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Executive summary

Powering growth and competitiveness
INn the new economy requires agility,
resilience and future-proof strategies.

Intensifying geoeconomic competition, rapid
technological change and a shifting energy
landscape are reshaping growth models,
placing energy security, industrial resilience and
technological leadership at the core of national
and corporate strategy.

These intersecting transformations introduce a high
degree of uncertainty. Energy systems continue

to evolve unevenly across regions and sectors,
creating divergent conditions for growth, investment
and competitiveness. This variability translates

into markedly different operating environments,
requiring businesses to make strategic choices
during heightened volatility, transition risks and
structural shifts.

Amid rising uncertainty, foresight becomes a
strategic imperative, enabling leaders to stress-test
assumptions, anticipate disruption, manage risk and
act early on the opportunities that will define long-
term advantage in the new economy.

Turning uncertainty into foresight

The World Economic Forum’s Scenarios for the
Global Economy Dialogue Series uses scenario
analysis and cross-industry dialogue to help
decision-makers navigate global economic
developments and assess their implications for
strategy and investment decisions.

This is the third topic in the series and explores how
the interplay between legacy energy system stability
and access to clean energy could shape growth and
competitiveness in 2035 and underpin corporate
strategies and investment decisions. This white
paper consolidates the views and insights from the
members of the Forum’s Chief Strategy Officers
Community and leading experts across the Forum’s
industry communities and other networks.

Four scenarios for
powering growth in 2035

The interaction of legacy and emerging energy
systems generates four alternative futures, each
with distinct implications for long-term growth and
competitive advantage that can transform industries
and reshape individual businesses.

@ Hybrid Growth: Relatively stable legacy
systems and accessible clean power limit
major disruption, supporting moderate
growth, incremental productivity gains and
stable energy costs. Trade remains broadly
open but increasingly shaped by predictable
standards, carbon transparency and
compliance. Labour transitions are gradual,
giving firms time to adjust. The central risk
is stability delaying deeper investment in
productivity and future resilience.

@ Fragmented Advantage: Energy systems
remain functional, but clean technology,
minerals, finance, standards and markets
become politicized and restricted. Alliances
develop divergent techno-industrial structures
and competitiveness profiles, raising barriers
to energy-related trade across blocs, while
non-aligned and capital-constrained
economies face higher costs and weaker
industrial prospects. Productivity slows as
supply chains duplicate, technology diffusion
narrows and labour markets fragment.

@ Clean Pivot: Multiple crises destabilize legacy
energy systems, raise costs and compress
investment and transition timelines. Clean
energy scales, but affordability and reliability
improve only where finance, grids, skills and
institutions can deliver. Growth weakens
before recovering selectively, as those
economies that are well-equipped convert
clean infrastructure into productivity, industrial
renewal and export gains. Grid resilience
becomes a strategic constraint. Trade shifts
towards low-carbon products and clean
industrial locations. Labour markets face
simultaneous shortages and displacement.

@ Efficiency Imperative: Growth stalls as

fragile legacy systems and restricted clean
alternatives make energy scarcity a binding
economic constraint. Security and affordability
deteriorate and trade contracts, especially in
energy-intensive sectors. Competitiveness
involves an even greater focus on efficiency,
continuity and resilience than in the past.
Labour markets weaken with job losses and
shrinking investment, especially in exposed
industrial regions. Policy becomes crisis-
driven, interventionist and unstable.
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Strategies for the future

Drawing on the scenario narratives, analysis of
business implications across the alternative futures,
and dialogues with chief strategy officers and
experts, the following “no-regret” strategies were
identified to help businesses prepare today for
multiple scenarios.

— Secure critical energy pathways and adopt
systems-thinking

—  Build supply-chain optionality

— Invest in resilience capabilities early
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Ensure financial and strategic adaptability

Secure access to critical technologies
and talent

Develop regional strategies for an uneven
global economy

Re-skill for a more integrated energy
and industrial future

Provision for policy complexity and
regulatory divergence

Build strategic partnerships to shape
future markets
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@ Trade tensions,
shifting alliances
and supply chain
securitization are
reshaping how
and where value
is created.

Introduction

The evolving interplay between conventional
and clean energy systems is redefining how
growth is powered and how risks are managed.

Growth in the global economy is being shaped by
geoeconomic competition, industrial policy and
control over the inputs that determine productive
capacity. Trade tensions, shifting alliances and
supply chain securitization are reshaping how and
where value is created, where production is located,
and which economies are able to sustain growth
under conditions of heightened volatility.

This transition is unfolding against a backdrop of
subdued economic momentum. The International
Monetary Fund (IMF) projects global growth

of 3.1% in 2026 and 3.2% in 2027, remaining
below pre-COVID-19 pandemic averages.' At

the same time, elevated commodity prices,
persistent inflationary pressures and tighter financial
conditions are constraining investment and testing
economic resilience.

Energy is a foundational determinant of productive
capacity and competitiveness. The industries
expected to drive growth over the next decade,
including artificial intelligence (Al), advanced
manufacturing, electrified transport and low-
carbon materials, are all structurally dependent on
reliable, affordable and secure energy. As these
sectors scale, energy demand is becoming more
concentrated, continuous and less flexible.

The scale of this shift is significant. Electricity
demand from data centres is expected to more
than double from 2025 levels, potentially reaching
950 terawatt-hours (TWh) by 2030.2 These

new demand centres will test grid capacity,
permitting systems, investment models and public
acceptance, making energy cost, reliability and
availability core dimensions of competitiveness.

The World Economic Forum’s latest Executive
Opinion Survey identifies high energy and
commodity costs as the most consistent constraint
on growth, ranking among the top three barriers

in 73 of 118 countries (Figure 1).° It is particularly
acute in Northern America and Oceania, and
remains a top three constraint across much of
Europe, the Middle East and North Africa, and
Sub-Saharan Africa.* This reflects the combined
pressure of rising energy demand and persistent
geopolitical uncertainty, which are disrupting energy
and trade flows and increasing transit risks around
critical chokepoints, as seen most recently in the
Middle East conflict and the subsequent blockade
of the Strait of Hormuz.®

These dynamics are also reshaping the geography
of trade and industry. The World Trade Organization
(WTO) notes growing trade sensitivity to tariffs,
policy uncertainty and energy-related shocks, with
merchandise trade growth expected to slow to 1.9%
in 2026 before partially recovering to 2.6% in 2027.°
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FIGURE 1

Barriers most frequently cited as top constraints to growth

High costs of energy and commodities

Lack of policy stability and continuity

Lack of skilled workforce

Outdated and inflexible regulations

Lack of adequate infrastructure

Limited access to finance for business investments

Limited technological know-how and innovation capacity

Limited access to/integration into global value chains

Note: Share of countries citing the barrier among their top three constraints to growth.
Source: World Economic Forum. (2026). Growth in the New Economy: Towards a Blueprint.

® Growth will
depend not only on
the availability of
critical inputs, but
on how effectively
they are combined
and scaled within
increasingly
complex and

contested systems.

Labour markets also adjust as technological
change, geoeconomic fragmentation,
demographic shifts and the green transition
reshape them.” The implication is a more
complex growth model in which competitiveness
depends not only on capital deepening and
technological adoption, but also on the ability to
reallocate labour, close skills gaps and manage
transition dynamics at scale.

By 20835, the central question for the new
economy will therefore be whether economies can
convert energy, capital, technology and talent into
sustained productivity growth, industrial renewal,
affordable living standards and resilient trade
positions. Growth will depend not only on the
availability of these inputs, but on how effectively
they are combined and scaled within increasingly
complex and contested systems.

In this environment, building strategies that are
both ambitious and resilient will require a deeper
understanding of how these forces interact beyond
single-point forecasts, and how they may reshape
the conditions for growth in the decade ahead.

The Forum’s Scenarios for the Global Economy
Dialogue Series combines foresight analysis with
peer-level, cross-sector dialogue to help decision-
makers anticipate disruptions in the global
economy and understand their implications for
strategy, investment decisions and resilience.

61.9%

30 40 50 60 70

Share of countries (%)

This is the third paper in the series and examines
four scenarios for powering growth to 2035. It
explores how different combinations of legacy
energy system stability and clean-energy access
could reshape competitiveness, industrial structure
and the distribution of economic advantage.

The stability of legacy energy systems vector
represents the extent to which fossil fuel and
conventional energy systems remain reliable,
price-stable and resilient to shocks, or become
structurally fragile.

The accessibility of clean energy vector captures
the extent to which clean energy, including low-
and zero-carbon energy sources and enabling
technologies, is broadly accessible across
economies or restricted and concentrated with

a small number of actors.®

Different combinations of these variables produce
fundamentally different growth environments, from
stable hybrid systems that support sustained
expansion, to fragmented or constrained systems
that limit growth and deepen volatility. Each scenario
has distinct implications for industrial transformation,
investment patterns and competitive advantage.

The paper and the dialogue that accompanied it
aim to provide a framework to analyse risks and
opportunities and align strategies across alternative
futures amid growing uncertainty.
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2.1

FIGURE 2

Four futures for powering
growth in 2035

The four scenarios aim to provide
stylized narratives of how growth will
be powered over the next decade.

Scenarios at-a-glance

The interaction of legacy energy system stability
and accessibility of new energy sources generates
the following four futures for powering growth in
2035 (Figure 2).

Scenario 1: Hybrid Growth. Relatively stable legacy
systems and accessible clean power limit major
disruption, supporting moderate growth, incremental
productivity gains and stable energy costs. Trade
remains broadly open but increasingly shaped by
predictable standards, carbon transparency and
compliance. Labour transitions are gradual, giving
firms time to adjust. The central risk is stability delaying
deeper investment in productivity and future resilience.

Scenario 2: Fragmented Advantage. Energy
systems remain functional, but clean technology,
minerals, finance, standards and markets become
politicized and restricted. Alliances develop
divergent techno-industrial structures and
competitiveness profiles, raising barriers to energy-
related trade across blocs, while non-aligned and
capital-constrained economies face higher costs
and weaker industrial prospects. Productivity slows
as supply chains duplicate, technology diffusion
narrows and labour markets fragment.

Four scenarios for powering growth in 2035

Scenario 3: Clean Pivot. Multiple crises
destabilize legacy energy systems, raise costs
and compress investment and transition timelines.
Clean energy scales, but affordability and reliability
improve only where finance, grids, skills and
institutions can deliver. Growth weakens before
recovering selectively, as those economies that
are well-equipped convert clean infrastructure into
productivity, industrial renewal and export gains.
Grid resilience becomes a strategic constraint.
Trade shifts towards low-carbon products and
clean industrial locations. Labour markets face
simultaneous shortages and displacement.

Scenario 4: Efficiency Imperative. Growth

stalls as fragile legacy systems and restricted

clean alternatives make energy scarcity a binding
economic constraint. Security and affordability
deteriorate and trade contracts, especially in
energy-intensive sectors. Competitiveness involves
an even greater focus on efficiency, continuity and
resilience than in the past. Labour markets weaken
with job losses and shrinking investment, especially
in exposed industrial regions. Policy becomes
crisis-driven, interventionist and unstable.

Legacy energy stability

Scenario 2
Fragmented Advantage

Clean

energy <— Restricted

access

Scenario 4
Efficiency Imperative

Source: World Economic Forum.
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These futures have different characteristics when chains, labour markets and other areas. Table 1
it comes to growth, productivity, energy security summarizes the potential direction of these
and sustainability, competitiveness, supply characteristics by 2035 relative to today’s baseline.

TABLE 1 | Economic data trajectory for the four scenarios by 2035

Baseline Scenario 1 Scenario 2 Scenario 3 Scenario 4
Hybrid Fragmented Clean Efficiency
Growth Advantage Pivot Imperative
GDP growth, annual % 3.1% e
Share of critical minerals .
refining concentration, %! e 9 0 9 e
Clean energy investment, $, trillion 2.3 e e 0 9
Global supply chain pressure index 0.17 e e a 0
Energy price, annual % change 24% 9 e e 0
Carbon intensity, kg CO,e per GDP
(2021 PPP $)2 = o > o (7]
Labour market turnover, % 22% e e 0 e
Harmful trade policy interventions
implemented annually, # L 9 e 9 0

" Average share of key minerals refined by the top three refining countries

2 Kilograms of carbon dioxide equivalent emitted for each dollar of economic output, adjusted for purchasing power using
2021 prices.

Note: The arrows denote a directional change in a given scenario characteristic. All values are at the global level unless
specified otherwise. The analysis is based on scenario narratives and extrapolations from similar existing research. The
directionality is illustrative and for scenario-building purposes only.

Source: International Monetary Fund (IMF). (2026); International Energy Agency (IEA). (2025); BloombergNEF. (2026);
Federal Reserve Bank of New York. (2026 rolling 12-month average); World Bank. (2026 forecast); World Bank. (2024);
World Economic Forum. (2025-2030 combined total); Global Trade Alert. (2025).
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2.2  Scenarios in-depth

Scenario 1: Hybrid Growth

Resilient legacy energy system, broad access to clean energy

Relatively stable legacy systems and accessible clean power limit major
disruption, supporting moderate growth, incremental productivity gains
and stable energy costs. Trade remains broadly open but increasingly
shaped by predictable standards, carbon transparency and compliance.
Labour transitions are gradual, giving firms time to adjust. The central risk

is stability delaying deeper investment in productivity and future resilience.

7I

AV

7I >

GDP growth, annual %
Baseline: 3.1%

(International Monetary Fund, 2026)

N

Share of critical minerals
refining concentration, %

Baseline: 86%
(International Energy Agency, 2025)

N 2>

Clean energy investment

Baseline: $2.3 trillion
(BloombergNEF, 2026)

Global supply chain

pressure index

Baseline: 0.17

(Federal Reserve Bank of New York,
2026, rolling 12-month average)

N

Energy price,
annual % change

Baseline: 24%
(World Bank, 2026 forecast)

® Firms and
economies that
manage to turn
operational
complexity of
managing a
hybrid system
into compounding
advantage are
poised to win.

Carbon intensity, kg COe
per GDP (2021 PPP $)

Baseline: 0.2
(World Bank, 2024)

Labour market turnover, %

Baseline: 22%
(World Economic Forum, 2025—
2030 combined total)

Harmful trade
policy interventions
implemented annually

Baseline: 4,088
(Global Trade Alert, 2025)

Note: The arrows denote a directional change in a given scenario characteristic. All values are at the
global level, unless specified otherwise. The analysis is based on scenario narratives and extrapolations
from similar existing research. The directionality is illustrative and for scenario-building purposes only.

In this scenario, the legacy energy system remains
sufficiently reliable to support growth, while clean
energy technologies and enabling inputs become
broadly accessible across much of the global
economy, though not uniformly affordable. By
20835, economies operate through a hybrid system
in which legacy fuels, existing infrastructure and
expanding clean energy sources coexist, with
competitiveness shaped by how well firms and
countries manage both systems.

The growth environment is positive but not
transformative. Energy costs stabilize at the

2020s baselines initially, as economies finance grid
reinforcement, storage, transmission, electrification
and industrial retrofits while still carrying the
operating and resilience costs of the legacy fossil
system. The result is a more diversified and resilient
energy base. Prices decline towards 2035, but not
in a system-wide cost drop anticipated in more
optimistic transition pathways.

Although clean technologies are available globally,
high financing costs, weaker grids, debt burdens,
and dependence on imported equipment

limit the speed and inclusiveness of adoption.
Import-dependent developing economies face
the hardest trade-offs. Optimization, selective
material substitution and innovation help alleviate
pressure on critical mineral demand and improve
system resilience, but only partially offset the high
concentration of clean energy supply chains,
leaving structural dependencies largely in place.

Capital flows favour scalable, risk-adjusted
improvements with near- to medium-term

payoffs. Firms and economies that manage to turn
operational complexity of managing a hybrid system
into compounding advantage are poised to win.

— Growth and productivity: Advanced economies
expand, while emerging markets grow unevenly,
depending on their ability to finance infrastructure
and manage import costs. Hybrid energy systems
are powering the scale-up of Al deployment
and its productivity gains. Investment is steady
rather than explosive and phased through
normal capital cycles. The macroeconomic result
is relative stability. However, while growth can
rely on benign cost dynamics, economies do
not experience deep transformation, with broad
but incremental innovation.

— Energy and sustainability: The energy mix is
incorporating a growing share of clean sources
at a steady pace, though not at transformational
speed. Advanced economies reach 50-70%
renewable electricity by 2035,° but overall
energy system decarbonization, including heat,
transport and industrial processes, lags the
power sector by a margin. Natural gas performs
the reliability and balancing function. Oil retains
a meaningful role in transport, petrochemicals
and aviation. Coal persists longer than
expected in some emerging markets where
replacement costs, financing constraints
and domestic resource endowments favour
gradual substitution over rapid phaseout.

Four Futures for Powering Growth in the New Economy: Energy and Competitiveness in 2035 9



— Industrial competitiveness: Competitiveness is
determined by the ability to run hybrid systems
efficiently and keep costs low. Incumbents retain
significant advantages because the transition
proceeds at a pace they can absorb. Fossil-
dependent regions face gradual adjustment
rather than a sudden collapse. Firms with
large balance sheets, customer relationships
and operational experience modernize without
abandoning their core assets. The most
successful firms build energy intelligence
functions that combine procurement, regulatory
monitoring, carbon accounting, operational
analytics and scenario planning. Lagging
companies experience energy complexity,
compliance demands and slower infrastructure
execution as a growing competitiveness drag.

— Trade and supply chains: Trade remains
broadly open, and global supply chains
are only marginally reorganized by energy
dynamics and the impact of carbon border
adjustment mechanisms and corporate net-
zero commitments. This creates new industrial
clusters such as green hydrogen hubs,
renewable-powered aluminium smelting and

solar manufacturing corridors that compound
their advantages through the decade. Critical
mineral supply chains receive policy attention
and capital. While mineral bottlenecks do

not disappear, they become a manageable
constraint rather than a crisis.

— Labour market: Gradual transition allows labour
markets time to retrain and redeploy workers,
while the positive economic outlook contributes
to a tight labour market with shortages in some
sectors. Skills premiums rise for electricians,
grid engineers, compliance specialists and
digital operators, though the pace of change
is slow enough to be partly absorbed.

— Policy and regulatory environment: The policy
environment is complex but mostly predictable.
Carbon pricing, disclosure rules, efficiency
standards, clean technology incentives
and industrial policy instruments coexist in
overlapping jurisdictional regimes. The best-
performing firms are those most capable of
navigating policy complexity, managing power
procurement dynamically and integrating
compliance with industrial strategy.

Energy systems remain functional, but clean technology, minerals, finance,
standards and markets become politicized and restricted. Alliances
develop divergent techno-industrial structures and competitiveness

Resilient legacy energy, restricted access to clean energy

profiles, raising barriers to energy-related trade across blocs, while non-
aligned and capital-constrained economies face higher costs and weaker

industrial prospects. Productivity slows as supply chains duplicate,
technology diffusion narrows and labour markets fragment.

> 0 >

/

GDP growth, annual % Share of critical minerals Clean energy investment Global supply chain
Baseline: 3.1% refining concentration, % Baseline: $2.3 trillion pressure index
(International Monetary Fund, 2026) Baseline: 86% (BloombergNEF, 2026) Baseline: 0.17

(International Energy Agency, 2025)

> >

(Federal Reserve Bank of New York,
2026, rolling 12-month average)

/ /

Energy price, Carbon intensity, kg COe Labour market turnover, % Harmful trade

annual % change per GDP (2021 PPP $) Baseline: 22% policy interventions
Baseline: 24% Baseline: 0.2 (World Economic Forum, 2025- implemented annually
(World Bank, 2026 forecast) (World Bank, 2024) 2030 combined total) Baseline: 4,088

In this scenario, the legacy fossil system remains
broadly reliable, preventing a global energy crisis.
Clean technologies continue to improve, but the
know-how, critical materials, standards and talent
required to deploy them are concentrated in a small
number of actors and used as strategic levers.

Some countries decide to double down on legacy
energy systems for their economic competitiveness,

(Global Trade Alert, 2025)

Note: The arrows denote a directional change in a given scenario characteristic. All values are at the
global level, unless specified otherwise. The analysis is based on scenario narratives and extrapolations
from similar existing research. The directionality is illustrative and for scenario-building purposes only.

with techno-industrial structures diverging sharply
across geographies and blocs. Export controls,
investment screening and tariffs expand. Countries
and companies inside well-resourced ecosystems
benefit from preferential market access, subsidized
infrastructure, low-cost inputs, technology access
and protected supply chains. Those outside face
higher costs, tariff premiums, equipment constraints,
export controls and weaker bargaining power.
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® Rival economic
blocs channel
capital into
strategic capacity
and alternative
technology
ecosystems,

often leading to
duplications rather
than expanding the
global productivity
frontier.

Innovation accelerates in strategic domains but
becomes less globally efficient. Economic blocs
invest in material substitution, recycling, grid
software, Al-enabled energy systems, advanced
manufacturing and domestic processing. However,
knowledge flows narrow, standards diverge and
systems duplicate.

— Growth and productivity: While the

reliability of legacy energy systems prevents
disruptions to growth, economic models are
deeply fragmented, and the global economy
is structurally less efficient. Rival economic
blocs channel capital into strategic capacity
and alternative technology ecosystems, often
leading to duplications rather than expanding
the global productivity frontier. Economies that
lack critical assets face higher technology costs,
reduced access to critical inputs and weaker
bargaining power.

— Energy and sustainability: Within well-

resourced blocs, energy becomes cheaper

and technologically more standardized and
sophisticated. This divergence compounds over
time, creating a structural divide in industrial
competitiveness and in the policy and regulatory
environment between bloc insiders and bloc
outsiders. Countries that do not control clean
value chains raise barriers against these
products, making access more expensive

and their sustainability outlook less promising.
Greenhouse gas emissions decline within the
clean blocs but remain elevated outside them.

— Industrial competitiveness: Governments

favour domestic champions, national resilience
and trusted suppliers within their energy-
industrial systems. Mineral-rich economies with
capable institutions gain bargaining power if
they can move beyond raw-material exports
into processing, infrastructure and skills
development. Those with weak governance
risk intensified extraction without durable
industrial upgrading. Non-aligned economies
and firms outside protected ecosystems face
higher input costs, weaker technology access

and reduced market power. Scale still matters,
but only when combined with the ability to
operate across competing regulatory and
technology systems.

Trade and supply chains: Trade becomes
more conditional. Fossil fuels continue to flow
globally while restrictions are in place for clean
energy products. Supply chains are friend-
shored, duplicated and monitored. Mineral-rich
middle powers gain influence, especially where
governance capacity allows them to negotiate
processing investment, infrastructure and skills
development rather than simply exporting raw
materials. Firms outside blocs face the highest
costs as they lack both protected markets and
subsidized inputs.

Labour market: Labour market disruptions are
minimized, as many countries maintain focus on
legacy energy systems and related industries,
protecting jobs through restrictive trade policy.
Labour markets reward geopolitical compliance,
industrial engineering, mining, processing,
cybersecurity, technology and trade-law
expertise. Demand in strategic industries
expands, while workers in globally exposed
sectors face adjustment as firms redesign
around regional boundaries.

Policy and regulatory environment: The
operating environment is deeply fragmented,
with competing systems and divergent
regulations. Export controls, investment
screening, subsidies, procurement rules,
strategic reserves and national security reviews
become routine economic instruments.
International institutions remain present but
much weaker; disputes are increasingly
resolved through power and retaliation rather
than neutral arbitration. Governments face a
difficult balance between security and cost.
For companies, policy risk becomes intrinsic
to business strategy as sourcing decisions,
technology partnerships and ownership
structures trigger regulatory consequences in
a divided world operating in parallel systems.
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Scenario 3: Clean Pivot

Fragile legacy energy system, broad access to clean energy

Multiple crises destabilize legacy energy systems, raise costs and compress
investment and transition timelines. Clean energy scales, but affordability
and reliability improve only where finance, grids, skills and institutions can
deliver. Growth weakens before recovering selectively, as those economies
that are well-equipped convert clean infrastructure into productivity,

industrial renewal and export gains. Grid resilience becomes a strategic
constraint. Trade shifts toward low-carbon products and clean industrial
locations. Labour markets face simultaneous shortages and displacement.

9
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GDP growth, annual %
Baseline: 3.1%

(International Monetary Fund, 2026)

7I

Share of critical minerals
refining concentration, %

Baseline: 86%
(International Energy Agency, 2025)

AV

Clean energy investment

Baseline: $2.3 trillion
(BloombergNEF, 2026)

Global supply chain

pressure index

Baseline: 0.17

(Federal Reserve Bank of New York,
2026, rolling 12-month average)

™ AV

Energy price,
annual % change

Baseline: 24%
(World Bank, 2026 forecast)

Carbon intensity, kg COe
per GDP (2021 PPP $)

Baseline: 0.2
(World Bank, 2024)

Labour market turnover, %

Baseline: 22%
(World Economic Forum, 2025—
2030 combined total)

Harmful trade
policy interventions
implemented annually

Baseline: 4,088
(Global Trade Alert, 2025)

Note: The arrows denote a directional change in a given scenario characteristic. All values are at the
global level, unless specified otherwise. The analysis is based on scenario narratives and extrapolations
from similar existing research. The directionality is illustrative and for scenario-building purposes only

In this scenario, the legacy energy system becomes
unreliable and expensive, while low-carbon energy
alternatives are accessible enough to scale widely.
However, this is not a smooth green boom but

a pressured, uneven acceleration in which clean
alternatives are accessible, but only actors with
grids, skills, capital and institutional capacity convert
that access into competitiveness by 2035.

The first phase is highly disruptive. Fossil fuel price
spikes, climate-related infrastructure disruptions
and grid reliability incidents expose the fragility of
operating models built on assumed energy stability.
Energy-intensive sectors face margin compression.
Households experience higher costs. Firms with
large fossil-dependent asset bases are forced

into accelerated write-downs and emergency
capital programmes.

The second phase sees economic improvement,
but not universal prosperity. While cheap, clean
power is not available everywhere, rapid deployment
of clean generation, storage, grids, demand
response and electrified industrial processes creates
more durable cost and reliability advantages in a
limited group of leading regions. Where institutions
can mobilize finance, permitting, skills and
infrastructure, clean energy becomes a platform

for productivity growth, manufacturing relocation,
digital expansion and low-carbon exports.

By 2035, the world has not completed a clean
transformation, but in leading sectors and regions,
the competitive advantage of clean, electrified and
flexible systems has become increasingly visible.

Growth and productivity: The macroeconomic
path follows a staggered J-curve. In the first
years of the scenario, growth slows or contracts
as energy shocks, inflation, emergency
subsidies and compressed capital requirements
weigh on output. From the early 2030s,

leading transition economies begin to see
productivity gains where electrification, smart
grids, automation and low-carbon industrial
processes scale together. The gains are
selective rather than universal. They come not
only from cheaper power, but from redesigned
production systems. Investment booms in
grids, storage, electrification, industrial retrofits,
clean manufacturing and climate-resilient
infrastructure, but capital flows most readily

to regions with credible execution capacity.

Energy and sustainability: Leading transition
markets achieve significant renewable electricity
penetration by 2035, where aggressive grid
investment, scaled battery storage, expanded
interconnection and flexible demand response
enable systems to integrate high shares of
variable generation while maintaining reliability.
The electrification of transport accelerates
dramatically, but hard-to-abate sectors face
longer transition timelines. By 2035, a limited
group of leading transition economies begin to
see structurally lower marginal power costs,
though delivered electricity prices remain
shaped by grid investment, and storage,
financing and policy design. Emissions in early-
moving economies fall sharply, but lagging
economies decarbonize more slowly.
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® Early movers -
in electrified
operations, low-
carbon materials,
clean procurement
and flexibility gain
cost, resilience
and market-access
advantages.

Scenario 4: Efficiency Imperative

Fragile legacy energy system, restricted access to clean energy

Industrial competitiveness: Competitive
advantage is shaped by the ability to convert
clean energy access into reliable, affordable
and investable production systems. Countries
and firms with credible institutions, investable
projects, strong grids, skilled labour and
low-cost finance move faster. Those facing

high financing costs, weak infrastructure or
slow permitting remain exposed to expensive
and unreliable energy even when clean
technologies are globally available. Early movers
in electrified operations, low-carbon materials,
clean procurement and flexibility gain cost,
resilience and market-access advantages.
Industrial clusters, data centres and electrified
manufacturing concentrate where infrastructure,
finance, skills and policy execution can

keep pace.

Trade and supply chains: Trade is reorganized
around clean production credentials, energy cost
and delivery reliability. Low-carbon products
gain preferential access to high-standard
markets, public procurement and corporate
supply chains. Carbon border measures
expand and become more consequential
because the gap between clean and high-
carbon production widens. Supply chains shift
towards locations with clean power access, grid
connection capacity, permitting speed, critical

minerals, engineering talent and climate-resilient
infrastructure. Critical minerals face significant
stress during the acceleration phase, but rapid
innovation and investment (both public and
private) help ease pressure over time. Recycling,
material efficiency and substitution scale as part
of the new industrial base.

Labour market: Labour markets face both
shortage and displacement. Demand rises for
electricians, grid engineers, battery technicians,
power electronics specialists, clean-process
engineers, construction workers and project
managers. At the same time, workers in fossil
fuel extraction, refining, internal-combustion
supply chains and carbon-intensive industrial
processes face concentrated disruption.

Regulatory environment: Fossil energy
price spikes and reliability failures provide
governments with the political mandate and
the economic necessity to implement reforms
that would have been difficult otherwise.

By 2035, the policy environment becomes
more predictable, but also more demanding
as environmental sustainability rules, clean-
production credentials, carbon disclosure
requirements and product-level emissions
standards become more stringent and more
consistently enforced.

Growth stalls as fragile legacy systems and restricted clean alternatives
make energy scarcity a binding economic constraint. Security and
affordability deteriorate and trade contracts, especially in energy-intensive
sectors. Competitiveness involves an even greater focus on efficiency,
continuity and resilience than in the past. Labour markets weaken with

job losses and shrinking investment, especially in exposed industrial
regions. Policy becomes crisis-driven, interventionist and unstable.

\%

7| N

™

GDP growth, annual %

Baseline: 3.1%
(International Monetary Fund, 2026)

g

Share of critical minerals
refining concentration, %

Baseline: 86%
(International Energy Agency, 2025)

7I

Clean energy investment

Baseline: $2.3 trillion
(BloombergNEF, 2026)

7I

Global supply chain
pressure index
Baseline: 0.17

(Federal Reserve Bank of New York,
2026, rolling 12-month average)

g

Energy price,
annual % change

Baseline: 24%
(World Bank, 2026 forecast)

Carbon intensity, kg CO_e
per GDP (2021 PPP $)

Baseline: 0.2
(World Bank, 2024)

In this scenario, the world encounters system-wide
energy shortages produced by underinvestment

in legacy systems, restricted access to clean
energy and inadequate deployment, grid
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Labour market turnover, %
Baseline: 22%

(World Economic Forum, 2025—
2030 combined total)

Harmful trade
policy interventions
implemented annually

Baseline: 4,088
(Global Trade Alert, 2025)

Note: The arrows denote a directional change in a given scenario characteristic. All values are at the
global level, unless specified otherwise. The analysis is based on scenario narratives and extrapolations
from similar existing research. The directionality is illustrative and for scenario-building purposes only.

bottlenecks, climate disruption, capital-market
stress and geoeconomic fragmentation. As a
result, the global economy is caught between
two incomplete systems.
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® Potential for
long-term growth
declines, forcing
firms to shorten
investment
horizons and
focus on efficiency
and cost
reductions.

Economic growth is weak and recessionary.
Governments intervene to protect households
and strategic industries. Firms shorten investment
horizons and focus on energy efficiency and cost
reductions. Capital becomes defensive. Supply
chains move from optimization to resilience.

Innovation becomes urgent but is fragmented.
Some useful advances emerge, but the broader
innovation ecosystem is weakened by scarce
capital, policy volatility, reduced international
collaboration and shorter investment horizons.

Those with flexible operations, resilient supplies
and the ability to acquire distressed assets enjoy
competitive advantage as competitors curtail
production or exit markets.

— Growth and productivity: The growth
environment is recessionary, with a wide
divergence of outcomes between the most and
least energy-secure economies. Potential for
long-term growth declines in many sectors as
investment shifts away from expansion towards
emergency resilience, efficiency and operational
excellence. The cost of capital rises for exposed
sectors, creating a feedback loop in which the
investment needed to resolve energy scarcity
becomes harder to finance. Those with access
to energy and critical mineral supplies as well as
technology use these as strategic levers to gain
advantage over competitors.

— Energy and sustainability: Energy systems
cannot meet demand through either legacy or
clean energy, producing chronic shortfalls, high
prices and periodic rationing. Crisis conditions
generate pressure to reopen ageing fossil-based
assets, such as coal plants that had been
retired, in order to meet immediate demand.
Carbon prices, where they exist, are suspended
or waived under emergency provisions that
prioritize supply security over climate objectives.
Emissions reductions stall and temporarily
reverse in the most severely affected markets.

— Industrial competitiveness: Energy-secure
regions gain pricing power and attract
production, while import-dependent and
energy-fragile regions lose capacity, investment
and export competitiveness. Energy-intensive
sectors consolidate around locations with
reliable power, fuel access, on-site generation,

storage, microgrids or favourable domestic
energy allocation. Economic geography narrows
as production shifts towards places that can
guarantee energy and logistics under stress,
while exposed industrial communities face
concentrated employment losses and fiscal
pressure. Balance-sheet strength becomes a
competitive asset, allowing well-capitalized firms
to acquire distressed assets in energy-secure
locations. The competitive frontier shifts from
expansion to continuity. Technology diffusion

is slow, and public budgets are consumed by
subsidies and emergency support.

Trade and supply chains: Global trade
contracts in energy-intensive and time-
sensitive categories. Air freight, refrigerated
shipping, energy-intensive intermediate goods
and automotive components become more
expensive. Supply chains shorten, regionalize
and concentrate. Export controls on energy,
fuels, critical minerals and grid equipment
proliferate as governments prioritize domestic
security. Market access becomes less about
carbon credentials and more about delivery
reliability, political priority and energy availability.
Businesses whose production depends on
suppliers in energy-fragile regions with limited
redundancy are most exposed.

Labour market: Labour markets weaken as
energy scarcity suppresses output, raises
business costs and accelerates closures in
exposed regions. Job losses spread beyond
heavy industry into logistics, retail, construction
and services as demand falls. Informal
employment, downward wage pressure and
industrial unrest rise, while firms prioritize
workforce retention, flexible deployment and
critical-skills protection.

Policy and regulatory environment: Policy
becomes unstable, with rules changing quickly,
contracts are politicized and market signals are
suppressed, making it harder for businesses to
operate. Governments resort to windfall taxes,
rationing, export controls, emergency subsidies,
and, in some cases, nationalization to manage
the scarcity. While some of these measures
deliver short-term relief, they damage long-term
investment incentives. International coordination
weakens as governments prioritize domestic
supply over collective frameworks.
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Implications for businesses

These scenarios aim to help businesses
navigate risks, harness opportunities
and shape strategies.

These four alternative futures and the stylized with chief executive officers (CEOs), chief strategy

narratives associated with them provide a lens officers (CSQOs), chief risk officers (CROs) and

for analysing and stress-testing how the evolving subject matter experts, this chapter examines

interplay between legacy and new energy systems the key risks and opportunities for businesses

could reshape growth and competitiveness in across the four scenarios. It also outlines strategic

the next decade. considerations to help businesses strengthen
resilience and position for long-term success in the

Building on insights from previous chapters, as well face of these possible futures.

as a series of strategic dialogues and consultations

Scenario 1: Hybrid Growth

Top risks

Incremental transition logic discourages the bold capital reallocation needed to establish structural clean energy
cost advantage

— Persistent cost pressures and margin compression in regions with high retail energy prices, weak grids or slow
infrastructure buildout

— Capital misallocation risks and declining asset returns due to permitting delays, grid bottlenecks and underused
or stranded assets

— Regulatory complexity of operating across a hybrid energy system escalating compliance costs

— Talent misallocation from underinvesting in transformation capability, limiting firms’ ability to pivot as transition
pressures accelerate and the skills premium shifts sharply

Top
opportunities

— Productivity gains from energy efficiency, digital optimization and electrification

— Capital, production and jobs concentrating in regions combining cheap and reliable power, grid capacity and
regulatory clarity

— Stable, infrastructure-like returns from investments in grids, storage, electrification and system integration generate
long-duration, inflation-linked cash flows

Strategy
considerations

— Optimize energy sourcing, flexibility and efficiency to structurally lower unit costs and stabilize margins

— Prioritize modular, flexible and incremental investments to preserve optionality and avoid lock-in under uncertain
technology and policy trajectories

— Build flexibility to operate across old and new energy systems

— Embed carbon costs, regulatory exposure and energy price scenarios into pricing, capital allocation and supply
chain decisions
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Scenario 2: Fragmented Advantage

Top risks — Ownership structures, technology origin, data systems, supplier nationality and market exposure becoming
a source of regulatory and reputational exposure
— Diverging standards, tariffs, export controls and technology rules reducing economies of scale and limiting
inter-bloc activities
— Talent pools narrowing as inter-bloc hiring faces legal and compliance hurdles
— Localization, friend-shoring and strategic minerals stockpiling increasing input costs for components, infrastructure
and clean technologies
— Businesses outside major blocs facing reduced access to finance, technologies, customers and protected markets
Top — Subsidies, procurement rules and public financing inside leading economic blocs create growth opportunities in

opportunities

manufacturing, mining, chips, grids, software and infrastructure
— Domestic firms in strategic sectors gain protection from foreign competition

— Mineral-rich countries with strong governance moving up the value chain into processing, refining, manufacturing
and skills development

— Friend-shored manufacturing corridors creating demand for logistics, construction, housing, training, utilities
and professional services

Strategy
considerations

— Assess sanctions and retaliation exposure through second- and third-order supply-chain mapping

— Price strategic resilience into business cases, rather than treating fragmentation as temporary friction

— Develop regional talent strategies as mobility and research collaboration become more restricted

— Reduce exposure to dependencies that cannot be reconciled across rival technology, supply and data ecosystems

Scenario 3: Clean Pivot

Top risks — Transition-period price spikes and supply disruption damaging margins before clean benefits arrive
— Talent scarcity creating wage inflation
— Permitting capacity constraining pace of execution
— Spikes in critical mineral and technology demand as energy transition timeline compresses, which raise cost
and energy availability risks
— Regions that lose fossil fuel and high-carbon industries experiencing political backlash and social instability
Top — Firms with early access to clean power, electrified processes and low-carbon supply chains gain productivity

opportunities

and market-access

— Precision agriculture, low-emissions fertilizers, water management and regional processing benefit as food
systems adapt

— Low-carbon exports grow

Strategy
considerations

— Move before bottlenecks peak and accelerated demand raises pressure on technology, talent and critical inputs
— Stress-test and revalue assets under accelerated transition assumptions
— Build workforce redeployment pathways, not only training programmes

— Create fast internal decision processes for permitting, capital expenditure and partnerships

Scenario 4: Efficiency Imperative

Top risks

— Energy shortages and high prices compress margins and cause production curtailments globally
— Capital-market stress raises the cost of resilience investment when it is most needed
— Supply-chain concentration near fragile energy systems creates single-point-of-failure risk

— Cyberattacks on critical infrastructure and climate shocks compound fragility and raise insurance costs

— Financing costs rise for exposed infrastructure and industrial assets

Top
opportunities

— Pre-existing resilience infrastructure generates pricing power and market-share gains
— Microgrids, storage, backup generation and demand-management markets grow rapidly
— Well-capitalized firms acquire distressed assets in energy-secure locations

— Crisis-driven innovation accelerates but diffusion is slow, inefficient and localized

Strategy
considerations

— Prepare for regulatory volatility as price controls, nationalization, export bans and regulatory reversals accelerate
— Plan for operating under rationing, output curtailment and fiscal stress

— Strengthen critical digital systems, data recovery and cyber capabilities as power instability threatens continuity

of services, telecoms, payments and customer operations
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How businesses
can prepare today
for any scenario

Today'’s strategies and investment decisions will
determine how businesses will power growth

IN the next decade.

Drawing on a series of workshops and consultations
with CSOs and experts, the following strategies have
emerged as potential “no-regret” moves that could
help businesses anticipate change and prepare
today for any scenario.

Together, these considerations can help mitigate
risks, unlock new growth opportunities and build
resilience in the face of evolving market conditions.

Secure critical energy pathways and adopt
systems-thinking. Maintaining a diversified energy
portfolio will be decisive. Where exposure is high,
businesses will also need to secure key links from
generation to end use through a mix of contracts,
partnerships and selective integration rather than
relying solely on the grid.

Build supply-chain optionality. Reducing
dependence on single markets, technologies or
sourcing bases, while positioning across trusted
ecosystems, will strengthen adaptability in fragmented
environments and preserve the ability to shift capital,
procurement and partnerships as conditions change.

Invest in resilience capabilities early.

Securing critical inputs, building redundancy,
backup capacity and greater control over critical
bottlenecks will enable firms to absorb shocks and
sustain operations in a more volatile environment.

Ensure financial and strategic adaptability.
Greater volatility in growth, capital flows and
operating costs will require stronger balance sheets,
disciplined capital allocation and the flexibility to
navigate widening economic and regional divides.

Secure access to critical technologies
and talent. Competitive advantage will increasingly

depend on the ability to deploy storage,
electrification, automation, Al-enabled optimization
and advanced manufacturing technologies. Firms
should build technology partnerships, internal
expertise and talent pipelines before demand

for these capabilities becomes acute.

Develop regional strategies for an uneven
global economy. Growth, energy access, policy
support and technology diffusion will diverge
sharply across regions. Companies will need more
granular regional strategies that distinguish between
growth markets, resilience hubs, policy-aligned
ecosystems and markets exposed to affordability
or reliability constraints.

Re-skill for a more integrated energy and
industrial future. Preparedness depends as
much on organizational capability as on capital
investment. Strengthening skills in energy
management, supply-chain strategy, digital
operations, regulatory navigation and workforce
transformation will be essential to operate
effectively in more complex systems.

Provision for policy volatility and regulatory
divergence. Businesses should build the capacity
to operate across different carbon-pricing systems,
industrial policies, disclosure regimes, trade controls
and technology standards. Regulatory intelligence
and adaptive compliance will become strategic
functions, not back-office obligations.

Build strategic partnerships to shape

future markets. Firms that coordinate early with
governments, financiers, technology providers and
customers can help define standards, aggregate
demand, de-risk infrastructure and shape the
ecosystems in which future advantage will be created.
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