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Foreword

The Energy Transition Index (ETI) has benchmarked
the progress of countries’ energy transition for

a decade on the three dimensions of the energy
triangle — economic development and growth,
energy security and access, and environmental
sustainability — and on the enabling environment
for transition. In view of the current volatile
macroeconomic and geopolitical environment,
however, a trend analysis from historical energy
data can currently provide only limited insights.
Hence, instead of the annual country energy
transition benchmarking report, this special 2022
edition builds on the ETI trends observed in recent
years to provide a perspective on the current
challenges affecting the transition, and highlights
priorities to supercharge it.

The urgency for transformative measures to
mitigate climate change has intensified. The latest
assessments by the Intergovernmental Panel on
Climate Change (IPCC) emphasize the need for
global greenhouse gas (GHG) emissions to peak by
2025 and for emissions to decline rapidly thereafter.
However, a series of systemic shocks over the

past three years and their implications on the
energy system highlight the challenges in pursuing
long-term targets while responding to short-term
emergencies. The ETI framework underscores

the need to help advance energy affordability,
security and access, and sustainability. The current
environment poses simultaneous constraints on
these three fronts.

Many countries have demonstrated resilience

to the pandemic and exceptional economic
recovery. However, the faster-than-expected
rebound coupled with low investments in parts of
the energy system have put stress on the energy
supply, leading to very high energy prices and
severely impacting households and businesses.
Supply-demand imbalances can recur through
the transition as energy systems reconfigure, yet
the transition cannot progress at pace if it leads to
expensive energy or exacerbates inequalities.

The war in Ukraine has led many countries to
rethink their energy security paradigm and what

it means for their energy transition. A review of

the best performing countries in terms of energy
security in the past ETI editions reveals the benefits

of dual diversification: energy mix diversification

and fuel import diversification. The war has forced
several countries to consider the trade-offs between
energy security and sustainability to secure energy
supply in the short term. However, in the long term,
we expect the energy transition will offer win-win
opportunities, aligning security and sustainability
imperatives through investments in renewables and
other clean energy sources, as well as demand-side
measures like energy efficiency.

We believe this is the time for governments,
companies and consumers to intensify efforts

to reduce their dependence on fossil fuels.
Governments can invest in domestic decarbonized
energy systems that will secure affordable and
reliable energy, and companies have opportunities
to adopt low-carbon technologies and energy-
efficient processes. The decrease in GHG emissions
observed during the pandemic due to the reduction
in energy demand demonstrates the opportunities
offered by demand management. Considering

the critical role of energy-intensive industries in
achieving demand-side emission reductions, this
report includes a focus on the energy transition
within the industrial sector. As the largest
contributor of anthropogenic emissions, industries
are regarded as the last frontier of decarbonization.
We examine the multiple choke points that industrial
firms encounter on their journey to net zero, and
show how a new generation of collaboration
models, coupled with new levels of ambition at the
industry, country and global levels can help these
companies break through their bottlenecks and
accelerate the transition.

There are glimmers of hope, but also caveats. A
few countries, for example, are linking COVID-19
recovery packages with enhanced sustainability
solutions to “build back better”. But many are not.
And several large investment agendas are not yet
fully approved. Also, we welcome the additional
commitments made at COP26 at the end of

2021. However, action has fallen short in several
key areas that will need to be addressed in the
future. Overall, we remain cautiously optimistic. But
success will depend on countries carefully striking
the balance between energy affordability, availability
and sustainability, and further strengthening their
commitment to climate action.
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Executive summary

Navigating the energy transition through a
turbulent phase requires a balanced approach.

1. The effects of macroeconomic turbulence
and recent geopolitical developments
on the energy system highlight the
complexities and trade-offs inherent in the
energy transition, calling for a balanced
approach that delivers on the imperatives
of sustainability, energy affordability, and
energy security and access - in essence
driving a resilient energy transition. The
pandemic, the steep economic rebound
and the war in Ukraine have successively
disrupted energy markets, causing significant
consequences for people, companies and
economies around the world. The conjunction
of diverse adverse events has created a
perfect storm, creating headwinds on all three
imperatives of the energy triangle: economic
development and growth, energy security
and access, and environmental sustainability.
This situation demonstrates that the energy
transition is not immune to the impacts of major
environmental, economic and geopolitical
events, and that the trade-offs between energy
affordability, security and sustainability exist
and need to be carefully considered. Such an
approach is required to establish a resilient
energy transition capable of achieving long-term
climate ambitions, regardless of the challenges
that might impact the journey.

2. Progress on the economic development and
growth dimension of the energy transition
has been slow over the past decade.
Ensuring affordable access to energy for
households and businesses is essential
for economic growth and a just transition.
As the energy system reconfigures to a low-
carbon future, temporary supply-demand
imbalances can be a recurring phenomenon,
with consequences for households and
businesses, not only in terms of energy prices
but also of the cost of living (e.g. food, housing,
transportation) and commodities. The effects of
energy price volatilities tend to be more severe
for vulnerable consumers and small businesses.
Measures to address these concerns will rest
on a robust framework of data transparency to
determine the magnitude and prevalence of the
challenge at the national and local levels, define
mechanisms to effectively target vulnerable
consumers for financial transfers, and design
support measures in a manner that does not
reduce incentives for efficient consumption.

3. The diversification of the energy mix with
a range of low-carbon energy sources can
help strengthen energy security. Countries
can engage in dual diversification:
diversifying their fuel import partners
in the short term and their energy mix
in the long term. A look at over 10 years
of energy security analyses through the
Energy Transition Index shows that the dual
diversification of fuel import partners and of
the domestic energy mix generates important
benefits. Renewable sources are mature and
available for accelerated deployment, allowing
countries to build more diversified, reliable
and sustainable energy systems. Other low-
emission solutions, such as clean hydrogen
and nuclear energy in those countries that
accept such programmes, may appear as
pathways to increase energy independence.
Low-carbon energy systems can raise
new energy security concerns, for example
from disruptions in the supply of transition
materials or less flexibility in the power
system, which must be mitigated in advance.

4. Current energy market volatility and
security constraints provide an opportunity
to supercharge the transition by increasing
clean energy investments at record pace
and transforming consumers’ energy
consumption habits. Renewable energy
capacity installations set a record in 2021
with 290 gigawatts (GW)' of new wind and
solar capacity added worldwide, yet this
remains well below the 960 GW needed
annually by 2030 to meet the 2050 net-zero
target,? and the International Energy Agency
(IEA) warns clean energy investments would
have to triple by 2030.° Today, as the risks of
high fossil fuel prices and uncertainties about
the global energy supply outlook increase,
countries can seize the opportunity to
strengthen their commitments to clean
energy investments.

Additionally, the demand-side changes will be
as critical as the supply-side transformation to
achieve the energy transition objectives in the
required time frame. The IEA indicates that
“energy efficiency improvement will drive more
than 40% of the reduction of energy-related
GHG emissions over the next 20 years”.*

Fostering Effective Energy Transition 2022 Edition
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5. Addressing emissions from energy-intensive

industries is essential to improve energy
efficiency. Industrial activity generates more
than 30% of anthropogenic emissions,®

yet many industries face considerable
challenges to decarbonize. Going forward,
“clean demand” signals could be a

turning point to accelerate “clean supply”.
With global demand for industrial products
projected to grow significantly by 2050, the
decarbonization of industries is fundamental to
the global energy transition. Just five industries
(cement and concrete, iron and steel, oil and
gas, chemicals, and coal mining) together are
responsible for 80% of industrial emissions.®
However, industrial firms face complex
challenges that act as choke points.

Today, technology, financing and policies are at
the forefront of companies’ and governments’
net-zero strategies to decarbonize the supply
side. But demand-side initiatives, such as the
First Movers Coalition,” designed to create a
strong “clean demand” pull (e.g. visibility on
offtake volumes, acceptance of green premiums,
etc.) are still isolated. They must be rapidly
replicated to incentivize investments in low-
emission technologies and production assets.

. The “next generation” of ambitious
multistakeholder collaborations between
suppliers and customers, between industry
and cross-industry peers, and between the
wider industrial ecosystem of stakeholders
can overcome decarbonization choke points
and accelerate the industrial transformation
towards net zero. The remedies to industry
choke points are seldom found within a

single firm or even industry. New forms of
collaboration at the sector, country and global
levels are needed. Such multistakeholder
partnerships reflect a heightened level of
ambition, a clear focus on emission reduction
and fresh areas of joint action. Three
archetypal partnerships have emerged:

— Collaboration between customers and
suppliers (e.g. low-emission product offtake
agreements, circular supply networks, value
chain decarbonization projects, etc.)

— Collaboration between industry and cross-
industry peers (e.g. CO, infrastructure, low-
carbon manufacturing plants, knowledge
sharing for decarbonization, etc.)

— Collaboration between the wider ecosystem
of stakeholders, such as governments,
policy-makers, financiers, researchers

and non-governmental organizations (e.g.
emission measurement standards, integrated
research for low-carbon technologies,
public-private partnerships, etc.).

Moving the industrial energy transition forward at
the required pace will entail replicating, scaling
and improving these models of collaboration.

7. The window of opportunity to prevent the
worst consequences of climate change
is closing fast. It is essential to make the
energy transition robust by building the
necessary enablers that will keep the
transition going if the economic and energy
security context deteriorates. With the
world in the most severe energy crisis since
the 1970s, it is critically important to speed up
action to put mankind on the path to net-zero
emissions while addressing energy security
needs. Four key actions can help give impetus
and steady long-term momentum to the energy
transition and make it more likely to withstand
economic disruptions:

— Anchoring climate commitments in
legally binding frameworks that can
endure political cycles and enforce the
long-term implementation of national
transition objectives

— Taking and holding long-term decisions
with regard to the decarbonization of
the national energy system structure
(energy mix, power generation mix, energy
efficiency, fossil fuel dependency)

— Building an attractive investment landscape
for private capital, both foreign and
domestic, to finance energy transition
projects (policy and legal frameworks,
currency and institutional stability,
infrastructure quality, technology availability)

— Promoting consumer participation
(awareness of climate change and carbon
footprints, individual responsibility for action,
incentives for consumer behavioural change)
and building the local workforce required for
the transition, paying particular attention to
the livelihoods of vulnerable populations

The current energy crisis presents a good
opportunity to increase the speed of the transition
and strengthen its resilience to future challenges.
Only by everyone working together will it be possible
to advance the collective transition journey to 2050
and achieve the relentless progress the world
requires and deserves. The time for action is now.

Fostering Effective Energy Transition 2022 Edition 5



Key
highlights

The energy transition

under pressure

The challenge is compounded by risks
to energy security, sustainability and
affordable access.

Linked to the energy triangle’s
three dimensions, high energy
prices, the risk of energy
supply shortages and climate
emergencies jeopardize the
energy transition

The extreme volatility in
energy markets raises
concerns about energy
security, energy affordability
and the energy transition

Energy systems’ resilience
to supply and environmental
shocks is essential to
maintain energy affordability
for economic growth and
ensure a just transition

Energy mix and import
diversification can bring
countries greater energy
security, affordability and
sustainability

Now is the time to strengthen
commitments to clean
energy investments and
anchor more efficient energy
consumption habits in society

(6]

The energy transition
must be made robust with
adequate enablers and
support mechanisms to
maintain the momentum
despite the challenges

Fostering Effective Energy Transition 2022 Edition



® The current
context highlights
trade-offs inherent
in the energy
transition, which
are complicated by
the energy sector’s
structure, socio-
economic role

and geopolitical
significance.

FIGURE 1

System performance imperatives

Security
and access

The COVID-19 pandemic, the war in Ukraine and
collateral turmoil in the energy markets make
clear the need for the global energy transition

to simultaneously address the imperatives of
economic development and growth, energy
security and access, and environmental
sustainability. Imbalances will continue to
impede efforts to reach the pace required to
limit warming to 1.5°C.

The global energy transition, pivotal to climate
change mitigation efforts, is well under way. Over
the past decade, the world has made progress
during nine of the 10 years, as measured by

the Energy Transition Index (ETI). However, the
narrative’s urgency continues to increase. The
2021 United Nations Climate Change Conference
(COP26) warned the world that “we have kept
1.5 degrees alive, but its pulse is weak”,® amid
endeavours to turn this decade into one of
accelerated climate action and support. The
early 2020s have seen a series of systemic
shocks that affect the energy system and merit
careful examination to support the development
of robust energy transition roadmaps. Following
the unprecedented pandemic-induced energy
demand reduction in 2020, the consumption of
energy rebounded strongly in 2021. This rebound
resulted in substantial imbalances in energy
markets, triggering soaring energy prices as well
as significant growth in greenhouse gas (GHG)
emissions. The situation was further compounded
by Russia’s invasion of Ukraine. These events

The Energy Transition Index framework

Environmental
sustainability

Energy
triangle

Energy system
structure

Human capital
and consumer
participation

Economic development
and growth

@

constitute a perfect storm, creating headwinds on
all three imperatives of the energy triangle. High
energy prices pose risks to economic growth® and
have raised the cost of living. Progress on energy
access has stalled and countries face imminent
energy security risks.'® The consumption of fossil
fuels has also increased substantially, driving
emissions up to their highest levels in history.!" The
current context highlights some of the trade-offs
inherent in the energy transition, which are further
complicated by the energy sector’s structure, socio-
economic role and geopolitical significance.

The same ETI framework published annually for the
last 10 years is used to structure the analysis in this
special edition. The framework (Figure 1) strives to
assess the performance of energy systems across
three fundamental imperatives: the ability to support
economic development and growth, energy security
and access, and environmental sustainability.
Balanced progress for a country’s energy transition
means advancing along all three dimensions of the
energy triangle.

Given the interconnectedness of the energy
system across the modern economic and social
fabric, the drivers and impacts of the energy
transition are not restricted to the traditional
boundaries of the energy system. Rather, a broad
set of social, political, regulatory, macroeconomic
and infrastructure-driven parameters enhance a
country’s transition readiness (Figure 1), enabling
an effective energy transition.

Transition readiness: Enabling dimensions

Capital
and investment

/ \ Regulation
a and political
commitment
Enabling
dimensions

Institutions and
/ governance

Infrastructure and
innovative business
environment

Source: World Economic Forum, Fostering Effective Energy Transition: A Fact-Based Framework to Support Decision-Making, 2018
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The ETI framework has been used for the past over the last decade has not been uniform across

10 years to reflect on countries’ energy system the three imperatives (Figure 3). Environmental
performance and the readiness of their enabling sustainability improved steadily at a deliberate pace,
environment for an effective energy transition. Slow and energy security and access also improved largely
but steady progress (Figure 2) was made from consistently over time, although recent developments
2012 to 2021 on both the system performance and warrant a fundamental rethink on energy security.

The downward trend in economic development and
growth since 2018 shows that countries are facing
challenges to maintain energy affordability while
progressing on their energy transition pathways.

transition readiness dimensions.

A closer look at the energy triangle (system
performance) reveals that countries’ progress

FIGURE 2 | Global average Energy Transition Index system performance and transition readiness
scores, 2012-2021
70% —
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65.5 66.0 65.6 65.5
o506 | 844 64.3 64.1 64.4 64.6 System
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Sources: World Economic Forum, Fostering Effective Energy Transition: A Fact-Based Framework to Support Decision-Making, 2018 ; Accenture analysis
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FIGURE 3

Global average energy triangle sub-index scores, 2012-2021

Economic development and growth Energy security and access @ Environmental sustainability

57.9

58.0

75.0

59.7

7.7 59.4
_ 59.0 59.0

57.2

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Sources: World Economic Forum, Fostering Effective Energy Transition: A Fact-Based Framework to Support Decision-Making, 2018 ; Accenture analysis
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1.1

® The risks of
high energy prices
and economic
headwinds are
expected to

flank the energy
transition process,
and increased
volatility could

be a recurring
phenomenon.

Economic development and growth

Energy supply shocks are expected to
accompany the energy transition journey, with
significant pass-through effects on economic
growth and the cost of living. Effective support
mechanisms to protect vulnerable populations
and businesses are necessary. Steady energy
affordability is essential for economic growth
and social justice, and both are key to keep the
energy transition momentum going.

The past two years have significantly challenged
national economies and energy systems. In 2020,
pandemic-related restrictions resulted in a steep
drop in the demand for energy'? worldwide and
reduced CO, emissions, providing a glimpse of
the impact demand-side measures could have on
climate mitigation.

In contrast, 2021 experienced a fast rebound of
demand for products and services and was marked
by the global economy’s strong and exceptionally
rapid recovery with global GDP growth estimated at
5.9%."® As economic growth is strongly correlated
with energy consumption, the global demand for
electricity™ and oil'® promptly surpassed pre-
pandemic levels, leading to the highest prices
experienced in years. Natural gas prices also

climbed to their highest in a decade in Europe, the
United States and major Asian markets, owing to
a combination of both demand-side and supply-
side factors,'® as well as a succession of extreme
weather events.!”

The energy market supply-demand imbalances of
2021 were carried over to 2022 with energy prices
sustaining record-high levels even prior to Russia’s
invasion of Ukraine. The surge in energy prices
emerged as an additional factor, fuelling inflation
on top of several other factors, such as strong
consumer demand,'® restricted supply chains,™
rising wages,? the increasing cost of housing?'
and food,?? and low interest rates.?® In 15 of the 34
economies that the International Monetary Fund
(IMF) classifies as advanced, 12-month inflation
through December 2021 measured above 5%.%*
A similar trend was observed in emerging markets
and developing economies as 78 of 109 countries
tackled inflation of above 5%.%°

The ability of high oil and gas prices to percolate to
other sectors hinges on the relative price inelasticity
of its demand. The supply of oil has become more
elastic in recent years with the advent of shale oil
production in the United States.?® But oil demand

Fostering Effective Energy Transition 2022 Edition 9




FIGURE 4

Reduced energy
tax/VAT

Retail price
regulation

Wholesale price
regulation

Transfers to
vulnerable groups

Mandate to
state-owned firms

Windfall profits
tax/regulation

Business
support

remains rather inelastic, especially in the short run.
Geopolitical events and severe weather events can
disrupt supply.?” Because energy demand is quite
unresponsive due to its lack of elasticity, the
risks of high energy prices, inflationary pressure
and economic headwinds are expected to flank
the energy transition process, and increased
volatility is likely to be a recurring phenomenon.

Emerging and developing economies are
disproportionately affected by spiralling inflation.
Although the peak pass-through of high retail
energy prices in advanced economies is twice
that of developing economies,?® the cumulative
impact on consumer price index (CPI) levels

in developing economies is higher as prices
stay elevated for a longer period of time.
Higher energy intensity and lower substitution
effects may account for the larger impact on
inflation in developing countries.? In essence,
the impact of volatility in energy markets is
likely to be more pronounced on developing
economies, which adds to the concerns of
equity and justice of the energy transition.

With the outlook of potentially recurring periods

of supply-demand imbalance of transition fuels
such as gas, and rising trends in carbon prices,

the contribution of energy prices to CPI could be
well above historical norms in the medium term,
with potentially far-reaching consequences for
households and businesses alike.*® An increasing
number of households, including in advanced
economies such as the European Union (EU),*
United Kingdom® and United States,* are unable to
meet their basic need for heating and lighting at an
affordable cost. The energy crisis has also affected
companies producing energy-intensive materials
like ammonia, steel or aluminium, with significant
knock-on effects, such as rising costs of fertilizers,
which has compounded food security concerns
worldwide.** With the price of consumer goods and
services already rising due to constrained global
supply chains, a sustained increase in energy costs
will likely impact the cost of living and consumer
spending while adding an additional cost burden to
businesses and governments. Countries have taken
various emergency response measures (Figure 4) in
response to these concerns.

EU+ countermeasures enacted to combat high energy prices

I .
(&)
-

7

22

Number of countries

Note: EU+ includes the United Kingdom and Norway.

Source: Sgaravatti, Giovanni, Simone Tagliapietra and Georg Zachmann, “National policies to shield consumers from rising energy prices”, Bruegel Datasets,
21 April 2022 update, https://www.bruegel.org/publications/datasets/national-policies-to-shield-consumers-from-rising-energy-prices
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® Developing the
necessary support
mechanisms to
cushion energy
supply shocks until
the low-carbon
energy systems
reach the scale and
flexibility required
will be essential.

In the face of economic headwinds along with

the geopolitical uncertainty, governments have
also been taking measures to address energy
affordability challenges from the supply side.

As a last resort to counter recent sky-high gas
prices, some countries have increased coal-based
power generation. In the United States, where
coal-based generation has been in decline since
its 2007 peak,* it increased by approximately
22%% in 2021, with coal production expected

to further increase by 4%?% in 2022. Germany is
also investigating extending the life of certain of

its coal-powered plants® to maintain competitive
energy access. In addition, some countries are
reconsidering their nuclear power generation policy.

Moreover, strategic petroleum reserves (SPRs) have
been leveraged and have proven once again to be
a critical tool for emergency response measures®
to mitigate energy supply shocks. These could be
crude reserves, petroleum product reserves or gas
caverns. In the face of severe supply disruptions,
this countermeasure can help economies mitigate
some of the immediate economic impacts of a
sudden supply shock. In early March 2022, a
coordinated effort was orchestrated by International
Energy Agency (IEA) member countries*® to address
significant supply disruptions. At the time of writing,
the United States announced the largest release of
oil reserves in history, comprising 1 million additional
barrels per day for six months.*" SPRs can lower oil
prices in a high-price environment, thereby having
a stabilizing effect on the economy during an oil
supply disruption scenario.*? Their major impact

is by way of price relief or even alleviating the
physical shortage of supply to at-risk and strategic
consumers.*® The system, however, focuses on
handling short-term disturbances and has limited
impact on medium- to long-term markets.

No universal definition of energy poverty

or basic energy needs exists, because of
sensitivities related to regional and income-driven
differences.** Addressing these concerns will

rest on a robust framework of data transparency
to determine the magnitude and prevalence of
the challenge at the national and local levels,
mechanisms to effectively target vulnerable
consumers for financial transfers, and the design
of support measures in a manner that does not
reduce incentives for efficient consumption.*
However, the systemic nature of the challenge
calls for long-term measures to safeguard
vulnerable consumers and businesses from
volatilities resulting from the transition.

Building resilience in transitioning energy systems
to mitigate the adverse effects of volatility on
small and medium-sized enterprises (SMEs),*¢
consumers and the most vulnerable households
is key to help advance energy affordability and a
just and socially accepted transition. In this sense,
the pivotal events of the past two years advocate
for an energy transition that helps ensure energy
affordability while pursuing sustainability goals.
Developing the necessary support mechanisms
to cushion energy supply shocks until the low-
carbon energy systems reach the scale and
flexibility required to consign the risks of a major
fossil energy crisis to history will be essential.

Building resilience will likely come at a price

to countries, companies and consumers,

owing to potential inefficiencies, redundancy,
extra capacity or green taxation. However, by
minimizing the risks of dropouts and delays

for economic reasons, it will be the only viable
pathway to achieve close to a net-zero*” society
by mid-century.

Fostering Effective Energy Transition 2022 Editon 11



1.2

® The prospect of
robust progress
hinges on the
ability to manage
short-term shocks.

Energy security and access

High energy prices and new risks of energy
shortages, resulting from the fast COVID-19
economic recovery and the war in Ukraine,

have forced a reprioritization of energy security.
Countries can strengthen energy security by
diversifying their fuel import partners in the
short term and diversifying their energy mix with
low-carbon alternatives and improving energy
efficiency in the long term.

According to the latest evidence from the
Intergovernmental Panel on Climate Change (IPCC),
global emissions need to peak by 2025 to keep the
target of 1.5°C alive. The reconfiguration of the entire
energy system, including the underpinning fuels,
technologies, markets and geopolitics, may not
proceed smoothly.*® The prospect of robust progress
hinges on the ability to manage short-term shocks,
especially those that pose risks to the reliability

and affordability of energy. The IEA defines energy
security as the “uninterrupted availability of energy
sources at an affordable price”.*® As measures to
combat climate change accelerate, adequate and
affordable access to energy will be critical to the
continued prioritization of environmental policies. In
the long run, energy security means securing the
energy supply needed for a country’s economic
development and growth. In a world aiming to reach
net-zero emissions by mid-century, long-term energy
security is closely tied, if not constrained, by national
sustainability ambitions.

Energy market volatilities and geopolitical events
over the past two years have elevated energy
security risks. Following a period of low investment
in legacy assets,* a faster-than-expected economic
rebound from the COVID-19 pandemic®' strained
the energy supply chain,®? leading to concerns about
the availability of gas for winter heating,® industrial
activity slowdown®* and pressure on the fiscal
budgets for energy subsidies.*® Indeed, the record-
high energy prices took countries by surprise and
spotlighted their severe reliance on imported fossil
fuels as well as the strong interdependence of their
domestic electricity prices with global gas markets.*®

High prices created heavy financial pressure not only
on households but also on businesses of all sizes,
leading to social protests and industrial production
cuts in several countries.®” Additionally, in 2021,
intensifying extreme weather events pushed power
grids to the breaking point,% which led to severe
blackouts affecting 4% of the world’s population.®®
And, currently, energy security concerns arising from
the war in Ukraine are forcing a fundamental rethink
of energy and foreign policy, even in countries not
reliant on imported fossil fuels from Russia.

Bilateral energy trade among countries, globally
integrated energy markets, and technology
standards for mid-stream and downstream
infrastructure are among the core building blocks
of the current geopolitical landscape. Resource
endowments aside, the spatial distribution

of reserves vis-a-vis demand centres and
infrastructure considerations including pipelines,
refinery configurations, etc., necessitate even
resource-rich countries to rely on imports, a

case in point being Canada.®® Hence, complete
energy independence may not be feasible for
countries in the near term. While a decarbonized
future energy system can provide energy security
dividends due to the localized resource abundance
of low-carbon energy sources, ensuring energy
security and affordability through the transition will
require fossil fuels. Many countries either do not
benefit from natural energy resource endowments
required to meet their energy needs or are unable
to exploit them for their own use due to political,
technological or financial reasons. The essence of
the energy security challenge in these countries is
typically dual: countries’ insufficient diversification
of their energy mix or insufficient diversification of
energy import partners, or both. As an example,
Europe relies on natural gas for 19%°' of its power
generation and 38-41%% of its residential heating,
and 45% of the EU’s consumed natural gas is
imported from Russia.®® A majority of countries
continue to rely on a handful of trade partners to
meet their energy requirements (Figure 5).
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FIGURE 5

Emerging and developing Asia

Country fuel import diversification

Advanced economies

Commonwealth of Independent States

Latin America and the Caribbean

Sub-Saharan Africa

Emerging and developing Europe

Middle East and Northern Africa

. Countries with more than 70% of fuel imported from top 3 trade partners

Note: See the appendix for the peer group classification.

Source: UNCTAD, World Economic Forum and Accenture analysis

® An energy mix,
dominated by
low-carbon energy
systems, is more
likely to have a
national or regional
footprint, implying
a convergence of
energy security and
sustainability.

Eleven of 34 advanced economies are reliant on
only three trade partners for over 70% of their
economy’s fuel imports. Similarly, 10 in emerging
Asia, 8 in emerging Europe, 27 in Latin America and
the Caribbean and 26 in Sub-Saharan Africa are
heavily reliant on just three countries for a majority
of their fuel imports. These are all at-risk countries
whose energy supply chains could potentially
experience disruption in the face of adverse climatic
events, supply shortages or geopolitical crises.

The lack of diversity in imports results in the
countries’ energy system having less cushion
to deal with disruptions in supply from a given
partner, which eventually could precipitate into
a national security concern.

As nations continue to evolve their energy

security priorities in light of the rising uncertainty,
governments’ role in ensuring energy security is not
straightforward, as countries with different energy
system structures may follow different pathways.
What differentiates today’s energy crisis from past
crises, though, is the fact that scalable alternative
technologies and renewable energy sources are
available today, which enables policy-makers to

. Total no. of countries in peer group

facilitate a more integrated, efficient and flexible
energy system. Whenever possible, countries

can consider strengthening energy security by
diversifying their fuel import partners in the short
term as well as diversifying their energy mix with
the development of domestic renewable and other
low-carbon energy in the long term, driving down
both the need for energy imports and strategic
geopolitical dependencies.® There are reasons

to believe that diversification will remain critical in
increasingly decarbonized energy systems, where
high-carbon energy systems powered by fossil
fuels, at least in the coming decades, will continue
to cohabit with low-carbon energy sources.

A future energy mix, dominated by low-carbon
energy systems, such as solar, wind, hydrogen

and biomass, is more likely to have a national or
regional footprint, implying that a convergence of
energy security and sustainability could be possible.
Countries shifting towards more decarbonized
domestic energy sources are likely to be more
self-reliant and less dependent on the global trade
of energy, especially if coupled with efficiency
measures that reduce the overall energy needs.
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Oil

The impending surge of economies’ electrification
from the rise of renewables is expected to bring in

a different set of security-related challenges. Crucial
among them would be ensuring the reliability and
efficiency of national and cross-border electricity
grids. In particular, as the share of wind and solar
increases in countries’ energy mix, electricity grids
will require systemic upgrades to accommodate
these variable renewable energy sources. But going
forward, countries will also need to think strategically
about the technology mix and geographical
spread,® aside from upgrading and redesigning their
grid infrastructure. As a result, grid modernization is
also emerging as a key priority for policy-makers and
is one of the focus areas of new policy packages,
such as in the United States® and EU, for both
energy security and energy transition imperatives.

The transition to a decarbonized future energy
system lowers the security risks from geopolitics
of fossil fuels but can also create new potential
concerns. Declining fossil fuel demand may
further concentrate the remaining supply as higher
cost producers exit the market. Additionally, the
transition to clean energy depends heavily on
access to minerals, such as lithium, cobalt, nickel,
copper, etc., to manufacture solar panels, wind
turbines and batteries. While the demand of these
minerals is expected to grow six-fold for a transition
to net zero by 2050 according to the IEA,® the
production of transition minerals, such as cobalt,
lithium and graphite, is more concentrated than
that of fossil fuels oil and gas (Figure 6). While a

complete phase-out of fossil fuels would reduce
countries’ energy mix diversification, an increased
reliance on renewable power, battery storage and
other low-carbon sources could also pose new
energy security risks.®®

Furthermore, as an increasing number of countries,
including the United Kingdom,”® the United States,”
Japan,” India” and China,™ reconsider the role

of nuclear energy due to its low emissions and
baseload operational profile, security risks from
design specifications™ and nuclear fuel supply
chains can arise.”®

As the transition remakes the energy system, energy
security concerns also require upfront risk mitigation
measures. Investment in contingency measures,
such as strategic reserves for petroleum and
storage infrastructure for natural gas, can reduce
the impact of disruptions in the supply of these fuels
through the transition period. Similarly, considering
the criticality of transition minerals’ supply to
support the manufacturing of the renewable

energy components necessary for the energy
transition, investing sufficiently in responsible mining,
diversifying sources of supply and strategically
stockpiling minerals in some cases can ensure a
resilient minerals supply chain.”” Furthermore,
considering the energy security premium,
maintaining some legacy assets through market
mechanisms that support reserve capacity
might be required to address supply demand
imbalances during the transition.

Market share of top five energy commodity producing countries

Natural gas Cobalt

Lithium Graphite

‘ Top 5 producers . Others

Source: bp, Statistical Review of World Energy 2021, 70th edition, 2021, https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-

world-energy.htm
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® Maintaining
some legacy assets
through market
mechanisms that
support reserve
capacity might be
required to address
supply demand
imbalances during
the transition.

While governments across the globe continue to
focus on the critical aspects of their countries’
energy security, it is vital that they sustain ongoing
efforts to provide energy access to those in
need. Even before the pandemic arrived, the
world was lagging in providing universal access
to electricity and clean cooking fuel.”® As of
2019, 759 million people do not have access

to electricity and over 2.6 billion people do not
have access to clean cooking fuels.”® The rate
of progress reveals that the world is not on

track to achieve the targets for universal access,
and the impact is more acute for the most
vulnerable countries that were already lagging.

Emerging and developing economies are likely to
suffer longer and more severely from the economic
impacts of the Covid-19 pandemic, exacerbating
hunger, poverty and inequality worldwide.& Early
evidence indicates that the pandemic might also
have dismantled some of the steady progress
towards universal energy access. In 2021, the

number of people without access to electricity
increased by 2% to 768 million.®" The lack of
access to energy is a constraint in delivering
timely and adequate healthcare and vaccination
programmes. Only 28% of healthcare facilities

in Sub-Saharan Africa have access to reliable
electricity,®2 making basic health services in some
rural communities inaccessible.

Delivering universal energy access by 2030 remains
a key UN Sustainable Development Goal (SDG)
with the potential to better the lives of millions.
However, the COVID-19 pandemic has significantly
damaged ongoing efforts as companies working
on providing off-grid solutions continue to suffer
from supply chain disruptions.®® Achieving the

UN'’s seventh SDG also requires large investments,
to the tune of $20 billion®* annually to 2030 in
Africa alone, yet fiscal implications of economic
recovery programmes tend to indicate that valuable
resources are instead being diverted from energy
access programmes in the current context.
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FIGURE 7
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Environmental sustainability

Energy affordability and security challenges
reinforce the need to supercharge the transition
by accelerating investments in the “new”
(decarbonized) energy system and embedding
more efficient energy consumption habits in
post-pandemic societies. The strengthening

of governments’ and companies’ efforts to
reduce their reliance on fossil fuels is key, but
individuals’ “civic duty” towards energy use
must also intensify.

The momentum on environmental sustainability

has been strong throughout the past decade.
Enabled by policies, investments and innovations,
renewable energy technologies, such as solar
photovoltaics and wind power, are cost competitive
with fossil-fuel-based power generation alternatives
in countries around the world.®® Although low at
absolute levels, the market share of electric vehicles
has steadily increased, doubling in 2021.8 Costs
of energy storage solutions, such as lithium-ion
batteries, critical for providing flexibility services to
a decarbonized grid, are rapidly approaching cost
competitiveness.®” Despite COVID-19 pandemic

restrictions, periods of lockdowns, supply chain
bottlenecks and the increasing turmoil on energy
markets, the past two years accelerated the

global momentum in the transition towards more
sustainable energy systems, with record capacity
expansion of solar photovoltaics and wind power.
Wind and solar energy combined now generate
10% of global electricity for the first time ever
(Figure 7).%8 In addition, low-carbon power sources
including solar, wind, hydro, nuclear and bioenergy
combined generated 38% of the world’s electricity
in 2021, overtaking coal, with Europe leading the
way and China and Japan making over a tenth

of their electricity from wind and solar for the first
time.® An analysis of historical trends from the ETI
supports this trend, with the global average score
on the environmental sustainability dimension

of the index increasing in seven of the past 10
years (Figure 3), with more than 70% of countries
showing growth on this dimension. Energy security
challenges arising from fossil fuel dependency
have intensified due to the ongoing war in Ukraine,
strengthening political and popular resolve to
accelerate the pace of the clean energy transition.

Share of global electricity generation by source, 2000-2021

e _o0—o

0% - ——

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

. Total clean sources'

Coal .Gas . Hydro . Nuclear . Wind

Solar . Bioenergy

Notes: "Total clean sources include solar, wind, hydro, nuclear and bioenergy; The combined solar (3.72%) and wind (6.59%) shares of global electricity generation

amount to 10.31%.

Source: Ember, “Global Electricity Review 2022”, 30 March 2022, https://ember-climate.org/insights/research/global-electricity-review-2022/#global-trends-1-

wind-and-solar-surpass-10
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® Pledges must
be turned into
concrete policies
and actions that
make a difference
on the ground in
the few remaining

Nevertheless, the ground to cover remains
considerable. The latest IPCC assessment indicates
that average annual GHG emissions between
2010 and 2019 were higher than in any previous
decade.®® Emission reductions in carbon dioxide
from fossil fuels and industrial processes were
insufficient to offset the increase from rising global
activity in industry, energy supply, transport,
agriculture and buildings.®" While the drop in
energy demand in 2020 from COVID-19 pandemic
restrictions led to reduced global CO, emissions
by almost 6%,% emissions sharply rebounded in
2021 above pre-pandemic levels to their highest
level in history on account of the rapid restoration
and rebound of economic and industrial activity
levels, and energy market volatilities. To contain
the average temperature increase to below 1.5°C,
the global GHG emissions must peak before 2025
and be reduced by 43% by 2030.% At the same
time, methane, the second fastest growing GHG
emissions behind CO,,* would also need to be
reduced by about a third by 2030. According to
IEA's Net Zero by 2050 report, annual capacity
additions of solar and wind need to be higher than
1,000 GW, four times the record installation levels
achieved in recent years.®® Additionally, annual
sales of electric vehicles would need to scale up
eighteen-fold by 2030. Achieving a transformation
of this magnitude and complexity necessitates
long-term and ambitious policies, enabling
infrastructure and investments, as well as
supporting consumption behaviour changes.

At COP26, governments and businesses
demonstrated strong commitment to address the
climate emergency, with 197 countries signing

the Glasgow Climate Pact, formalizing their
commitments and pledges to net-zero targets.
As of the end of 2021, countries responsible for
90% of global emissions have announced or are
considering net-zero targets.®” In addition, over 100
countries have joined the Global Methane Pledge,
which aims to cut global methane emissions by
30% by 2030.% However, current ambitions still

fall short of fulfiling the targets set in the Paris
Agreement on climate change in 2015. Despite the

momentum at COP26, analyses by the IEA and
Climate Action Tracker show that even if all climate
pledges are met, the world would still not be on
track to limit global warming to 1.5°C by the end

of this century.®®'% Additionally, pledges must

be turned into concrete policies and actions
that make a difference on the ground in the

few remaining years to 2030; the widening gap
between pledges and implementation effort is a
growing concern.

The demand for electricity grew at a record pace'"
in 2021, equivalent to adding the demand of India
to the world’s grid."® Lack of requisite natural gas
supply led to a record increase in the use of coal

in power generation, including in regions where
coal had been in structural decline, such as the
United States and the EU. Considering potential
energy security implications in the medium term,
China, India, Indonesia, Japan and Viet Nam plan
to build more than 600 coal power plants, which
accounts for 80% of new coal power investment.'®®
According to the IPCC, unabated emissions from
existing or planned fossil fuel infrastructure until the
end of their lifetime is equivalent to the emissions
allowance from all sectors in pathways to limit
global warming to 1.5°C."%* Phasing out coal
requires the accelerated capacity expansion of
not just proven alternatives like solar and wind,
but also of other low-carbon sources of energy,
such as hydro, bioenergy, hydrogen-based
geothermal technologies and infrastructure to
capture and store carbon dioxide.

Carbon capture and sequestration, while a mature
yet costly abatement technology for gas processing
and enhanced oil recovery, remains unproven in the
power sector, highlighting the need for investment

in research and development, and policy measures
to support demonstrations and deployment.
Additionally, clean energy investments would have to
triple by 2030 to meet demand in a sustainable way,
according to the IEA.'® While investments in energy
transition have approximately doubled over the

last decade, China, the United States and the EU
account for more than 80%'% of the investments.
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® Current
paradigms with
heightened energy
security risks
indicate the need
to further harness
the synergistic
potential of energy
efficiency.

Africa, which has 39%'%" of global renewable energy
potential, attracted only 2% of global investment

in renewable energy over the last decade.'®
Geographical disparities in global climate finance
aside, investments in fossil fuel assets remain higher
than low-carbon assets, also reflecting a mismatch
between pledges and actions.'®

Overall, the macroeconomic challenges that came
with the 2021 economic recovery as well as the
energy affordability and energy security concerns
for many countries exacerbated by the Russian
invasion of Ukraine reinforce the rationale to
supercharge the energy transition.

Apart from supply-side measures, energy
efficiency is regarded as the world’s “first fuel”
and is the strongest lever in the transition to net
zero, according to the IEA."° While the energy
intensity of GDP has been declining, the rate of
decline needs to double to meet the levels for
net-zero emissions by 2050. Given the energy
footprints across economic sectors, this highlights
the importance of improving energy productivity
of such end-consuming sectors as industry and
transport, as well as economic diversification to
decouple growth from energy consumption. An
analysis of G20 countries indicates an inverse
relationship between their level of national
economic output from the industrial sector
(including energy-intensive sectors such as
manufacturing, mining, construction and energy
producing activities) and their scores on the ETI.
Fostering an innovative business environment
and human capital development can support
the growth of higher value added sectors,
enabling necessary economic diversification.

In addition to supporting sustainability ambitions,
integrated demand-side measures to improve
energy efficiency can also offer security dividends.
For example, Japan, a major energy importer, was
able to reduce its import burden of oil and gas

by 20% in 2016, as a result of energy efficiency
improvements since 2000.""" Current paradigms
with heightened energy security risks indicate the
need to further harness the synergistic potential

of energy efficiency. Effective demand-side
management can offset supply-side additions

as well as the need for carbon capture and
storage solutions for emissions management. A
combination of the right policies, infrastructure and
efficient end-use technologies for demand-side
mitigation can lead to a 40-70%""? reduction in
GHG emissions by 2050 across the three primary
end-use segments: transport, buildings and
industry. The expansion of transport electrification
infrastructure with incentives to purchase electric
vehicles, utilizing remote work arrangements

to restrict business air travel, and providing
affordable and reliable public transportation where
possible can significantly reduce emissions from
transportation. Optimizing residential energy
consumption through the electrification of heating
and cooking, and adopting simple lifestyle
changes such as shorter showers or adjusting the
setpoint for heating and cooling on thermostats,
coupled with sustainable urban design can reduce
residential emissions by more than 50%.'"® Active
consumer engagement and participation are
pivotal for effective demand-side management.

While behavioural and cognitive barriers have

been persistent in energy efficiency initiatives,

the experience from the COVID-19 pandemic
demonstrated that social behaviour adaptation

is possible in the short term. Lessons from the
management of the pandemic highlight the
importance of transparent information dissemination
campaigns and of the trust in institutions.
Additionally, as the pandemic restrictions
disproportionately affected low-income households,
it also highlights the distributional considerations

of lifestyle and behaviour change programmes,
emphasizing the need for equity measures to
enhance social acceptance.
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1.4

Transition readiness enablers

The window of opportunity to prevent the worst
consequences of climate change is closing
fast. It is essential to make the energy transition
robust by building the necessary enablers that
will keep the transition going if the economic
and energy security context deteriorates. This
includes making legally binding commitments,
designing long-term visions for domestic energy
systems, building an attractive investment
landscape for private capital and promoting
consumer participation as well as building the
local workforce required for the transition.

As outlined in the ETI framework, the readiness of

a country to transition its current energy system
towards one that enables the development of a
sustainable low-emission economy depends on

a multitude of factors that can be measured and
analysed along a country’s energy system structure,
regulation and political commitment, investment
climate, human capital and consumer participation,
infrastructure and business environment, and the
robustness of institutions (Figure 1). Progress on
these dimensions is critical for countries to increase
their support of the energy transition and accelerate
their efforts.

However, improving these dimensions is gradual
as the path to institutional, socio-economic and
systemic transformations depends on established
processes and systems. Given the disruptive
environmental, macroeconomic and geopolitical
events of the last two years and their implications

for the energy transition, this section outlines four
measures that countries can take to support their
transition journey.

1) Anchoring climate commitments in

legally binding frameworks that can endure
political cycles and enforce the long-term
implementation of national transition objectives

The long-term structural changes required for the
energy transition will take longer than the usual

4- to 5-year political cycles of many countries so
they must be made resilient to political changes

in the executive, legislative and judicial branches
of government. Turning climate commitments

into laws (e.g. France attempted a change in
constitutional law in 20214 can support the
transition effort in the long run. Climate-related
laws then overarch the policies to promote energy
efficiency, renewable energy and electricity
access, the participation in international climate
diplomacy, the evolution of GHG reduction targets
(both 2030 nationally determined contributions
and longer-term net-zero targets), as well as

the policy stability required for long-term energy
system transformation.

Countries, cities and businesses have vowed

to achieve net-zero emissions in the coming
decades. In 2021, a wave of pledges were
made, raising the number of countries committed
to net-zero targets, covering 88%'' of global
emissions. Particularly, prior to COP26, several




FIGURE 8

large economies submitted more ambitious 2030
emission reduction targets, notably China, the EU
and the United States. But, although these new
targets can reduce GHG emissions by 7.5% this
decade, 55% is needed by 2030 to align with

the Paris Agreement goal of keeping the global
temperature rise below 1.5°C.""6

To help political ambitions translate into on-the-
ground action, introducing net-zero commitments into
a legal institutional framework and complementing
them with binding policies could help strengthen the
urge for action of future governments regardless of
other existing priorities. To date, 13 countries have
made their net-zero targets legally binding and 33
countries have put their net-zero targets in policy

Status of countries’ net-zero targets, 2021

documents."” Figure 8 shows the status of countries’
net-zero targets in 2021. The 2050 climate goals
require more countries to transition their commitment
into legally binding frameworks to enforce long-term
on-the-ground climate action.

2) Taking and holding long-term decisions with
regard to the decarbonization of the national
energy system structure

A country’s existing energy system structure
significantly influences transition readiness as the
path depends on legacy infrastructure and resource
endowments. Technological lock-in, economies

of scale, the long lifetimes of current energy
infrastructure and end-use behaviour patterns

In policy document
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create barriers to entry for disruptive technologies.
Creating a new energy system that can gradually
complement and eventually supplant the legacy
infrastructure requires enhancing the flexibility of
electricity system, improving end-use efficiency and
increasing the share of renewable energy in power
generation, among other measures.

As an example, coal is generally the most polluting
source of power generation today. It emits nearly
twice the amount of CO, when combusted
compared to natural gas at most power plants
where it is used,® yet it still represents a

major share of many countries’ energy mix.

Long-term commitments for the future of the
national energy system structure can ensure
countries make fundamental and irreversible
changes in line with their energy transition goals.
The emergency returns to coal witnessed in recent
months should also make countries rethink how
they can build resilience and contingency plans for
their energy systems that do not rely on coal."®
Multinational partnerships can play a crucial role in
ensuring long-term visions and structural changes
are implemented. For instance, the Just Energy
Transition Partnership'?® between South Africa and
France, Germany, the United Kingdom, the United
States and the EU will provide support to transform
South Africa’s economy away from coal and
towards a low-emission climate resilient economy.

3) Building an attractive investment landscape
for private capital, both foreign and domestic,
to finance energy transition projects, especially
in emerging and developing countries

A country’s ability to attract capital depends on

a multitude of factors, including supportive policy
and legal frameworks, stability of the currency and
exchange rates, a secure and safe environment,
the quality of infrastructure and the availability of
the latest technologies. Adopting and promoting

these factors can create strong momentum for
capital to flow into the transformation of the
energy system.

While advanced economies continue to attract
capital under favourable terms, including for
higher-risk new low-emission technology industrial
projects, developing and emerging countries are
still struggling to attract both foreign and domestic
private investments essential for the financing of
large energy projects and infrastructure. Even
though the last decade saw record investment

in new renewable power capacity ($2.6 trillion
globally'"), most of these investments were made
in countries with stable and favourable investment
landscapes, such as China, the United States,
Japan and Germany (Figure 9). Additionally,

the effects of the COVID-19 pandemic were felt
differently across regions, with emerging and
developing countries facing acute challenges given
the fiscal impacts of the pandemic on their national
budgets. Owing to the continued reluctance of a
number of financial institutions to fund the transition
in emerging and developing countries, ' it is worth
stressing that climate goals cannot be reached
without a global transition; solutions must be found
to rally the financial sector. Technical and financial
support to emerging and developing economies,
leveraging a mix of public and private investment
instruments, grants, concessional finance and
market-based capital could help keep the transition
on track. International collaboration, not only

on finance flows but also on policies, regulatory
practices, best technical practices and new
business models is critical.

While governments continue to put in place the
necessary enablers to build private investors’
confidence, investing entities such as multilateral
development banks, philanthropic funds, specialized
branches of sovereign wealth funds and commercial
banks can play a role in bridging the gap and invest
in countries where higher financial risks are involved.
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Source: UNEP, Global Trends in Renewable Energy Investment 2019, 11 September 2019, https://www.unep.org/resources/report/global-trends-renewable-

energy-investment-2019

4) Promoting consumer participation and
building the local workforce required for the
transition, paying particular attention to the
livelihoods of vulnerable populations

Consumer participation involves increasing customer
awareness of the stakes of climate change, of carbon
footprints and of individual actions that can be taken
to support national climate change ambitions. The
energy transition will likely create a significant number
of new jobs and require a trained workforce with

very different skill sets than a country has historically
developed (e.g. petrotechnical professionals in oil
producing countries). Developing the consumers and
workers of the future can be a key enabler of a long-
term sustainable energy transition.

When empowered, environmentally conscious
consumers can achieve substantial emission
reductions, as shown by a recent study'?® that
researched household preferences for reducing GHG
emissions in cities in France, Germany, Norway and
Sweden. These consumers can drive distributed

grid networks, apply energy efficiency measures and
reduce their overall carbon footprint. Policies raising

the awareness of consumers’ energy consumption,
such as mandating energy labels on products

and providing peer-to-peer comparative energy
consumption reports to households, or providing
monetary incentives like variable power rates and
feed-in tariffs can be used to drive long-lasting
behavioural changes in consumers.

While moving to clean energy can create new jobs
in the clean energy industry, it can also lead to job
losses in other industries and can be detrimental to
the livelihood of dependent communities. In addition,
the transition can negatively affect low-income
households, which might struggle to keep up with
the rising costs and consumption changes brought
about by the transition. Governments can partner
with private institutions to reskill, cross-skill or upskill
the existing workforce, particularly within jobs at risk,
such as those in the fossil fuel industries. They can
also adapt the education system to stay abreast of
the technologies in the renewables and digital space.
Similarly, policies that develop or expand social
protection benefits to accompany energy transition
reforms can be used to mitigate the negative effects
on low-income households.
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Key
highlights

Unlocking the net-zero
transformation of industries

A paradigm shift in collaboration is needed
to increase progress.

Industry-heavy economies may
face additional challenges,

due to the greater complexity
of the industrial net-zero
transformation

Five industries — cement and
concrete, iron and steel, oil
and gas, chemicals, and
coal mining — represent 80%
of all industrial emissions

Industries need to overcome
difficult choke points whose
solutions are seldom found
within a single company

or even industry

A new generation of
collaboration models could
help overcome the industry
decarbonization choke points

(5]

Industry leaders now

favour collaboration and
transparency over competition,
and view decarbonization

as a win-win solution

(6]

Thanks to industry pioneers,
multiple collaboration models
have emerged that could be
replicated and expanded to help
advance the journey to net zero
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2.1

® Industries are the
backbone of the
global economy;
their transformation
is critical to a net-
zero world.

FIGURE 10
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No net zero by 2050 without industries

Industries generate more than 30% of
anthropogenic emissions'* - no net-zero
economy is possible without them. Yet,
industries face considerable challenges to
decarbonize, such as the lack of competitive
low-emission technology, the limited
development of enabling infrastructure or the
scarce availability of capital to transform. Going
forward, “clean demand” signals could be a
turning point to accelerate “clean supply”.

Industries are the backbone of the global economy,
providing the energy and materials needed to
sustain and grow modern society. Emissions

from fuel combustion and processes in industries
contribute to more than 30% of global GHG
emissions'?® (out of a global total of 51 GT of

CO, equivalent'®); hence, the transformation of
industries is critical to a net-zero world.

While encouraging progress has been made in the
past decade to decarbonize power generation (the
renewables share in global electricity generation

rose from 20% to 29% between 2010 and 2020'?7),
many industries are still defining their pathways to a
low-carbon future. Particularly, five heavy industries
— cement and concrete, iron and steel, oil and

gas, chemicals, and coal mining — which together
represent 80% of all industrial emissions (Figure 10),
need to make a major shift by 2030 to keep the
net-zero 2050 objective within reach.'?®

Population and economic growth will likely continue
to fuel demand for industrial products beyond
2050, and so will the energy transition itself. For
instance, aluminium, steel and many minerals'?® are
key elements in the making of solar panels, wind
turbines, power grids and electric vehicles. Steel
demand is projected to rise by 30%,'*° cement and
ammonia by 40%3"1%? and aluminium by 80%'% in
the coming three decades (Figure 11). In addition,
all but the most aggressive decarbonization
scenarios forecast that oil and gas could continue
to play a significant, though diminished, role in the
energy mix through 2050 and beyond.'®*

Emissions by sector vs global emissions (51 GTCO,e)

Oil and gas

ment
Buildings Sl

(7%)

5 heavy industries
represent 80% of
industrial emissions

Chemicals

Electricity (27%)

Notes: Oil and gas also includes refining; Steel includes iron; Cement includes concrete.

Other industries (6%)

Source: Breakthrough Energy, Sectoral Analysis, “Emissions breakdown for Manufacturing, by subsector”
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FIGURE 11 | Global demand projections by industry, 2050
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billion tonnes; MB/D: million barrels per day; MT: metric tonne.

Sources: |[EA, Net Zero by 2050: A Roadmap for the Global Energy Sector, 2021; |IEA, Iron and Steel Technology Roadmap: Towards more sustainable steelmaking,
2020; GCCA, Concrete Future: The GCCA 2050 Cement and Concrete Industry Roadmap for Net Zero Concrete, 2021; IEA, Ammonia Technology Roadmap: Towards
more sustainable nitrogen fertiliser production, 2021; IAl, “Aluminium Sector Greenhouse Gas Pathways to 2050, 2021; IEA, World Energy QOutlook 2021, 2021

Moreover, viable alternatives to today’s heavy — These sectors have energy-intensive complex

industry products remain limited. New cement value chains that sometimes also generate

chemistries could be less carbon-intensive but are process emissions (e.g. 60% of cement

likely to substitute only a small share of the global emissions come from the calcination of

market due to scarcities of resource supply (e.g. limestone; ™ 42% of oil and gas emissions

fly ashes, calcinated clays) and the differences come from vented and fugitive methane'®).

in the resulting cement properties. While other

materials provide alternatives to steel, “its high — They are capital-intensive sectors with long

strength, recyclability and durability, the ease investment cycles and low margins, all of

with which it can be used to manufacture goods, which present challenges for the industry to

and its relatively low cost make its wholesale change course; opportunities to significantly

substitution unlikely” even by 2050."% In the cut emissions, such as for major overhaul,

absence of scalable substitutes, the only potential relining or plant rebuilding, only appear every

way forward would be aggressive decarbonization. 2-3 decades.

Heavy industries, particularly steel, cement, — They operate production facilities that are

chemicals and aluminium, are often referred to as historically located close to natural resources (e.g.

“hard-to-abate” sectors, i.e. hard to decarbonize, a coal mine, quarry) and/or demand centres; these

due to a number of intrinsic characteristics: locations can be quite distant from abundant
clean energy sources (e.g. solar, hydropower).
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FIGURE 12

— They are critical to domestic economies while
supplying into global markets, making emission
reduction measures complex to introduce
if requirements might lead to a weakened
competitive position.

— They often employ a large workforce of
specialists and sustain extensive networks of
local suppliers and customers. Pacing a just
transition for these sectors is a priority for public
authorities.®®

G20 countries, which produce 85% of global
industrial output™® and are responsible for 75% of
global GHG emissions, ™! can provide a useful lens
to examine the nexus between energy transition
and industrial activities.

Despite similar historic development trajectories, the
level of present-day industrial activity across G20
economies varies greatly. The industrial sector’s
contribution to the total economy ranges from 19%
to 47% of the total value add of goods and services
produced (gross value added, GVA), according

to United Nations Conference on Trade and
Development (UNCTAD)."#? A country’s economic
activity is commonly categorized into three sectors:

the agriculture sector (consisting of agriculture,
livestock, forestry and fishing), the industry sector
(made up of manufacturing, mining, construction
and utilities providing electricity, gas, water) and
the services sector (including a diverse range of
services, as distinct from goods). The relative shares
of these sectors in total economic activity evolves
over time as countries develop and industrialize.
Typically, as countries industrialized, the share

of the industry sector in output and employment
rose, while that of the agricultural sector fell. After
industrialization, at an advanced stage of economic
development, the share of the industry sector in
both output and employment diminished, while that
of the services sector rose.'*®

An assessment of energy transition progress

in G20 countries, as observed through the ETI
(2021), indicates a slower pace of transition

in industry-heavy economies, suggesting the
greater complexity for countries to decarbonize
energy systems tied to industrial performance.
Specifically, G20 countries with a larger share of
industrial activity (including manufacturing, mining,
construction and energy-producing activities) score
lower than their G20 counterparts with a lower
share of industry (Figure 12).

G20 overall 2021 Energy Transition Index scores vs share of industry
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® To enable

global industrial
decarbonization,
international
cooperation needs
to be strengthened
through
technological
transfers and
financing support
to economies

in need.

The analysis of countries’ historical ETI sub-
indices, dimension and indicators show a few
noteworthy trends. Countries with a larger share

of industrial activity tend to suffer from poorer air
quality and have higher CO, intensity of GDP as

a result. These economies also tend to rely more
on fuel subsidies to make their industries more
competitive. In addition, G20 countries with a larger
share of industrial activity are likely to face transition
readiness challenges caused by a possible
combination of indirect factors. These factors can
include the lack of availability of skilled labour and
of an innovative environment to foster economic
activities with higher value addition and productivity
levels. These results are in line with the view that
decarbonizing an economy with a large industry
sector is likely to be challenging since one must
address emissions not only from heat, power and
transport but also from complex, energy-intensive,
high-emission industrial processes. In this regard,
the decarbonization of industry-heavy economies
will require large amounts of transformative capital
and access to low-emission technologies along
with associated infrastructure, such as low emission
power, hydrogen and carbon storage.

Ultimately, the path is still long for all industries, and
not only the hard-to-abate sectors, as they look to
implement decarbonization strategies. In the IEA
Net Zero by 2050 roadmap, while global emissions
are expected to drop by 81% between 2020 and
2040, industrial emissions are only expected to
decrease by 58%, which would account for half

of 2040 emissions.'* G20 countries, which are
likely to have considerably more resources at hand
than other nations, are often considered to have a
greater opportunity to lead in the emergence and

diffusion of zero and low-emission solutions for
global industries.™® This aligns with the priorities

set during the 16th G20 summit, held in October
2021 in Rome. The summit resulted in a number of
agreements on climate change, such as maintaining
the “goal of limiting global warming to 1.5°C
compared to pre-industrial levels within reach” and
to “accelerate actions towards achieving global
net-zero GHG emissions or carbon neutrality by or
around mid-century”.46

Nevertheless, a reflection on the challenges ahead
for industrial decarbonization and the significant
effects of high-impact events such as the
COVID-19 pandemic indicates more than ever that
international cooperation must be a key factor to
accelerate industrial decarbonization. The reference
to G20 countries by no means suggests that other
countries outside the G20 are not needed to lead
transition initiatives around industry. They are in
fact essential to positively impact the progress of
the transition, especially as emerging markets and
developing economies are expected to see the
biggest increase in energy growth through 2050.4

To enable global industrial decarbonization,
international cooperation needs to be strengthened
through technological transfers and financing
support to economies in need. The G20 countries
have focused on the theme, Recover Together,
Recover Stronger, recognizing the importance

of collective action and inclusive collaboration
between major developed countries and emerging
economies around the world, and encouraging

all countries to work together to achieve an
accelerated and more sustainable recovery.®
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GUEST PERSPECTIVE

Accelerating the energy transition is the only option

by Arifin Tasrif, Minister of Energy and Mineral Resources of Indonesia

The latest Intergovernmental Panel on Climate
Change report indicates that global CO, emissions
continue to rise and have reached an unprecedented
level, creating more severe impacts on humanity. As the

key factor of enhancing ambitions to confront this situation,
the acceleration of energy transitions is a must.

Moreover, in the acceleration towards sustainable energy
transitions, we need to embed just transitions. As addressed
in the 2030 Agenda for Sustainable Development, particularly
Sustainable Development Goal (SDG7), we must ensure
universal energy access while implementing energy transitions,
in order to leave no one behind. In this light, the critical
challenges of energy transitions should be revisited.

First, countries have their unique challenges and needs

in transitioning their energy systems. The existing energy
structures and systems, from infrastructure to the
established organizational systems, should be continuously
transformed and readjusted to respond to global challenges
and support the process of energy transitions.

Second, just energy transitions will require significant
financing. This challenge has been exacerbated by the
effects of the COVID-19 pandemic, as around 150 million
people have been pushed below the poverty line. Countries
tend not to disadvantage the socio-economic burdens of
their people, and measures are necessary to mitigate the
disproportionate impacts on vulnerable communities.

Third, just energy transitions will require changing and shifting
technologies, jobs and other economic opportunities. New skills,
capacities and expertise should be developed domestically

to support the availability, affordability and reliability of
sustainable energy, pertaining to the broader public interests.

A just energy transition will create new opportunities such as
jobs and other prospects and will support global recovery.

In this context, the IEA recommends four clusters for “people-
centred energy transitions”: decent jobs and workers’ protection;
social and economic development; equity, social inclusion and
fairness; and people as active participants. We must underline
these clusters to set a benchmark to prepare towards the
current and future challenges of global energy transitions.

In the acceleration of energy transitions, innovations should
be continuously explored and financed to support expansion.
This scale-up relates to industrial decarbonization, which is well

addressed in this Forum report. The focus truly reveals the great
challenges we are facing in enhancing emission reductions.

Decarbonizing the hard-to-abate industries will require not
only new and more reliable technologies but also companies
to transform entire production processes. The challenges
are more evident in the contexts of emerging economies
and developing countries, which need to finance and
support industries for socio-economic goals while improving
sustainability. Industries and energy transitions involve multi-
SDGs goals on industries and infrastructures, sustainable
energy, decent jobs, climate actions and other related goals.

Reflecting these significant challenges, international
cooperation must become the key factor to enable
industrial decarbonization. Highlighting the G20 figures,
the G20 countries hold 80% of global industrial output.
The landscape of the G20 is divided between the countries
of the Global North and Global South. The importance of
common but differentiated responsibilities, the principle

of international environmental law, will contribute to
enhancing just energy transitions. International cooperation
needs to be strengthened with technological transfers

and financing support to emerging economies.

In this context, the G20 2022 Indonesian Presidency is keen
to promote the three pillars that the Presidency considers
most relevant to our current global challenges: global health
architecture, digital economic transformation and energy
transitions. These pillars are expected to actualize the
Presidency’s main theme, Recover Together, Recover Stronger,
which international communities are currently working towards.
The energy transitions pillar aims to strengthen just energy
transitions and accelerate their pace, by collecting initiatives

to prepare the pathways towards the acceleration. The forum
on energy transitions sets three main priorities: access,
technology and financing. In the priority area on technology, we
seek to address issues pertinent to industrial decarbonization,
such as the integration of renewables, expansion of the

widest variety of technologies, energy efficiency, and

the development of greener and cleaner industry.

While having no option but to accelerate energy transitions,
no single stakeholder can cope with these transformational
stages alone. This Presidency year will become the
opportunity to attract additional green investments, engaging
multistakeholders, international partners and global forums.
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Net-zero choke points: A call for multistakeholder
collaboration

Heavy industry companies increasingly face
implementation choke points whose solutions are
seldom found within a single firm or even industry.

Heavy industries are likely to be the last frontier of
decarbonization. In response, an increasing number
of heavy industry companies are establishing
net-zero targets and strategies. For example,

the Global Cement and Concrete Association
(GCCA), which represents over 40 leading cement
companies, has announced the production of net-
zero concrete by 2050.'4°

The momentum is growing across industrial
companies and sectoral players such as business
alliances, but also across a larger ecosystem of
stakeholders, from governments to international
organizations and non-governmental organizations
(NGOs). For example, the Mission Possible
Partnership (MPP) has outlined roadmaps for four
hard-to-abate industrial sectors (concrete, steel,
aluminium, chemicals) to reach net zero.™°

While pledges and roadmaps are essential to jump-
start the net-zero transformation and to provide

a long-term vision, tackling the implementation
challenges faced by companies is critical to
progress at the necessary pace. Ten challenges
have been identified as “choke points”, or barriers,
that will limit the transition unless solutions are
found outside of business-as-usual improvements:

1. Breakthrough technologies: Most
technologies to decarbonize heavy industry
sectors are either yet to be proven at scale or

expensive compared to current alternatives (e.g.
+15-40% for low-emission steel, ' +50-85%
for low-emission cement,®? +10-100% for
low-emission ammonia'®). Solutions must be
found to accelerate the technology readiness
levels (scale and cost) of “clean” production
processes. '™

Infrastructure access: Many net-zero
compatible technologies considered by heavy
industries involve low-emission hydrogen

(e.g. for direct reduced iron in steelmaking'®),
renewable power (e.g. for mechanical vapour
recompression in aluminium-making'®®) or
carbon capture, utilization and storage (e.g.
cement plants'®). Solutions must be found to
provide the infrastructure required for supplying
these energy sources and handling captured
CQ,.
Demand for low-emission products: Today,
low-emission products in heavy industries
require a high selling price for producers to
maintain economic margin structures. Solutions
must be found to generate reliable demand-
side signals and provide visibility on offtake to
reduce risks for first movers.

Policies and regulations enablement: Public
incentives, including direct or indirect carbon
pricing, subsidies or tax breaks, product use
specifications or technology mandates, strongly
influence the business case for low-emission
investments in heavy industries. Solutions must
be found to align public-private objectives
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while also ensuring efficiency and a just
transformation; lessons exist from the growth of
wind and solar energies.

Scaling capital: Heavy industries’ low-
emission pilot projects require significant
capital expenditure while offering less certain or
immediate returns than other assets. Solutions
must be found to attract capital for investments
in necessary higher risk, subeconomic projects
that could demonstrate commercial scale
feasibility — not only in advanced economies but
also in emerging and developing economies
where capital markets are less developed and
the cost of capital is higher.

Transition capability building: The
transformation requires heavy industry firms to
integrate new, often very different, capabilities.
Just and sustainable solutions must be found to
rapidly upskill or reskill companies’ management
and workforces to align expertise with new
strategies and activities.

Carbon measurement and management:
Measuring, monitoring or forecasting emissions
different in nature and scope is complex for
heavy industry firms with myriad industrial
processes. Solutions must be found to help
companies establish standardized transparency
for effective action.

Supply chain circularity: Primary production
generates many times the emissions of
secondary/recycled production (e.g. 4 times for
steel, ™ 30 times for aluminium'®°). Solutions
must be found to adapt companies’ business
models and production processes to circularity.

9. Scope 3 abatement: Scope 3 emissions'®
(e.g. estimated at around 80% of all oil and gas
emissions'®" and 30% of ammonia emissions'®?)
are particularly hard to measure and address.
Solutions must be found to create end-to-end
transparency and effective abatement solutions
with suppliers and customers.

10. Residual emissions offsetting: For heavy
industries, reaching the net-zero end goal
will require substantial investments in GHG
avoidance or removal projects to address
residual emissions. Solutions must be found
to accelerate the provision of quality offset
solutions at scale in a transparent and impact-
driven manner.

Among these choke points, technology, financing
and policies are typically already at the forefront of
companies’ and governments’ net-zero strategies.
However, in addition, it is critical to boost demand-
side initiatives such as the First Movers Coalition'®®
and the Clean Energy Ministerial Industrial Deep
Decarbonisation Initiative (IDDI)'®* to create a

strong “clean demand” pull (e.g. visibility on offtake
volumes, acceptance of green premiums, etc.) for
low-emission products. Demand-side initiatives can
be a game changer for sectors where low-emission
technologies already exist but investments lag, such
as steel and ammonia. Today, such initiatives are
scarce, and global, synchronized efforts are needed
to replicate and scale them and channel much
larger investments into low-emission techologies
and production assets.
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GUEST PERSPECTIVE | First Movers Coalition

by John Kerry, US Special Presidential Envoy for Climate

The urgency of the climate crisis and its existential
threat to the planet require an all-hands-on-deck
approach. In concert with ambitious government
policies, private sector leadership that recognizes and seizes the
enormous opportunities in this transition is critical for the world
to swiftly reach net-zero emissions. The highest-leverage climate
action that companies can take is to dramatically accelerate

the energy transition in the sectors of the global economy that
urgently need clean solutions to reach commercial scale.

That’s why last year at the COP26 meeting in Glasgow,
President Biden and the World Economic Forum launched

the First Movers Coalition. Leading global companies are
sending the biggest demand signal in history for technology
innovation across the so-called “hard-to-abate” sectors. These
sectors, which include heavy industry and long-distance
transportation, already represent a third of global carbon
emissions today and could produce a majority by mid-century.

These companies recognize that joining the First Movers
Coalition represented a dual opportunity to take action on
climate and seize competitive advantage at the same time.
Thirty-five companies, representing $6 trillion in market value,
made ambitious pledges across steel, aviation, trucking and
shipping. These are precise purchasing commitments that will
help bring emerging clean technologies to market by 2030.
By creating early market demand for these technologies,
companies can secure access ahead of their competitors

to clean supply chains and next generation technology.

The technology successes that shape the modern world
inspired the approach of the First Movers Coalition. NASA's
commitment to purchase next generation spacecraft

fuelled the innovations that made private commercial

space flight possible. Similarly, purchasing commitments

by governments and non-governmental actors alike
accelerated the introduction of life-saving COVID-19
vaccines. The First Movers Coallition is bringing that strategy
to the hard-to-abate sectors of the energy transition.

The Founding Members of the First Movers Coalition
are already catalysing technology innovation, from
announcing purchase orders for new zero-carbon
ships to buying electric heavy-duty trucks.

For example, First Movers Coalition steel commitment
companies pledged that by 2030, 10% of new purchases
will be green steel produced with virtually no carbon
emissions. Only one Swedish plant currently produces
zero-emissions steel today, using green hydrogen instead
of fossil fuels. Now, major automakers and energy
developers are ensuring investors and innovators can rely
on this demand signal to build additional clean steel plants,
knowing they will have ready buyers for their output.

2

That innovation is badly needed. In aviation, for example,
by 2030 the companies that make the First Movers
Coalition aviation commitment will displace 5% of their
conventional fuel with technologies and fuels that reduce
carbon emissions by 85%. This is unprecedented in the
aviation sector, encouraging innovators to scale promising
approaches spanning clean synthetic fuels, next-generation
biofuels and zero-emission propulsion. Bringing these new
technologies to market in this decade is absolutely critical
to driving down the sector’s emissions towards zero.

The companies that have joined the First Movers Coalition
recognize that there may initially be a premium cost for
these emerging technologies. But they also recognize that
creating early markets to scale up breakthrough technologies
is by far the most cost-effective way for companies to
speed the global energy transition. Companies need only
devote a small fraction of their total purchasing power to
make a critical First Movers Coalition demand commitment.
As these technologies gain a market foothold, their costs
will plummet, erasing the green premium and paving

the way for massive global technology deployment.

Though they may be first, the companies that join the First
Movers Coalition aren’t alone. President Biden’s administration
is committed to helping reach these ambitious technology
goals through a whole-of-government strategy. Earlier this
year, the President announced that the Departments of State,
Energy and Commerce, as well as the U.S. International
Development Finance Corporation, are all pursuing initiatives
to partner with the First Movers Coalition. President Biden’s
Bipartisan Infrastructure Law will invest tens of billions of
dollars in supplying the clean technologies that companies
have committed to buy, and departments such as the
Energy Department’s Loan Programs Office are looking to
invest further billions of dollars in clean technology projects

in hard-to-abate sectors. Outside of the government,

First Movers Coalition companies benefit from close
collaboration with Bill Gates’ Breakthrough Energy Catalyst,
the primary implementation partner of the First Movers
Coalition, as well as the World Economic Forum, the Mission
Possible Partnership, and many other organizations.

This is a remarkable period of clean technology innovation.

In 2021, climate technologies raised a record $147 billion in
funding from venture capitalists, corporations and institutional
investors. Public policy and private investment are aligning

to speed the development of critical technology solutions.
Companies that join the First Movers Coalition can seize the
opportunity to ride this wave, demonstrate climate leadership
and secure early access to the clean supply chains of the future.
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Furthermore, it is worth noting that the transition
capability building choke point underpins all other
choke points as well as the progress rate of the
energy transition across all economic sectors. The
transformation of the global economy towards

net zero is strongly challenging the boundaries

of companies’ capability and expertise. This is
particularly evident when decarbonization pathways
require companies to shift towards completely new
production processes (e.g. from steam methane
reforming to electrolysis to make ammonia). A
scenario from the International Labour Organization

from the energy transition by 2030.'%° Preparing
the current workforce and the new generation for
these jobs essential to the transition will require
“education and training strategies; active labour
market measures to provide adequate employment
services; retraining and recertification together with
social protection to assist workers and communities
dependent on fossil fuels”, among other
solutions.'®® This reconfiguration of the workforce
also provides a unique opportunity for companies
to improve inclusion and diversity, creating a more
equal and resilient economy.

GUEST
PERSPECTIVE

estimates that 25 million new jobs will be created

Enabling the energy transition and reaching net-zero: The talent imperative
by Julie Sweet, Chair and Chief Executive Officer, Accenture

Across industries, every business must be a
sustainable business, both because it is the right

thing to do and because it is a source of competitive
advantage. To become truly sustainable, every part of every
business must find solutions to decarbonize. Innovation and
digital transformation are essential, but even the best technology
will not lead to our ambition without the right people.

As things stand, we risk failing to meet key climate targets due
to skills shortages. Globally, the talent shortage exceeded 40
million skilled workers at the end of 2020, according to US
Labor Statistics. By 2030, organizations worldwide could lose
$8.4 trillion in revenue directly because of the lack of skilled
talent. The talent shortage has deep implications for the energy
transition and delivering on our net-zero commitments. The
skills in short supply are those required to meet the complex
challenges of building a circular economy, decarbonizing hard-
to-abate industries and scaling sustainable fuels. It is time to
close the gap.

As companies, we need to redefine our relationship with talent
and move from being talent consumers to talent creators. This
requires taking action now to deliver two mindset shifts.

First, we need to focus on skills, not roles. This is something we
are doing at Accenture and for our global clients. For example,
in early 2020, we knew we needed more people with cloud skills
because the pandemic accelerated our clients’ need to move

to cloud. We used Al algorithms against our skills database to

identify the right people and then upskilled 100,000 people in
six months, empowering our people with opportunity for growth
while also addressing complex client needs.

The second mindset shift is to think about people’s potential to
lead. The energy transition requires strong leaders who actively
embrace net-zero ambitions and act to embed sustainability
across every area of the business. When | think about who

we will need to meet our sustainability objectives, | think of
Accenture’s eight leadership essentials; the first is to always do
the right thing, and the eighth is to commit to active innovation
both inside and outside of Accenture. We are continuously
redesigning Accenture to build the leadership behaviours
required for the energy transition.

This is incredibly important as we move to deliver on net-zero
goals because none of us can make a big enough impact

— on carbon reduction, equality and equity, or anything else —
working alone. We need to partner across industries, and with
governments, non-profits and communities, to create lasting
change. We need to move beyond partnering on projects and
think about partnering for purpose, sharing everything from data
to talent.

It is our responsibility — and our privilege — as leaders to help
advance sustainability by partnering with and creating a talented
global workforce with the skills and leadership mindset to move
at speed and scale.
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FIGURE 13

Archetype 2

e Shared industry responsibility towards
reinvention and decarbonization

e “Industry” as the decarbonization unit

e Collective over competitive
transformation, requiring new levels
of transparency and resource sharing

The answers and emerging solutions to industry
net-zero transformation choke points are rarely
found within a single firm or even industry. To
solve these challenges, heavy industry companies
will need to explore new forms of collaboration.
The MPP net-zero roadmaps clearly show

where industries need to be by 2030 (e.g. over
70 commercial-scale low-emission steel plants
producing 240 MT by 2030) and also highlight
that closing the gap will require an unprecedented
level of collaboration.'®” Thankfully, heavy industry
companies, suppliers, customers, peers from other

industries, other businesses, governments, civil
society and many other stakeholders recognize

the need to reduce global emissions, including
their own carbon footprint. This shared challenge
creates common interests across organizations and
establishes a robust platform for multistakeholder
collaboration towards net zero.

The following section lays out how a new generation
of collaboration models combined with a step
change in ambition level can address the net-zero
transformation choke points for heavy industries.

Clearing the path to net zero with
“next generation” partnerships

The “next generation” of ambitious
multistakeholder collaborations between
suppliers and customers, between industry

and cross-industry peers, and between the
wider industrial ecosystem of stakeholders can
overcome decarbonization choke points and
accelerate the industrial transformation towards
net zero. However, action is needed now to
keep the net-zero by 2050 goal within reach.

A new generation of multistakeholder
collaborations focused on decarbonization and
net-zero objectives has gained momentum since
2015. These “next generation” collaborations
differ from past partnerships due to a step change
in ambition level, greater focus on emission
reductions, new types of partners and new areas
of emphasis. The sense of urgency combined
with the steepness of the net-zero pathways

have led leaders from both the public and private
sectors to view collaborations as a key transition
catalyst. Leaders now favour collaboration and
transparency over competition, and increasingly
consider decarbonization as a win-win solution
that does not necessarily entail extra costs.

Three archetypes of collaboration have emerged:
collaboration between customers and suppliers,
collaboration between industry and cross-
industry peers, and collaboration between the
wider ecosystem of stakeholders (Figure 13). The
following section outlines the rationale, benefits
and collaboration models under each archetype,
and offers more than 35 examples. Such initiatives
are critical to pave the way for similar partnerships
in other geographies and industries, and to inspire
leaders worldwide to move quickly from pilots to a
pipeline of commercial-scale projects by 2030.

Three archetypes of collaboration to accelerate the net-zero transformation of industries

Collaboration between
customers and
suppliers

a8

Collaboration between
industry and cross-
industry peers

Source: World Economic Forum and Accenture

Collaboration between
the wider ecosystem
of stakeholders

Archetype 1
e Climate-aware end customer centricity
® “Value chain” as the decarbonization unit

® New products, new supply chains,
circularity, collective risks

Archetype 3

e System-wide solutions for
net-zero industries

e Any industry “win” = a society “win”

e Solutions going beyond the traditional
partners and partnerships
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Cross-sectoral collaboration is essential for industrial decarbonization

by Jan Jenisch, Chief Executive Officer, Holcim

Given the scale of today’s net-zero challenges,

no single organization or industrial sector can tackle
decarbonization alone. We need close collaboration:
between government and industry as well as along our entire
value chain.

Government and industry must work as partners to make
sure the business case of short- and long-term investments in
industrial decarbonization is sound.

At Holcim, we are seeing this collaboration take shape in the
deployment of next generation technologies, such as carbon
capture, use and storage (CCUS). We are exploring the

potential use of CCUS technologies in over 30 pilot projects
worldwide, from repurposing CO, from our plants for use in
vertical farming, all the way to alternative fuel for aviation, thereby
also creating new growth opportunities for the company.

To help deploy these technologies at scale, a number of our
CCUS projects are receiving public support today, from entities
such as the US Department of Energy to Germany’s Federal
Ministry of Economic Affairs and Energy. Further public-

private collaboration is essential to ensure abundant and clean
energy to power CCUS, the recognition of technologies such
as co-processing that significantly eliminate the use of fossil

Vo

fuels, enabling the circular economy through effective waste
management, and efficient carbon pricing mechanisms.

Moreover, actors from all sectors must collaborate to strengthen
market demand for low-carbon and circular solutions across
the industrial value chain. As a global leader in innovative and
sustainable building solutions, Holcim is playing a central role

to decarbonize this sector. This includes reducing Scope

3 emissions from the transport of our materials through
optimizing routes, loads, moving load from road to waterways
and rail, and replacing diesel with eco-friendly fuels in fleets.

As a founding member of the First Movers Coalition (FMC), we
are ambitious to drive more green demand and low-carbon
technologies to advance our world’s climate goals. On the green
procurement side, we commit to FMC’s trucking ambition of
reaching 30% of zero-emission heavy-duty truck purchases or
contracts by 2030. On the supply side, we will continue to scale
up our green building solutions and next generation technologies
for net-zero construction, building on Holcim’s industry-first 2050
net-zero goals, validated by the Science Based Targets initiative.

Leading by example, we hope to inspire the virtuous cycle
of collaboration and partnership that is necessary to reach
net-zero in our industry. There is no other way forward.
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2.4

FIGURE 14

Collaboration model

Net-zero collaboration between customers

and suppliers

Value chain emissions are increasingly being
scrutinized by progressive climate-conscious end
consumers, particularly the younger generations.
A recent survey'® found that 73% of Gen Z
consumers (21-25-year-olds) are willing to pay
more than every other generation for sustainable

products. Reducing direct emissions within an
industry will impact the indirect emissions of
suppliers and customers (Scope 2 or Scope 3
emissions), and vice versa. This common ground
strongly encourages new collaborations between
heavy industries and value chain stakeholders.

Collaboration model types between customers and suppliers

Potential collaboration partners Targeted choke point

Collaboration
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Source: World Economic Forum and Accenture

Collaboration with customers through offtake
agreements or pre-commercial public procurement
(Figure 14) can provide heavy industry companies
with the visibility they need for investments in low-
emission solutions (public procurement accounts
for 46% of US cement consumption™?). Customers
in return can secure the supply of low-emission
products, which will initially be scarce.

In addition, heavy industries can reduce their
emissions by increasing the proportion of recycled
versus primary feedstock and material — what

is now referred to as the “circular economy”.
Collaboration with suppliers and customers
through the development of circular supply
networks or circular product development can
support that objective. Suppliers can engage in

Other businesses Qg Customers

i& Regulators

Researchers Non-profit and think tanks

@ Start-ups

new value-added activities (e.g. high-resolution
waste sorting) and customers can benefit from
lower emission products.

Heavy industries are increasingly engaging to limit
their Scope 3 emissions (estimated at 80% of total
oil and gas CO, equivalent emissions, ' 20% of
steel emissions’”" and 20% of cement emissions'’?),
which are driven by companies’ upstream and
downstream value chain activities. Collaboration with
suppliers and customers through shared value chain
decarbonization initiatives or supplier performance
programmes can help tackle these emissions.
Suppliers can benefit from visibility on low-emission
procurement standards, and customers from the
unique engineering and technology expertise of
another industry to decarbonize.
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TABLE 1

Collaboration model Short description

Collaboration model examples between customers and suppliers

Example (collaboration names in bold, when available)

Supply and
offtake agreement

Pre-commercial
public procurement

Circular supply
network

Circular product
development

Joint value chain
decarbonization

Suppliers and customers can
create long-term visibility on
low-emission product offtake
and delivery for each other

Public buyers can pre-
purchase low-emission
products before they
are made to provide the
necessary visibility for
suppliers to invest

Suppliers and customers
can establish circular supply
networks to maximize the
reuse and recycling of
materials from one another
in a near closed loop

Suppliers and customers
can redesign end products
together to maximize
recycled content

Suppliers and customers

can leverage their respective
capabilities and expertise to
help each other decarbonize

The First Movers Coalition'” is a platform of over 35 companies enabled

by the US State Department and the World Economic Forum. The Coalition
was created through a partnership between the US State Department’s US
Special Presidential Envoy for Climate and the Office of Global Partnerships,
and the World Economic Forum, in collaboration with the US Departments of
Commerce and Energy. The coalition advocates for companies to harness
their purchasing power and supply chains to commit to long-term demand and
supply, creating early markets for clean energy technologies to be accessible
and scalable, and to bring down costs.

SSAB teamed up with Volvo to unveil the world’s first truck made from 100%
fossil-free steel. More vehicles are expected to follow in 2022 in a drive for Volvo
to achieve net-zero value chain GHG emissions by 2040.174

The Clean Energy Ministerial Industrial Deep Decarbonisation Initiative
(IDDI)'"s is a global coalition of public and private organizations committing

to the purchase of low-carbon materials, particularly steel and cement.
Coordinated by the United Nations Industrial Development Organization, the
initiative brings together heavy industries and mulltilateral organizations, such
as the Mission Possible Partnership, LeadIT, IRENA and the World Bank, as
well as public entities, such as the Governments of the United Kingdom, India,
Germany, Canada and United Arab Emirates.

Centro Rottami is supplying recycled aluminium to Indinvest’s Italian foundry.
Enabled by TOMRA's aluminium scrap sorting technologies, the partnership
guarantees a constant supply of high purity aluminium (85% recycled
content billet), essential to establishing trust with foundries. This collaboration
contributes to ltaly’s rank of first in Europe for recycled aluminium production,
achieving 70% recovery.'’®

Novelis has implemented closed-loop systems with major automakers,
including Volvo, Ford, Jaguar and Land Rover, working together to take back
the car manufacturers’ aluminium scrap and transforming it into the same high-
quality products indefinitely. Novelis increased the amount of overall recycled
aluminium in its products from 33% in 2010 to over 61% in 2019."77

The EOCENE industrial research project,'”® a consortium with Kimitec,
Cosentino, Acciona, Omar Coatings, Aerotecnic, Reciclalia and SUEZ, aims
to adopt a circular economy in the composites industry by creating a new
generation of highly sustainable thermostable composites, procuring all
components (resin, fillers, fibres) from renewable sources and developing
sustainable technologies for controlled recycling processes and revaluation
of waste at the end of its life cycle.

Tata Steel and Bouwen met Staal (the Netherlands’ national organization for
the promotion, knowledge transfer and research of steel in construction) have
collaborated on a project at Amsterdam’s Schiphol Airport to demonstrate the
reuse of steel in construction. They adopted building practices that promote
high reuse rates of between 20% and 40%, reducing the environmental
footprint of the steel used in the airport building by 18% to 36%.'"°

Shell leverages its leading capability in system level modelling (used internally
for years to deconstruct Shell plants and processes) to help Dalmia Cement,
one of its customers and a leading Indian cement manufacturer, find pathways
to decarbonize.®

bp and CEMEX agreed “to develop solutions to decarbonize the cement
production process and transportation”. These solutions “include low-carbon
power, low-carbon transport, energy efficiency, natural carbon offsets, and
carbon capture utilization and storage technologies”. '8!
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Collaboration model

Supplier
performance
programme

Short description

Suppliers and customers

can co-design low-emission
procurement standards and
co-develop roadmaps to
achieve new targets over time

Collaboration model examples between customers and suppliers (continued)

Example (collaboration names in bold, when available)

Dow is directly engaging with suppliers to request climate-related information via
the Carbon Disclosure Project (CDP) supply chain programme’s platform.'® The
goal is to support suppliers in environmental reporting to track climate impacts
and support the identification of collaborative decarbonization opportunities.

With building and construction processes in Sweden estimated to generate
around 10 MT CO,e per year, the Swedish Transport Administration has set

a target to reach close to net-zero carbon emissions from road construction
by 2045. It is reinforcing carbon reduction requirements in the procurement of
major project construction, materials used and future maintenance.®®

i
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2.5

FIGURE 15

Collaboration model

Net-zero collaboration between industry and

cross-industry peers

Across heavy industries, companies face increasing

pressure from governments, investors and society
to decarbonize. This common ground strongly
encourages new collaboration between peers

within and across industries, particularly to address
common needs in terms of capability, energy,
infrastructure and capital.

Collaboration model types between industry and cross-industry peers

Potential collaboration partners Targeted choke point
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Source: World Economic Forum and Accenture

The transition of heavy industries is a new and
fast-changing domain in which deep expertise is
scarce but critical. Collaboration with peers through
knowledge sharing initiatives, either forward-
looking (e.g. net-zero roadmaps) or focused on
existing technologies (e.g. methane management),
or through upskilling/reskilling programmes for
management and employees, can close a number
of knowledge gaps while building the workforce of
the future (Figure 15).

Heavy industry companies also typically require
large amounts of capital to deploy their own

or third-parties’ promising technology at scale.
Collaboration with industry or cross-industry
peers through shared commercial projects/

Other businesses @g Customers @ Start-ups

& Regulators

ventures or cross-industry funding can bridge
capital gaps, reduce risks and overcome
financiers’ reluctance to invest in subeconomic
or lower-return projects that are important to
break new ground on the path to net zero.

Many solutions to decarbonize heavy industries
involve the adoption of technologies'®* based

on electrification, low-emission hydrogen, low-
emission power, or carbon capture, utilization

and storage, all requiring extensive infrastructure.
Collaboration with industry and cross-industry
peers through shared infrastructure planning

and development can ensure that companies
deploying new technologies will not be constrained
by the lack of enabling infrastructure.
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Collaboration
model

Short description

Collaboration model examples between industry and cross-industry peers

Example (collaboration names in bold, when available)

Shared
infrastructure
development

Industrial cluster
infrastructure
planning

Shared
commercial
projects

Cross-industry
funding

Peers within and across industries
can join forces to develop shared
infrastructure at lower risk and cost

Cross-industry peers and
public authorities can jointly
plan infrastructure development
for industrial clusters to realize
synergies and ensure all parties’
needs are met

By merging a large set of different
expertise, joint commercial
ventures can create synergies
and reduce risks and costs

Collaborative funding can
help industries meet the large
demand for capital, while
allowing them proximity to
breakthrough innovation

Longship,® a partnership project between the Norwegian state, Gassnova,
HeidelbergCement, Fortum Oslo Varme (waste-to-energy plant) and Northern
Lights JV (Equinor, Shell, TotalEnergies) aims to develop the first-ever full-
scale cross-border carbon capture and storage value chain for industries to
transport CO, from capture sites across Europe to a terminal in Norway for
storage, before transporting for permanent storage in the North Sea.

The Kwinana Industrial Area (KIA)'® is the largest industrial cluster in
Western Australia and exemplifies industrial symbiosis with more than

150 products, by-products and utilities exchanged between facilities in the
region. KIA produces industrial, agricultural and mining chemicals and refined
materials for national and international markets. bp recently repurposed

its Kwinana Refining site as an integrated energy hub that produces and
distributes fuel for the future, such as the production of green hydrogen.

Eight private-sector organizations are working on concrete solutions to
achieve carbon neutrality by 2040 in the largest CO, emitting industrial
cluster in the UK, the Humber Industrial Cluster.®” The plan includes early
projects aimed at accelerating industrial carbon capture and green/blue
hydrogen production, such as Phillips 66 progressing Gigastack, a green
hydrogen project that along with I[TM Power, Qrsted and Element Energy
seeks to produce green hydrogen and electricity from nearby offshore wind
and electrolysis. ®

HYBRIT® (Hydrogen Breakthrough Ironmaking Technology) is a
collaboration between three mining, steel manufacturing and electricity
companies — LKAB, SSAB and Vattenfall — to create the world’s first fossil-
free steel. “The HYBRIT technology involves replacing the blast furnace
process, which uses carbon and coke to remove the oxygen from iron ore,
with a direct reduction process using fossil-free hydrogen produced from
water using electricity from fossil-free energy sources.”'®®

Holcim expands carbon capture projects through a consortium with Svante,
Oxy Low Carbon Ventures and TotalEnergies.'' The partnership has
completed a “study to assess the viability and design of a commercial-scale
carbon-capture facility at the Holcim Portland Cement Plant” in the United
States.'®? With the confirmation of funding from the US Department of
Energy, “the partnership has committed to the next project phase to evaluate
the feasibility of the facility designed to capture up to two million tons of CO,
per year”.'®® Looking forward, Holcim continues to expand its carbon capture
portfolio through new partnerships, such as recently signing an agreement
with Eni for the utilization of CO,,.

TotalEnergies, Air Liquide and VINCI “are combining forces with other large
international companies to sponsor the creation of the world’s largest fund
exclusively dedicated to clean hydrogen infrastructure solutions. The Clean
Hydrogen Infrastructure Fund aims to reach €1.5 billion and has already
secured initial commitments of €800 million. Its objective is to accelerate
the growth of the clean hydrogen ecosystem by investing in large strategic
projects and leveraging the alliance of industrial and financial players” to do
80.194

Clean Steel Partnership'® was established in 2021 by the European
Commission and the European Steel Technology Platform on behalf of

the entire European steel value chain for the sustainable production of
clean steel. The public-private partnership aims to facilitate the reduction

of CO, emissions from steel production through the funding of research,
development and innovation projects. The partnership will invest to develop
the technologies necessary for industrial deployment.
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Collaboration
model

Short description

Collaboration model examples between industry and cross-industry peers (continued)

Example (collaboration names in bold, when available)

Knowledge
sharing

Reskilling the
workforce

Knowledge sharing can be
relevant between peers sharing
similar strategic or operational
decarbonization challenges

Partnering with peers, NGOs
and knowledge institutions

can formalize and accelerate
capability building, while fostering
a just transition for employees

The Mission Possible Partnership (MPP)'* is an alliance comprised of the
Energy Transitions Commission, Rocky Mountain Institute (RMI), We Mean
Business Coalition and the World Economic Forum focused on supporting
the decarbonization of the world’s highest-emitting industries: the hard-to-
abate sectors (steel, cement, chemicals, aluminium, shipping, tracking and
aviation). The MPP has released sector-specific net-zero roadmaps, providing
powerful and tangible examples of clear targets and strategies to keep the
1.5°C target alive with leading companies and business alliances.

The Global Methane Initiative (GMI)'*" is an “international public-private
partnership focused on reducing barriers to the recovery and use of methane
as a valuable energy source. GMI provides technical support to deploy
methane-to-energy projects around the world ... and advances methane
mitigation in three key sectors: oil and gas, biogas, and coal mines”."%

GMI partner countries account for approximately 70% of global man-made
methane emissions.

Ten major chemical sector companies around the world — BASF, Dow,

DSM, Solvay, Clariant, Covestro, Mitsubishi Chemical, Air Liquide,

SABIC and SIBUR — in partnership with the World Economic Forum have
established the Low-Carbon Emitting Technologies (LCET)'® initiative, a
breakthrough, pre-competitive knowledge sharing development platform and
implementation vehicle to accelerate net-zero climate technologies in the
chemicals industry.

The Carbon Pricing Leadership Coalition®*® promotes the successful
implementation of carbon pricing globally by bringing together leaders
from government, business, civil society and academia to strengthen the
development and implementation of carbon pricing policies and enhance
the sharing of data, expertise and lessons learned through various
“readiness” platforms.

The World Economic Forum launched the New Generation Industry
Leaders (NGIL)*°' programme in support of designing and driving a
responsible industry transformation, while building excitement about its future
frontiers and opportunities for younger generations. The community actively
engages in the Forum’s work and agenda to share new ideas to transform
and champion the industry to younger generations.

Eni, Red Rock Power and the University of Strathclyde have signed a
memorandum of understanding to develop and deliver a workforce transition
programme to help professionals working in the Scottish oil and gas sector
transfer their skills to renewable energy technologies.?%
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2.6
stakeholders

In addition to suppliers, customers and peers,
heavy industry companies also interact with a
wider network of stakeholders, such as public
authorities (e.g. central governments, regional and
local authorities), regulators (e.g. policy-makers,
industry regulatory agency), financiers (e.g. public
investment funds, private funds, banks), researchers
(e.g. academics, public or private labs) and NGOs
(e.g. specialist NGOs, business alliances, think-
tanks). These organizations, classified in this report
as “wider ecosystem stakeholders”, can also play

FIGURE 16

Collaboration model

Potential collaboration partners

Net-zero collaboration between wider ecosystem

prominent roles in the net-zero transformation of
industries. Public authorities and regulators can

be incentivized by national net-zero agendas,
financiers by investor pressure to decarbonize
portfolios, and researchers and NGOs by mandates
to find and support new sustainable solutions. This
common ground encourages new collaborations
between heavy industry firms and wider ecosystem
stakeholders, particularly related to technology,
policy and regulation, carbon management and
emission offsetting challenges.
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In addition to pushing their own R&D effort, heavy
industry companies can collaborate with technology
start-ups and research labs through private equity
investments, incubation, research grants and joint
facilities and teams to accelerate the technology
readiness®® of key solutions.

While not a silver bullet, policies and regulations
can drastically improve the transformation business
case of an industry and reduce first movers’ risk by
supporting technology adoption, creating demand
and enabling access to capital. Collaboration with
public authorities and regulators through public-
private advocacy groups can help companies co-
design the pace and shape of their journey to net
zero (Figure 16).

Moreover, significant emission reductions could be
achieved today on many industrial sites, provided

& Regulators

companies are equipped with adequate standards,
processes and tools to manage emissions.
Collaboration with specialist NGOs and technology
service companies can help heavy industry firms
achieve state-of-the-art emission measurement
and monitoring and identify impactful actions with
today’s available technologies.

Some heavy industry companies can reach zero
Scope 1 and 2 emissions by fully electrifying

their production processes and using renewable
power (e.g. aluminium or ammonia industries).
However, where structural long-term options are not
available, some producers might rely on offsetting
residual emissions to achieve net zero by 2050.
Collaboration with specialist NGOs and offset
providers can help companies secure the required
certified offsets in the long run.
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Collaboration
model

Short description

Collaboration model examples between wider ecosystem stakeholders

Example (collaboration names in bold, when available)

Public-private
advocacy and
collaboration

Intergovernmental
action

Integrated
research and
innovation

Firms can join forces to ensure that
common objectives, roadmaps
and needs are adequately
communicated to regulators, so
the business environment evolves
at a pragmatic and just pace

Close collaboration with
governmental entities working
with foreign counterparts can
help companies anticipate
and co-shape change

Integrated R&D and innovation
programmes between
industry firms and research
organizations can affect the
net-zero technological race

The European Clean Hydrogen Alliance “supports the large-scale
deployment of clean hydrogen technologies by 2030 by bringing together
renewable and low-carbon hydrogen production, demand in industry,
mobility and other sectors, and hydrogen transmission and distribution. It
aims to promote investment and accelerate the roll-out of clean hydrogen
production and use” in line with the EU’s climate change objectives to build
industrial leadership and accelerate the decarbonization of industry.?°*

The Clean Energy Demand Initiative (CEDI), led by the US Department

of State’s Bureau of Energy Resources, unites companies and governments
to jointly achieve their clean energy goals by leveraging corporate
commitments and catalysing investment and policy signals. Corporate
demand for clean electricity, through corporate power purchase agreements,
have the potential to drive significant investment in renewable energy and
help the private sector offset its electricity demand. Thirty-nine companies
from major sectors, including technology, manufacturing, retail and health,
have signed letters of intent to procure renewable energy to offset their
electricity demand.2®

Mission Innovation®®is “a global initiative of 22 countries and the European
Commission to catalyse action and investment in research, development and
demonstration to make clean energy affordable, attractive and accessible for
all” by 2030.%°" It brings together governments, public authorities, corporates,
investors and academics and is the main intergovernmental platform
addressing clean energy innovation through action-orientated cooperation
that seek to create tipping points in the cost and scale of clean energy
solutions in select areas.

Germany and Namibia have signed a Joint Communigue of Intent to
establish a Green Hydrogen Technology Partnership. The Federal Ministry
of Education and Research (BMBF) will fund the identification of suitable sites
for green hydrogen production in Africa and The Federal Research Ministry
will provide up to 40 million euros in funding to accelerate cooperation within
the developed framework.2%®

The Massachusetts Institute of Technology (MIT) Climate and
Sustainability Consortium convenes influential industry leaders from a
broad range of industries (including, cement and chemicals) to work with MIT
to accelerate shared solutions to address climate change.?®

As part of Institut Polytechnique de Paris’s strategic partnership with
TotalEnergies, the institute has “approved the creation of a new centre
for innovation and research into carbon-free energy solutions”. The newly
developed innovation park brings together “private and public research
centres, thus nourishing the ecosystem of Institut Polytechnique de Paris
and more broadly the science and technology cluster of the Paris-Saclay
region”.2°

The Smart Energy Lab?'"is a green “factory” partnership bringing industries,
academics and development partners together (e.g. EDP Comercial,
Accenture, Instituto Superior Técnico, Faculdade de Ciéncias da Lisboa,
Universidade de Coimbra, INESC TEC and INESC-ID) for “new or improved
products, services or processes that contribute to accelerating energy
transition, reducing transaction costs, through technology and user adoption”.
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Collaboration
model

Start-up
investment and
incubation

Emission
measurement
standardization

Emission tracking
and management

Carbon offset
supply

Carbon offset
certification

Short description

Investing and incubating
promising start-ups can
help companies secure early
access to the technologies
and solutions of the future

Working jointly with NGOs
and peers can accelerate
the development of the
necessary emissions
standards for each industry

Partnering with specialized
NGOs and technology service
companies helps to bring
emission transparency to the
required level for effective action

Partnering early-on with offset
suppliers can guarantee long-
term supply availability (the
carbon offset market is expected
to grow from $1 billion today

to $550 billion by 2050)?'8

Partnering with NGOs specialized
in carbon offset certification can
ensure companies’ permanent
carbon removal is achieved

with their investments

Collaboration model examples between wider ecosystem stakeholders (continued)

Example (collaboration names in bold, when available)

The Oil and Gas Climate Initiative (OGCI)?'2 brings competitors (led by
CEOs) together to “accelerate the industry response to climate change”.

It currently includes 12 member companies, including Saudi Aramco, Eni,
bp, Equinor and Petrobras. The OGCI Climate Investments team (with a $1
billion fund) brings industry experience and expertise to co-invest, pilot and
deploy new technologies and projects that “accelerate decarbonization in

oil and gas, industry and commercial transport”, and other sectors. OGCI
Climate Investments uses the know-how and global footprint of its members
and network to support commercial adoption through pilots and global
implementation of investments, to achieve scale at an accelerated pace.

The Carbon Disclosure Project (CDP)?'® is a not-for-profit organization

that “runs the global emissions disclosure system for investors, companies,
cities, states and regions to manage their environmental impacts. The world’s
economy looks to CDP as the gold standard of environmental reporting with
the richest and most comprehensive dataset on corporate and city action”.2'4

Pavilion Energy, QatarEnergy and Chevron jointly launched a GHG
“quantification and reporting methodology to produce a statement of
GHG emissions for delivered liquefied natural gas (LNG) cargoes”. This
methodology will be applied to sales and purchase agreements for

wide adoption. Overall, “it aims to create a common standard for the
measurement, reporting and verification of the GHG emissions associated
with producing and delivering an LNG cargo to drive greater transparency
and enable stronger action on GHG reduction measures”.?'®

The Climate TRACE global coalition?'® aims “to make meaningful climate
action faster and easier by independently tracking GHG emissions” across
the supply chain of various sectors using “satellite imagery and other forms
of remote sensing, artificial intelligence and collective data science expertise
... The emissions inventory is the world’s first comprehensive accounting

of GHG emissions based primarily on direct, independent observation”.
Currently, over 50 organizations are collaborating across 38 industries and
10 sectors, from power plants and oil refineries to rice cultivation, cement
production and shipping.?!”

Oxy Low Carbon Ventures (OLCV) partnered with Carbon Engineering

to produce renewable fuels in British Columbia by capturing CO, from the
atmosphere using Direct Air Capture (DAC) and Air to Fuels technologies. The
DAC to fuels facility is expected to be the first commercial-scale project of its
kind. Overall, Oxy is pioneering the ways to leverage quality offsets, delivering
the world’s first shipment of carbon-neutral oil to India’s Reliance Industries.?'®

Verra?? is a global non-profit leader developing and managing standards and
frameworks to channel finance towards high-impact environment activities,
including carbon offsetting projects.

Gold Standard??' is a global non-profit leader that was established by WWF
and other international NGOs to “ensure that projects that reduce carbon
emissions feature the highest levels of environmental integrity and contribute
to sustainable development”.2??
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The changes required for heavy industry

sectors to reach net zero are vast and will

be transformative for these industries. These
changes will require not only new models of
collaboration, like the ones presented in this
report, but also a whole new level of collaboration
across all stakeholder groups — a step change in
collaborative activity.

Companies will have to enter into new
collaboration with their suppliers and customers,
with their industry peers and with their wider
ecosystem. Indeed, when truly disruptive
technologies are created, the risk-taking and
commitment required are too great for a company
to bear alone. Industry companies’ innovative
power and longstanding expertise will be key

to the decarbonization challenge, but they will
need their ecosystem to create the enabling
environment, to jump-start demand and to create
the financial conditions necessary to support
private-sector innovation.

In addition, the boundaries of industries do not
stop at national borders. International cooperation,
including but not limited to groups like the G20,
will be essential to pool risks and to create bigger
markets for successful innovation and clean

new products. International cooperation will

also be needed to remove regulatory barriers,
provide credible policy support internationally,

and create compatible standards or joint
investment declarations. This must not only
happen in advanced economies; importantly,
emerging and developing economies poised to
see the biggest increase in energy demand and
GHG emissions are in dire need of investments,
technological solutions and infrastructure to
transition their energy systems. Collaboration
across advanced and developing economies
will need to play a key role to achieve this.

These changes cannot and will not happen purely
“top-down” through governments’ orchestrated
target setting or through industries’ applying

the right solutions independently. Public-private
partnerships will be crucial, and the public sector
will have an important role to play to provide

the foundational capital or financial conditions
necessary to encourage private-sector innovation.

In recent years, pioneer companies from the

heavy industry sectors and their stakeholders

have put great effort into exploring solutions to
decarbonization choke points. Thanks to them,
many inspiring “next generation” collaboration
models already exist today. Other industry players
can study, learn from, follow, improve, replicate
these models in other geographies or industries,
and invent more ambitious cooperation to progress
the collective journey to net zero.

Fostering Effective Energy Transition 2022 Edition = 44




Conclusion

Recent environmental, macroeconomic and
geopolitical events have affected the energy system
in multiple ways and highlighted the complexities of
the energy transition. In particular, energy market
disruptions and subsequent volatility and knock-on
effects on the global economy have demonstrated
the need for the global energy transition to strike the
right balance between energy affordability, security
and sustainability. In essence, what is needed is to
collectively drive a resilient energy transition that can
keep the momentum moving forward in challenging
times. Trade-offs between energy affordability,
security and sustainability exist today and are
expected to continue to evolve. Countries must
manage them carefully to keep the transition going.

As the gap between climate pledges and
implementation continues to widen, it is essential to
accelerate the transition and mitigate the risks of a
slowdown. Early signs of the transition’s implications
on equity and justice indicate the need for robust
and well-targeted measures to protect vulnerable
populations and businesses against the impact of
possible future high energy prices. Additionally, as
many countries’ energy security concerns grow,

it is key to note that the energy transition, which
can help diversify energy supply with low-carbon
energy sources, can be a source of energy security.
Countries can engage in the dual energy supply
diversification of import partners in the short term
and energy mix in the long term. The energy

crisis provides an opportunity to supercharge the
transition by increasing clean energy investments at
record pace and transforming consumers’ energy
consumption habits. It is too early to tell, however,
whether the world will see a tipping point in the
transition, which depends on the collective actions
of governments, corporations and consumers.

This special 2022 edition stresses the importance
of the industrial sector’s transformation. This

sector represents a significant share of global
emissions, faces enormous challenges to
decarbonize and is where demand is expected
to grow significantly by 2050, partly due to the
needs of the transition itself. Stark differences
can be observed between countries with
largely service-based economies and countries
that have maintained relatively large shares of
industrial activity. The former typically fare better
with their energy transitions as the historical
ETI trends reveal. Progress to decarbonize
industry will be key in many countries,

most notably in the G20 economies, which
produce 85% of global industrial output.??®

However, many industries are still refining their
pathways to a low-carbon future and major
challenges likely remain, particularly in heavy
industries, which face complex decarbonization
challenges in multiple areas, including low-
emission technology, electrification, access to
low-carbon energy infrastructure, demand for
low-emission products, enabling policies and
regulations, and access to capital, among others.
Solutions to industry choke points are seldom
found within a single firm or even industry and will
require innovative partnerships between customers
and suppliers, between industry and cross-
industry peers and between the wider ecosystem
of industry stakeholders. A step change in
collaborative activity could be the key to unlocking
the net-zero transformation of industries and
keeping the net-zero by 2050 goal within reach.

Advancing the global energy transition at the
required pace will depend on the world’s ability
to intensify, replicate, scale and further improve
the collaborative efforts across countries and
sectors. Working together will allow us to achieve
the structural change necessary to underpin our
collective transition journey to 2050 and beyond.
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Appendix

Regional peer group classification

. Advanced economies . Latin America and the Caribbean . Sub-Saharan Africa . Emerging and developing Europe

. Middle East, North Africa and Pakistan Commonwealth of Independent States . Emerging and developing Asia

Note: The boundaries shown in this map do not imply official acceptance or endorsement by the World Economic Forum.
Source: World Economic Forum
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