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Bond (2021), 
The renewable spring: 

The interplay between finance
and policy in the energy transition, 

International Renewable Energy Agency, Abu Dhabi.

THE RENEWABLE SPRING6 |

2.2  THE FOUR PHASES OF CHANGE

Each of these revolutions has had a gestation period 
(up to around 1% market share of sales) where ideas 
were tested, and the best ones succeeded. Beyond 
the gestation period, there have then been four main 
phases, each one lasting 10 to 15 years. Below is listed 
the characterisation made by Perez for these phases, 
with a season and rough market share estimates ascribed 
to each.

• Irruption. The spring of the new technology, where 
the market share moves beyond the 1% level and up 
to around 5% penetration. This is the period when 
the new technology becomes cost-competitive and 
starts to grow rapidly. It is a period of fast growth 
and fast innovation.

• Frenzy. The summer of the new technology where 
the market share moves from 5% to around 25%. This 
is a period of fast diffusion, where financial capital 
drives the build-up of new infrastructure. Because 
capital moves faster than new options are created, 
this period tends to end in bubbles.

• Synergy. At the end of the period of frenzy there is 
some event which catalyses a collapse of the financial 
bubble. This is followed by a turning point when the 
required regulatory changes are made to facilitate 
the further expansion of the new technology. This is 
the period when the full flourishing of the technology 
occurs. Perhaps best characterised as the autumn of 
the new technology, where the market share moves 
from 25% to 75%.

• Maturity. Eventually the new technology reaches 
maturity and is disrupted in turn as the cycle begins 
again. This is, of course, the winter of the technology.

One reason it is helpful to think in these terms is that 
a large part of the debate about the future of the 
energy system has been about what happens in the 
final phase. How do we get renewable electricity from 
80% of electricity generation to 100%, for example? It 
is much more helpful to think about the spring phase 
that we are in today.

 

Source:  Adapted from Perez (2002).
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Figure 1: The phases of the technology surge
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Anche se ancora non si vede,
le rinnovabili hanno vinto
e allora perché sbattersi ancora?



Primo

perché «quando» non è indifferente





Secondo

perché le rinnovabili 
sono solo un pezzo della soluzione
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Terzo

perché il clima 
è solo un pezzo del problema



Carbon 
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Quarto 

perché le sfide da vincere sono tante





Riconversione professionale

Riconversione settori industriali

Disponibilità risorse

Filiere di produzione

Loss and damage – paesi più danneggiati

Regioni estrattive 

Investimenti dei singoli – chi paga? 



Quinto 

perché serve innescare processi di 
cambiamento generativi



Formazione

Economia

Media

Persone

Politica

Tecnologia

Decarbonizzazione



Sesto, e ultimo  

perché più rinnovabili non vuol dire 
per forza più democrazia o più pace



ARTICLE OPEN

Does climate action bring peace? Assessing the geopolitics of
renewables using global investment data
Juergen Braunstein1, Andreas C. Goldthau 2,3✉ and Konstantin Veit4

The transition toward renewables is central to climate action. The paper empirically tests whether renewables also enhance
international peace, a hypothesis discussed in the International Political Economy (IPE) of renewables literature. It develops and
tests hypotheses about the pacifying effects of renewables, with a view to establishing the foundations for analyzing more detailed
causal mechanisms. These mechanisms rest on the ‘energy democracy’ debate, suggesting that a low carbon world sees less
interstate tension thanks to more states being democratic; the ‘capitalist peace’ theorem, establishing that the deployment of
renewables brings about economic development, reducing conflict; and the human security literature, positing that renewables
reduce local-level reduce vulnerabilities, thus enhancing social stability and reducing violence. Using a longitudinal dataset on
global renewable energy investment, econometric tests suggest that distributed renewable energy systems do not seem to foster
democratic rule, nor do they have a significant influence on human development. Countering the energy democracy literature, it is
a higher concentration of renewable investment that tends to increase stability/ absence of violence and human development,
instead of decentralized investment patterns. We find no evidence for the ‘peace through prosperity’ argument. Overall, there is no
support for the assumption that renewables bring about peace and reduce conflict. The paper critically discusses the limitations of
these findings and suggests further avenues for empirical research.

npj Climate Action �����������(2023)�2:14� ; https://doi.org/10.1038/s44168-023-00045-6

INTRODUCTION
The energy sector accounts for more than two-thirds of global
greenhouse gas emissions1. The transition toward renewables is
therefore central to climate action. Shifting to carbon-neutral
energy sources may shape international politics no less than
previous energy transitions did in past centuries. The fossil energy
system has famously given rise to severe political and socio-
economic pathologies. Resource rents tend to facilitate the
capturing of democratic institutions, stimulate corruption and
aggravate domestic tensions2–4. Fossil fuels may also trigger
outright armed domestic conflict5. Because they are found only in
a few select places in the world, states might fight each other over
access to resources6, and even if unintended, there exist various
pathways in which oil can lead to or fuel war7.
It is hoped that the low-carbon energy shift will change these

patterns. In contrast to fossil fuels which are characterized by an
uneven geographical distribution of global reserves, renewable
energy is abundant across regions and countries. Domestically
produced energy from wind or solar can therefore strengthen the
autonomy of states and lower costly energy imports, thus
reducing both economic and supply vulnerability8. Tensions over
fossil-fuel resources may ease, as the latter becomes less central to
countries’ economies9. Enhanced access to clean energy services
may help to be the solution to domestic instability and conflict10.
In sum, renewable energy may do away with many of the
conflictual patterns characterizing the fossil fuel-based energy
system11.
Renewables come with their own geopolitical pathologies12.

Petrostates may find their income wither away13,14, fossil fuel
assets may become stranded15, and competition may emerge
around rare earth elements needed to manufacture renewable

appliances16. It has also been argued that the transition can be
uneven across countries, leaving some countries behind17. Clean
technologies have been argued to bring about a new type of
extractivism18 and exploitation19. Still, the global transformation
from fossil to renewable energy brings about a systemic shift that
is argued to address the root causes of fossil-induced conflict: less
potential for political abuse thanks to geographically leveled
availability of resources; energy abundance instead of collusion-
induced scarcity, such as in oil; and lower central control of
revenue flows thanks the decentralized nature of renewables,
reducing the ability to mobilize resources for war11,20,21.
The present paper sets out to empirically test the assertion that

renewables bring peace. This is by no means a trivial exercise. The
first challenge relates to the fact that the emerging geopolitics of
renewables debate tends to conflate the notions of peace with
conflict or violence. Surely, the meaning of peace is not well
conceptualized in the pertinent literature either22,23. Yet, peace is
more than a mere “absence of violence”24; and reducing conflict
comes with fundamentally different mechanisms and logics than
enabling peace. Types of conflict range from armed to ethnic to
outright civil war25. Moreover, it has been argued that human
security and sustainable development26 but also democratic
governance and participation27 are important aspects for reducing
conflict. A robust research strategy, therefore, needs to theorize
how the low-carbon energy transition and the deployment of
renewables may effectuate more or less conflict, stability, violence,
and peace.
Another challenge is empirical. In essence, the assertion that

renewables help peace is hard to test, as much of the assumed
impact lies in the future. Despite renewables claiming an
increasing share in the energy mix, it will arguably take time until
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of Public Policy at the University of Erfurt, Erfurt, Germany. 3Geopolitics of Transitions in Energy and Industry, Research Group Lead, Research Institute for Sustainability -
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The Xlinks Morocco-UK 
Power Project is a proposal
to create 10.5 GW of 
renewable generation, 20 
GWh of battery storage and 
a 3.6 GW high-voltage direct
current interconnector to 
carry solar and wind-
generated electricity from 
the Kingdom of Morocco to 
the United Kingdom
If built, the 3,800 km cable 
will be the longest undersea
power cable by far, and 
would supply up to 7.5% of 
the UK's electricity
consumption
The first phase of the 
project is expected to be 
operational in 2029, with 
the second phase due in 
2031.
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