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The green industrial revolution: consequences and policies 

 
Abstract: 
Achieving climate neutrality demands a complete overhaul of our fossil fuel-dependent 
economic activities, encompassing energy, agriculture, transport, and more. Through historical 
analysis, this paper identifies parallels between the green transition and past industrial 
revolutions, highlighting that such transitions have always involved significant upheavals in 
economic and social structures. Despite the promising prospects of green technologies fostering 
economic growth and job creation, potential short-term disruptions and growing inequalities 
will pose significant challenges, and inevitably unleash some political economy forces. 
Consequently, the future economic order can be expected to be marked by: (i) activist 
governments, (ii) trade fragmentation, (iii) limited voluntary technological and (iv) financial 
transfers between countries. Within the contours of this emerging economic framework, policy 
decisions can still have first order repercussions on the speed of climate action, growth, human 
lives and livelihoods, within and between countries. The paper concludes by articulating five 
broad recommendations for policymakers in rich and poor countries, designed to maximise the 
advantages of the green transition while mitigating its adverse impacts. 
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“If you go back to 1800, everybody was poor. I mean everybody. The Industrial Revolution kicked in, 
and a lot of countries benefited, but by no means everyone.” 

Bill Gates 

1. Introduction 
 

Climate change is upon us. 2023 was the warmest year since records began in the late 1800s, at 
roughly 1.2 degrees Celsius above pre-industrial levels (NASA, 2024). On the current path, surface 
temperatures are expected to breach the 1.5-degree threshold before 2030, and 2-degrees in the 
2040s (Lamboll et al., 2023). Going beyond that is considered an unacceptable risk to human lives 
and livelihoods, which is why in 2015 global leaders in Paris signed a political agreement to strive 
towards keeping temperature increases well below 2-degrees above pre-industrial levels. In order 
to do so, climate modelling suggests that the world economy needs to reach Net-Zero greenhouse 
gas (GHG) emissions, or climate neutrality, by mid-century (IPCC, 2021). When thinking about this 
goal, it is important to realise that, effectively, we currently live in a fossil fuel civilisation, 
meaning that practically every economic activity, directly or indirectly relies on fossil fuels or GHG 
emissions (Terzi, 2022c). As a consequence, reaching Net Zero will require reinventing the whole 
of production and consumption: energy generation, agriculture, transport, housing, clothing, and 
more. Such a radical transformation of the economic system is not without precedents in history, 
rather echoing what happened during past industrial revolutions (Terzi and Fouquet, 2023). If 
history never repeats itself, it often rhymes, and the impact of the green transition is likely to 
resemble to a large extent what happened during past comparable seismic economic 
transformations.  

Something that often gets missed is that the green transition is inevitable. The argument can be 
made in at least two ways. First, from a logical standpoint, almost everybody agrees that the 
current economic model, based on fossil fuels and GHG emissions, is unsustainable. According to 
Stein’s Law, “if something cannot go on forever, it will stop”, which adapted to the environmental 
dimensions suggests that something that is unsustainable cannot be sustained, and will therefore 
eventually need to change (Coyle, 2011; Helm, 2023). Second, from a more empirical perspective, 
it has been shown how exposure to extreme weather events increases the belief in climate 
change (Myers et al., 2013), boosts voting for environmentally-conscious parties (Hoffmann et al., 
2022), and prods towards green investments (Fisman et al., 2023). Under a no-transition scenario, 
extreme weather events will become more frequent and intense. At some point, the pressure of 
climate-induced disasters on human society will jolt to action, making the green transition 
eventually happen.  

Up to here, it sounds like humanity is in for a smooth ride towards an inevitable green transition 
that has commonalities with an industrial revolution, paving the way to abundance, green growth 
and employment creation. While firmly persuaded of the growth-enhancing potential of the green 
transition, I do not believe humanity as a whole is in for a smooth ride. It will be true for some 
countries/regions but it will require careful policy-making, particularly to manage the bumpy 
adjustment in the short and medium term. Expanding on this point is the objective of the 
remainder of this short essay, which is organised as follows. Section 2 will support the point that 
the green transition will resemble an industrial revolution. Section 3 outlines the economic 



 

 
 

consequences of a green Industrial Revolution unfolding. This will effectively set in motion a host 
of broad political economy dynamics that are illustrated in Section 4, while Section 5 offers five 
credible policy recommendations. Brief concluding remarks are provided in Section 6. 

2. A new industrial revolution is coming 
 

As noted by economic historian Roger Fouquet, “each technology revolution has created and will 
create a new period of abundance, a new phase of wealth” (Fouquet, 2008, p. 364). That is if the 
new technology offers characteristics that are considered superior at the time of adoption, and if 
it has scope for efficiency improvements, and price reductions beyond the point of price parity 
with the incumbent technology. Without these characteristics, the new technology will fail to 
replace the incumbent altogether (Fouquet, 2010).  

Renewables, and green technologies more broadly, seem to be well placed to display both key 
characteristics. They are indeed perceived as superior, meaning that a subset of consumers is 
initially willing to pay a “green premium” for them (Gates, 2021), be they electric vehicles (EVs), 
heat pumps or second-hand clothes (with respect to fast fashion products). As production 
expanded, aimed at satisfying the demand of early adopters, green technologies have reliably 
experienced cost reductions in line with Wright’s Law. To the point that some of them have by 
now reached price parity, such as utility-scale solar energy or onshore wind, which are cheaper in 
many jurisdictions than the fossil fuel alternative (IRENA, 2020; Terzi, 2023a). Likewise, following 
a set of price wars between producers, some EVs now have comparable prices with respect to 
standard cars. Importantly, as prices drop, preferences shift in favour of green technologies, 
accelerating the transition further (Besley and Persson, 2023). Predictably, a vast set of green 
goods is entering into an accelerating growth phase and challenging incumbent technologies: 
solar photovoltaic cells, wind rotors, EVs, batteries, electrolysers, heat pumps, and more. 

In the early stages of an industrial revolution, and the introduction of a General Purpose 
Technology more broadly, the productivity-enhancing effects are not immediately apparent. Only 
once secondary innovations are rolled out will the full benefits become apparent. For the First 
Industrial Revolution, Juhász et al (2020) show this quantitatively, arguing mechanised cotton 
spinning required the invention of the factory, and extensive trial-and-error, before showing 
strong productivity-enhancing effects. The Second Industrial Revolution displays similar 
characteristics. On the surface of it, it looked like simply switching one existing energy source 
(steam) for another (electricity). However, thanks to secondary innovation, the introduction of 
electricity allowed to move away from the line shaft organisation of factories, paving the way for 
the assembly line and its huge productivity boost (David, 1990; Aghion, Antonin and Bunel, 2021)1.  

In light of these considerations, one should not consider the green transition as simply a switch 
from one (polluting) energy source to a climate-neutral alternative. The true fundamental 

 
1 We can observe the same dynamic also within specific sectors. When looking back at the first Industrial 
Revolution, it sounds obvious to us today that steam ships must have been much more efficient than sailing, 
fostering commerce. As a matter of fact, early steamers had highly inefficient engines, meaning they required huge 
amounts of coal that needed to be carried onboard, given the lack of port infrastructure for re-fuelling, taking away 
precious cargo space. Only major improvements in fuel efficiency, coupled with more widespread coal 
infrastructure in the second half of the 19th century, made the productivity gains evident (Fouquet, 2010; Smil, 
2017). 



 

question is whether green technologies today display scope for further secondary innovation. 
Here, there are reasons to believe they do. The fall in costs thanks to efficiency improvements 
seems to have still a long way to go. Electric engines are way more efficient than thermal ones at 
converting energy into motion (89% vs 20%). New waves of core technologies are associated with 
large initial returns to scale, fostering productivity growth (Freeman and Louçã, 2002), while there 
are reasons to believe those related to fossil fuels had entered into diminishing returns after 150 
years of experimentation (Stern and Stiglitz, 2021). It is also for this reason that renewables are 
now widely expected to become the cheapest electricity source in human history (IEA, 2020), 
boosting productivity across the economy. 

Just like past industrial revolutions, and based on the best available evidence at the moment, the 
green transition is expected to boost growth over the longer term also because it will be 
efficiency-enhancing, solving several externality problems (Stern and Stiglitz, 2023). It will 
improve overall wellbeing, going beyond a narrow focus on GDP, contributing to improved air 
quality and decreased mortality related to respiratory diseases. It will create millions of jobs at 
global level (OECD, 2017; ILO, 2018), and specifically good jobs, meaning those less prone to 
automation or delocalisation, requiring less repetitive tasks and more inter-personal skills 
(Consoli et al., 2016; Bowen, Kuralbayeva and Tipoe, 2018; Vona et al., 2018).  

While the parallel with industrial revolutions is becoming more and more accepted (Pisani-Ferry 
and Mahfouz, 2023; Veugelers and Tagliapietra, 2023), some reasons for scepticism remain. These 
include: (i) the potential role of stranded assets, and (ii) the fact that if this were truly an industrial 
revolution, then private sector forces should supposedly unleash it on their own, without the need 
for government support and intervention (Claeys, Tagliapietra and Zachmann, 2019; Jakob et al., 
2020; Pisani-Ferry, 2021; Semieniuk et al., 2022). We take these two concerns in turn. 

Stranded assets 
Stranded assets are assets that have suffered from unanticipated or premature write-downs. In a 
nutshell, this concern with the green transition is a reminder that a lot of the current 
infrastructure supporting the existing economy will need to be effectively shut down ahead of 
schedule if we are to achieve climate neutrality. As such, stranded assets feel like a peculiarity of 
the green transition. 

It is worth going back to another analysis by Roger Fouquet, who dissected over 14 energy 
transitions that took place over the last 1000 years, including the switch from residential wood-
fuel to coal, residential coal to gas, ox to horse, animals to steam, and others (Fouquet, 2010). In 
all the 14 cases considered, possibly with the exception of the switch from the ox to the horse, 
the method of supplying the energy source needed to be changed. “This generally involved new 
producers, distributors and retailers—often (and particularly since the Industrial Revolution) 
requiring major infrastructure investments, such as the gas, railway or electricity networks” 
(Fouquet, 2010, p. 6591). This suggests that stranded assets were likely created in each energy 
transition and are not a peculiar feature of the green transition. 

Stranded assets today are particularly concentrated in a specific sector, notably oil and gas, and 
are simply a manifestation of structural change rather than a concern for the aggregate economy. 
Recent estimates put the total net present value of global fossil-fuel stranded assets at around 
$1.4 trillion (Semieniuk et al., 2022). By means of comparison, the so-called Magnificent Seven 



 

 
 

(Apple, Microsoft, Amazon, Nvidia, Meta, Tesla, and Alphabet) added over $2 trillion in market value 
in just three weeks in 2023. The preliminary empirical evidence suggests that the economic 
system is flexible enough to minimise the risk of stranded assets becoming a major systemic 
concern (Hong, Kubik and Shore, 2023). 

Markets not governments 
On both sides of the Atlantic, the argument is frequently made that the green transition is not an 
investment opportunity, let alone an industrial revolution, because if it were, businesses would 
be pushing ahead with it on their own. From this standpoint, the green transition is imposed by 
governments through taxation and regulation – as part of the Inflation Reduction Act (IRA) or the 
European Green Deal (EGD) – and is therefore a sort of ‘ideological project’.  

On this point, it is worth being as clear as possible. First, the mechanism described above, at the 
intersection of shifting consumer preferences, technological adoption and falling costs of green 
technology, would be sufficient on its own to make the green transition happen. In other words, 
and reiterating the point made in the introduction, the fact that the transition will (eventually) 
happen is, to my mind, certain. However, policies and government action more broadly are needed 
because we are trying to undertake an “industrial revolution against a deadline” (Tagliapietra and 
Veugelers, 2020). Climate scientists tell us the impact of biodiversity collapse, extreme weather 
events, droughts, sea-level rise and wildfires will have cascading effects and exponential negative 
effects on humanity. In other words, time is of essence, which is what ambitious government 
action is targeting. 

Irrespective of all this, the narrative of markets (back then) vs governments (now) is based on 
caricatural and erroneous premises. It is by now increasingly established that governments paved 
the way for past industrial revolutions in their early phases (Juhász and Steinwender, 2023). As 
argued by Beckert (2015), the myth of untrammelled free enterprise powering alone the First 
Industrial Revolution is just that: a myth. Rather, along the way, governments from Denmark to 
Mexico to Russia, but also including the US and England, fuelled the early stages of the industrial 
revolution through policies, including by building and financing the infrastructure required, or 
lending money to early manufacturers. Evident similarities can be noted with respect to policy 
measures currently being undertaken, such as investments in EV charging stations as part of the 
US Bipartisan Infrastructure Law, or green loans granted by public banks such as the European 
Investment Bank. Both simply aim to break technological lock-ins and kick-start the transition to 
a point where it will be self-sustaining.  

The argument can be made also at the sectoral level. Take cars for instance. When they were first 
introduced in the early 20th century, it was not clear they were more efficient than horse carriages, 
being expensive, often prone to technical failure and displaying a reduced driving range. 
Nonetheless, some early adopters started using them given maintaining horses was becoming a 
logistical nightmare in crowded cities. Costs began to fall, also thanks to secondary innovations 
such as the assembly line and the famous Ford Model-T. Eventually bans were progressively used 
to accelerate the transition from horse carriage to cars in cities (Standage, 2021; Terzi and 
Fouquet, 2023). Climate regulations such as those introduced in California, the UK or the EU, 
banning the sale of ICE cars after a certain date (typically 2035) follows the exact same logic. 



 

In other words, the fact that governments are accompanying the green transition today by no 
means disproves the growth-enhancing potential of carbon-neutral technologies, and rather 
echoes the early steps taken during past industrial revolutions. 

3. Economic consequences 
 

In light of the considerations above, what can we expect the economic consequences of the green 
transition to be, beyond the positive long-term impact on growth? To begin with, we should expect 
a large structural transformation by historical standards. On top of this, policy measures are being 
taken to accelerate the pace of it. Significant skill and job relocation can therefore be expected, 
and for some sectors and people the change will proceed faster than re-training and education 
can follow. Historically, when this has been the case, protest movements ensued, such as the 
famous ‘Luddite movement’ in reaction to mechanised cotton spinning, or England’s ‘Swing Riots’ 
of 1830s against new threshing machines (Caprettini and Voth, 2020). Similar localised events 
cannot be excluded during the green transition, and the recent farmers’ protests in Europe follow 
this pattern. 

Within an environment of large and fast structural change, some companies will experience 
turbo-charged growth, as they secure their niche in technologies that are key to decarbonised 
societies. Others will remain stuck in paradigms of the past, experiencing long-term decline and 
eventual demise. If left unattended, this process is likely to aggravate inequalities within 
countries, in a similar vein to what was observed at the onset of past industrial revolutions (Perez, 
2009), and with known episodes such as the so-called ‘Gilded Age’ in the US.  

More broadly, what will be observed is a sharp shift in comparative advantages and clusters of 
key technologies. The fact a country or company was an innovation leader in the technologies 
that were central in a specific technological era hardly secures leadership in a subsequent one 
(Freeman and Louçã, 2002). A classic example is this respect is how Great Britain, albeit being the 
leading country in the First Industrial Revolution, was not the central locus of economic 
supremacy less than a century later, during the Second Industrial Revolution. 

Even if Net Zero were reached by mid-century, some extreme weather events will materialise with 
increased frequency, leading to economic losses across the whole planet, but in some areas more 
than others (Carleton et al., 2022; Cruz and Rossi-Hansberg, 2023). When this happens, some 
polities and societies will be able to cushion the shocks, respond and adapt. Others will 
progressively degrade, and experience falling economic complexity, emigration, conflict and 
decline (Pearson and Pearson, 2012). Where technological and societal adaptation will fail, the 
only adaptation mechanism left will be to relocate (Butzer and Endfield, 2012). We can therefore 
expect migration to increase significantly in the coming decades (Vince, 2022), reaching up to 300 
million displaced people over the course of the century (Burzyńskia et al., 2019). While most of 
this migration is expected to be relocation within countries, some of it will be international, with 
potentially cascading negative effects at regional level. Countries particularly affected will be 
those where low-quality institutions and limited financial resources bode ill for successful 
migrant integration. 



 

 
 

All these effects combined imply that we can expect with a high degree of certainty a generalised 
increase in economic divergence in the first half of the 21st century, after decades of broad income 
convergence across the globe (Terzi, 2023b; Rodrik and Stiglitz, 2024).  

4. Policies in the new global economic order 
 

Taking these economic developments, and combining them with some political economy 
considerations and an evaluation of incentive structures, sets the scene for policymaking. In this 
section, I outline what are the broad policy trends we are likely to experience over the coming 
years (positive statement), before expanding on where policy action is desirable and achievable 
in the next section (normative statement). Before doing so, it is worth briefly expanding on the 
logical framework underlying this approach. 

Faced with the damning predictions made by climate science, and combining them with recent 
advances in understanding the history of humanity with climate and environmental shocks 
(Brooke, 2014; Frankopan, 2023) leads some to embrace radical climate determinism. This is 
rapidly at risk of sliding towards fatalism (Terzi, 2020), whereby there is nothing humanity can do 
by now to save itself. At the other side of the spectrum are those who choose to ignore completely 
humanity’s experience with past climate and environmental challenges, and history more broadly, 
to proclaim that this time is different and that anything is possible as long as we embrace climate 
science, set aside our differences, and heed the right policy advice. The approach presented in this 
essay takes a pragmatic narrow path in between climate fatalism and utopianism.  

Economic and climate megatrends combine to generate a ‘policy possibility set’, or else the 
universe of policy outcomes that is politically feasible. Specific circumstances, and politics broadly 
defined, will eventually lead to land on specific policy actions within the set. We can now turn to 
what I believe will be the broad contours of the ‘policy possibility set’ going forward, in light of 
what we saw in previous sections. 

First, knowing that we are at a technological turning point and that there will be winners and 
losers, one can expect governments to do everything they can to increase the chance that their 
countries and companies end up on the ‘winning’ end. Indeed, both the US IRA and China’s green 
industrial policy were launched as a strategy to secure dominance in the critical technologies of 
the 21st century, along with AI, chips, aerospace, quantum computing, and other innovations with 
military applications (Terzi, Sherwood and Singh, 2023). In the shadow of this great power 
competition, other countries are following suit. This dynamic, to my mind, is at the centre of why 
we have been observing a progressive shift in economic paradigm, away from the laissez faire of 
the Washington Consensus and towards more government intervention. Stemming from this 
reading, the increasing use of industrial policy, which we are observing across the world, was 
predictable and to an extent inevitable (Cherif and Hasanov, 2019; Juhász, Lane and Rodrik, 2023). 

Second, as governments go all in, activist policy tools will sow the seed for defensive policy tools 
(Terzi, 2023b). Take for instance large-scale green industrial policy, where a sizeable use of 
subsidies lays the seed for domestic content requirements, as we saw in the US IRA. However, it 
is also true for high levels of carbon pricing: the optimal solution to climate change according to 
textbook economics (Stern, 2006). The EU has heeded this lesson, and the price of carbon in its 
cap-and-trade system now hovers around 100$/ton. Such a high price level inevitably leads to 



 

domestic calls for a carbon tax at the border in order to avoid competitiveness losses, and this is 
being implemented as part of the so-called Carbon Border Adjustment Mechanism (CBAM). The 
implication is that, irrespective of the path chosen to accelerate the green transition (carbon 
pricing or green subsidies), what follows is an economic paradigm that edges inexorably towards 
greater trade fragmentation, after decades of hyper-globalisation (Rodrik, 2011).  

Third, if mastering a specific set of technologies is key, and national prosperity will depend on it 
for decades to come, perhaps after large taxpayer money have gone into subsidising them, it is 
highly unlikely we will observe significant voluntary technology transfers to other nations. Broad 
appeals that this would be in the long-term interest of humanity because it would accelerate 
decarbonisation will hardly change this incentive structure.  

Fourth, as climate mitigation demands large investments and extreme weather events require 
spending on climate adaptation, all countries will feel the pinch of having to spread increasingly 
limited financial resources over competing needs. This is particularly true at a time of high public 
debt and rising interest payments. Moreover, significant scores of the population will be 
demanding protection from technological change, and re-training. In such a context, we can safely 
expect that voluntary financial transfers from rich to poor countries will remain subdued, and far 
from what would be needed to finance climate mitigation and adaptation (Bhattacharya et al., 
2023). Once again, one can rightly make the case for it from a climate justice perspective, but this 
is unlikely to translate into policy action.  

One consideration on international collaboration is in order. A decarbonisation strategy planned 
at global level would be much more efficient, cheaper and faster. The trade-off between national 
interest and fast-tracked decarbonisation should however be evident. From a strict efficiency 
perspective, if China has a comparative advantage in making solar panels, or extracting and 
processing critical green minerals, it would be cheaper for the rest of the world to import the 
totality of them. Trying to foster local production (as done in the US IRA or the EU’s Net-Zero 
Industry Act), and raising trade barriers, will instead cost more and slow down decarbonisation in 
the short term. However, cascading political economy dynamics and geopolitical considerations 
will be pushing the first best deep global cooperation option outside the ‘policy feasibility set’. 

To sum up, the future economic order can be expected to be marked by: (i) activist governments, 
(ii) trade fragmentation, (iii) limited voluntary technological and (iv) financial transfers between 
countries. Any credible policy recommendation that goes beyond general aspirations must 
therefore factor these considerations into account. Sensible policy recommendations should go 
beyond appeals for the greater (public) good and consider individual national policy-making 
incentives.  

It is important to note that also a decarbonisation strategy based on national policies can lead 
the world towards Net Zero. Poorer nations with limited financial resources will be underserved 
by this solution, but only in the very short term. This is because pioneering countries will be 
investing vast financial resources while competing to secure leadership in green technologies. As 
these new production methods scale up, they will become cheaper and eventually breach through 
price parity vis-à-vis the incumbent technology. At that point, poorer nations will no longer face 
the current trade-off between economic development and decarbonisation, as the cheap option 
and the green option will coincide. In a way, this will represent an implicit and unintended 



 

 
 

technology-driven financial subsidy to decarbonisation in poorer nations, as it will significantly 
lower the costs of the transition for late comers. It will also significantly beef up access to 
financing, as international capital seeking returns will naturally find green investments profitable 
in poorer nations.  

5. Policy recommendations 
 

While the ‘policy possibility set’ sketched out above might seem rather stringent, several policy 
decisions are still possible that will have first order repercussions on the speed of climate action, 
economic growth, human lives and livelihoods, within and between countries. In what follows, I 
therefore list five broad policy recommendations that apply to decision-makers both in rich and 
poor countries alike. 

1. Avoid trying to obstruct structural transformation.  
The green transition is inevitable, and trying to obstruct it will fail, resulting only in a huge waste 
of financial resources. It is like leaning against the wind of global change, and it has never really 
worked. Thinking policy can obstruct an industrial revolution is delusional. Decisions to double-
down on oil and gas infrastructure would fall into this category, as in the case of Argentina’s Vaca 
Muerta largely unexploited shale gas fields. Likewise, embracing isolationism through high tariff 
or non-tariff barriers in the hope of fencing a country from technological developments 
happening elsewhere will secure only poverty vis-à-vis other nations (Terzi, 2022c, Appendix B). 
Accompanying structural change, mitigating short-term social and technological challenges 
represents a much better use of the limited fiscal resources available (Terzi, Sherwood and Singh, 
2023). All public policies should be read through these lenses. 

2. Aim to be a pioneer in green technology 
For long, the perception was that it was better to adopt a wait and see stance on climate action. 
Let other countries or companies go ahead and, should they succeed, it will be easy to imitate 
their technologies and policies. Such a narrative inevitably led to the well-known problem of a 
‘tragedy of the commons’ on climate action (Bowen and Fankhauser, 2011). Such a reading 
however fails to realise that trial-and-error develops a high degree of so-called ‘tacit knowledge’ 
(Hausmann and Rodrik, 2003). The implication is that catching up can hardly be done by importing 
blueprints from market leaders at a late stage. As a matter of fact, the very direction of 
technological development should be seen as endogenous, allowing pioneers to draw the 
innovation frontier and technical standards closer to their existing comparative advantages and 
economic characteristics (Rodrik, 2014). Followers will be left struggling to adopt a technology 
that is poorly adapted to their national characteristics. As a result, it is good economics to try and 
be a pioneer in green technologies.  

Because much of technological development takes place in rich nations, this recommendation 
might seem addressed only to them. And yet, it is true for poorer nations as well. There is indeed 
scope for countries to enter the green value chain at various stages of development, and does not 
necessarily have to be high-tech immediately (Terzi, 2022b; Rodrik and Stiglitz, 2024). Countries 
can become pioneers in the extraction and processing of green minerals, in the production and 
export of green energy (e.g. hydrogen), and things like batteries, two-wheel electric mobility or 
EV components: all of which are currently experiencing exponential growth. Many countries are 



 

indeed already exploiting this trend, such as Indonesia with its large extraction and processing 
of copper. As noted by growth expert Ricardo Hausmann, green development no longer needs to 
be an oxymoron (Hausmann, 2021). In the 21st century, the wealth of nations will be defined by 
whether they develop comparative advantages in key technologies underpinning a carbon-neutral 
economy. 

3. Mitigate inequalities within countries 
The point that policies are needed to mitigate inequalities is often made from a moral perspective. 
Without downplaying such considerations, here I take a rather practical and pragmatic approach. 
In his book Innovation and its Enemies, late Harvard professor Calestous Juma analyses the 
conditions of acceptance or resistance to innovation, across geographies and six centuries of 
technology history (Juma, 2016). Juma concludes that when an innovation is perceived as 
benefiting only few, resistance will follow. In other terms, unless inequalities within countries are 
contained as structural transformation accelerates, protest movements will flare, slowing down 
the green transition, and making recommendation 2 above harder to reach, effectively eroding a 
country’s long-term chances of prosperity. The benefits of green growth will need to be spread, or 
they won’t be. As such, climate policies must be mirrored by social policies, as is the case in the 
EU with the Just Transition Mechanism, which aims to alleviate the socio-economic impact of the 
transition in the most affected European regions. 

4. Safeguard an open society and scientific collaborations 
Given the new global order will be characterised by increasing trade fragmentation, economic 
and technological competition, it might seem like a good idea to argue in favour of policies aimed 
at containing all kinds of cross-national scientific collaboration, in an effort to prevent 
industrial/scientific espionage. While national security considerations can be introduced in 
science policy, they should be kept to an absolute minimum in terms of sectoral and geographical 
coverage. The risk is to undermine the very process of innovation creation, which rests on the free 
exchange of ideas (Rees, 2022), and that will be central to any successful national climate 
mitigation and adaptation scenario. Technology will be our greatest asset against climate change 
(Terzi and Fouquet, 2023). The extension of the EU’s flagship research funding programme Horizon 
Europe to like-minded countries such as the UK and Canada, in an effort to boost scientific 
collaborations, represents a good blueprint in this respect.  

Likewise, it will be important to retain as much as possible an open society that champions liberal 
values, as this is the environment that is most conducive to scientific discovery, entrepreneurial 
spirit, and talent attraction from abroad (Terzi, 2022a). 

5. Build international alliances bridging rich and poor countries 
The ‘policy feasibility set’ discussed in Section 4 rules out deep global cooperation on climate 
policy or voluntary donation of money and technology on a large scale between rich and poor 
countries. But it does not exclude win-win collaborations and exchanges.  As a matter of fact, such 
international economic alliances should be encouraged, as no single national economy will be 
strong enough on its own to deal with climate change, and all other challenges, in the new global 
economic order. One could for instance easily envisage bilateral or regional partnerships whereby 
poorer nations can provide green minerals, high-quality renewable energy and market access to 
green products in exchange for foreign direct investments (which carry with them technology 
transfers), and foreign aid aimed at building green infrastructure (as happens for instance under 



 

 
 

the current Just Energy Transition Partnerships, or JETPs). In addition, poorer nations that are 
considered partners and allies could gain exemptions from domestic content requirements of 
green industrial policies in the rich world (Terzi, 2023b). This argument goes in the direction of 
so-called ‘friend-shoring’, aimed at minimising the economic damage originating from de-
globalisation in the new world order.  

6. Concluding remarks  
 

When talking at public events on climate, the question predictably arises from the audience as to 
whether I am optimistic or pessimistic on climate action. To somebody reading the world through 
such dichotomic lenses, it might feel like this essay has gone through various ups and downs, as 
the introduction strikes a rather optimistic tone, the core a somewhat pessimistic one, and the 
policy recommendations might have lifted hopes, but only in part. This might be because, to my 
mind, it does not make much sense to speak about climate optimism or pessimism, in the same 
way in which it does not make obvious sense to speak of either success or failure with respect to 
climate change.  

The climate reality is hardly positive, and this is a fact. This leads some, and in particular younger 
generations, to ecoanxiety. Others are drawn to denialism, often as a coping strategy. Structural 
change needed to avoid the worst of climate change, and the political difficulties this will entail, 
should give anxiety to policymakers instead. However, for the countries that manage to navigate 
this narrow path, mastering climate mitigation, adaptation and green technologies, prosperity 
awaits in the era of the Green Industrial Revolution. As such, treading between climate fatalism 
and utopianism, my view remains one that allows climate action to be reconciled with the belief 
in progress, as defined in Mokyr (2016), i.e. the idea that the future can be better than the past, 
but that this will crucially depend on human action.  
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