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About the survey

7 Who:
=/ 100 senior decision makers, including
risk managers, supply chain and logistics
managers and CEOs.

Where:
Countries across Europe, North America,
Asia-Pacific and Latin America.

|| Size:
‘ ' All companies surveyed had annual
revenue over $250 million.

Find full details of our sample and methodology
on page 14. The survey contained all closed
questions with different response options
ranging from ranking questions and multi-select
to single coded questions. In this report, we
have included some of the findings from the
survey. For the full results, including breakdowns
by region and job role, please contact us using
the details on page 15.
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Introduction

After years of exponential growth,
renewables may be close to a tipping
point when they become the main
source of energy powering economies
and industries. Supply chains have been
central to this success, delivering the
technologies and economies of

scale needed to make the energy
transition possible.

But there are signs that this progress could be stalling,
at least temporarily. Rising raw material prices are

reversing the downward trend in the cost of renewables,

while shortages, bottlenecks and delays in the supply
chain are lengthening project lead times, putting future
plans at risk.

How are energy businesses adapting?

To find out how the sector is navigating this changing
landscape, we surveyed 100 risk and supply chain
leaders in companies providing technologies,
infrastructure and power generation in areas including
hydro, solar, wind, biofuels, geothermal, battery storage
and heat pumps.

How do they see the supply chain landscape? What

are the main challenges and risks they face? What are
they doing to overcome obstacles and to try to build
resilience? And what will the supply chains of the future
look like?

Five key findings
74.

of businesses said losses related to
the supply chain had been higher or
much higher than expected over the
last two years.

named a shortage of raw materials to
be among the biggest supply chain
factors expected to impact their
businesses over the next two years,
topping the list of concerns.

44.

said they have made at least some
improvements in their approach to
supply chain management in response
to the pandemic.

84.

said a lack of data, knowledge and
understanding were among the factors
posing the greatest challenge to
addressing risks over the next three

to five years.

85..

agreed or strongly agreed that a lack of
alternative suppliers impeded their ability
to implement an effective dual or multi-
source strategy.

80..
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Market overview

Supply chain problems hold

back renewables progress

There’s no doubt that renewables are the
future of energy. If climate change was
not enough to motivate a switch from
fossil fuels, the conflict in Ukraine has
starkly highlighted the volatility of oil and
gas, both in terms of cost and reliability

of supply.

But there are questions over how far and how fast the
energy transition will go. Even if the political will and
economic incentives for renewables are aligned, supply
chains may struggle to deliver the infrastructure and
equipment needed to make this happen at the

required pace.

Heavily impacted by the pandemic, they are now
being tested by rising raw material costs and capacity
constraints. Surges in commodity prices such as steel
have inflated the cost of infrastructure such as wind
turbines, while the growth of solar energy has been
constrained by shortages of materials, trade tariffs
and a lack of skilled labor.

The sector also faces shortages of critical minerals such
as lithium, cobalt, nickel, graphite and copper, needed
for clean energy technologies. All of these factors are
contributing to higher costs and longer lead times,
making projects less viable in the near term.

Firms pay a high cost for disruption

Given these challenges, it’s perhaps not surprising

that almost three-quarters of respondents (74%) in our
survey said that their losses related to supply chain risk
were higher or much higher than expected over the
last two years. It appears the issues have been building
for some time — a large proportion (40%) agreed or
strongly agreed that supply chains risks had been
increasing before the pandemic.

However, experiences and learnings from the last few
years have motivated businesses to increase robustness
and resilience. A majority in this survey (64%) said they
have made some improvements in their approach to
supply chain management following the pandemic.

A further 20% said they have completely transformed
their approach.

Collaborating to reduce risks and losses

When asked about the greatest opportunities to improve

supply chain management, increased collaboration
with customers (53%) came top of the list, followed by
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strategic planning within their organization (51%) and
increased collaboration with suppliers (51%).

These results underline the need to work closer with
key partners to optimize current supply chains where
switching suppliers is often not an option. The vast
majority (80%) agreed or strongly agreed that a lack of
alternative suppliers impeded their ability to implement
an effective dual or multi-source strategy — higher than
any other industry in our Global Supply Chain survey.

Figure 1: Supply chain risk-related losses in the last two years

0% 10% 20% 30% 40% 50% 60%

Top 2 box (Net):
Renewables: 74%

22%
52%

3%
2%
I Much higher than expected
B Higher than expected
[ About what expected
[ Lower than expected
[C] Much lower than expected

Q: Which of the following best describes the extent of your
business’s supply chain risk-related losses in the last two years?

Figure 2: Impact of COVID-19 on approach to supply
chain management

3% [l We have completely
transformed our
approach following
the pandemic.

[ We made some
improvements to our
approach following
the pandemic.

[ It did not change
because we had
other priorities.

[ It did not change
because we already
had a robust approach
in place.

Q: Which of the following best describes what impact,
if any, COVID-19 had on your organization’s approach to
supply chain management?



Figure 3: Greatest opportunities in terms of enhancing
supply chain management

0% 10% 20% 30% 40% 50% 60%

Increased collaboration between you and your customers
53%
Improved strategic planning within your organization
51%
Increased collaboration between you and your suppliers
SV

More sophisticated modelling

42%
Availability of more and higher quality data
35%
Hybrid and other new ways of working
35%

Digital transformation

33%

Q: Which of the following offer the greatest opportunities in
terms of enhancing your supply chain management?

Rank top 3

Where renewables resources come from'

60 China accounts for 60% of global turbine

% capacity and half of total exports, as well
as a large proportion of solar panels,
batteries and heat pumps

90 Australia, Chile and China account for
% 90% of all global lithium production

70 The Democratic Republic of Congo
%  produces 70% of all the world’s cobalt

'Energy Technology Perspectives 2023, International Energy Agency https://www.iea.org/

reports/energy-technology-perspectives-2023

Expert view: supply chains showing the

strain of rapid growth and change

“The market opportunity in renewables is

vast. Wind, solar and battery technologies

that were in their infancy at the turn of the

millennium have grown into large scale
global industries. Nevertheless, they still have a lot
of untapped potential.

Record investment is now going in to secure the
energy transition, for example through the U.S.
Inflation Reduction Act and similar programs in
the EU.

However, getting there won’t be easy. For the first
time in years, the cost of renewables is going up
instead of down. The price of some raw materials
has multiplied, driven by inflation and competition
for resources. This reverses a long-term downward
trend achieved through technological advances and
economies of scale, making clean energy transitions
more difficult and costly.

Suppliers and contractors face capacity challenges,
as well as shortages of materials and skilled workers.
The result is that lead times for delivering key
equipment have doubled in some cases. The cost

of insuring projects has also increased as values
and possible losses are higher and longer indemnity
periods are needed to cover them.

Added to these pressures, the production of key raw
materials, minerals and components is concentrated
in countries affected by conflict and geopolitical
tensions. This could become a crunch issue in the
coming years as demand for certain critical minerals
is forecasted to rise by up to 500%.

To mitigate some of these challenges, companies
should consider carrying out reviews with suppliers,
improving and clarifying the terms of framework
agreements, and obtaining full visibility of how

and where raw materials and equipment are being
produced. They should also look to diversify supply,
recycle components, raw materials and building
materials, and build buffer stocks to safeguard
against future disruption wherever possible.”

Stephen Munday
Global Renewable Energy Leader, Natural Resources
Global Line of Business, WTW
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Risk landscape

Global uncertainty widens the

risk horizon

Uncertainty and obstacles on the road

to the energy transition were reflected

in the risks that arose most prominently
in our supply chain survey. Shortages,
delays, economic issues and geopolitical
instability were all top of mind for
respondents. Wider external factors

such as cyber security and supply chain
sustainability were also leading concerns.

Geopolitical risk: this was among the factors thought

to have the greatest impact on supply chain risks, rated
by 57% as medium and 25% high impact. The Ukraine
conflict has cut off a source of lithium, while other
mineral sources are in countries, such as the Democratic
Republic of Congo and Peru, which are compromised by
conflicts and political turmoil. China produces up to 60%
of mass-manufactured clean energy technologies', so
tensions between that country and the west could pose a
risk to supplies of critical equipment and components.

Critical shortages: a shortage of raw materials topped
the list of factors having the greatest impact on
renewables business in the next two years, named by
44% of respondents among their biggest concerns.
Logistics and warehousing shortages (39%) and
component shortages (35%) also ranked highly. These
findings underline the sector’s dependence on critical
supplies — lack of even one essential item can hold up
work on a whole project, which can be costly at a time of
high demand.

Cyber risks: renewables infrastructure such as wind
turbines and solar farms are in remote locations

that need to be controlled remotely by centralized
computer systems, which may increase their exposure
to cyber risks. Contractors, suppliers and equipment
manufacturers working on major projects may all share
systems, adding potential entry points for malware into
sensitive equipment. These trends may explain why
cyber risks were believed to have the most profound
effect on supply chains, rated by 39% as high and

49% medium impact.

'Energy Technology Perspectives 2023, International Energy Agency https://www.iea.org/reports/energy-technology-perspectives-2023
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Economic risks: economic uncertainty (32%) was a

top factor underlying supply chain risks. Soaring energy
prices are hitting suppliers and contractors hard and
could put manufacturing capacity for components in
areas such as solar and batteries at risk. The rising cost
of materials and labor, coupled with volatile energy
prices, can also influence projections of income

and growth, potentially reducing the scope for

future investment.

Climate change and environment: more than half
(56%) placed climate change and environment among
the top global trends affecting supply chain risks. In a
business that’s meant to deliver a clean energy future,
there is obvious concern about the carbon footprint

of the renewables supply chain and strong pressure to
minimize emissions from activities such as mining and
manufacturing. The result may also reflect concerns
over the impact of extreme weather on the resilience of
renewables infrastructure and supply chain.

ESG: in our survey 84% said sustainability was a key
supply chain goal, while 82% said ESG is a specific
selection criteria when selecting new supply chain
vendors. As well as decarbonising the supply chain,
there is pressure on the industry to source responsibly
and sustainably. Much more effort is going in to making
sure that the sourcing of lithium and other essential
minerals is not tainted by exploitation or human

rights abuses.

Workforce issues: supplier difficulties in attracting and
retaining talent was one of the leading factors underlying
supply chain risks, ranked by 32% among their top
concerns. The industry faces major workforce challenges
as demand for green jobs is outpacing the availability of
qualified workers across the supply chain.

Pandemics: though we may be past the acute disruptive
impacts of COVID-19, the risk of a new strain of the virus,
or a new unforeseen pandemic, still seems to be front of
mind, topping the list of global trends with the greatest
influence on supply chain risks at 66%.

Figure 4: Supply chain factors having greatest impact on
business in next 2 years
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Raw material shortages

44%
Energy or other service interruptions

A%
Logistics and warehousing shortages

39%
Just-in-time operating models
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Component or ingredient shortages
35%

Shipping container shortages
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Q: Which of the following supply chain factors do you
believe will have the greatest impact on your business in
the next 2 years?

Rank top 4

WTW Global Renewables Supply Chain Risk Report / 7



Figure 5: Factors playing greatest role in supply chain risks
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Q: Which of the following underlying factors do you believe
to play the greatest role in your supply chain risks?

Rank top 4
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Figure 6: Potential impact of the following risks on the
supply chain
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Cyber
39%
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Environmental
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Natural catastrophe
34%
41%

Geopolitical risk
25%
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15%
67%
Public Liability
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71%

Errors and omissions
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25%
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Q: How would you describe the potential impact of
the following risks on the supply chain risks faced by
your organization?

Figure 7: Global trends with greatest influence on supply
chain risks
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Q: Which of the following global trends do you believe have the

greatest influence on your organization’s supply chain risks?

Rank top 3



Risk management and resilience

Overcoming obstacles to build

supply chain resilience

As we've discussed, the renewables
industry is highly dependent on raw
materials sourced from a small number
of countries. The technologies needed
to deliver clean energy are similarly
concentrated among highly specialized
manufacturers in a few locations.

These concentrations make the entire supply chain
more vulnerable to instability and events in these places,
ranging from conflict and political unrest to the effects
of extreme weather. This can make it more difficult to
develop greater resilience.

However, our survey suggests that businesses are aware
of the vulnerabilities and taking action to address them.
Almost two-thirds (60%) say the investments they’ve
already made to strengthen their supply chain have
somewhat improved their robustness, while a further
29% said robustness had greatly improved as a result.

Companies are focused on deepening partnerships,
increasing knowledge and achieving end-to-end visibility
of all the tiers in the chain. When asked what would have
the greatest impact on managing their risks, 62% said
improving relationships with suppliers and customers
and 58% said developing a detailed understanding of
supplier networks.

Firms face a lack of data and insurance solutions

But these companies face obstacles in getting hold

of all the data they need to achieve full visibility. The

vast majority (85%) said that they lacked the data and
knowledge to understand their risks. More than three-
quarters (76%) agreed or strongly agreed that supplier
concerns about protecting intellectual property and
trade secrets make it difficult to achieve full transparency
through the supply chain.

Almost four-fifths (79%) said that a lack of insurance
solutions was among the greatest challenges to
addressing their supply chain risks. This may reflect the
lack of cover for many supply chain losses experienced
during the pandemic, which were often unrelated to
physical loss or damage and so not covered even where
clients had contingent business interruption cover.

Figure 8: Impact of previous investment to improve
robustness in supply chain

B Greatly improved the
robustness of our
supply chain

[ Somewhat improved
the robustness of our
supply chain

[ No change to
robustness of our
supply chain

[ We have not invested
in the robustness of
our supply chain

Q: How would you describe the impact of any previous
investment you have made in improving the robustness of your
supply chain?
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Only a quarter (26%) feel they have sufficient
insurance to cover the impact of extreme weather
on their supply chain. This is concerning given the
potential exposure to weather events, especially in
longer global supply chains.

Mapping and visualizing the supply chain

Using tools that map the supply chain can help
businesses start to understand where they have gaps
in information and data and begin to fill them. A total
of 51% said that using supply chain mapping software
was among the measures that would have an impact in
managing risks, while 41% said improving data quality
and sharing.

Diagnostic tools such as WTW’s Supply Chain Risk
Diagnostic, enable companies to map the location of

all the links and assets in the chain and assess how they
connect and interact with each other. This transparency
can give organizations a panoramic overview of
dependencies and risk factors to enable better

decision making.
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Figure 9: Measures with greatest impact on managing
supply chain risks

0%  10% 20% 30% 40% 50% 60% 70%

Improving relationships with suppliers and customers
62%
Developing detailed understanding of our supplier networks
58%

Using supply chain mapping software

51%
Improving data quality and data sharing
A41%
Developing detailed understanding of our supply chain
35%
Bringing previously outsourced activities in-house
33%

Increased offshoring
29%

Outsourcing previously in-house activities

29%
Diversifying our supplier base
22%
Increased onshoring

20%
Consolidating our supplier base

20%
Q: Which of the following measures do, or would have, the
greatest impact on managing your supply chain risks?

Rank top 4

Figure 10: Greatest challenge to addressing risks over next
3-5 years
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Q: Which of the following will pose the greatest challenge to
addressing your risks over the next 3 to 5 years?

Rank top 3



Expert view: knowing your suppliers is key

to managing exposures

“Sourcing critical raw materials and
minerals for the renewables industry can
be fraught with political, environmental
and ethical issues. As an example, Ukraine
was being considered until recently as a potential
large-scale alternative source of lithium. Then Russia
invaded and those plans had to be put on hold.

Businesses also face increasing reputational risks of
sourcing from countries that don’t always uphold
the highest labor and human rights standards.
Developing trusted partnerships with lead suppliers
and industry analysts can help to reduce some of
the risks around responsible sourcing and ESG by
enhancing the research and development process.

When it comes to key renewables infrastructure,
insurers are increasingly demanding more
information about who is supplying, building,
replacing or repairing it before they will provide
cover. Even where suppliers are well-established,
we’re seeing pushback around where they are
manufacturing equipment and the skills and
experience of their workforce.

Transporting large items such as wind turbines from
manufacture to the installation site can also be a high
risk venture, given the size of the equipment and the
remoteness of the locations. Marine cargo insurance
will cover physical loss and damage in transit but not
delays and bottlenecks. Some companies may buy
contingent business interruption cover to transfer
their non-damage commercial risks, but this is
expensive and limited in scope.

One of the best ways to mitigate supply chain risks
generally is to work with manufacturers, contractors
and suppliers that have strong reputations in the
market. They are not only more likely to deliver what
they promise, but also have the resources needed to
speed things up if there is a delay in one location, or
reroute deliveries to avoid a logjam.”

Robert Gardner
Renewable Energy and Power Leader GB
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Five steps to build your supply

chain resilience

® 1. Make resilience a boardroom
e o priority: embed it in strategic
planning and execution, with
structured governance to ensure that
decisions are made and acted on at
the correct level and the right time.

This can be associated with existing
business risk assessments.

relationships: working more

closely with suppliers, especially

at tier 1, can help you gain a better
understanding of the wider supply
chain and increase resilience. Being
a partner rather than just a client can
help overcome barriers to disclosing
proprietary data.

1 2. Develop closer working

-

B

3. Reduce reliance on single suppliers
where possible: relying on a single
source for critical components and
raw materials creates vulnerability,
as well as using multiple suppliers in
the same geographic area. Wherever
possible, expand your network of
suppliers and locations.

4. Aim for end-to-end visibility and
transparency: supply chain mapping
software tools allow businesses to
obtain a more complete picture of
all the relationships and flows in the
supply chain, with live event-tracking
to support proactive risk assessment
and decision making.

5. Stress test your response: use
o scenario planning and simulation
A4

2

modelling, such as digital twinning,
to quantify the impacts and mitigate
the effects of risks. Also consider
red teaming to obtain an outside
challenger view on policies

and processes.
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Conclusion: keeping the energy

transition on track

Progress towards the energy transition
has faltered as project costs spiral and
the world seeks additional short-term
sources of oil and gas for energy security
following the global energy crisis.

The road to a fully renewable future is also strewn with

a range of supply chain challenges, from shortages of
raw materials and critical minerals shortages to capacity
constraints and a lack of alternative sources

and suppliers.

Our survey shows that businesses are working to
overcome these problems and considering a range
of strategies to increase resilience. However, they’re

hampered by an inability to obtain enough accurate data
on the supply chain to manage their risks.

Working more closely with suppliers as partners can help
companies understand their supply chains better and
address these risks. Diagnostic mapping and monitoring
tools and analytics can help to visualize, quantify and
assess risks across the chain and in specific locations.

WTW has an experienced team of experts with the tools
and competencies to help clients understand their
supply chain vulnerabilities and align their production
with financial risk. We can also help you manage

and transfer risks for both property-related and pure
economic losses, helping you build greater resilience
against future shocks.
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Survey sample and
methodology

Our survey was carried out by our partner Coleman
Parkes research in November and December 2022,
using a mixture of phone interviews and web-based
survey forms. We received 100 responses from senior
decision makers in the renewable energy sector,
based in Europe, North America, Asia-Pacific and
Latin America.

Study detail

Methodology
Phone to web

Sample size
100 Total:
« North America (53)

+ Europe (20)
« APAC (19)
« LATAM (8)

Audience profile

Senior decision makers of supply chain risk
management in renewable companies with over
$250 annual revenues

Fieldwork dates
November - December 2022
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Audience profile
Geography

0% 20% 40% 60%

Bl North America
B Europe
B Apac
O LATAM

Decision-making

0% 20% 40% 60% 80% 100%

| am the key decision maker in terms of risk management
and/or supply chain management

| am part of a team who are involved in decision making
regarding risk management and/or supply chain management

Role

B Supply chain management,
including logistics function

[ Risk Management

B c-suite
40%
Company revenue
0% 20% 40% 60% 80% 100%

Over US $250m

100%



For more information, please contact:

Asia

Nicki Tilney

Asia, Head of Construction, Power & Renewables
+65 6958 2785

nicki.tiiney@wtwco.com

Australasia

Matthew Frost

Australasia, Regional Industry Leader
+61 3 8681 9764
tracy.grant@wtwco.com

Europe

Hugo Wegbrans

Global Head of Broking

+31 6 19274682
hugo.wegbrans@wtwco.com

Great Britain

David Bagnall

Sales & Strategy Director
+44 (0) 20 3124 7436
david.bagnall@wtwco.com

Steven Munday

Global Renewable Energy Leader
+44 20 3124 7171
steven.munday@wtwco.com

North America

William Helander

North America, Regional Industry Leader
+1 713 775 3229
william.helander@wtwco.com

South America

Sol Batalle

Latin America, Regional Industry Leader
+54 11 4945 3604
sol.batalle@wtwco.com
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Disclaimer

WTW offers insurance-related services through its appropriately
licensed and authorised companies in each country in which WTW
operates. For further authorisation and regulatory details about
our WTW legal entities, operating in your country, please refer to
our WTW website - https://www.wtwco.com/en-GB/Notices/global-
regulatory-disclosures

It is a regulatory requirement for us to consider our local licensing
requirements. The information given in this publication is believed
to be accurate as at 1 March 2023. This information may have
subsequently changed or have been superseded and should not
be relied upon to be accurate or suitable after this date.

This publication offers a general overview of its subject matter. It
does not necessarily address every aspect of its subject or every
product available in the market and we disclaimer all liability to

the fullest extent permitted by law. It is not intended to be, and
should not be, used to replace specific advice relating to individual
situations and we do not offer, and this should not be seen as, legal,
accounting or tax advice. If you intend to take any action or make
any decision on the basis of the content of this publication you
should first seek specific advice from an appropriate professional.
Some of the information in this publication may be compiled from
third party sources we consider to be reliable, however we do not
guarantee and are not responsible for the accuracy of such. The
views expressed are not necessarily those of WTW. Copyright WTW
2023. All rights reserved.

About WTW

At WTW (NASDAQ: WTW), we provide data-driven, insight-led
solutions in the areas of people, risk and capital. Leveraging the
global view and local expertise of our colleagues serving 140
countries and markets, we help you sharpen your strategy, enhance
organisational resilience, motivate your workforce and maximise
performance. Working shoulder to shoulder with you, we uncover
opportunities for sustainable success — and provide perspective
that moves you. Learn more at wtwco.com.
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