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The global sustainability
transition is unfolding
with a momentum that
neither political hesitation
nor short-term market
volatility can reverse.

In 2025, worldwide energy investment reached $3.3 trillion - two-thirds
directed toward clean energy, while the sustainable finance market
surpassed $79 trillion and is projected to approach $42 trillion by 2035.
Capital markets have already concluded that the clean transition is an
economic inevitability, not a moral choice.

Yet the transition is not smooth. A paradox defines our era: technology

is advancing at an exponential pace, private capital is accelerating,

and yet public policy oscillates between ambition and retreat. This

White Paper argues that understanding this paradox requires a rigorous
analytical lens - the Law of Technological Disruption - and translates that
understanding into a practical roadmap for business leaders, investors,
and policymakers.

Drawing on the theoretical framework developed by co-author Alberto
De Paoli, the paper applies the Law of Technological Disruption to the
energy and sustainability transition. Every obsevered major technological
revolution follows four asymmetric phases - Euphoria, Reaction, Quiet
Evolution, and Transformation - shaped by four amplifiers: financial
markets, behavioural dynamics, incumbent systems, and political
institutions. The energy transition is currently crossing from Quiet
Evolution into early Transformation. Those who misread the current
Reaction phase as evidence of failure will miss the decisive window for
strategic positioning.

The case study of Enel’s transformation (2014—-2022) illustrates what
happens when a large incumbent correctly reads the disruption cycle,
aligns its strategy with it, and uses financial innovation - including the
world’s first Sustainability-Linked Bond - to lock in its commitments. The
result was a doubling of market capitalisation, the elimination of coal
from its generation mix, and the emergence of a global renewable energy
powerhouse.

The paper concludes with two practical tools: the Finance-Technology-
Policy Triangle, which maps the systemic interdependencies that must
align for sustainable transformation; and a Decision-Support Matrix that
helps leaders navigate strategy under conditions of technological and
policy uncertainty.

The central message is clear: the transition is irreversible. The question is
not whether, but how fast, and who will lead.






1. Riding the Market Momentum
S Ustq i n q bil ity The global push toward sustainable development is visible in hard

investment data. In 2025, worldwide energy investment reached $3.3
trillion, up 10% from the previous year, with two-thirds - about $2 trillion

M o m e nt U m - flowing into clean energy (renewables, grids, storage, electric mobility,

and efficiency) [1]. For every dollar still going into fossil fuels, nearly
and the Paradox of two now fund low-carbon solutions - a historic shift, as clean-energy

Hesitant PO"CY spending has nearly doubled since 2015.

This acceleration shows that capital markets already treat the clean
transition as an economic inevitability rather than a moral choice.
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Figure 1: Global Investment Energy and Fossil Fuels, 2015-2025

Financial markets reinforce this direction. The sustainable finance market
reached $79 trillion in 2025 and is projected to approach $42 trillion by
2035 [2]. Green, social, sustainability and sustainability-linked (GSSS)
bonds again topped $1 trillion in annual issuance [3].

These figures confirm that private finance is increasingly driving the
transition ahead of regulatory compulsion, positioning sustainability
as the next frontier of value creation.
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Figure 2: Sustainable Finance Market Size and Forecast, 2025-2035 (Source: [2])
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Public Sector Fatigue

Paradoxically, government action has not kept pace with market
enthusiasm. In several major economies, climate policy has met political
resistance and shifting priorities. Europe, once the vanguard of ambitious
climate legislation, has slowed under the weight of inflation and energy-
security concerns. Some countries extended the life of coal plants or
softened emissions deadlines. Meanwhile, the EU’s Green Deal Industrial
Plan has struggled to secure stable funding and implementation.

While markets price in a low-carbon future, policy in many regions
still reacts to short-term pressures, creating uncertainty for long-term
investors.

The United States presents a mixed picture. The 2022 Inflation Reduction
Act unleashed unprecedented clean-energy incentives, spurring massive
investment in renewables and battery manufacturing. Yet the concurrent
politicisation of ESG and climate policy has generated volatility, with
some states restricting ESG-focused funds in public pensions.

This duality underscores the paradox: public policy can simultaneously
propel and hinder progress, depending on political cycles.

Emerging markets tell a similar story of divergence. Some are advancing
renewables aggressively; others remain constrained by fiscal limits, policy
fragmentation, or incumbent interests. Globally, the result is a patchwork
of ambition - where private investment races forward, but policy
coherence lags behind.

Wavering Public Perception

Underpinning political hesitation is a complex public sentiment. Most
citizens recognise the reality of climate change and the need for action,
but many worry about the economic costs falling on them. More than 9
out of 10 people polled across the European Union in 2024 support more
action to tackle climate change (EIB Climate Survey [4]). However, the
same research found that concern about the costs of the transition is
also palpable.

High energy prices and inflation have made some voters susceptible
to the narrative that green policies are to blame for economic pain.
This rhetoric can become self-fulfilling: by casting climate initiatives as
economically threatening, leaders justify slowing down - which then
slows the very transformation that markets and technology are
already driving forward.

The result is a disconnect between what forward-looking businesses are
doing (investing in low-carbon technology because it makes business
sense) and what some publics believe (that climate action might
undermine jobs or growth). Bridging this perception gap is crucial. It
requires reframing sustainability as an economic opportunity - a source
of jobs, innovation, and competitive advantage - rather than a cost.
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The Resilience of the Transition

Despite wavering public perception, the transition is unfolding —
unevenly, imperfectly, yet irreversibly.

Business leaders and investors should therefore plan for a future where
sustainability is fully integrated into the economy’s fabric. The key
uncertainty is not if we will transition, but how fast, and who will lead or
lag in the process. Companies that maintain ambitious climate strategies
and invest in innovation are positioning themselves to be on the winning
side of this historical shift. Policymakers, for their part, face a choice:
double down on enabling the transition and shaping it for fairness, or

risk being caught flat-footed by global market forces and technological
progress that proceed regardless.
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2. The Duadl
Speed of

Progress

Technology Races Ahead,
Policy Falls Behind

L
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Technology’s Exponential Trajectory

Over the past decade, clean technology has advanced at a pace that
surprised even optimists. What began as costly niche solutions have
become mass-market, economically superior options in many cases. The
International Renewable Energy Agency reports that solar photovoltaic
electricity costs fell ~90% from 2010 to 2024, and onshore wind costs
fell ~70% [5]. Battery prices for electric vehicles dropped over 90%,
making EVs increasingly affordable [6]. The result is that renewables
are now the cheapest source of new electricity in most of the world. In
sector after sector, ‘clean’ technologies are simply becoming the rational
economic choice - not just the ethical one.

This trend has momentum: each incremental improvement in areas like
solar efficiency, battery energy density, or building energy management
can scale globally, compounding the impact. Technology’s trajectory is
fundamentally exponential, as innovations build on one another and costs
follow experience curves downward.

Policy’s Reactive Tendency

By contrast, political and regulatory systems tend to move in cycles and
often react to short-term pressures. The faster technology and markets
change, the more incumbent interests may feel threatened - and the
more policymakers hear calls to ‘slow down. We call this the “politics of
nostalgia and incumbency” some leaders promise to protect legacy
industries or jobs tied to yesterday’s technologies. Fossil-fuel lobbies
and regions economically dependent on those industries amplify fears
of change, arguing that sustainability rules are too burdensome or
premature.

This defensive stance leads to policies that delay or dilute climate action
- prolonged subsidies for coal, rollbacks of environmental regulations,

or slow permitting for new renewable infrastructure. The broader public
narrative can swing accordingly. This back-and-forth creates a dual-
speed transition: markets sprint forward when profit signals appear,
then hit policy-induced speed bumps. For investors, such whiplash is
troublesome - inconsistent policy adds risk to long-term projects.

The Law of Technological Disruption: Four Phases

This dynamic of surge and backlash is not unique to the green transition.
History reveals that every major technological revolution follows a
recurrent structural pattern - the Law of Technological Disruption. The
four phases are not subjective interpretations, but structural states
observed across multiple revolutions, independent of sector or historical
period. Each phase is generated by the previous one and shapes the
conditions of the next.



The Four Phases of Technological Disruption
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Figure 3: The Four Phases of Technological Disruption
Euphoria

Euphoria begins when early manifestations of a new technology

with disruptive potential become visible - through prototypes, early
commercial applications, or performance breakthroughs. At this stage,
society correctly identifies the direction of change, recognising that

the new technology could eventually reshape an industry or entire
sectors of economic organisation. However, this directional insight is
accompanied by a systematic error in timing: the speed of transformation
is dramatically overestimated. Decades of technological, industrial, and
institutional evolution are compressed into unrealistic time horizons.
The phase generates intense attention, mobilises resources, and
accelerates experimentation - but creates expectations that no early-
stage technology can satisfy, thereby planting the seeds of subsequent
disappointment.

Reaction

Reaction emerges when the anticipated transformation fails to
materialise within the timeframe implied by Euphoria. The gap between
expectation and reality becomes visible and collective perception

adjusts abruptly. From a structural perspective, Reaction represents a
correction of temporal misalignment - not a reversal of technological
direction. The disruptive potential remains intact, but its realisation is now
perceived as distant, uncertain, or conditional. Because Reaction is driven
by disappointment, it is frequently misinterpreted as evidence that the
technological trajectory itself is flawed. This misreading is one of the most
strategically costly errors that leaders and investors can make.

Quiet Evolution

Quiet Evolution begins once the technology exits the centre of attention.
Public discourse fades, expectations are muted, and the technology
enters a phase of steady, cumulative development. This phase exists
because the technology already possesses the fundamental attributes
required for disruption. Performance improves incrementally, costs decline
through learning effects and scale, reliability increases, complementary
infrastructures and standards begin to form. These developments are
rarely dramatic, but they are decisive. The defining paradox of Quiet
Evolution is that the technology becomes truly disruptive while scepticism
still prevails.
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Transformation

Transformation occurs when the effects accumulated along the Quiet
Evolution become impossible to ignore. Adoption accelerates non-
linearly, often following S-shaped diffusion curves. The new technology
transitions from being an option to becoming the default choice. At this
stage, perception realigns with reality. Institutions adapt, organisational
structures shift, and the incumbent paradigm rapidly loses relevance.
Transformation often appears sudden, but it is the outcome of long
preparation. What changes abruptly is not the technology itself - it
follows the same path - but the collective recognition of its superiority.
Once Transformation begins, the direction of change becomes self-
reinforcing, and reversal is unlikely.

The Inception Point: The Most Consequential
Moment

At the core of the Law lies the Inception Point: It is during this phase that
disruptions cross their

‘Inception Point” the moment when a technology becomes economically,
technically, and systemically,superior even though full societal recognition
has not yet occur. This is the most strategically consequential moment in
any disruption cycle, because it determines who leads and who lags in the
subsequent Transformation.

The Inception Point does not coincide with widespread recognition

- it occurs during Quiet Evolution, often unnoticed. By the time
Transformation becomes broadly visible, when adoption accelerates and
markets re-rate, the opportunity to shape outcomes has largely passed.
At that stage, repositioning is reactive rather than strategic.

For corporate leaders, this implies that continuity during scepticism
matters more than enthusiasm during Euphoria. Organisations that
retreat under short-term pressure may preserve margins temporarily,
but they sacrifice accumulated learning and structural positioning. Those
that continue to build capabilities selectively during Reaction are the
ones that dominate once Transformation materialises.

In renewable energy, the Inception Point was crossed in the late - 2010s,
when new solar and wind installations became cheaper than new fossil
fuel plants in most markets - largely unnoticed amid political backlash
and post-crisis austerity. For electric vehicles, the Inception Point is being
crossed now, as battery costs reach mass-market parity and model
availability expands rapidly across price segments.

The Four Amplifiers of Disruption

The four phases described by the Law originate from the intrinsic
dynamics between technological progress and societal perception. But
the intensity, volatility, and social impact of disruption cycles are shaped
by four powerful amplifying forces that recur systematically across
historical disruptions.



Financial Markets

Financial markets represent the most immediate and visible amplifier.
Their forward-looking nature leads them to capitalise expectations of
future transformation long before technological maturity is achieved.
During Euphoria, markets extrapolate early signals into expectations of
near-term disruption, generating speculative bubbles — capital allocation
becomes increasingly detached from present economic reality. During
Reaction, these bubbles burst, valuations correct sharply, and capital
retreats. Crucially, this reversal reflects a correction of expectations
rather than a deterioration of the underlying technological trajectory.
During Quiet Evolution, financial markets tend to disengage — investment
becomes selective and valuations remain subdued, often coinciding with
the most important phase of technological learning. In Transformation,
markets re-engage on the basis of observable fundamentals, and market
capitalisations frequently exceed the speculative peaks of the Euphoria
phase, this time anchored to real revenues.

Behavioural Dynamics and Narrative Forces

The amplifying role of financial markets cannot be understood without
accounting for behavioural foundations. During early disruption phases,
narratives substitute for measurable fundamentals. Mechanisms such
as extrapolation bias, overconfidence, herd behaviour, and confirmation
bias interact to sustain collective illusions of immediacy. Information
consistent with the dominant story is amplified, while contradictory
evidence is discounted. As narratives strengthen, dissent becomes
socially and financially costly. The symmetry between excessive
enthusiasm and excessive disillusion is a defining feature of disruption
cycles - behavioural dynamics amplify both Euphoria and Reaction far
beyond what technological fundamentals alone would justify.

Incumbent Systems and the Ability to Delay

Incumbent economic systems play a central amplifying role not because
they can stop technological progress, but because they can significantly
delay its manifestation. Incumbents operate from positions of financial
strength, institutional access, and narrative legitimacy. Their strategy

is not to contest the long-term potential of the disruptive technology

- doing so would lack credibility. Instead, they emphasise current
limitations: scalability constraints, system integration issues, reliability
concerns, transitional costs. These contributions are frequently presented
as neutral and evidence-based, yet they selectively focus on aspects
that reinforce caution and delay. Because incumbents possess financial
resilience, time becomes a strategic asset. Each year of delay preserves
existing asset values, extends revenue streams, and allows further
amortisation of sunk investments. This dynamic explains why incumbent
influence peaks during Reaction, extending the transition period beyond
what technological learning alone would require.

Political Systems and Regulatory Mirroring

Political and regulatory institutions represent a further amplifier,
translating financial and narrative dynamics into policy outcomes.
Policymakers operate under structural constraints that differ
fundamentally from those governing technological evolution: electoral
cycles are short, political rewards are immediate, and visible costs tend
" to outweigh diffuse future benefits. This creates strong incentives for
THIT political systems to mirror prevailing sentimept rather thon.onticipate
long-term outcomes. During Euphoria, emerging technologies may be

SChOOl Of quagement celebrated as symbols of progress. During Reaction, the same



technologies are often reframed as risky, costly, or socially destabilising.
The result is that regulatory responses frequently lag technological
reality, amplifying volatility rather than stabilising transition.

Understanding the amplifiers is not an academic exercise, but a
strategic capability. It enables leaders, investors, and policymakers to
distinguish between cyclical opposition and structural limits, between
narrative collapse and technological failure, and between delay and
defeat. Most importantly, it enables anticipation - the ability to identify
emerging transformations before they are politically or financially
rewarded.

The Current Inflection - Betting on Inevitable
Trends

We stand at an inflexion point where technology and economics strongly
favour sustainability, but policy must catch up to unlock the full potential.
It is imperative for policymakers not to confuse this transient backlash
with a reason to abandon course. Technology will continue to advance
and “economics always win” in the end.

The key uncertainty is how fast we progress and who leads. Countries
and companies that double down on innovation and skilfully manage the
transition will emerge as the new leaders of the global economy. Those
who cling to the status quo risk losing competitiveness as the world
moves on. We

must shorten the lag between innovation and rule-making, so that politics
propels - rather than impedes - the sustainable technology revolution

L
School of Management






3. When Smart Policy as an Accelerator
Po I i cy M q kes The guiding principle is that policy should not replace markets, but

help them mature faster. Well-crafted incentives act like scaffolding
on a construction site - temporarily supporting the new structure until it

o r B I‘eCI ks CI can stand on its own. Renewable energy is a textbook case. In the 2000s,

. technologies like solar PV and wind were too expensive to compete

Revo I Ut I o n with gntrenphed fossil fuels. Forwordjlooklng governments introduced
feed-in tariffs and renewable portfolio standards, which guaranteed
above-market prices for renewable electricity. These policies created a
secure early market, spurring manufacturers to scale up production. The
resulting learning curve drove down costs dramatically. By the 2020s,
in most regions new renewables became cheaper than new coal or gas
plants.

Crucially, good incentives are temporary: they close the cost gap,

then get out of the way. We see this virtuous cycle now in solar and
wind - auctions for new projects in many countries proceed with zero
subsidies because the business case exists on its own. Well-timed public
investments can also crowd in private capital: the IMF estimates that

an increase in public infrastructure investment by 1% of GDP can boost
economic output by up to 2.7% within two years [7].

Striking the Right Balance: The Perils of Over-
Regulation and Policy Whiplash

Governments, however, often struggle to calibrate their interventions.

A recurring mistake is to let climate policy become an end in itself -
generating ever more complex rules, overlapping reporting mandates,
and frequent shifts in direction. Europe’s experience illustrates this hazard:
a 600-page Taxonomy, a Corporate Sustainability Reporting Directive
with over 1,000 pages, and numerous labels defining shades of ‘green’
investments formed a thicket of compliance that even well-resourced
companies struggle to navigate.

Such stop-and-go regulation is devastating for business planning.
Renewable developers need multi-year certainty to invest. If permit rules
or subsidy schemes flip-flop, projects can be cancelled or significantly
delayed. Overly prescriptive regulation can also inadvertently stifle
innovation - if companies are spending all their time filling out reports,
they have less bandwidth to devote to actual decarbonisation projects.

What, then, is the ideal role of policy in a sustainable revolution? The
pattern of successful transitions suggests two key roles: provide initial
direction and support, then ensure a stable, levelled playing field for
the market to scale.

In practical terms, governments should: (1) set clear long-term goals (e.g.
net-zero by 2050, 100% clean power by 2035) to guide expectations;

(2) use incentives or public investments to address early-stage gaps;

(3) remove barriers to adoption (streamline permitting, update grid
regulations, price carbon externalities); and (4) maintain consistency and
avoid abrupt changes unless absolutely warranted. Regulation should
aim for “predictable, light-touch rules” that guide markets rather than
micro-manage them.
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Avoiding the Fragmentation of Sustainability
Standards

One pressing concern is the fragmentation of sustainability standards
and alliances globally. We now have different taxonomies (EU vs. China
vs. others), divergent disclosure requirements (European CSRD vs. U.S. SEC
proposals), and even disagreement on basic definitions of ‘sustainable’
activities. The Net-Zero Banking Alliance splintered under political
pressure. Europe’s push for rigour contrasts with more laissez-faire
approaches elsewhere.

This is not just bureaucratic hassle - it could slow climate progress.
Capital needs to move at scale to emerging markets for the transition,
but if Western investors are uncertain whether projects meet “approved”
criteria or fear greenwashing accusations, they may hold back. A degree
of harmonisation or mutual recognition between frameworks is urgently
needed. International bodies like the IFRS’s ISSB are working to create
baseline global disclosure standards - these efforts should be strongly
supported.

In conclusion, policy can either be the wind at the back of the
sustainability revolution or an anchor slowing it down. The choice
depends on designing interventions that are targeted, time-bound, and in
tune with technological reality, and then having the discipline to stay the
course amidst political cycles.
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4. Sustainable
Finance at a
Crossroads

From Labels to Leverage
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Market Maturity and “Natural Selection”

The sustainable finance sector has ballooned over the past decade,
evolving from niche novelty to a substantial share of global capital
markets. Now, it faces its first true test of maturity. GSSS bonds reached
about $1 trillion in 2025, essentially holding steady with 2024’s record
level. [2]. While growth has moderated compared to earlier years of rapid
expansion, volumes remain on a structurally upward trajectory.

Importantly, the composition of the market is shifting. Sustainability-
linked bonds (SLBs) continued their multi-year downturn, with 2025
representing the fourth consecutive year of decreased issuance. One
notable — regional - exception: China bucked the global trend with growth
in SLB issuance domestically, while the decline was concentrated in
Europe and North America.

This adjustment can be interpreted as a healthy “natural selection”
process. Investors have become more sceptical of sustainability claims
and are applying deeper due diligence. As a result, the era of “easy” green
capital is over; we are now entering a phase of more disciplined and
accountable green capital.

From Symbolic Capital to Cost of Capital

A profound conceptual shift is underway: sustainable finance is
transitioning from symbolic capital to cost of capital.

In its early stages, green bonds, ESG funds, and sustainability-labelled
instruments were primarily associated with signaling values. Increasingly,
however, sustainability factors are being integrated into core financial
decision-making and are directly influencing risk and return. This shift is
visible across the financial system:

credit analysis incorporates climate and transition risk;
equity valuation reflects long-term sustainability positioning; and
insurance pricing adjusts to physical and transition risk exposure.

Sustainable finance is therefore no longer a niche segment - it is
becoming embedded in the broader logic of capital allocation.

From Transitional Tool to Structural Integration: The
Evolving Role of Sustainable Finance

Sustainable finance is entering a new phase of development, in which
its role must be understood as part of a broader transition from market
guidance to full economic integration.

In the short term, sustainable finance plays a critical role in directing
capital and accelerating the transition, particularly where market
imperfections, regulatory gaps, and risk asymmetries persist. The scale
of investment required is unprecedented, with trillions of dollars needed
annually to support decarbonisation, infrastructure development, and
adaptation.

This challenge is especially pronounced in emerging and developing
economies, where capital constraints, currency risk, and regulatory
uncertainty significantly limit access to financing. Bridging this gap will
require not only increased capital flows, but also the development of
financial structures capable of redistributing and mitigating risk.



L
School of Management

In this context, sustainable finance must continue to evolve in both quality
and effectiveness.

First, standards must be simplified and harmonised. Convergence
around a common set of metrics and definitions — supported by global
initiatives such as the ISSB - is essential to improve transparency,
comparability, and investor confidence.

Second, the focus must shift decisively from labels to impact. The next
generation of sustainable finance should prioritise measurable outcomes,
including emissions reduction, resilience, and socio-economic benefits,
rather than relying primarily on classification frameworks.

Third, financial innovation is required to mobilise capital at scale.
Instruments such as sustainability-linked bonds, transition bonds,
blended finance vehicles, and public-private partnership structures
will play a critical role in attracting institutional capital and enabling
investment in higher-risk environments. In particular, blended finance
mechanisms - combining public and private capital - will be essential
to de-risk projects in developing markets and unlock large-scale
investment.

Fourth, alignment between policy and finance remains fundamental.
Regulatory frameworks, including carbon pricing and the removal of fossil
fuel subsidies, directly influence the relative attractiveness of sustainable
investments. While finance determines the scale of capital allocation,
policy defines the economic playing field within which investment
decisions are made.

Taken together, these elements define the role of sustainable finance
as a transitional tool - a mechanism to guide capital, correct market
distortions, and accelerate deployment during a period of structural
change.

However, this role is not permanent.

In the long term, sustainability will no longer exist as a distinct category
within finance. As sustainability becomes fully embedded in business
fundamentals, it will be directly reflected in risk, return, and valuation.

Companies with structurally sustainable business models will offer
superior risk-adjusted returns, while those exposed to transition risks will
face progressively higher capital costs.

At that stage, the distinction between “sustainable” and “non-sustainable”
finance will progressively disappear. Capital markets will simply allocate
resources based on underlying economic quality - of which sustainability
is an integral component.

Sustainable finance will therefore evolve from a specialised segment into
a fully integrated dimension of financial decision-making, completing the
transition from transitional tool to structural integration.






5. Case StUdy: Background

E n e I ,s Enel, headquartered in Italy, is among the world’s largest electric utility
companies, with operations spanning generation, distribution, and energy
s Usta i n q b I e services across dozens of countries. In the mid-2010s, Enel embarked on
a bold strategic shift to embrace sustainability at the core of its business

° model. This meant aggressively expanding renewable energy capacity,
Trq N Sfo rm qt 1 O N digitising its grid infrastructure, and innovating new customer solutions
- all while phasing down its reliance on coal and other high-carbon and

Strategy Meets Execution social impacting assets.

Alberto De Paoli (co-author of this paper), as Chief Financial Officer
during this period, was a key architect of the strategy and its financial
implications underpinning this shift. Critically, De Paoli brought to Enel’'s
transformation a deep understanding of technological disruption cycles.
His insight - that the energy sector was preparing itself to cross its
Inception Point during the 2014-2018 period, when scepticism about
renewables remained high but underlying economics had irrevocably
shifted - shaped Enel’'s counter-cyclical strategy. The transformation
provides a rich example of how aligning technology, policy, and finance
can create value.

Vision: Sustainability as Value Creation

From the outset, Enel’s leadership reframed sustainability not as a
trade-off or PR exercise, but as the engine of future profitability. Many
peers were making token gestures, small renewable projects or a glossy
sustainability report, while maintaining business-as-usual. Enel took a
different stance: the only sustainable strategy is one that also sustains
the business, generating competitive advantage and returns.

Crucially, Enel's management recognised that the energy sector was
in the “Reaction” phase of the disruption cycle - a period when public
scepticism and political hesitation were obscuring the underlying
technological and economic reality. Rather than retreating with the
prevailing narrative, Enel accelerated. The company anticipated
forthcoming carbon regulations and changing energy economics that
would render coal plants stranded assets. By acting during the “Quiet
Evolution” phase, when strategic positions were still available and
competitors were cautious, Enel secured a first-mover advantage that
proved decisive.

The core insight for others is that sustainability and value need not be
at odds. If approached strategically, sustainability can be a source of
efficiency, innovation, and brand strength. Enel’'s dramatic increase in
market capitalisation during its transformation years suggests investors
ultimately agreed with this approach.

Technology and Targeted Policy: Riding the
Renewables Wave

A central pillar of Enel’s strategy was to rapidly scale up renewable
energy generation (primarily wind and solar) to replace fossil generation.
Enel leveraged supportive policies across different jurisdictions,
identifying markets where governments had instituted stable incentive
schemes (auctions for PPAs with long-term contracts, or feed-in tariffs)
that de-risked investment.

Some countries threw large subsidies at renewables but with poor

" design (leading to booms and busts or public backlash), whereas others
| | "" structured incentives to scale efficiently. Enel preferred the latter. The
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company also avoided markets experiencing the worst of the Reaction-
phase backlash, instead focusing on jurisdictions with clear transition
agendas - certain U.S. states, Latin American countries through clean
energy auctions - where the policy environment provided durable
certainty.

By 2022 Enel had become one of the world’s largest renewable energy
companies - a transformation from a decade prior when it was
predominantly a fossil fuel generator. Renewable capacity grew from
roughly 25% of its generation mix in 2015 to nearly 65% by 2024, with wind
and solar farms from Europe to Latin America to Asia. Enel Green Power,
its renewables division, became a crown jewel. Enel treated renewables
not as a side experiment but as the future core business, simultaneously
investing in enabling technologies: digitisation of the electricity grid

to handle variable renewable input, smart meters, demand response
systems, and energy storage pilots.

Enel's story demonstrates the payoff when a company aligns its
technology strategy with the structural trajectory of disruption - seizing
opportunities created by the Paris Agreement and national targets to
cut emissions, essentially co-investing alongside governments in building
new energy infrastructure.

Financial Innovation: The Birth of the
Sustainability-Linked Bond

Unlike traditional green bonds, which finance specific projects, SLBs link
the cost of capital directly to a company’s sustainability performance,
aligning financial outcomes with strategic objectives.

The case of Enel’'s issuance in 2019 provides a defining illustration. Enel

introduced the world’s first general-purpose bond in which the interest
rate was explicitly tied to the achievement of predefined sustainability
KPIs, including renewable generation capacity and carbon intensity [9].

The structure was both simple and powerful. If the targets were met, the
bond paid the base coupon; if not, the coupon stepped up by 25 basis
points. This effectively placed a financial cost on failing to deliver on
sustainability commitments, directly aligning investors’ interests with the
company’s climate performance.

Importantly, the bond was issued at a tighter pricing compared to Enel’'s
conventional (“plain vanilla®) bonds and was significantly oversubscribed.
This reflected investor recognition that a credible and measurable
decarbonisation pathway reduces long-term risk.

The economic logic underlying the step-up mechanism is equally
relevant. The achievement of sustainability targets was associated with
a trajectory of increasing profitability and structural de-risking of the
business. Conversely, failure to meet those targets implied a deterioration
in the expected risk-return profile. The step-up therefore represented a
coherent financial adjustment: a higher cost of capital reflecting a higher
perceived risk.

Beyond its immediate financial effects, the SLB played a broader
strategic role. Internally, it reinforced execution discipline by embedding
sustainability targets into the company’s financial architecture. Externally,
it enhanced credibility by committing the company to measurable
outcomes with direct financial consequences.

" More broadly, this innovation illustrates a structural shift: sustainability is
THIT becoming embedded in mainstream risk pricing. Financial markets are no
longer passive observers of corporate sustainability - they are actively

School of Management shoPn9 't
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Enel’'s success with SLBs also demonstrated the scalability of the
model, paving the way for widespread adoption across corporates and
sovereign issue

Navigating Regulatory and Market Risks

Enel’s journey was not without challenges. One was dealing with varying
regulatory regimes. As Enel expanded renewables globally, it faced
situations where governments changed course - for example, Spain
retroactively cutting renewable tariffs or certain countries imposing
taxes on renewable producers. Enel had to manage these risks through
diversification (spread investments across multiple jurisdictions),
contractual safeguards, and continuous engagement in policy processes.

Policy risk is a key part of sustainable investing, reinforcing the need for
businesses to stay close to policymakers and help shape stable policies.
This is consistent with the Law of Technological Disruption’s insight:
during Reaction phases, incumbent pressure on regulators intensifies.
Companies must be proactive advocates for policy coherence, not
passive recipients of regulatory whiplash.

Another challenge was maintaining investor confidence during the
transition. In early years, as Enel ramped up capital expenditure for
renewables and grid upgrades, some analysts worried about returns
or debt levels. Enel addressed this by clearly communicating a long-
term vision and backing it with interim performance improvements -
showing that new renewables were profitable and that digitalisation was
cutting operating costs. By 2022Enel’s financial performance validated
the strategy: the company achieved strong earnings growth driven by
its renewables and networks, and could point to reduced risk (far less
exposure to volatile commodity prices since renewables have no fuel
cost).

Outcomes and Impact

Over more than a decade (2010-2024), Enel’'s transformation yielded
impressive quantitative outcomes. Renewable capacity grew from
roughly 25% of its generation mix to nearly 65% by Coal’s share dropped
to single digits before an announced complete coal exit by 2027. Enel’s
direct CO2 emissions fell sharply - by well over 30% in that period, even as
the company’s total electricity production increased, meaning its carbon
intensity (tons CO2 per MWh) improved dramatically.

On the financial side, Enel’'s market capitalisation more than doubled at
peak, reflecting investor optimism in the reshaped company. Enel also
became aleader in new areas like electric vehicle charging infrastructure
and demand-side energy services, leveraging its sustainable image and
capabilities.

One could argue that Enel turned its sustainability leadership into a
competitive advantage in winning new business and talent.

Enel’'s experience demonstrates that with vision, perseverance, and an
integrated approach to tech, policy, and finance, even a large incumbent
can reinvent itself for a sustainable era.
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Lessons for Others

The Enel case offers several replicable insights for businesses and

investors.

Principle

1. Embed sustainability in core
strategy

2. Use financial innovation as a
commitment mechanism

3. Leverage and shape enabling
policy environments

4. Invest in enabling technologies
and infrastructure

5. Manage policy and transition
risk proactively

Strategic Insight

Set ambitious long-term targets and integrate them into
corporate strategy — sustainability should not be treated as
a peripheral CSR activity. Read the disruption cycle; act
counter-cyclically during Quiet Evolution.

Employ instruments such as sustainability-linked financing
to reinforce credibility and lock in sustainability goals. The
SLB model aligns investor incentives with corporate climate
performance.

Be agile in entering markets with supportive frameworks.
Actively contribute to building such environments through
public-private collaboration. Engage policymakers during
Reaction phases.

Support transition goals through digitisation, data analytics,
resilient supply chains, and smarter resource use.
Technology leadership during Quiet Evolution compounds
into Transformation advantages.

Diversification and constructive stakeholder engagement
can mitigate the impact of shifting regulatory landscapes —
the inevitable consequence of the Political Mirroring
amplifier.

Not every company will have the scale or mandate of a utility, but these
principles apply widely - whether you are an automaker pivoting to EVs,
an oil major investing in renewables and carbon capture, or a tech firm
aiming to decarbonise its supply chain. The interplay of tech innovation,
supportive policy, and financial strategy is crucial to success in every

sector.






6. Synthesis
and the Road

Ahead

Aligning Finance,

Technology, and Policy

for Action

The analyses and case study above highlight that achieving a
sustainable economy is a systemic challenge which requires concurrent
progress in technology, policy, and finance. Business leaders and investors
stand at the nexus of these forces. In this final section, we synthesise the
key dynamics into a strategic framework and offer a practical decision-
making tool to navigate the transition.

The Finance-Technology—Policy Triangle

The following strategic framework illustrates how sustainable
transformation depends on the dynamic interplay between technology,
policy, and finance. It provides a simple yet powerful lens for leaders to
analyse where progress is accelerating or stalling, and how coordinated
action across these three domains can unlock systemic change.

Finance
(Capital & Risk Pricing)

Sustainable
Transformation

Technology ' Policy
(Innovation & Cost Reduction) (Incentives & Standards)

Figure 4: The Finance—Technology—Policy Triangle

Each element is a vertex of the triangle, and the arrows indicate the
reinforcing cycle among them.

Technology (innovation & cost reduction) is the engine: it determines what
is possible and how fast costs can fall. Policy (incentives & standards)
sets the rules and direction, helping new technologies reach economic
viability. Finance (capital allocation & risk pricing) provides the fuel,
deciding which projects and companies get resources and at what cost
of capital.

The centre - Sustainable Transformation - is achieved only when all
three elements converge and reinforce each other.

In practical terms: a breakthrough in technology (say a more efficient
battery) will stall unless policy creates a market (via EV mandates or
subsidies) and finance scales up production (through investment).
Similarly, a bold climate policy will fail if technology to reduce emissions
is not ready or if finance cannot flow to deploy solutions. And finance

is attracted to opportunities with supportive policy and proven tech -

SChOOl of MCInGgement otherwise the risks appear too high.
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The Law of Technological Disruption enriches this framework: the triangle
is not static. During Euphoria, finance and narrative are misaligned

with the actual readiness of technology. During Reaction, the triangle
temporarily fractures - finance retreats, policy hesitates, technology
continues. During Quiet Evolution, technology matures quietly while the
triangle awaits re-alignment. During Transformation, all three vertices
converge and the reinforcing cycle becomes self-sustaining. The strategic
question is always: which vertex is the binding constraint right now?

Decision-Support Matrix: Navigating Strategy in
Transition

While the strategic framework is a high-level guide, day-to-day
decisions involve assessing specific situations - often under uncertainty.
To aid strategic planning, we propose a decision-support matrix that
considers two critical variables: the maturity of sustainable technology
in your industry, and the strength of policy support in your operating
environment.

Il. SELECTIVE APPROACH

» Mature solutions but limited or
inconsistent incentives

High » Focus on niches or ESG-driven
customers
>
- » Engage policymakers, stay ready
- to pivot
3
—
(]
=
>
g
° 11l. MONITOR & PREPARE
c
<
8 » Unproven tech and weak
[ ] regulatory drivers
Low » High risk, low near-term returns

» Invest lightly in R&D and
readiness capabilities

Weak

I. SCALE INVESTMENTS

» Proven, competitive technologies
with policy tailwinds

» Access to capital and market
momentum

» Action: scale rapidly and
consolidate leadership

IV. PILOT PROJECTS

» Supportive policy offsets early-
stage tech risk

» Funded pilots de-risk innovation

» Build capabilities and position
for future scaling

Strong

Policy Support

Figure 5: Decision-Support Matrix for Sustainability Transitions

* Quadrant | - Scale Investments (High Tech Maturity, Strong Policy
Support): Technologies are market-ready and cost-effective, and
policy is encouraging adoption. Businesses and investors should move
aggressively - scale up deployment, capture market share, and lock
in competitive advantages. This describes solar PV and wind in many
regions today.

*  Quadrant Il - Selective Approach (High Tech Maturity, Weak Policy
Support): Viable sustainable solutions exist, but the policy environment
is neutral or even discouraging. Focus on niches or ESG-driven
customers, engage policymakers actively, and stay ready to pivot when
policy tilts. Maintain legacy options in the interim.

e Quadrant lll - Monitor & Prepare (Low Tech Maturity, Weak Policy
Support): Heavy investment is high-risk and likely low-reward in the
near term. Monitor emerging tech developments, invest modestly in
R&D and readiness capabilities, and focus on efficiency improvements
that save money regardless of the transition.

* Quadrant IV - Pilot Projects (Low Tech Maturity, Strong Policy
Support): Policy is forward-leaning but technologies are not fully
commercial. Take advantage of public support to experiment, engage
in funded pilots, and build capabilities for future scaling. The aim is to
position early in a field that could be transformative. This describes
green hydrogen today in several markets.
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This matrix is a simplification of reality, but it provides a structured way to
think through strategy. Not every business will fall neatly into one quadrant:
diversified companies might have activities in each. In that case, the
matrix can guide resource allocation: tilt investments toward Quadrant |
opportunities, nurture Quadrant IV possibilities, and minimise exposure in
Quadrant lll or only invest there as a long-term option play.

Collaborative Action and Future Outlook
Zooming out, the overarching message of this paper is one of

Integration and collaboration. The climate challenge demands
unprecedented alignment of effort across sectors and borders. Public and
private sectors each control levers that the other needs. Governments
command regulatory power, convening ability, and patient capital; the
private sector brings innovation, efficiency, and the bulk of investment
capital.

No government or business can achieve the transition alone —
partnership is essential. Nations that foster structured collaboration
between public bodies, businesses, and academia are better poised to
manage systemic risks like climate change.

The next 5-10 years will be critical. Global emissions need to peak

and decline sharply by 2030 to meet Paris Agreement goals. Trillions in
investment must flow into clean energy, sustainable infrastructure, and
adaptation measures annually. The majority of this funding must come
from the private sector, given the scale — but public finance has a vital role
in catalysing and de-risking these investments.

There is also a social dimension: the transition must be just and
inclusive. At a broader level, policies must ensure that communities
dependent on high-carbon industries are supported through the shift.
Investors are starting to factor in just transition considerations too —
recognising that backlash can arise if transitions leave people behind.

Resilience and adaptability will be the hallmark of successful
organisations in this journey. The only certainty is that the landscape
will continue to change — sometimes gradually, sometimes abruptly.
Businesses should cultivate the capacity to adapt strategy as new
information and conditions emerge. A sustainable strategy is inherently
a long-term strategy, so it needs to survive and thrive under a range of
futures.

In closing, we assert that those companies and investors that embrace the
intertwined nature of sustainability, technology, and finance — and work
hand-in-hand with the public sector — will shape the next era of economic
leadership.

Market momentum is on the side of sustainability, technology is
relentlessly making it more viable, and finance is learning to reward it. The
missing piece in some cases is policy courage and coherence. We must
move past seeing climate action as a cost or charity, and recognise it as
the growth story of the 21st century. The transformation of Enel from a
carbon-intensive utility to a renewable powerhouse is but one microcosm
of what is achievable. Scale that up globally, and the outcome could be a
world that is cleaner, more energy-secure, and economically dynamic, with
new industries and opportunities spread across all regions.



L
School of Management

The challenge is immense, but so is human ingenuity when galvanised by a
clear mission. The reflections and tools in this document aim to inform and
inspire decision-makers to take bold, informed action. The window to avoid
the worst climate scenarios is narrowing, but it is still open. By aligning the
forces of technology, policy, and finance — and by making sustainability
the common thread in strategy — we can accelerate through the current
reaction phase of history into the transformation phase, where sustainable
development becomes the norm and our generation’s legacy is secured.
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