perspectives of industry experts we 

interviewed, along with an indication of potential areas for cooperation among partner countries. 

Lastly, we provide a view on the catalyst role that banks can play to help companies and 

policymakers enhance resilience in global supply chains. 

http://www.frankfurt-main-finance.com
https://unctadstat.unctad.org/wds/ReportFolders/reportFolders.aspx
https://issuu.com/oecd.publishing/docs/trade_policy_implications_of_global
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STRENGTHENING OF GLOBAL SUPPLY CHAINS 
IS ATTRACTING INCREASING ATTENTION 
AND HAS THE POTENTIAL TO FORM A 
CORE SUBJECT OF THE  GERMAN-JAPANESE 
“TRANSFORMATION PARTNERSHIP” 

I.
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STRENGTHENING OF GLOBAL SUPPLY 
CHAINS IS ATTRACTING INCREASING 
ATTENTION AND HAS THE POTENTIAL TO 
FORM A CORE SUBJECT OF THE  GERMAN-
JAPANESE “TRANSFORMATION PARTNERSHIP” 

Germany and Japan are both large exporting countries and rank among the leading traders 

globally in absolute terms, with Germany as number three and Japan as number four for 

both imports and exports, jointly representing more than 10% of global trade in 2021. ◂◂ 

A foundation for their economic welfare and stability, thus, was – and will continue to be – 

unhindered and robust global trade. (International Trade Centre: Trade Map > All products)

3  WTO, Nov. 2021; ECB, Oct. 2014; The Brookings Institution, 1995
4  Journal of Economic Geography [Marcel P Timmer et al], Nov. 2018

This holds particularly true for Germany, 

whose trade-to-GDP ratio over the last decade 

persistently ranged from 80 to 90% compared 

to 30 to 40% in Japan. In addition, Germany’s 

trade surplus continuously represents more 

than 5% of its GDP whereas for Japan 

imports and exports tended to balance out in 

most recent years. Nonetheless, Japan also 

generated significant trade surpluses in the 

past, most notably in the period from the mid-

1980s to mid-2000s. (World Bank, 2023; The 

Global Economy, 2023, UNCTAD, 2023)

Much of this wealth creation through global 

trade over the past decades was driven by the 

growing importance of global supply chains, 

whose worldwide development we will, thus, 

discuss in the following section. 

THE GROWTH AND SHAPE OF GLOBAL SUPPLY CHAINS

Several factors have driven the expansion 

and interconnectedness of global supply 

chains over the past decades, for example3: 

Technological progress. To some 

degree, supply chains are global because 

product design and underlying technology 

allow them to be. Component compatibility 

and interoperability make it possible to 

split production steps across different 

places more easily. This, in turn, allows 

for specialization (e. g., of talent and 

equipment) with the creation of regional 

hubs and entire ecosystems4.

Cost efficiency. This specialization 

and the lowering of both transport and 

communication costs can make global 

supply chains more cost efficient compared 

to localized production. The coordination of 

production and supply and flow of goods 

are crucial prerequisites for the operation 

of decentralized global supply chains at 

competitive levels.

Other underlying drivers have included the 

expansion of multinational corporations, 

the liberalization of trade, as well as the 

contribution to the national development 

of emerging markets through participation 

in global supply chains. Yet, the expansion 

of global supply chains has stagnated 

since the 2008 Global Financial Crisis in 

light of increasing attention to domestic 

consumption, slowing trade reforms or even 

reversals, and other structural factors.

▸▸ Germany and 
Japan rank number 
three and four 
in global trade, 
respectively

I.

http://www.frankfurt-main-finance.com
https://www.trademap.org/Country_SelProduct.aspx?nvpm=1%7c%7c%7c%7c%7cTOTAL%7c%7c%7c2%7c1%7c1%7c2%7c1%7c1%7c2%7c1%7c1%7c1
https://www.wto.org/english/res_e/booksp_e/00_gvc_dev_report_2021_e.pdf
https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1739.en.pdf
https://www.brookings.edu/wp-content/uploads/2016/07/1995a_bpea_krugman_cooper_srinivasan.pdf
https://academic.oup.com/joeg/article/19/1/1/5210032
https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS?locations=DE-JP
https://www.theglobaleconomy.com/rankings/trade_balance/
https://www.theglobaleconomy.com/rankings/trade_balance/
https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx
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From a societal point of view, global trade 

and supply chains are critical enablers 

of digitization as well as fundamental in 

the maintenance of countries’ healthcare 

systems. Many of the underlying goods 

feature predominantly in global trade 

such as manufacturing, electronics 

and pharmaceutical products (e. g., 

integrated circuits, computers, packaged 

medicaments). Global supply chains form 

a major catalyst here with approximately 

40 to 45% of global trade relating to 

intermediate goods, in particular involving 

Europe and Asia, according to WTO 

estimates. (WTO, Feb. 2023) ◂◂

In the globalized economy, countries and 

regions tend to have different weights in the 

various steps of supply, or even broader 

value chains, being focused on raw materials/

commodities, manufacturing capabilities, or 

knowledge-intensive activities such as product 

design and innovation. (Exhibit 1). (World 

Bank, Oct. 2019) 

Exhibi t  1: A l l  countr ies par t icipate in GVCs (Global Value Chains)— 
but not in the same way 

 
Source: WDR 2020 team, based on the GVC taxonomy for 2015. 

▸▸ Almost half of 
global trade relates 
to intermediate 
goods for further 
processing

Low participation

Limited commodities

High commodities

Limited manufacturing

Innovative activities

Data gaps

Advanced manufacturing  
and services

GVC linkages, 2015

Note: The type of a country’s GVC linkages is based on (1) the extent of its GVC participation,  
(2) its sectoral specialization in trade, and (3) its engagement in innovation. 

IBRD 44640 / August 2019

http://www.frankfurt-main-finance.com
https://www.wto.org/english/res_e/statis_e/miwi_e/info_note_2022q2_e.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/32437/9781464814570.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/32437/9781464814570.pdf
file:///Users/sstametow/Downloads/9781464814570-2.pdf
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China plays a particularly prominent role in global supply chains. It is the largest exporter in 

the world5 and experts estimate that the vast majority of final products have at least some 

dependency on China across their supply chain, be it through the sourcing of raw and 

processed materials or the manufacturing of components and their assembly6. ◂◂

5  OEC: China, Feb. 2023
6  FT, Jan. 2023; ECB, Jan. 2022

Besides mere growth in volume and number 

of bilateral relations, global trade and supply 

chains have also grown in complexity in 

recent years (Exhibit 2). Global supply 

chains are increasingly interconnected and 

dynamic. Ecosystems of state-of-the-art 

production capabilities, infrastructure, etc. 

are required to manufacture today’s complex 

products along their supply chain steps. 

Moreover, technological components such 

as semiconductors and batteries, as well as 

raw materials, are inputs to the supply chains 

of various products at the same time. This 

can upend traditional, buyer-favoring bilateral 

supply relationships since suppliers no 

longer need to fully rely on a small number of 

customers only. From a buyer’s point of view, 

however, this can complicate the management 

of upstream supply chains.

Exhibi t  2 : GVC (Global Value Chains) networks

Sources: OECD and authors’ calculations. Notes: The nodes represent countries involved in GVCs, and the size of each 
node reflects the magnitude of GVC trade (both backward and forward) intermediated by each country and expressed as a 
share of total world exports. The thickness of each link between nodes represents the share of value added trade between 
each country pair. 

RECENT CRISES HAVE REVEALED THE VULNERABILITIES  
OF GLOBAL SUPPLY CHAINS

While globalizing has, in many ways, made supply chains more efficient, it has also made 

them vulnerable. As we have seen with the COVID-19 pandemic and then with the Russian 

war against Ukraine, a disruption in one part of the global supply chain can have ripple effects 

across every link. 

▸▸ Most final 
products are 
estimated to have 
some  China-
dependency across 
their supply chain

a) 1995 b) 2015
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http://www.frankfurt-main-finance.com
https://oec.world/en/profile/country/chn
https://www.ft.com/content/74f7e284-c047-4cc4-9b7a-408d40611bfa
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op289~95a0e7d24f.en.pdf
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op289~95a0e7d24f.en.pdf
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This vulnerability is an implication of the 

cost-efficiency that global supply chains 

enable. The hallmarks of this cost-efficiency 

are just-in-time production, concentrations in 

supplier networks, and limited transparency 

into and management of multi-tier supply 

chain relationships (i. e., customers only 

manage relationships with direct, tier 1 

suppliers who, in turn, are responsible for 

further upstream activities).

This paradigm, however, has made supply 

chains vulnerable to acute and, even more 

so, systemic disruptions with economy-

wide repercussions. When COVID-19 first 

hit in February 2020, (EPRS, Nov. 2021; 

IMF, Apr. 2022; EU Commission, Nov. 

2022) its immediate economic impact was 

that of a supply-side shock. Public health 

responses, such as lockdowns and border 

closures, slowed down business activity and 

restricted the flow of goods. These effects 

then cascaded down through global supply 

chains. As COVID-19 spread further across 

the globe, these supply-side impacts only 

multiplied. Production downtimes increased 

throughout supply chain tiers and goods were 

stuck in transport bottlenecks such as ports 

that no longer had the capacity to unload 

ships in a timely manner.

The IMF finds that trade in goods that relied 

more intensively on global supply chains 

was even more volatile than the trade in 

other goods ◂◂. Exports of global supply 

chain-intensive goods fell by approximately 

30% between January and April 2020. 

This included automotives, electronics, 

pharmaceuticals, and textiles. Trade in 

goods less reliant on global supply chains, 

however, declined only around 18%. In turn, 

trade of global supply chain-intensive goods 

recovered more rapidly later on. 

The initial supply-side shock then turned 

into a demand-side shock in the face of a 

sudden, strong economic rebound in the 

third quarter of 2020. Catch-up effects and 

changing demand patterns (e. g., increasing 

demand for electronic equipment and 

home appliances, precautionary inventory 

building) resulted in demand overshoots 

that were particularly pronounced in certain 

sectors. Companies did not anticipate such 

a rebound, with the corresponding shortfalls 

in component orders resulting in extended 

production and delivery times that moved 

upstream through global supply chains.

The manufacturing of cars is one the 

sectors where these dynamics became 

particularly evident, owing to its reliance on 

semiconductors. The COVID-19 impacts on 

the supply of semiconductors compounded 

with previous effects of low investments into 

production capacities and multiple, acute, 

adverse events in 2021 (e. g., fire in Renesas 

factory in Japan, drought in Taiwan, winter 

storm in Texas)

The COVID-19 pandemic was just one event 

that revealed how fragile complex networks 

of global supply chains can be. Other recent 

examples of significant disruptions can be 

as localized as the Suez Canal/Ever Given 

obstruction in 2021 or as systemic as the 

Russian invasion of Ukraine in 2022.

COUNTRIES AND COMPANIES ALIKE ARE INCREASINGLY 
ACKNOWLEDGING THE RISKS ASSOCIATED WITH GLOBAL  
SUPPLY CHAINS

As we have seen, it does not take an 

infectious disease of pandemic proportions 

or a sustained military conflict to drastically 

disturb the delicate flow of global supply 

chains. Supply chains are vulnerable to 

everything from acute climate change events 

to trade disputes to cyberattacks, and shocks 

to these chains are becoming more frequent 

and severe, as experts predict (Exhibit 3). 
The global supply chains in some industries 

▸▸ Trade in global 
supply  chain-
intensive goods 
was more volatile 
during the COVID-19 
pandemic

Magnitude  
of estimated  

cost of  
shock, $

http://www.frankfurt-main-finance.com
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/698815/EPRS_BRI(2021)698815_EN.pdf
https://www.imf.org/-/media/Files/Publications/WEO/2022/April/English/ch4.ashx
https://economy-finance.ec.europa.eu/system/files/2023-02/ip187_en.pdf
https://economy-finance.ec.europa.eu/system/files/2023-02/ip187_en.pdf
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tend to be even more exposed than others, 

due to drivers such as geographic footprint, 

factors of production, and other characteristics 

(Exhibit 4). Communication equipment, 

apparel, petroleum products, computers and 

electronics, and semiconductors are some 

of the products with highly exposed supply 

chains. Companies can expect to lose 42% of 

one year’s EBITDA every decade on average 

due to supply chain disruptions. ◂◂ This is 

why, back in 2020, 93% of global supply 

chain leaders indicated that they planned 

to increase resilience, with 44% even willing 

to do so even at the expense of short-term 

savings. (McKinsey, Aug. 2020)

Exhibi t  3: Disrupt ions vary based on their sever i t y,  and lead t ime—and they 
occur wi th regular i t y

1.  Shocks that have not occurred either at scale (eg, exteme terrorism, systemic cyberattack, solar storm) or in modern 
times (eg, meteoroid strike, supervolkano). 

2.  Based on experience to date, frequency and/or severity of events could increase over time. 

Source: McKinsey Global Institute analysis.   

▸▸ Companies can 
expect to lose 
42% of one year’s 
EBITDA every 
decade on average 
due to supply chain 
disruptions

   

Meteoroid strike

Solar storm

Acute climatological 
event (hurricane) 2

Extreme terrorism 
(eg, dirty bombs)

Systemic 
cyberattack

Terrorism

Extreme 
pandemic Pandemic

Trade dispute

Major geo- 
physical event

Man-made disaster

Common 
cyberattack

Counterfeit

Theft

Financial 
crisis

Regulation Localized 
military conflict

Acute climatological 
event (heat wave) 2

Global  
military 
conflict

ldiosyncratic 
(eg, supplier 
bankruptcy)

Supervolcano

None

More  
frequent

Less  
frequent

Has not (yet) 
occurred at scale 1

Days Weeks Months or more

Duration 
disruption

1—2  
weeks

1—2  
months

2+  
months

2—4  
weeks

Expected 
frequency

2.0  
years

3.7  
years

2.8  
years

4.9  
years

10s of 
$ trillions

10s of  
$ billions

100s of 
$ billions

$ trillions

$ millions

Unanticipated catastrophes

Historical  
frequency

Unanticipated businnes disruptions

Forseeable catastrophes

Forseeable disruptions

Magnitude and ability to anticipate Expected frequency of  
a disruption, by duration 
years (based on expert  
interviews, n = 35)

Magnitude  
of estimated  

cost of  
shock, $

Ability to anticipate (lead t ime)

http://www.frankfurt-main-finance.com
https://www.mckinsey.com/capabilities/operations/our-insights/risk-resilience-and-rebalancing-in-global-value-chains
https://www.mckinsey.com/capabilities/operations/our-insights/risk-resilience-and-rebalancing-in-global-value-chains
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Exhibi t  4: Each value chain’s exposure to shock is based on i ts geographic 
footpr int and fac tors of product ion 

1.  Based on geographic footprint in areas with high incidence of epidemics and high people inflows. Also considers labor 
intensity and demand impact. Sources: INFORM; UN Comtrade; UN World Tourism Organization; US BEA;  
World Input-Output Database (WIOD). 

2.  Based on knowledge intensity, capital intensity, degree of digitization, and presence in geographies with high cross-
border data flows. Sources: MGI Digitization Index; MGI LaborCube; Telegeography; US BLS. 

3.  Based on capital intensity and footprint in geographies prone to natural disasters.  
Sources: INFORM; UN Comtrade; WIOD. 

4.  Based on footprint in geographies prone to heat and humidity, labor intensity, and relative share of outdoor work. 
Sources: MGI Workability Index; O*Net; UN Comtrade; US BLS. 

5. Based on footprint in geographies vulnerable to flooding. Sources: UN Comtrade; World Resources Institute. 
6. Based on trade intensity (exports as a share of gross output) and product complexity, a proxy for substitutability and 
national security relevance. Sources: Observatory of Economic Complexity; UN Comtrade.  

Note: Overall exposure averages the six assessed shocks, unweighted by relative severity. Chart considers exposure but 
not mitigation actions.  
 
Demand effects included only for pandemics.  
Source: McKinsey Global Institute analysis. 

Rank of exposure  ( 1 = most exposed )

Value chain

Overall 
shock 
exposure Pandemic 1

Large scale 
cyberattack 2

Geophysical 
events 3 Heat stress 4 Flooding 5 

Trade 
dispute 6

Global 
innovations

Chemical 11 16 4 6 19 16 8

Pharmaceutical 19 23 2 17 23 19 4

Aerospace 8 2 1 18 20 21 5

Automotive 14 6 9 12 21 18 6

Transportation equipment 4 5 12 7 13 5 15

Electrical equipment 16 17 11 9 15 15 10

Machinery and equipment 18 9 10 20 17 20 7

Computers and electronics 6 15 5 4 14 14 9

Communication equipment 1 13 3 2 16 7 2

Semiconductors and components 9 19 6 1 18 23 1

Medical devices 23 22 8 22 22 22 3

Labor-
intensive

Furniture 13 3 21 14 4 12 17

Textile 7 7 22 11 3 2 21

Apparel 2 1 20 15 2 1 11

Regional 
proccessing

Fabricated metal products 21 14 18 19 6 17 15

Rubber and plastic 15 8 17 16 8 13 13

Food and beverage 19 21 14 13 12 6 22

Glass, cement, and ceramics 10 11 16 5 5 11 20

Resource 
intensive

Agriculture 17 20 19 23 1 4 14

Petroleum products 3 4 7 10 7 10 18

Basic metal 12 18 13 8 11 8 12

Mining 5 10 15 3 10 3 19

Wooden products 22 12 23 21 9 9 23

Less 
exposed

More 
exposed

http://www.frankfurt-main-finance.com
https://www.mckinsey.com/capabilities/operations/our-insights/risk-resilience-and-rebalancing-in-global-value-chains
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Not only the private sector is concerned with 

the negative impacts of global supply chain 

disruptions. Persisting interruptions have the 

potential to threaten national economic stability 

through, e. g., loss of income, inflationary 

pressure, or shifts in trade balance.

Yet, the repercussions of global supply chain 

disruptions are not only of economic and 

financial nature. In fact, the management of 

financial risks associated with global trade 

are being effectively addressed quite regularly 

already. For example, export credit insurance 

schemes are being used to protect exporters 

from defaults of their cross-border customers, 

and companies are entering foreign exchange 

derivate contracts to mitigate the impact of 

adverse exchange rate movements. The 

immediate operational impacts of global 

supply chain disruptions, however, are being 

considered to a lesser extent.

As we will see below, these become all 

the more important in the face of one of 

humankind’s most existential crisis: Climate 

change (World Economic Forum, Jan. 2023). 

Not only do we need to adapt to the increasingly 

evident adverse physical impacts that are 

driven by climate change. But we also need 

to mitigate its further progression to the extent 

possible with a view to containing future 

damages, which means significantly and rapidly 

reducing the greenhouse gas emissions we 

emit. Intuitively, it may even seem necessary 

to cut back the global flow of goods since 

transport is a substantial source of greenhouse 

gas emissions. Actually however, the opposite 

is true since many of the technologies that are 

required for the greening of our economies and 

societies are produced in global supply chains 

today. Their continued, seamless functioning 

is, thus, a vital success factor for addressing 

climate change, even if this does not preclude 

organizing the global transport of (these) goods 

as emissions-efficiently as possible.

For these reasons, some governments are starting to recognize the risks associated 

with global supply chains in initial strategies and policies aimed at individual sectors or 

technologies, including:

 — The EU Commission presented its 

1) EU Industrial Strategy in March 2020 

to support the twin transition to a green 

and digital economy, to make the EU 

industry more competitive globally, and to 

enhance Europe’s open strategic autonomy, 

2) REPowerEU Plan in May 2022 to 

respond to the energy crisis induced by 

the Russian invasion of Ukraine, and the 

3) Green Deal Industrial Plan for the Net-

Zero Age in February 2023 to enhance 

the competitiveness of Europe’s net-zero 

industry and support a fast transition to 

climate neutrality. The EU is also developing 

a Critical Raw Materials Act aimed at 

securing the supply of raw materials 

that are considered strategic to the EU’s 

economy and that are at high supply risk 

as well as a Net Zero Industry Act to foster 

domestic production capacities. 

 — Japan enacted the Economic Security 

Promotion Act in May 2022, which also 

aims to secure supply chains from 

disruption due to geopolitical conflict.

 — The US passed the Infrastructure 

Investment and Jobs Act in November 

2021 as well as the CHIPS and Science 

Act and the Inflation Reduction Act in 

August 2022, which seek to improve US 

economic competitiveness, innovation, and 

industrial productivity, including in relation 

to key net zero and digital technologies; 

in doing so, the acts also reduce 

dependence on global supply chains.

 — The UK Department for International 
Trade developed a Supply Chains 

Resilience Framework to guide private and 

public actors in mitigating the risks to global 

supply chains.

http://www.frankfurt-main-finance.com
https://www3.weforum.org/docs/WEF_Global_Risks_Report_2023.pdf


14   FMF STUDY 2023 WWW.FRANKFURT-MAIN-FINANCE.COM

T H E  V O I C E  O F  T H E  L E A D I N G  F I N A N C I A L  C E N T R E  I N  G E R M A N Y  A N D  T H E  E U R O  Z O N E

 — The Australian government highlighted 

the return of “strategic competition in 

the economic arena” and announced a 

number of measures to build economic 

resilience for the long term in 2021.

 — South Korea adopted its Materials, Parts, 

Equipment 2.0 Strategy in July 2020 to 

proactively address the restructuring of the 

global supply chain, alongside an array of 

measures aimed at fostering the domestic 

production of strategic technologies  

(e. g., semiconductors).

STRONG PARTNERS IN TRADE AND ALIGNED ECONOMICALLY AND  
POLITICALLY, GERMANY AND JAPAN ARE COOPERATING TO BUILD  
RESILIENT GLOBAL SUPPLY CHAINS

In the face of the worldwide momentum around building resilience in global supply chains 

at the national level, forming partnerships with like-minded countries can help improve the 

effectiveness and efficiency of resilience-building strategies.

Germany and Japan can be considered suitable partners here given their political and 

economic commonalities as well as existing relationship to build on:

 — Domestic economic profile. Both 

countries have a high-tech industrial 

profile, including, in particular automobiles, 

(industrial) machinery, electronics, and 

chemicals & pharmaceuticals. Domestic 

manufacturing tends to focus on advanced 

products, as Japan’s first and Germany’s 

fourth rank in the 2020 Economic 

Complexity Index illustrates. (OEC #1 & #2, 

w/o date)

 — Trade profile. Both countries are among 

the largest trading nations globally 

with Germany ranking number three 

and Japan number 4 both in terms of 

absolute imports and exports in 2021. 

China is the largest source of imports 

for both countries, featuring computers 

and telecommunication equipment in 

particular, making Japan top three and 

Germany top four of China’s export 

destinations. (International Trade Centre: 

Trade Map > All products; OEC: Germany, 

Feb. 2023; OEC: Japan, Feb. 2023; OEC: 

China, Feb. 2023)

 — Bilateral trade relations. Japan is 

Germany’s second largest trade partner 

in Asia and rank 16 overall, whereas 

Germany is Japan’s first largest trade 

partner in Europe and rank seven overall, 

as per 2021 figures. Traded goods 

particularly relate to key sectors, including 

machinery, vehicles and vehicle parts, 

electronic and electrical goods, as well as 

chemical products (Destatis, Nov. 2022; 

JETRO, accessed Feb. 2023; Auswärtiges 

Amt, Oct. 2022)

 — Political and value systems. Both 

countries are pluralistic democracies and 

share common values such as human 

rights, freedom, and the rule of law. 

(Bundesregierung, Apr. 2022)

 — International cooperation. Germany 

and Japan are members of international 

forums such as the G7, G20, and the UN. 

Japan is also a partner of the OSCE and 

NATO, where Germany is a member.

In fact, Germany and Japan are committed 

to deepening their bilateral relationship even 

further and announced a “transformation 
partnership” (i. e., regular government 

consultations) in 2022. ◂◂ Among others, 

this partnership is expected to address 

global challenges like climate protection, 

▸▸ Germany and 
Japan announced 
a “transformation 
partnership”  
in 2022

http://www.frankfurt-main-finance.com
https://oec.world/en/rankings/eci/hs6/hs96?tab=rank
https://www.trademap.org/Country_SelProduct.aspx?nvpm=1%7c%7c%7c%7c%7cTOTAL%7c%7c%7c2%7c1%7c1%7c2%7c1%7c1%7c2%7c1%7c1%7c1
https://www.trademap.org/Country_SelProduct.aspx?nvpm=1%7c%7c%7c%7c%7cTOTAL%7c%7c%7c2%7c1%7c1%7c2%7c1%7c1%7c2%7c1%7c1%7c1
https://oec.world/en/profile/country/deu
https://oec.world/en/profile/country/deu
https://oec.world/en/profile/country/jpn
https://oec.world/en/profile/country/chn
https://oec.world/en/profile/country/chn
https://www.destatis.de/DE/Themen/Wirtschaft/Aussenhandel/Tabellen/rangfolge-handelspartner.pdf?__blob=publicationFile
https://www.jetro.go.jp/ext_images/en/reports/statistics/data/gaikyo2021cy_e_fix.xls
https://www.auswaertiges-amt.de/en/aussenpolitik/japan/229264
https://www.auswaertiges-amt.de/en/aussenpolitik/japan/229264
https://www.bundesregierung.de/breg-de/suche/japan-reise-kanzler-2028326
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securing supply chains and preserving 

free trade routes. (Bundesregierung, Apr. 

2022) The topic of economic stability, 

including resilient global supply chains, is 

expected to feature particularly prominently 

in this partnership, given that both Germany/

Europe and Japan are making this a priority 

of national politics and global cooperation 

(e. g., METI, Jan. 2023). German Chancellor 

Olaf Scholz and a business delegation are 

planning to visit Japan in mid-March 2023. 

Economic stability and resilient supply chains 

are expected to feature prominently on the 

itinerary. (Kyodo News, Jan. 2023). Japan 

also took over the G7 presidency from 

Germany in January 2023 and is expected 

to make economic stability and global supply 

chain resilience focus topics of multilateral 

discussions. (BMAS, Dec. 2022)

Japan has traditionally considered global 

supply chain resilience to be a matter of 

national security policy, whereas the German 

perspective was particularly driven from 

an economic/trade point of view. However, 

there is growing awareness in Germany (and 

Europe) that global supply chains need to 

be thought of as tools of national/regional 

security reasons as well (BMWK, Apr. 2022).

When considering the German situation and 

room for action, however, it’s also important 

to recognize the country’s political and 

strategic setting within the European Union. 

That is, many political issues, including the 

issue of dependencies in global supply 

chains are majorly addressed at the EU level 

and then implemented across EU member 

states. This does not rule out purely domestic 

action per se, but these actions will typically 

have to align with EU rules (e. g., public 

financial support must not distort the EU’s 

internal market).

http://www.frankfurt-main-finance.com
https://www.bundesregierung.de/breg-de/suche/japan-reise-kanzler-2028326
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THE SUCCESS OF GERMANY’S AND JAPAN’S 
ECONOMIES AND NET ZERO TRANSITION 
EFFORTS HINGES ON THE PROPER 
FUNCTIONING OF GLOBAL SUPPLY CHAINS

II.

http://www.frankfurt-main-finance.com
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THE SUCCESS OF GERMANY’S AND JAPAN’S 
ECONOMIES AND NET ZERO TRANSITION 
EFFORTS HINGES ON THE PROPER 
FUNCTIONING OF GLOBAL SUPPLY CHAINS

BOTH COUNTRIES ARE COMMITTED TO REDUCING GREENHOUSE 
GAS EMISSIONS TO REACH NET ZERO BY 2050 AND ISSUED INITIAL 
CLIMATE POLICIES

Germany and Japan were both among the 

original signatories of the Paris Agreement 

and are, thus, committed to driving their 

greenhouse gas emissions to net zero over the 

course of the next decades. (UN, Apr. 2016). 

These commitments have already resulted in a 

number of key national legislations and policies: 

Germany is, in principle, bound to the EU 

Climate Law from 2021 that, among others, 

makes a GHG emissions reduction of 55% 

by 2030 compared to 1990 levels and the 

attainment of net zero by 2050 legally binding 

for each EU member state (EU Journal, 

July 2021). Germany even went beyond the 

EU-driven emissions reduction goals with its 

2021 amendment to the Climate Change Act 

(Bundesgesetzblatt, Aug. 2021). As a result, 

Germany has committed to reducing its GHG 

emissions by 65% in 2030 compared to 1990 

levels, 88% in 2040 compared to 1990 levels, 

and to net zero by 2045. Japan has legally 

committed to net zero by 2050 due to its 2021 

Act Partially Amending the Act on Promotion 

of Global Warming Countermeasures (Act 

No.54 of 2021). In addition, Japan aims to 

reduce its GHG emissions by 46 to 50% by 

2030 compared to 2013 levels (MOFA Japan, 

Apr. 2021, UNFCCC, Oct. 2021) ◂◂

Besides legally committing to national 

emissions reduction targets, both Germany 

(in the context of broader EU strategies) and 

Japan have been developing strategies and 

corresponding laws to realize the required 

near- to medium-term emissions reductions 

across various sectors. Germany adopted 

strategies and legislation such as the Climate 

Action Plan 2050 at the end of 2016 (BMUV, 

Nov. 2016), the Climate Action Programme 

2030 at the end of 2019 (Bundesregierung; 

Sep. 2019), and the Easter Package in early 

2022 (BMWK, Apr. 2022). Japan primarily 

launched the Green Growth Strategy Through 

Achieving Carbon Neutrality in 2050 at the 

end of 2020 (Ministry of Economy, Trade and 

Industry, Dec. 2020).

To meet their respective commitments, 

both countries need to take action across 

a number of structural, technological 

transformation themes. These transformations 

will, in particular, result in less GHG-intensive 

production processes and a shift toward 

greener product portfolios. Besides, actual 

and verified carbon offsets (i. e., negative 

emissions) can help to account for GHG 

emissions that are unavoidable in principle. 

II.

▸▸  Germany 
and Japan are 
committed to 
reaching net zero 
emissions by 
2045 and 2050, 
respectively

http://www.frankfurt-main-finance.com
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Together, these levers are required to lower GHG emissions significantly across sectors, as can 

be seen for major national GHG emissions contributors in Germany (Exhibit 5):

Exhibi t  5: Signi f icant cuts are needed in annual greenhouse  
gas emissions across al l  sec tors

1. Compared with 2019.  
2. 2030 and 2045 targets according to the amendment to the Federal Climate Protection Act of May 23, 2021.  
Source: Federal Environment Agency; Federal Ministry for the Environment, Nature Conservation, and Nuclear Safety; McKinsey.  

In the power generation sector, the share 

of renewables in domestic gross electricity 

consumption is to be increased from 42% in 

2021 to 80% in 2030 and to almost 100% 

in 2035. ◂◂ To this end, first annual net 

capacity expansion from land wind power 

and solar PV needs to reach 32 gigawatts 

by 2030, starting from 7 gigawatts in 2022 

(from April 2022 Easter Package). Second, 

30 gigawatts of offshore wind power capacity 

need to be generated by 2030, 40 gigawatts 

by 2035, and 70 gigawatts by 2045, starting 

from approximately 8 gigawatts in 2022 

(SPD/Grüne/FDP, Nov. 2021). Third, it is 

necessary to expand the power grid capacity 

by approximately 25% and enhance its 

flexible management.

In the industry sector, annual GHG 

emissions need to be reduced by 

approximately 37% between 2020 and 2030 

(from August 2021 Climate Change Act). 

First, the basic materials industry (e. g., 

steel, cement, chemicals), in particular, is 

to be decarbonized through innovations 

in processes and production technology, 

including through the use of renewable 

electricity and green hydrogen (also from 

September 2019 Climate Action Programme 

2030). Importantly, the manufacturing 

industry is relatively less material in terms 

of scope 1 emissions, but scope 3 is a 

larger concern here. Second, it is critical to 

drive the accelerated build-out of cleantech 

enablers (e. g., hydrogen production and 

transportation, charging infrastructure, 

battery plants, charging infrastructure, and 

carbon capture and storage [CCUS]).

In the transport sector, annual GHG 

emissions need to be reduced by 

approximately 45% between 2020 and 2030 

▸▸ Germany aims 
to reach 100% 
renewable power 
generation by 2035
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(from August 2021 Climate Change Act). 

To this end, it is essential to first transition 

to 100% zero-emissions mobility (e. g., via 

[fuel cell] electric vehicles, synthetic fuels, 

rail transport, local public transport networks) 

(also from September 2019 Climate Action 

Programme 2030) and to reach 1 million 

public charging points by 2030 (from 

Nov. 2019 / Oct. 2022 Charging Infrastructure 

Master Plan I & II). In this context, the German 

government aims to achieve 15 million electric 

vehicles on the roads by 2030 ◂◂. Second, 

resource productivity is to be improved by 

establishing smart and shared mobility.

In the buildings sector, annual GHG 

emissions are to be reduced by ca. 45% 

between 2020 and 2030 (from August 2021 

Climate Change Act). To this end, the building 

7  McKinsey & Company, Aug. 2021; Ministry of Economy, Trade and Industry, Dec. 2020

stock is required to be modernized with 

respect to, e. g., insulation and demand control 

systems as well as more sustainable heating 

systems (in particular, heat pumps [more than 

50% of heat consumption] and district heating; 

and, for the remainder, biogas, solar heating 

systems, and hydrogen).

In the agriculture sector, annual 

GHG emissions need to be reduced by 

approximately 20% between 2020 and 

2030 (from August 2021 Climate Change 

Act). To this end, existing technologies 

(e. g., anaerobic manure treatment, direct 

incorporation of animal manure into the 

soil) are to be reinforced, and promising key 

technologies for resilient and sustainable 

agriculture (e. g., direct methane capture, 

genome editing) are to be developed.

Japan will have to move along similar transformation themes, including7:

The power generation sector, according to the December 2020 Green Growth Strategy, 

needs to reach by the year 2050: 

 — a 50 to 60% share of renewable power 

generation (including solar, wind, hydro, 

geothermal, and biomass), to which 

offshore wind power is to contribute 

10 gigawatts by 2030 and 30 to 

45 gigawatts by 2040 

 — a 10% share of hydrogen and ammonia 

power generation, of which the supply is 

to amount to 3 million tons by 2030 and 

20 million tons

 — a 30 to 40% share of nuclear and thermal 

power generation with carbon capture, 

utilization, and storage

To this end, solar and, in particular, wind power 

generation capacity is to be increased by 

approximately 50% by 2030 and by ca. 300% 

by 2050 compared to 2020 levels (in gigawatts, 

2020: 66, 2030: 97, 2050: 275). ◂◂ ◂◂ What is 

more, annual capital investment into the power 

grid needs to be tripled by 2030 compared to 

the average level in 2010 to 2019.

In the industry sector, it is not only critical 

to significantly increase the deployment of 

hydrogen and carbon capture, utilization, 

and storage (CCUS) technology but also the 

electrification of manufacturing processes (also 

from December 2020 Green Growth Strategy).

In the transport sector, the share of battery 

electric vehicles (BEV) in sales of new cars, 

trucks, and buses is to be boosted from 0.5% 

in 2020 to 90% in 2030 and the necessary 

infrastructure needs to be expanded in 

lockstep, corresponding to approximately 

20,000 BEV in 2019 and 2.8 million BEV 

in 2030 ◂◂ ◂◂ ◂◂. What is more, the share 

of electrified vehicles in new car sales needs 

to reach 100% by the mid-2030s (also from 

December 2020 Green Growth Strategy). 

▸▸ ▸▸ Japan needs 
to increase solar 
and wind power 
generation capacity 
by at least 50% by 
2030 and 300% by 
2050 compared to  
2020 levels

▸▸ ▸▸ ▸▸ Japan 
needs to increase 
the share of battery 
electric vehicles 
in annual new car 
sales 180-fold 
between 2020  
and 2030

▸▸ Germany aims 
to have 15 million 
electric vehicles on 
the road by 2030

http://www.frankfurt-main-finance.com
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In the buildings sector, insulation is to be 

enhanced and space heating and cooking, 

etc., to be electrified to save ca. 40% in final 

energy use in the period from 2020 to 2050. 

Furthermore, the share of hydrogen in final 

energy use is to be elevated from 0% in 2020 

to 6% in 2030 and to 10% in 2050.

The Japanese government is considering 

a total of 14 sectors as part of its Green 

Growth Strategy (Exhibit 6). These sectors 

are expected to contribute substantially 

to the reduction of Japan’s greenhouse 

gas emissions while presenting areas for 

economic growth.

Exhibi t  6: (Reference) Organized char t of key industr ial  f ields  

Source: Green Growth Strategy Through Achieving Carbon Neutrality in 2050 (Ministry of Economy, Trade and Industry). 

GLOBAL TRADE AND SUPPLY CHAINS ARE CRITICAL FOR THE  SUPPLY OF 
NET ZERO TECHNOLOGIES

Swift progress and the success of these 

transformations rely on a range of factors, 

including appropriate planning and approval 

procedures, sufficient installment capacity with 

respect to, e. g., skilled workforce and special 

equipment (e. g., ships for the construction 

of offshore wind parts), and more. Most 

critical, however, is the sufficient supply of the 

1 Offshore wind power 
generation industries

Windmill body, parts, floating wind 
power generation

2 Fuel ammonia industries
Power generating burner  

(Fuels used in the transition to  
the hydrogen economy)

3 Hydrogen industry
Power generation turbine,  

hydrogen reduction steelmaking, 
carrier vessel, water electrolyzer

4 Nuclear industry
SMR, hydrogen producing  

nuclear power

5 Automobile and battery 
industries

EV, FCV, next-generation batteries

7 Shipping industry
Fuel cell ship/vessel,  

electric powered vessels, gas- 
fueled vessels etc. (Hydrogen, 

ammonia etc.)

9 Food, agriculture, forestry 
and fishery

Smart agriculture, wooden 
construction of high-rise buildings, 

blue carbon

11 Carbon recycling 
industries

Concrete, biofuel,  
plastic raw materials

6 Semiconductor / 
information and  

communication industries
Data center / energy-saving 

semiconductors (Improvement of 
demand-side efficiency)

8 Logistics, people flow,  
and civil engineering 

infrastructure industries
Smart traffic, drones for logistics,  

FC construction machinery

10 Aircraft industry
Hybridization, hydrogen aircrafts

12 Houses and  
building industry /Next- 

generation solar  
power generation industry

(Perovskite structure)

13 Resource circulation-
related industries

Bio-raw materials, recycled  
materials, waste power generation

14 Life style-related  
industries

Local decarbonization business

These industrial fields are expected to grow from
their current status through 2030 and 2050.

Energy-related industries
Transportation / 

Manufacturing-related industries
Household/office  

work-related industries

http://www.frankfurt-main-finance.com
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underlying technologies in the first place. Free 

global flow of goods is a crucial prerequisite 

here because many of the underlying 

technologies are produced in global supply 

chains, sometimes involving high levels of 

supply concentration in certain countries or 

even local hubs.

These technologies include, among others, 

wind turbines and solar panels alongside 

(smart) power grids and other infrastructure 

for renewables power generation and 

deployment; lithium-ion batteries to store 

energy for use in, e. g., electric vehicles; 

electrolyzers, fuel cells, and other 

infrastructure for hydrogen production and 

deployment; heat pumps for the energy 

supply of buildings; semiconductors and 

integrated circuits for deploying smart 

technologies to reduce energy demand and 

losses; CCUS technologies. 

In addition to the mere availability of 

technologies in the required quantity, the 

potential cost implications of global supply 

chain disruptions also need to be taken 

into account when realizing the net zero 

transformations. Excess demand results in 

increasing prices which may require private 

and public decision-makers to revise transition 

plans built on former abatement curves 

(i. e., the marginal costs of reducing GHG 

emissions), since these may no longer be 

economically reasonably, let alone “optimal”.

Exhibi t  7: L ikel ihood and magni tude of the impact of potent ial  supply 
disrupt ions for leading clean energy inputs 

Source: IEA. All rights reserved.
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The International Energy Agency (IEA) 

analyzed, on a global scale, three key net 

zero technologies with respect to their 

risk of disruptions in global supply chains. 

This analysis found that, in fact, all three 

technologies are at high risk with regard to at 

least one of their components or underlying 

raw materials. (IEA, July 2022) (Exhibit 7). ◂◂

8   Another recent example for how interruptions in concentrated global supply chains can slow down national net zero efforts is the 
global supply shortage of semiconductors in the wake of the Covid-19 Pandemic. This is because semiconductors are used 
extensively, e. g., in electric vehicles, renewable power generation technologies computer systems to manage the deployment of 
energy, and industrial machinery required for manufacturing the relevant hardware. Prolonged delivery times and higher prices of 
semiconductors thus, directly impede the manufacturing, availability and deployment of net zero technologies.

This assessment signifies the importance 

of addressing global supply chain 

concentrations associated with net zero 

technologies. In chapter 2, we will provide 

a perspective on what these global trade 

dependencies look like from the point of view 

of Germany and Japan specifically.

Adding to the still theoretical risk assessment, recent real-world events have highlighted how 

interruptions in concentrated global supply chains can undermine national net zero efforts. A 

prime example8 of this is Germany’s challenged energy security in the wake of the Russian 

invasion of Ukraine: 

 — In 2021, 27% of Germany’s total energy 

supply was derived from natural gas 

(IEA, Aug. 2022) and 55% of Germany’s 

natural gas import came from Russia in 

2021 (Agora Energiewende, May 2022).

 — In June 2022, Russia started to cut natural 

gas supply through the Nord Stream 1 

pipeline and eventually stopped supply 

entirely in the beginning of September  

(IEA, Oct. 2022).

 — To ensure its energy security, Germany, 

thus, had to intervene and extend the use 

of coal-fired and nuclear power generation 

(BMWK, Sep. 2022; BMWK, Oct. 2022). As 

a consequence, lignite-fired power plants 

came back onto the market in October 2022 

and the possibility to activate grid reserves 

(largely hard coal-fired power plants) was 

extended until March 2024. In addition, the 

lifetime of three nuclear power plants was 

extended by around a quarter of a year.

 — Beyond its impact on Germany’s mix 

of energy supply, the stop of Russian 

gas exports also resulted in substantial 

increases of energy cost. For example, in 

late August 2022, shortly before Russia 

fully stopped its natural gas supply through 

Nord Stream 1, prices for the benchmark 

Title Transfer Facility (TTF) topped at 

approximately EUR 325 /MWh and the 

cost of alternative energy sources, in 

particular coal, also skyrocketed in 2022 

(EU Commission, Jan. 2023) (Exhibit 8; 
From the graph, only show solid blue, 
green and red line).

▸▸ Global supply 
of batteries, 
solar panels, 
and hydrogen 
technologies is at 
risk of disruptions 
in parts of their 
supply chain

http://www.frankfurt-main-finance.com
https://iea.blob.core.windows.net/assets/0fe16228-521a-43d9-8da6-bbf08cc9f2b4/SecuringCleanEnergyTechnologySupplyChains.pdf
https://www.iea.org/countries/germany
https://www.agora-energiewende.de/en/blog/breaking-dependency-on-russian-gas-perspectives-from-france-and-germany/
https://iea.blob.core.windows.net/assets/318af78e-37c8-425a-b09e-ff89816ffeca/GasMarketReportQ42022-CCBY4.0.pdf
https://www.bmwk.de/Redaktion/EN/Pressemitteilungen/2022/09/20220928-cabinet-boosts-crisis-preparedness-for-the-coming-winter.html
https://www.bmwk.de/Redaktion/EN/Pressemitteilungen/2022/10/20221019-cabinet-adopts-revision-to-the-atomic-energy-act.html
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Exhibi t  8: Monthly spot pr ices of oi l ,  coal and gas in the EU

Source: S&P Global Platts. 

While this example does not concern the global supply chain of a net zero technology 

directly, it nevertheless shows how import concentrations can jeopardize a timely realization of 

decarbonization plans due to new constraints:

 — Securing energy supply. To ensure 

energy security, Germany had to increase 

the share of coal-fired power generation, 

contrary to previous reduction plans 

in light of the relatively high carbon 

emissions associated with the use of coal 

(Umweltbundesamt, June 2022). As a 

consequence, per Q3 2022, coal-fired 

electricity fed into grids increased by ca. 

13% compared to Q3 2021 (Statistisches 

Bundesamt, Dec. 2022). ◂◂

 — Managing scarce natural gas 
availability and cost increases.  
There was an immediate, far-reaching 

impact to be seen on industrial 

manufacturing processes (including the 

manufacturing of net zero technologies), 

where natural gas is an important input 

resource, e. g., for process heating 

or as raw materials for chemicals. In 

addition to supply limitations, direct and 

second-round impacts on the cost of 

power affected both the micro- and the 

macroeconomic level. While the share 

of natural gas in power generation 

remained largely unchanged in the 

end, it did incur drastically higher costs 

(Statistisches Bundesamt, Dec. 2022). 

These additionally required financial 

resources could have been used for 

other purposes, including driving the net 

zero transformation.

Yet, despite their immediate negative impact on the progress of Germany’s net zero transition 

efforts, it is noteworthy here that repercussions of this or comparable crises may eventually 

even catalyze the net zero transformation in the medium to long term.  This is because energy 

and technological autonomy, e. g., through expanded renewable power generation, is now 

increasingly being considered a matter of national security.
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▸▸ German reliance 
on energy imports 
from Russia 
resulted in the 
reactivation  
of coal-fired  
power plants
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THE RISK FROM CONCENTRATED  
SUPPLY CHAINS CAN BE MITIGATED THROUGH 
A SET OF STRATEGIC MEASURES FROM 
PUBLIC AND/OR PRIVATE SECTOR ACTORS

III.
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THE RISK FROM CONCENTRATED SUPPLY 
CHAINS CAN BE MITIGATED THROUGH A SET 
OF STRATEGIC MEASURES FROM PUBLIC 
AND/OR PRIVATE SECTOR ACTORS

IN A FIRST STEP, THE GOODS PRODUCED BY GLOBAL SUPPLY CHAINS 
SHOULD BE PRIORITIZED FOR FURTHER ANALYSIS BASED ON THEIR 
STRATEGIC IMPORTANCE

As we set out in the beginning, extensive 

participation in global trade and supply chains 

is not inherently problematic. In fact, it can 

deliver significant cost-efficiency gains that 

ultimately contribute to the competitiveness 

of the national economy. Global trade and 

supply chain participation can also cushion 

localized supply and demand shocks. 

(EU Commission, May 2021)

For some goods and their associated global 

supply chains, however, significant import 

concentrations have the potential to outweigh 

these benefits, where they are at risk of 

disruptions in principle. Addressing these 

concentrations adequately can, thus, help 

corporations and countries alike to continue to 

reap the benefits of global supply chains while 

mitigating the risks. In doing so, it is important 

to not only look at direct dependencies but 

also at indirect dependencies that emerge 

from the multiple tiers of upstream supply 

relationships. But identifying and responding 

to the direct and indirect import dependencies 

of all goods can be a costly endeavor, not 

least because it may imply foregoing some 

cost benefits. For this reason, a targeted 

analysis that focuses on goods of strategic 

importance is warranted.

Further making a case for a structured, 

targeted approach is the fact that potential 

vulnerabilities from global supply chains are 

not static. Global trade flows associated with 

today’s products can shift in principle. Even 

more so, however, the relative importance of 

certain goods is subject to constant flux since, 

for example, technological advancements, 

product redesigns, and shifts in consumer 

behavior change the volume of demand. As 

a result, today’s vulnerability analysis could 

be obsolete tomorrow. Prioritization is, hence, 

needed to allow for regular updates with 

commensurate effort.  

Determining which products fall into the 

category of “strategically important” depends 

on the player and their particular vantage 

point. For companies, strategically important 

goods would typically include inputs to the 

manufacturing of products that form a key 

part of their business – the continued sale of 

which is critical to maintaining liquidity. For 

countries, a broader concept usually applies, 

including goods relating directly or indirectly 

(i. e., via subsequent domestic downstream 

production) to:

 — Satisfaction of basic needs (e. g., food, 

drugs, medical equipment)

 — Energy security

 — Security and defense

 — Key industrial sectors and ecosystems that 

contribute substantially to private and public 

income (e. g., via employment, taxes)

 — Other strategic priorities aimed at, for 

example, improving living conditions 

and securing long-term economic 

competitiveness (e. g., via digitization, net 

zero transformation) ◂◂

For decision-makers it is, thus, important to 

align on their strategic priorities to narrow the 

scope of relevant goods in a first step. 

III.

▸▸  Strategic 
importance 
of goods can 
derive from 
various reasons, 
including net zero 
transformation 
needs

http://www.frankfurt-main-finance.com
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SOLAR PANELS AND BATTERIES CAN BE CONSIDERED STRATEGICALLY 
IMPORTANT FOR GERMANY AND JAPAN AND LARGELY RELY ON IMPORTS 
FROM CHINA, BOTH DIRECTLY AND INDIRECTLY

The net zero transformation is a strategic 

priority for Germany and Japan for, e. g., 

ecological, economic, and national security 

reasons. This is why the technologies 

underpinning this transformation should also 

be assessed with respect to their vulnerability 

originating from global supply chains.

Such a vulnerability analysis should 

generally factor in different drivers across 

each of the steps of a global supply chain, 

considering both current and projected 

demands, including:

 — What is the relative importance of 

domestic sourcing and production 

compared to imports?

 — For imported goods, what is the level 

of concentration vis-à-vis individual 

companies, countries, and transport 

routes, and what is the likelihood and 

duration of potential disruptions? In 

some cases, the latter would also give 

consideration to mutual dependencies in 

import relationships.

 — What is the short- to medium-term potential 

for ad-hoc substitution through, e. g., 

alternative import partners for the same 

input good, input goods for the same final 

product, or even final product substitutes?

Forming a comprehensive view across all 

these drivers for the global supply chain 

of any particular product is challenging, 

however, since granular, harmonized, and 

consistent data would be needed along 

with deep technical expertise to assess 

product composition, including quantities and 

substitutability. Nevertheless, an indicative, 

external proxy assessment can already 

illustrate the orders of magnitude of what 

might be at stake.

From the key net zero technologies set out 

above, for example, IEA analyses suggest 

that the domestic production capacity of solar 

panels and batteries in Germany / Europe 

is insignificant, particularly considering the 

supply chains’ downstream steps. Domestic 

production in Japan is somewhat higher 

regarding batteries, where it has some 

downstream production capacity (i. e., cell 

component and battery production), but the 

country may still be reliant on imports of raw 

and processed materials. (IEA, July 2022; 

IEA, July 2022; Statista,Oct. 2022). These low 

domestic production capacities, in turn, imply 

a higher reliance on imports.

While the relative importance of imports 

compared to domestic production may 

equally apply to other net zero technologies 

and strategically important goods, we focused 

on solar panels and batteries by way of 

example. Based on an in-depth analysis of 

bilateral trade flow data from UN Comtrade, 

we find that China is the country that Germany 

and Japan rely on the most for the import of 

solar panels and batteries (see Exhibit 9) ◂◂. 

For this reason, we focus our below 

discussion of analysis outcomes on imports 

from China for ease of presentation. Large 

single-country import concentrations also 

exist with respect to other solar panel and 

battery input raw materials but are not shown 

here. Import concentrations are not inherently 

problematic, in principle, but may only be the 

result from global market dynamics that drove 

localized specialization.

Imports from China account for approximately 

60% of Germany’s direct imports of solar 

panels. Another 8% of Germany’s solar 

panel imports are indirectly related to China: 

Other immediate import partners, such as 

Malaysia, are partially importing PV module 

▸▸ German and 
Japanese imports 
of solar panels and 
batteries largely 
rely on China

http://www.frankfurt-main-finance.com
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components and processed materials from 

China9. While the level of import concentration 

is less marked for the sourcing of PV module 

components and processed materials, China 

still represents the largest source.

Japan’s imports of solar panels are equally 

concentrated in sourcing from China, with a 

direct and indirect import share of roughly 

69%. China is also Japan’s largest source 

of imports of PV module components and 

processed materials (approximately 50%, 

considering direct and indirect reliance), as 

well as key raw materials such as silicon 

(about 86%).

Chinese imports account for 30 to 40% of 

Germany’s total direct imports across each 

of the respective downstream steps of the 

battery supply chain. This dependence 

increases even further when taking into 

account indirect (i. e., tier 2) relationships with 

China. An assessment of respective tier 2 

relationships, for example, suggests that 

an additional ca. 15% of Germany’s battery 

imports relate to preceding imports of cell 

components from China. ◂◂

9   We approximate the overall indirect import reliance on a particular country by summing up the products of the immediate import 
shares (tier 1) and the respective import partners’ import shares (tier 2, i. e., previous step in supply chain) from that country. Import 
shares are based on US Dollar volume of trade, relating to closest Harmonized System six-digit code matches.

For Japan, the direct import concentration 

and indirect reliance via tier 2 relationships 

for batteries and cell components is 

even higher. However, when interpreting 

these concentrations concerning potential 

vulnerability implications, consideration should 

also be given to Japan’s domestic production 

capacities, which are not reflected in the UN 

Comtrade data. Yet, significant concentrations 

also exist in preceding supply chain steps 

with imports of anode and cathode materials 

as well as key raw materials such as silicon 

and lithium, where Chinese imports represent 

more than 80%.

▸▸  Indirect import 
reliance (tier 2) on 
China represents 
an additional ca. 
50% of Germany’s 
direct battery 
imports from China

http://www.frankfurt-main-finance.com
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Exhibi t  9: Germany and Japan largely rely on China regarding their impor ts 
of solar panels and bat ter ies 

 *   Raw material imports not shown for ease of presentation (e. g., Japan imports from China 91% of graphite,  
86% of silicon, and 81% of lithium) 

Source: Analysis of UN Comtrade data.

Analyses that factor in multi-tier relationships 

in global supply chains may not only reveal 

higher concentrations than initially assessed 

based on direct import relationships only. They 

can also help uncover new, less apparent 

concentrations. Germany, for example, imports 

only 7% of all batteries from South Korea. Yet, 

analysis of tier 2 relationships shows that 29% 

of Germany’s battery imports relate to imports 

of cell components from South Korea. This 

cannot be deducted from our above multi-tier 

analysis since it focuses specifically on China-

related imports, which provide a marked case 

of dependencies that span across multiple 

(global) supply chain steps.

Even in cases where a country does not have 

significant domestic production across the 

supply chain, concentration analysis should 

not stop at the level of importing the final 

product just because it could make imports 

of upstream goods redundant. Instead, 

understanding dependencies along the entire 

supply chain can inform the development 

of effective mitigation measures, even with 

the caveat that today’s import volumes may 

not be fully representative of potential future 

demand. In the examples above, for example, 

our analysis indicated dependencies on 

China from final product assembly up to raw 

materials extraction. Measures aimed at only 

parts of the supply chain are, thus, unlikely to 

address concentrations effectively.

   Direct reliance  
on China     

Assembly

Components & 
processed materials

Assembly

Components

Processed materials

Solar panels and batteries are examples of key net zero 
technologies with limited domestic production (except 
Japanese battery assembly /components)

China is Germany’s and Japan’s largest import source 
across supply chain, e. g.:

> 2/3 of assembled solar panels

Also concentrated with respect to PV module 
components & processed materials, and 
silicon (~ 50% and 90%, respectively)

~ 40% across downstream steps of battery 
supply chain (all but raw materials extraction)

Battery reliance most remarkable in 
raw materials sourcing (~ 80—90%) * 

Tier 2 reliance adds significantly to direct imports  
(e. g., relative +50% to German battery imports) 
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A SET OF STRATEGIC MITIGATION MEASURES CAN BE CONSIDERED 
WHEN ADDRESSING VULNERABILITIES IN  
GLOBAL SUPPLY CHAINS

Based on the outcomes of a comprehensive, consolidated global supply chain vulnerability 

assessment across strategically important goods, decision-makers may consider taking 

coordinated, strategic mitigation measures to address risks of disruptions they are unwilling 

to bear. Individual private sector companies are the primary decision-makers when ordering 

and supplying goods in the context of a given market environment, both domestically and 

across borders. For this reason, they are also the primary drivers of measures to mitigate the 

risks of global supply chain concentrations, not least to meet their own business objectives. 

Policymakers and the public sector can equally take actions directly aimed at reducing these 

vulnerabilities on an economy-wide level. Even more so, however, their measures can modify 

the market environment to enable and catalyze private sector action.

Mitigation measures may enhance the 

resilience of global supply chains through 

several, complementary avenues. They 

ultimately aim to:

 — Create awareness and transparency  

of potential vulnerabilities in global  

supply chains

 — Lower the likelihood of critical 
supply disruptions by

 § Reinforcing the stability of existing 
supply relationships

 § Reducing global supply chain 
concentrations by

 �Expanding international  
supply networks to diversify  

cross-border supply

 �Creating domestic/regional 
supply with measures aiming at either 

the supply side or the demand side of 

the market (“reshoring/nearshoring”)

 �Lowering final demand for goods,  

the import of which is vulnerable  

to disruptions

 — Facilitate a swift and effective 
response to disruptions to mitigate 

their acute impacts 

We have interviewed industry experts 

to identify potential mitigation measures 

along these avenues and to understand 

their expected efficacy. As an overarching 

theme, experts noted the importance of 

deploying a policy mix of measures that takes 

a comprehensive, coordinated approach 

rather than addressing vulnerabilities only 

in selected sectors from the bottom-up. ◂◂ 

Moreover, while re-/nearshoring can help 

build resilience in supply, experts consider 

measures aimed at stabilizing current global 

supply chain networks as more instrumental, 

particularly in the near to medium term. This 

is due to the physical and human capital 

intensity and corresponding lead time for 

building domestic or regional capacities, 

in addition to mutual benefits associated 

with existing global supply chains. Besides 

building resilience, however, re-/nearshoring 

in selected sectors can also be considered in 

the context of shaping a country’s economic 

profile and competitiveness in the long term.

▸▸  Experts highlight 
the importance 
of adopting a 
comprehensive, 
coordinated policy 
mix of mitigation 
measures
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Strategic mi t igat ion measures (1/4) 

S trategic mi t igat ion measures (2/4) 

 

Individual mitigation measures cited by experts revolved around the following themes: 

Companies Pol icy makers

Create awareness 
& transparency

Due diligence /risk assessment  
of tier 1 suppliers

Awareness campaigns and corporate governance /  
risk management-related regulatory requirements

Facilitation of knowledge exchange sessions

Assessment of multi-tier supply networks (e. g.,  
via tier 1 engagement, 3rd party data solutions)

Development or facilitation of cross-industry,  
centralized data and live monitoring solution(s)

Company-level vulnerability/scenario analysis  
or stress test

Economy-wide vulnerability/scenario analysis  
or stress test

Reinforce the 
stability of  
existing supply 
relationships

Strategic partnerships with  
existing suppliers

Reinforcement of global, rule-based, and enforceable 
organization of trade

Diversification of export markets  
to enhance flexibility

Fostering relationship with buyer counterparts  
(e. g., national or regional governments with local hubs)

Facilitation of export to new customers (e. g., via export 
credit insurance coverage, trade agreements)

Assessment of national exports to understand potential 
trade partner dependencies

2a

1

Relative importance (low to high; 
expert estimates)

non-comprehensive

Companies Pol icy makers

Expand 
international  
supply networks

Sourcing from additional, established suppliers Fostering relationship with suppliers counterparts  
(e. g., national or regional governments with local hubs)

Strategic partnerships with emerging suppliers Facilitation of import from new suppliers  
(e. g., trade agreements)

Support of capacity development in 3rd countries  
(e. g., development finance, technical support)

Centralization of national sourcing /imports

Create domestic /
regional supply:

Supply side

Building / Strategic growth partnership with domestic 
suppliers and ecosystems

Streamlining of permitting procedures  
for capital projects

Development of innovative products Public funding and financial incentives for domestic 
capital projects and facilitation of private funding

Promotion of education, skill building, and attraction  
of foreign talent as well as domestic R&D

Provision of necessary levels of green energy

Direct measures to modify relative (production) cost  
of domestic supply vis-à-vis foreign sourcing and 
substitutes (e. g., price adjustment mechanisms)

Provision of necessary public (transport)  
infrastructure and fa-cilitation of investments into 
private (transport) infrastructure

2b.2

2b.1

Relative importance (low to high; 
expert estimates)

non-comprehensive
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Strategic mi t igat ion measures (3/4) 

S trategic mi t igat ion measures (4/4) 

Companies Pol icy makers

Create domestic /
regional supply:
Supply side
(cont‘d)

Reinforcement of global, effective protection of 
intellectual property (e. g., through independent bodies, 
cyber security measures)

Set-up public companies or public-private-partnerships

Create domestic /
regional supply:

Demand side

Strategic growth partnership with domestic buyers 
and ecosystems

Consideration of domestic supply in public 
procurement (e. g., via product standards)

Development and support of product standards for 
domestic and global adoption (e.      g., ISO standards)

Introduction of product and manufacturing 
requirements and incentives related to goods sold /
processed domestically (e. g., with respect to 
sustainability impacts)

Lower final 
demand

Increasing circular use of goods Promotion of circular economy ecosystems  
(e. g., regulatory requirements, financial incentives) 

R&D of alternative materials, manufacturing 
processes, and / or product designs

Promotion of R&D (e. g., funding or financial incentives, 
regulatory sandboxes)

2b.2

2b.3

2b.2

Relative importance (low to high; 
expert estimates)

non-comprehensive

Companies Pol icy makers

Facilitate a swift 
and effective 
response to 
disruptions 

Regularly tested response protocol  
(e. g., prioritization of production capacities)

Regularly tested response protocol (e. g., prioritization  
of industries /production capacities, trade procedures)

Buffer inventory (‘just-in-case’) Strategic reserves

Supply redundancies (e.   g., supplier contingency, 
alternative modes of transport)

Contingency arrangements with  
partner countries

Compatibility /multi-usability  
of components

Standardization / compatibility requirements  
for components

3

Relative importance (low to high; 
expert estimates)

non-comprehensive
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Central to formulating effective and efficient 

response measures is also understanding the 

nature of the dependency in the first place. 

Two broad categories can be differentiated:

 — Economy-specific concentrations, 
where there is a range of alternative 

suppliers available for the imported good 

across the globe in principle, but cost 

and other considerations have led to 

concentrations

 — Global concentrations, where 

there are no or only limited alternative 

suppliers available for the imported good 

globally and supply can not be expanded 

in the short to medium term (e. g., due 

to the availability of reserves of raw 

materials or the need for capital projects 

and skilled workforce)

All of the above mitigation measures are 

generally relevant in addressing vulnerabilities 

from economic-specific concentrations. 

However, the more globally concentrated 

supply is, the less it is possible to diversify 

import sources and to effectively reinforce 

relationships with existing suppliers, at least 

in the short to medium term. Production 

capacities cannot be simply ramped up in 

other locations but will have to grow steadily 

while making an economic case (e. g., need 

for capital investments, labor and other 

production cost). In the absence of these 

options, other mitigation measures, such 

as considering mutual dependencies or 

enhancing circular use of materials, gain 

relative importance.

Estimates indicate that most concentrated 

global trade relates to economy-specific 

rather than global concentrations, with 30% 

and 10% of global trade, respectively (see 
Exhibit 10) ◂◂. German imports are generally 

less concentrated, and Japanese imports are 

moderately concentrated compared to other 

countries across the globe (see Exhibit 11) 
(McKinsey, Jan. 2023). This, however, 

does not rule out potentially significant 

concentrations in the import of individual 

goods, as the above examples of solar 

panels and batteries have shown.

Exhibi t  10: About 40 percent of global trade is ‘concentrated,’  
mainly due to economy-speci f ic fac tors 

1.  Concentration refers to the product-level concentration for the importing economy. In the underlying analysis, 
“concentrated trade” is defined as all imports with a Herfindahl-Hirschman Index (HHI) over 3,000; this approximately 
represents cases where a product is supplied to an importer by three or fewer economies. The 10% of trade 
corresponding to “few supplying economies” is defined as all products with a global export market HHI over 3,000. 

2.  Non-exhaustive. Examples given are the largest, ordered by total value of concentrated trade, across a range of sectors. 
Source: UN Comtrade, 2021; McKinsey Global Institute analysis.

▸▸ Roughly 75% 
of concentrated 
global trade 
relates to 
economy-specific 
concentrations

Total goods trade (Proportion by type of concentration, %)

Diversified trade

Examples

Concentrated trade  
lmporters depend on 
three or fewer nations1

Global concentration  
Few supplying economies, on 
which most importers rely

Economy-specific concentration  
Many supplying economies exist, but each importer 
relies on only a few of them

Global trade value by type of concentration, 2021

10 30

60

40

lron ore

Laptops

Soybeans

Natural gas (pipeline)

Memory chips

Vaccines

Airplanes

Diamonds

Maize (corn)
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Exhibi t  11: Larger economies tend to have lower levels of concentrat ion,  
but there are marked di f ferences between and wi thin regions

1.  The import value weighted average import concentration across all economies in the region. 
2.  Europe 30 comprises the 27 European Union member states plus Norway, Switzerland, and the United Kingdom.
3.  Eastern Europe and Central Asia (EECA) includes Commonwealth of Independent States countries, Russia, Türkiye, and 

other European countries not included in Europe 30. 
4. Middle East and North Africa. 
Source: UN Comtrade, 2021; McKinsey Global Institute analysis.

Average concentration for importing economy, 2021 Circle size 
total import value = $100 billion Region average1

Germany

India
Japan

Pakistan

Türkiye

Egypt

United Arab Emirates

United States

South Africa

Brazil Chile Argentina Guyana

Nigeria
Kenya Ethiopia Eswatini

Mexico
Canada

Jordan

Russia
Belarus

Tajikistan

Cambodia
Laos

Nepal
China

France United Kingdom

Ireland
LuxembourgRegions with 

lower average 
concentration 1

Regions
with higher

average
concentration

Average concentration, HHI 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Europe 302

Asia–Pacific

EECA3

MENA4

North America

Sub-Saharan / Africa

Latin America
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THERE IS AN OPPORTUNITY FOR GERMANY AND JAPAN  
TO COOPERATE BILATERALLY AND MULTILATERALLY TO  
IMPROVE THE EFFECTIVENESS AND EFFICIENCY OF THEIR 
MITIGATION MEASURES

Identifying and addressing vulnerabilities in 

global supply chains is, first and foremost, a 

national concern. However, when taking into 

account bilateral partnerships of countries, like 

the one between Germany and Japan, or even 

multilateral fora like the G7, purely domestic 

actions may no longer be the ideal course of 

action. Not only do uncoordinated domestic 

actions miss the opportunity to increase the 

effectiveness and efficiency of mitigation 

measures, but they can also undermine efforts 

through competition. To illustrate:

 — Diversifying import partners may result in 

countries looking at the same third country 

supply sources, such that higher demand 

at constant supply capacities would result 

in higher prices

 — Relying on the same supply contingencies 

in the case of a systemic disruption 

originating from mutual import partners 

may lead to supply shortfalls

 — Building domestic production capacities 

in the same industries may create 

competition for the same global talent 

pool, private funding sources, etc., 

ultimately driving up costs

 — Competing product standardization, content 

and manufacturing requirements may 

reduce the size of the globally addressable 

market, hence, limiting the growth potential 

or even risking the viability of new domestic 

production capacities

This makes a case for cooperation among 

partners, where the larger the group, the 

greater the potential synergies could become. 

However, multilateral cooperation would also 

require the alignment of multiple national 

interests, which may eventually slow down 

action. Hence, bilateral coordination, as in the 

case of Germany and Japan, may allow for 

more timely risk reduction.

Areas for potential cooperation are similar 

anyhow, regardless of the size of the partner 

group. Instead, national economic, societal 

and political circumstances, as well as the 

physical distance between partners will 

determine the feasibility and potential impact 

of combining efforts. For example, limited 

geological resources and capacities in 

Germany and Japan constrain the potential for 

the bilateral supply of raw materials.

Relevant areas for cooperation along the 

mitigation avenues introduced above can include 

(potential focus areas for the German-Japanese 

partnership in italics): 

Create awareness and transparency:

 — Facilitate multilateral knowledge exchange 
and best practice sharing

 — Co-develop or facilitate the development 
of cross-industry, centralized data and live 
monitoring solutions for global supply chain 
risk assessment, including the cross-border 
sharing of information

 — Run multinational, economy-wide vulnerability 
analyses vis-à-vis external supply sources

Reinforcing the stability of existing  

supply relationships:

 — Reinforce global, rule-based, and 

enforceable trade organization

 — Align export diversification priorities  
and strategies

 — Assess combined exports vis-à-vis external 
destinations to identify potential trade partner 
(mutual) dependencies

Expanding international supply networks:

 — Foster partnerships between mutual 

supplier/buyer counterparts

 — Align import diversification priorities and 
strategies on a multilateral level
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 — Jointly facilitate capacity development in 
third countries (e. g., development finance, 
technical support)

Creating domestic/regional supply:

 — Align permitting procedures to facilitate 

mutual domestic capital investments

 — Align strategic development priorities related to 
the build-up of domestic production capacities, 
e. g., in terms of sectors and technologies, 
including coordination of financial and 
non-financial support measures (including 
protection of intellectual property)

 — Facilitate wide-spread adoption of common 
product standards as well as content and 
manufacturing requirements to create global 
demand for domestic production (e. g., via 
public procurement requirements)

Lowering final demand for goods:

 — Combine circular economy capacities 

within partners’ systems

 — Form research partnerships related to 
alternative materials, manufacturing 
processes, etc.

Facilitate a swift and effective response  

to disruptions:

 — Align national, economy-wide response 

protocols to avoid overlaps in ad-hoc 

response measures

 — Align maintenance of strategic reserves 

and develop procedures for the potential 

release of strategic reserves at the request 

of partners

 — Cooperate in enhancing the compatibility/
multi-usability of components

 
BANKS CAN BE A CATALYST IN SUPPORTING COMPANIES  
AND GOVERNMENTS IN BUILDING RESILIENCE IN GLOBAL  
SUPPLY CHAINS

Realizing the mitigation measures will require large-scale investments into capital projects, 

like production and recycling facilities as well as infrastructure, R&D, inventory buffers, etc. In 

addition, expanding import and export trade relations may create new financial risks and have 

adverse working capital and liquidity implications for companies.

Banks can play a critical role here in their 

function as channelers of private capital 

as well as risk aggregators and managers, 

creating mutual benefits between the real 

economy (cost efficiencies) and financial 

institutions (business opportunities and 

effective risk management). Potential bank-

initiated supporting measures include, but are 

not limited to ◂◂ :

 — Creating awareness of global supply 

chain risks by engaging counterparties 

or including associated risk assessments 

in loan origination and credit monitoring 

processes; this may eventually feed 

through to loan pricing, creating a 

financial incentive for companies to 

address global supply chain risks

 — Providing credit and other forms of debt 

and equity financing (including equipment 

leasing solutions), hence, creating access 

to funding and lowering associated 

funding costs for companies; blended 

finance structures can also support 

the build-up of production capacities in 

foreign countries

 — Offering hedging and trade finance 

solutions can protect companies from, 

e. g., credit and foreign exchange risks 

associated with new trade relationships, 

help manage working capital and liquidity, 

and even reinforce the partnership 

between trade partners through supply 

chain financing solutions

▸▸  Banks can 
catalyze mitigation 
actions through, 
e. g., engagement, 
funding, and 
hedging and trade 
financing solutions
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However, current minimum capital 

requirements (pillar 1) applicable to banks 

may create conflicting incentives and, thus, 

limit their potential as catalysts. This is 

because mitigation measures are expected to 

negatively affect companies’ profitability (e. g., 

higher sourcing costs, R&D expenditures) 

and balance sheet metrics (e. g., level of 

working capital, liquidity ratios), at least 

in the short to medium term. Reliance on 

external credit ratings or internal ratings-based 

approach models for determining regulatory 

risk weights may, hence, penalize resilience-

building measures from a cost of capital 

side to the extent that relative risk reduction 

effects compared to other exposures are 

reflected insufficiently. This can be reasonably 

expected, however, given both the scarcity 

of data needed to assess counterparties’ 

idiosyncratic risk exposures to disruptions in 

global supply chains as well as the only recently 

growing awareness of these fat tail risks.

Efforts to improve availability of granular, 

comparable, and consistent data on multi-

tier, global supply chain links could help 

overcome these imbalances in the longer 

run. In addition, supervisory guidance and 

regulatory clarifications (e. g., in the context 

of treating these risks as part of banks’ 

pillar 2 internal capital adequacy assessment 

process) could also help balance the 

treatment of exposures to counterparties that 

mitigate or do not mitigate risks from global 

supply chain disruptions.
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CONCLUDING REMARKS
Decades of global integration in the 

manufacturing of products along global 

supply chains have resulted in significant 

import concentrations. These concentrations 

may create critical vulnerabilities where they 

relate to products of strategic importance 

for individual companies or even entire 

economies and societies. 

Germany and Japan are actively reinforcing 

their bilateral relationship (“transformation 

partnership”), where preserving economic 

stability is expected to be a focus area for 

cooperation. This includes addressing risks 

that may originate from dependencies on third-

party trade partners, particularly where these 

relate to supplies for domestic value creation 

in key sectors. Beyond immediate production 

input components and materials, the adequate 

supply of net zero technologies is critical to 

maintaining global competitiveness in the 

medium to long term (e. g., through cost of 

green energy), in addition to meeting national 

net zero commitments.

Germany and Japan substantially rely on 

China concerning the supply of solar panels 

and batteries, which are among the key net 

zero technologies, as our outside-in, in-depth 

analysis of bilateral trade flows (tier 1 and 2) 

along respective supply chains indicates.

Private and public decision-makers have 

to think carefully about how to balance 

the benefits associated with imports from 

specialized companies or even hubs and risks 

of acute and longer-term supply disruptions. 

Starting from a comprehensive, consolidated 

vulnerability analysis across tiers of global 

supply chains, various measures are available 

that can be combined to form a holistic 

mitigation response. National initiatives are 

emerging globally with prominent examples 

such as the US Inflation Reduction Act or the 

draft EU Net Zero Industry Act that aim to 

reshore production capacities, among others. 

Yet, taking siloed approaches may mutually 

undermine the efforts of individual countries, 

where these result in competition. Also, a 

mere shift of concentrations in production 

capacities from one country to another may 

not resolve the fundamental shock potential of 

idiosyncratic disruptions of any kind. Instead, 

multilaterally diversified global supply chains 

are expected to bring about the largest 

system-wide shock absorption capacity.

Partner countries should, hence, consider 

joining forces to enhance the effectiveness 

and efficiency of their response. While there 

are early signs of such alignment efforts 

(e. g., the EU-US Trade and Technology 

Council formed a Task Force on the Inflation 

Reduction Act in October 2022), there is 

potential for more strategic cooperation. 

Germany and Japan can build on their 

relationship to create joint momentum in 

building resilience in global supply chains, 

starting from bilateral coordination to making 

this a priority topic for the G7 and other 

multilateral fora. While cooperation among 

like-minded partners is likely the first step, 

dialogue with other countries would have to 

continue to work towards a stable, multilateral 

system of global supply chains.
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ANNEX: DETAILED RESULTS OF  
IMPORT CONCENTRATION ANALYSIS

German impor ts par t icular ly concentrated downstream with  
morethan two - thirds of PV modules from China

Japan impor ts more than two - thirds of PV modules from  
China along wi th fur ther upstream dependencies

   No direct / indirect (tier 2) reliance on China          Direct reliance on China          Indirect reliance on China (tier 2)

   No direct / indirect (tier 2) reliance on China          Direct reliance on China          Indirect reliance on China (tier 2)

China China

China

China
Btazil

China

Other
Other

Other

South Korea

Other
Norway

Malaysia

Guyana

USA

Tellurium2

Aluminum

Gallium, 
Germanium, 
Indium

Gallium, 
Germanium, 
Indium

Silicon

Other 
(China)

Other Asia, nes 
(China)

USA 
(China)

1. E. g., cells, wafers, polysilicon, silicon metal; 2. Closest HS code match also includes Boron;  
Source: Analysis of UN Comtrade data. 

1. E. g., cells, wafers, polysilicon, silicon metal;  
Source: Analysis of UN Comtrade data.

Direct and indirect import shares (tier 2) along global battery supply chain, in % of USD volume of imported good 2021

Direct and indirect import shares (tier 2) along global battery supply chain, in % of USD volume of imported good 2021 
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ANNEX: DETAILED RESULTS OF  
IMPORT CONCENTRATION ANALYSIS

Germany impor ts ~40% from China across downstream s teps  
of the bat tery supply chain

Japan impor ts up to ~80% of bat ter ies , components ,  
and key rawmater ials from China

   No direct / indirect (tier 2) reliance on China          Direct reliance on China          Indirect reliance on China (tier 2)

   No direct / indirect (tier 2) reliance on China          Direct reliance on China          Indirect reliance on China (tier 2)

China China

ChinaOther Other
OtherUSA Aluminium Fluorspar

Fluorspar

Germany

Norway

South Korea

USA

Other (China)

Other (China)

USA (China)

USA (China)

Germany (China)

Imports from China represent ca. 75–85% of Japan’s imports of batteries and 
their components

Interpretation in terms of potential vulnerabilities, however, has to take into account 
material domestic production (ca. 5–20% of global ouput capacity, varying by 
good / technology)

Across each step of the downstream battery supply chain, Chinese imports account for ca. 35–50% 
of Germany’s total imports, taking into account tier 1 and 2 supply relationships 

Significant concentrations also exist 
in preceding Norway Other suppy 
chain steps, in particular in the 
extraction of key raw materials like 
silicon and lithium with Chinese 
import shares >80%

1. E. g., anodes, cathodes, separators, electrolytes;  
Source: Analysis of UN Comtrade data.

1. E. g., anodes, cathodes, separators, electrolytes;  
Source: Analysis of UN Comtrade data, IEA (July 2022), Reuters (April 2022).

Direct and indirect import shares (tier 2) along global battery supply chain, in % of USD volume of imported good 2021 

Direct and indirect import shares (tier 2) along global battery supply chain, in % of USD volume of imported good 2021 

Li-ion cells Cell components1 Anode & cathode materials Raw materials (selection)

Li-ion cells Cell components1 Anode & cathode materials Raw materials (selection)
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