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Abstract 

 

The severe upheavals caused by anthropogenic climate change have led to an 

increasing global effort to mitigate the negative effects of global warming. In 

this, the European Union has taken the lead in pioneering initiatives to achieve 

carbon neutrality as a continent by 2050. The climate policies put in place follow 

a deep decarbonization approach, aiming at a quick response to the climate 

crisis through the pursuit of stringent goals. These numerous and ambitious 

policies have led to some encouraging results, but they look challenging for their 

potential impact on the socio-economic system.  

 

The existing literature and the work of relevant research centers on 

environmental economics find that the paradigm shift should not lead to 

significant effects on macroeconomic variables such as GDP, inflation, 

employment, investment, and industrial production. However, it is clear that the 

qualitative transformation required to move from a fossil fuel-based society to 

a net-zero carbon one is not painless. At least in the short term, stringent climate 

policies may take on the contours of a real shock, with potentially unfavorable 

and, above all, unfair macroeconomic repercussions. If not properly guided, the 

phasing out of fossil fuels and the extension of carbon markets to new sectors 

not previously covered by the mechanism might impact the most vulnerable 

segments of the population, squeezing economic development, negatively 

affecting employment, and undermining consumption. 
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To avoid the adverse effects of decarbonization, Europe has several 

mechanisms at its disposal, such as the Just Transition Mechanism, the 

redistribution of EU ETS2 revenues to the Social Climate Fund, and plans for 

clean industrial production and green technologies. However, further efforts will 

be needed to mitigate the impact of the net-zero strategy on citizens’ purchasing 

power, avoid stranded assets, sustain green conversion efforts of the industrial 

system, and support the development of new technologies such as carbon 

capture, utilization, and storage.  

 

The new European Commission will have to deal with a complex 

macroeconomic situation already geared toward stringent but fair climate 

policies. The hope is to meet the planned timetable without compromising the 

socio-economic system, respecting the motto “leave no one behind” and at the 

same time coming close to the stringent goals of the Paris Agreement. 
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Executive Summary 

Political entities at the European level largely support the decarbonization of 

the economic system, as shown by the broad consensus within EU institutions 

that has led to the ratification of advanced environmental regulations in the past 

five years.  

This journey comes from afar and starts from the widely shared global 

understanding that only a joint effort can lead to implementing strategies and 

mechanisms for global warming adaptation and mitigation. In pursuing this 

effort, Europe is not alone; other major economies have embarked on the road 

to decarbonization, albeit at different speeds. Instead, the EU is the first 

continent to set a goal of moving to a net-zero paradigm by 2050. Its first move 

is a symbolic demonstration of the role taken by the EU in the ongoing transition, 

as well as a potential virtuous example for other continents to follow. 

Nevertheless, there is widespread emerging concern that the ambitious goal of 

making Europe carbon-neutral by 2050 could adversely impact the continent’s 

macroeconomy. In other words, as many observers argue, policies should 

consider the climate and transitional risks. 

Undeniably, climate change’s physical impacts have repercussions on GDP, as 

temperature increases have been shown to harm economic growth and inflation 

(Bilal and Känzig 2024). The effects of transitioning to decarbonization are also 

significant, as they impact macroeconomic variables: paradigm shifts can lead 

to a GDP decrease caused by costs of new technologies and disruption of 

existing industries, just as extra costs of new climate policies can impact 

inflation. 

The European parliamentary elections of June 2024 could represent a turning 

point for European Union climate policies. European citizens have elected their 

representatives in a context of growing skepticism and protests toward the 

decisions of Brussels and Strasbourg on environmental matters. After proposing 

the complex EU Green Deal and implementing various initiatives in support of 

the plan, European institutions will now have to deal with the social 

acceptability of climate policies, namely the acceptance by citizens of more 

stringent climate measures. 

The major challenge is represented by the goal set by the first von der Leyen 

Commission to make Europe a carbon-neutral continent by 2050. Such an 
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ambitious aim carries significant socio-economic consequences, provoking 

resistance from some critical productive sectors.  

One significant macroeconomic concern revolves around the impact on GDP 

growth. Decarbonization often entails substantial investments in renewable 

energy infrastructure, energy efficiency measures, and transitioning away from 

carbon-intensive industries (Claeys et al. 2024). While these investments are 

crucial for long-term sustainability, they may initially strain economic growth 

due to the redirection of resources away from other sectors. Additionally, 

industries reliant on fossil fuels, such as traditional manufacturing and energy 

production, may experience declines because of the low degree of 

substitutability of their products, leading to short-term economic disruptions 

and job losses.  

The net-zero strategy also holds significant potential for reshaping private 

consumption patterns and, consequently, impacting macroeconomic 

dynamics. Transitioning toward a carbon-neutral economy may increase 

energy-intensive goods and services costs, potentially affecting household 

budgets. Higher transportation, heating, and electricity prices could reduce 

disposable income, dampening consumer spending in the long term.  

Moreover, the transition could exacerbate inequalities within and among 

European countries. Regions heavily reliant on carbon-intensive industries may 

face disproportionate economic challenges, leading to social unrest and 

political tensions. Without targeted policies to support affected communities 

and workers through retraining programs and investment in new economic 

sectors, the decarbonization process risks widening socio-economic disparities. 

Quantifying and assessing these effects is necessary to propose increasingly 

effective and efficient policies, but conducting an evaluation is often complex. 

Theoretical models, like Integrated Assessment Models or Dynamic Stochastic 

General Equilibrium models, provide different results in terms of timeframe and 

expected outcomes. However, as it will emerge from the report, there exists a 

large consensus in the literature on the fact that, if properly guided, the 

decarbonization process will not cause disruptions that could compromise the 

macroeconomic development of the continent. The problem concerns the 

distributional effects of climate policies: their impact on low-income consumers 

and SMEs. That is why, of the two most plausible scenarios presented in the 

literature (1.5°C scenario and Below 2°C scenario), some authors suggest aiming 
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directly for the less ambitious one to implement policies under the banner of 

realism and pragmatism. 

This report synthesizes scenario analyses performed by renowned European 

and global institutions and research centers. The main findings from existing 

macroeconomic simulations on the impact of different decarbonization paths 

and strategies are: 

• Stringent decarbonization measures may reduce Euro Area GDP growth 

from 0.15 to 0.25 percentage points annually (IMF 2022). 

• GDP is expected to contract by roughly 1.2% by 2030, with an annual 

decline in growth of roughly one-eighth of a percentage point. Most 

notably, at its lowest point, investments fall by around 2.5%, while 

overall consumption is cut down by about 0.7% (Coenen et al. 2024).  

• Pursuing an ambitious 1.5°C scenario, aligned with the Paris Agreement, 

could result in higher GDP losses compared to a Below 2°C reference 

scenario, ranging from -0.9% to -6.2% cumulatively from 2020 to 2050, 

depending on different carbon revenue recycling strategies (Kriegler et 

al. 2023). 

• Indeed, reinvesting carbon tax revenues into reducing labor taxes and 

social contributions may alleviate these losses, potentially reducing GDP 

declines by 30% to 70% (Kriegler et al. 2023). 

• According to simulations, inflation will increase by 0.2 percentage points 

if the carbon tax is raised to EUR 140/tCO₂ on a timeline that corresponds 

with the European Green Deal (Coenen et al. 2024). 

• At the global level, a carbon tax of 14.2 times the current fossil fuel price 

is required to meet the target of the Paris Agreement, but this would lead 

to severe economic impacts, including unemployment peaking at 17.6% 

between 2024 and 2028 (baseline: 4.4%) and company bankruptcies 

increasing from 7.9 to 13.4 annually (Lamperti et al. 2022).  

• Instead, industrial regulations and green technology subsidies as part of 

a policy mix bring more solid outcomes. A ban on new fossil fuel power 

plants by 2041, combined with green subsidies, will keep global warming 

below 1.9°C by 2100 while imposing only a modest fiscal impact 

(Lamperti et al. 2022).  

• Transitioning to a low-carbon economy could generate approximately 

1.2 to 1.7 million new jobs in Europe in energy sectors aligned with this 

transition by 2050 while losing about 300,000 jobs in fossil fuel sectors 

(Kriegler et al. 2023).  
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• However, results may change across countries, due to the sectoral 

composition and international trade position of the economies.1 In 

particular, job losses are expected to be significant for some geographies 

and sectors, which may increase economic inequities. For example, an 

increase in energy prices by 10% will likely determine a 17.9% growth in 

the employment of technicians and a 13.1% reduction in manual jobs 

(Marin and Vona 2018). 

• Net-zero strategies may impact exports, potentially due to the expansion 

of the Carbon Border Adjustment Mechanism aimed at reducing carbon 

leakage (European Commission 2024b). 

• The extent of international policy coordination can significantly 

influence economic outcomes, with greater cooperation generally 

leading to better performance (Vrontisi et al. 2020). 

The analyzed models reveal differing approaches to decarbonization, 

highlighting trade-offs between rapid and gradual strategies. While fast 

decarbonization aims to avert severe climate impacts through renewable 

energy growth, gradual approaches emphasize economic stability and 

adaptability. 

Based on these findings, we discuss eight different aspects of the net-zero 

process: impact on GDP; impact on employment; carbon pricing and its impact 

on low-income consumers; phasing out of fossil fuels and promoting renewable 

energies; effects on capital markets and stranded assets; supporting 

competitiveness in the EU decarbonization path; investing in research and 

development (R&D) for carbon capture technologies; and reinforcing 

international collaboration on climate policies. 

While the impact on GDP is significant, it may be partially offset by investment; 

the effect on employability is complex, especially for workers currently 

employed in discontinued sectors. For them to participate in and benefit from 

the green transition, it must be inclusive. Ensuring the fulfilment of the EU’s 

economic and climatic objectives will need concerted measures in the areas of 

reskilling, lowering labor market inequality, and aiding vulnerable regions. 

Research frequently does not take equity into proper account. Advocates of both 

drastic and gradual carbon neutrality concur that redistributing income from 

carbon pricing will lessen the distributional effects. Carbon markets like the EU 

 
1 See, for instance, Aubert et al. (2019) and Lehtonen et al. (2022) for a discussion of the expected impact of the transition 

on the agrifood sector in France and Finland, respectively. 
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ETS can successfully lower emissions by raising the cost of high-carbon options 

and providing support for technological improvements. The EU ETS has 

effectively targeted major polluters, but its expansion needs to be carefully 

managed to address changing climate issues. 

Phasing out fossil fuel subsidies and promoting renewable energies can 

accelerate the transition to a low-carbon economy by redirecting financial 

resources toward sustainable energy sources, reducing reliance on fossil fuels, 

and fostering innovation in renewable technologies. The cost of solar and wind 

PV has significantly decreased over the past ten years – by more than 80% in 

recent years (Fragkos et al. 2021). By 2050, solar and wind power is expected to 

produce over 70% of the world’s electricity. The demand for fossil fuels is 

predicted to decline sharply, with natural gas forecast to fall by 55%, coal by 

90%, and oil by 75% (IEA 2021). 

Phasing out fossil fuels could determine some assets becoming stranded 

(Saygin et al. 2019). In contrast to the 1.5°C scenario, which requires rapid action 

to mitigate climate change and presents immediate risk from stranded assets, 

the pathway Below 2°C is more gradual but still challenging. 

Supporting competitiveness with specific comprehensive industrial initiatives – 

such as the Just Transition Mechanism and the Net-Zero Industry Act – ensures 

that industries remain competitive while transitioning to cleaner production 

methods, fostering economic growth and job creation in sustainable sectors. 

In addition, investing in research and development for carbon capture 

technologies facilitates the removal of CO₂ from the atmosphere, aiding in the 

mitigation of greenhouse gas emissions and advancing the transition to a 

carbon-neutral future. 

Last, enhancing international cooperation to align decarbonization efforts 

globally strengthens collective efforts to combat climate change, enabling the 

sharing of best practices, technologies, and resources to achieve global 

emission reduction goals and mitigate the impacts of climate change on a 

worldwide scale. The linking of emissions trading schemes is a valuable example 

of future collaborations between Europe and other jurisdictions. As such it can 

be a first step on the way to setting up a climate club of like-minded jurisdictions. 

The crucial task that the European Commission will have to face in the future 

will be to uphold the targets set by the European Union while simultaneously 
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refining existing policies to mitigate adverse impacts on the socio-economic 

development of Member States and, ultimately, safeguarding the welfare of 

European citizens. 
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1 Introduction 

 

Over the last century, climate change has emerged as a critical issue due to an 

unusual upsurge in global temperatures (Figure 1) and the ever-increasing 

intensity and frequency of extreme weather events such as heat waves, heavy 

precipitation, and tropical cyclones (IPCC 2023). The widespread concern is 

underpinned by scientific consensus that recent global warming is primarily 

driven by human activities since the Industrial Revolution, notably through 

increased CO₂ and other greenhouse gas (GHG) emissions from fossil fuels, 

deforestation, urbanization, and agriculture.  

 

Figure 1: Global CO₂ Emissions from Energy Combustion and Industrial 

Processes in Gt (1880–2022) 

 

 

By integrating more complex climate models with empirical data, Waidelich et 

al. (2024) quantify the additional economic damages arising from shifts in 

precipitation patterns, temperature variability, and extreme weather events. 

They reveal that at a 3°C rise in global temperatures above pre-industrial 

levels, economic losses could peak at an aggregated 10% of global GDP by 

2050, with the most severe impacts felt in lower-income, tropical regions. These 

results are in line with those of other studies. For example, Van der Wijst et al. 
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(2023) estimate that, in a scenario of global warming well below 2°C, worldwide 

climate change damages would amount to an aggregated 2% of GDP and 10–

12% of GDP with respect to the scenario in which global warming is 3°C. As part 

of an integrated approach, including worldwide temperature shocks, Bilal and 

Känzig (2024) forecasted that a 1°C increase in temperature at the world level 

would be so damaging as to bring about a 12% decline in world GDP. Thus, the 

nonlinear impacts of climate change on gross output and capital, including 

potential tipping points, may exert sufficient pressure on the global economy to 

drive it toward a debt-deflationary trajectory, possibly resulting in enforced 

economic degrowth in the latter half of the 21st century (Bovari et al. 2020). 

Moreover, this phenomenon has significant distributional effects as it affects 

vulnerable populations in poorer countries to a greater extent (Tol 2021). 

At the global institutional level, Article 4 of the Paris Agreement, influenced by 

the IPCC’s 5th Assessment Report and the UNFCCC’s Structured Expert Dialogue, 

sets a goal for achieving a balance between human-induced GHG emissions and 

their removal by the latter half of the 21st century. Despite the term “net zero” 

not being explicitly mentioned in the 2015 Paris Agreement, it aligns with Article 

2’s aim to limit global warming to below 2°C, preferably to 1.5°C, above pre-

industrial levels. Similar commitments to decarbonize by 2050 were taken from 

the largest economies in the world, like India, China, the United States, Brazil, 

Nigeria, and South Africa, covering about 90% of global GHG emissions. 

According to Fankhauser et al. (2022), there are seven critical attributes for a 

credible net-zero framework. These include front-loaded emission reductions, a 

comprehensive approach to emission reductions, cautious use of carbon 

dioxide removal, effective regulation of carbon offsets, an equitable transition 

to net zero, alignment with broader socio-ecological objectives, and the pursuit 

of new economic opportunities. A proper mix of these elements is needed for 

fast and credible decarbonization processes. However, in the urgent dialogue on 

climate change, the strategies to reduce carbon emissions are split into two 

more general and distinct pathways: fast and slow decarbonization (cf., for 

instance, Pianta et al. 2021).  

Fast decarbonization involves a rapid and large-scale reduction in carbon 

emissions. This approach is driven by the urgent need to meet the stringent 

limits set by the Paris Agreement of keeping global warming well below 2°C and 

pursue efforts to limit it to 1.5°C by 2100. For example, the “carbon law” 
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proposed by Rockström et al. (2017) outlines a pathway for fast global 

decarbonization, aiming to halve CO₂ emissions each decade until mid-century, 

at which point net-zero emissions are achieved. This approach necessitates 

immediate, large-scale carbon removal and a sharp reduction in CO₂ emissions 

from land use, fundamentally transforming key sectors across countries. 

In contrast, slow decarbonization refers to a more gradual shift from fossil fuel 

use to cleaner energy sources, with policies evolving progressively and allowing 

technological changes to occur over a longer period. This pathway considers 

extended timeframes to reach carbon neutrality, prioritizing economic stability 

and minimizing the disruptive impact on existing systems. 
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2 Decarbonization Strategies in Europe 

2.1 Emissions and GDP 

 

The European Union (EU) has been leading the way toward deep 

decarbonization in recent years. However, the 27 EU Member States produce 

only around 7.6% of global CO₂ emissions, accounting for around 5.5% of the 

world population. 

In 2019, around 77% of GHG emissions in Europe were caused by energy 

consumption across various sectors. Agriculture contributed 10.5% of 

emissions, while industrial processes and product use accounted for 9.1%; the 

remaining 3.3% came from waste management (European Environment Agency, 

2023).2 

Europe’s contribution to pollutants is probably underestimated because the 

count refers to production-based rather than consumption-based emissions; 

the latter are much higher, although difficult to quantify (Harris et al. 2020). 

However, the EU Member States recorded an improvement in their emissions 

trends, with a 22.6% decrease from 2000 to 2022.  

Figure 2, based on data from the Energy Institute Statistical Review of World 

Energy (2024), shows the percentage decrease trend for each member country. 

We can see that the negative trend of CO₂ production is common to almost all 

countries, with differences in magnitude. Northern Europe shows a remarkable 

decrease, as do the Mediterranean countries. The changes in Eastern Europe are 

more limited, especially for the Baltic countries. 

These differences can be reasonably explained by the diverse political 

orientations of countries resulting in heterogeneous environmental policies and 

by exogenous contextual factors such as the global financial crisis of the early 

2010s (Karstensen et al. 2018). 

 

 

 

 

 
2 All sectors included land use, land use change, and forestry (LULUCF). 
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Figure 2: CO₂ Emissions in the European Union by Country 

 

 

Figure 3: CO₂ Emissions per Capita in the European Union (1990–2020) 
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Figure 4: GDP in the European Union (1990–2020) 

 

Figure 3 and Figure 4 depict the trend of CO₂ emissions and GDP in Europe from 

1990 to 2020, and 1990 to 2022 respectively. It shows that the European 

economy has constantly grown, accompanied by a slight decrease in polluting 

emissions. In 2020, the pandemic may have impacted the economy and 

emissions. The diagram suggests that pursuing economic development without 

increasing pollutants is possible. Indeed, GDP exerts a nonlinear influence on 

CO₂ emissions, with emissions rising as GDP grows until reaching a certain 

threshold, after which the effect shifts (Han et al. 2024). 

However, the reduction in emissions has been relatively small, and the urgency 

for action is pressing in light of a significant increase in GHG emissions by 2030 

in Europe without technological changes or policy interventions (Giannakis and 

Zittis 2021). 
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2.2 European Initiatives 

 

The EU is committed to becoming the first climate-neutral continent by 2050,3 a 

core principle of the European Green Deal and a mandatory requirement under 

the European Climate Law. The efforts became more concrete through the Fit 

for 55 (FF55) package introduced in July 2021, aligned with its European Green 

Deal strategy. The package includes significant proposals such as reforming the 

EU Emissions Trading System (EU ETS), one of the pillars of the EU’s 

decarbonization strategy (European Commission 2023a), and implementing a 

Carbon Border Adjustment Mechanism (CBAM; European Commission 2023b). 

The EU ETS, the European carbon market established in 2005 that employs a 

cap-and-trade mechanism for emission allowances within energy-intensive 

industries and the power generation sector, now encompasses approximately 

36% of the EU’s greenhouse gas emissions and includes countries like Iceland, 

Liechtenstein, and Norway (European Commission 2023a). It has facilitated 

emission reductions over the past 18 years, though the extent is debated. 

Directive 2023/959 has recently extended the EU ETS with a complementary 

carbon market (EU ETS2) to cover additional sectors like buildings, transport, 

and small business emitters. 

The EU has also adopted CBAM, intended to minimize carbon leakage (that is, 

when companies relocate to countries with laxer emission controls), effective 

October 2023. However, CBAM’s compatibility with World Trade Organization 

rules and its effectiveness in preventing carbon leakage have been questioned. 

While its definitive impact remains unclear, some studies suggest it could be 

effective (Bellora and Fontagné 2023), especially if paired with other measures 

like climate clubs or ETS linkages. Overall, enhanced international cooperation 

in carbon market regulation is advocated to meet the ambitious targets set by 

the European Climate Law. 

Climate policies must include competitiveness and social justice aspects to be 

effective and equitable. The transition to a zero-carbon economy has 

distributional impacts and poses a critical challenge for low-income households 

with a higher risk of decarbonization. The European institutions intend to 

 
3 Although Europe is the first continent to propose a comprehensive strategy, the effort toward decarbonization is shared 

with other geopolitically relevant countries, each with its own plan of action. Recall for example “The Road to Net Zero 

by 2060” in China, the “Net Zero South Africa 2050,” and India’s target of net-zero emissions by 2070. 
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address the negative externalities of the transition, as shown by the Just 

Transition Mechanism (JTM) and its related first pillar, the Just Transition Fund 

(JTF), an essential component of the European Green Deal, aimed at ensuring a 

balanced shift toward a green economy. The JTM provides financial and 

technical support to regions most affected by the transition, ensuring workers 

and communities adapt to a sustainable future and fostering fairness and 

solidarity. In addition, a Social Climate Fund (SCF) has been officially approved 

in 2023 by European institutions. The fund is designed to help vulnerable 

households, micro-enterprises, and transport users mitigate the financial 

effects of the expanded EU ETS. Set to be part of the EU budget, the SCF will have 

a funding limit of EUR 86.7 billion and is scheduled to function from 2026 to 2032 

(European Commission 2023b). That is quite relevant, since allocating ETS 

revenues to low-income households could increase the acceptability of carbon 

pricing and effectively mitigate the transition risks. 

Nevertheless, there is a need for unprecedented clean energy technology 

investments to achieve a net-zero carbon energy system before breaching the 

Paris Agreement thresholds; with a high probability of overshooting the 1.5°C 

increase within this decade, immediate policy action is needed to avoid higher 

mitigation costs and economic damages from delayed action (Panos et al. 2023).  

In line with the Energy Union governance regulation based on the principle of 

energy security, EU Member States were required to present their ten-year 

National Energy and Climate Plan (NECP) for the 2021–2030 period to the 

European Commission (EC) by the close of 2019. These plans detail the energy 

and climate objectives each Member State aims to achieve to decarbonize its 

own national energy system. 

Additionally, the EU is revitalizing its industrial strategy to reinforce the single 

market and foster Europe’s resilience, emphasizing the development of a robust 

ecosystem for manufacturing net-zero technology products. This includes the 

Innovation Fund, which boosts the EU’s capacity for manufacturing 

technologies to achieve net-zero emissions.  

The Green Deal Industrial Plan is set to boost the competitiveness of Europe’s 

net-zero industry and hasten the move toward climate neutrality by enhancing 

the EU’s capacity to produce essential net-zero technologies and products. The 

plan supports the industrial base for clean tech innovation, focusing on four 

primary areas – predictable regulatory frameworks, quicker funding access, skill 
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development, and open trade for stable supply chains. On February 6, 2024, a 

political consensus was achieved between the European Parliament and the 

Council on the Net-Zero Industry Act, an offshoot of the plan to bolster EU 

manufacturing of clean technologies. The act is designed to attract investments 

and improve market conditions for clean tech, targeting an increase in the EU’s 

strategic manufacturing capacity to meet at least 40% of annual deployment 

needs by 2030 (European Commission 2023c). 

In February 2024, the European Commission (EC) proposed its assessment for a 

2040 climate target for the EU, advocating for a 90% cut in GHG emissions from 

1990 levels. The ambitious target is a critical milestone toward the EU’s aim of 

achieving climate neutrality by 2050. The initiative followed a public 

consultation process from March to June 2023, inviting input on the EU’s climate 

aspirations for 2040. The recommendation is based on comprehensive 

assessments and expert advice, marking the beginning of a process to formalize 

the 2040 climate target.  

Together with the assessment, the European Commission (2024a) recommends 

eight building blocks to solidify the EU’s leadership in global climate action, 

ensuring a sustainable, resilient, and equitable future and achieving the 2040 

target: 

1. A resilient and decarbonized energy system for our buildings, transport, 

and industry. 

2. An industrial revolution with competitiveness based on research and 

innovation, circularity, resource efficiency, industrial decarbonization, 

and clean tech manufacturing at its core. 

3. Infrastructure to deliver, transport, and store hydrogen and CO₂. 

4. Enhanced emissions reductions in agriculture. 

5. Climate policy as an investment policy. 

6. Fairness, solidarity, and social policies at the transition’s core. 

7. EU climate diplomacy and partnerships to encourage global 

decarbonization. 

8. Risk management and resilience. 

As shown by these guidelines, the Commission’s drive toward effective and rapid 

decarbonization within the timeframe set by the European Green Deal seems 

quite evident. The more difficult question is whether the overall European 
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strategy can lead to significant economic setbacks or whether these can be 

mitigated with appropriate policy instruments.  
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3 Macroeconomic Models to Assess European 

Decarbonization Impacts 

3.1 Theoretical Models 

 

The following section delves into a descriptive analysis of relevant research 

efforts highlighting the economic impact of decarbonization strategies. We will 

then use the results of the study review to focus on specific aspects, such as a) 

the impact of decarbonization on GDP, b) the impact of decarbonization on 

employment, c) the impact of decarbonization on low-income consumers, d) the 

development of the energy sector, e) stranded assets and capital markets, f) 

industrial competitiveness, g) new technologies, and h) global cooperation. 

The two principal theoretical instruments used to perform such analysis are 

Integrated Assessment Models (IAMs) and Dynamic Stochastic General 

Equilibrium (DSGE) models (Table 1). These are fundamental tools for analyzing 

and formulating policies related to economic and environmental challenges, 

especially in the context of decarbonization (Claeys et al. 2024). IAMs are crucial 

for understanding the long-term impacts of environmental policies on key 

economic indicators such as GDP, energy use, and carbon emissions. They 

simulate the effects of strategies like carbon pricing and renewable energy 

adoption by incorporating technological, economic, and climatic factors, thus 

aiding in holistic policy planning for sustainable development (Angeli et al. 

2022). Conversely, DSGE models focus on short-term economic fluctuations, 

typically aligning with business cycles of 5 to 10 years (Claeys et al. 2024). These 

models aim to predict the economic response to immediate shocks, such as new 

environmental regulations or changes in energy prices. 

IAM models, which offer a long-term view, usually produce more optimistic 

results than DSGE models regarding the macroeconomic influence of climate 

legislation. 
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Table  1: Two Main Macroeconomic Models on Climate 

 Integrated Assessment Models (IAMs) 

Dynamic Stochastic General Equilibrium 

(DSGE) Models 

Main goal 

Jointly assess environmental change and 

policy impacts, combining physical, 

economic, and social systems. 

Analyze economic phenomena with 

microeconomic foundations under market 

equilibrium. 

Methodology 

Multidisciplinary, often coupling economic, 

environmental, and sometimes social 

systems. 

The top-down approach is based on equations 

representing the economy’s behavior. 

Key 

applications 

Climate change impact assessment, policy 

analysis, environmental and economic 

planning. 

Macroeconomic policy analysis, forecasting, 

monetary policy. 

Flexibility  

Variable, depending on the model; often 

sector-specific or region-specific with various 

levels of detail. 

Less flexible, assumes rational expectations 

and often homogeneous agents. 

Predictive 

power 

Focused on long-term projections and 

scenario analysis, with varying degrees of 

uncertainty. 

Aimed at predictive accuracy within the 

framework of rational expectations. 

Stochastic 

elements 

Can include stochastic elements in the 

representation of uncertainties related to 

climate and economic responses. 

Inherently includes stochastic shocks to the 

economy. 

Typical use 

cases 

Evaluating environmental policies, assessing 

climate change mitigation and adaptation 

strategies. 

Analyzing economic policies, studying 

economic cycles. 

Time 

perspective 

Mainly long-term, aiming to project decades 

into the future for policy and environmental 

change analysis. 

Primarily short to medium term, focused on 

cyclical economic dynamics. 

Source: Authors (2024). 

 

The alternative CGE (Computational General Equilibrium) models offer valuable 

insights too, but they may not be the most suitable for our analysis. CGE models 

are often designed to analyze static equilibria, making them less effective at 

capturing the dynamic nature of decarbonization. Additionally, their sectoral 

aggregation and assumption of perfect information can limit their ability to 

represent the complexities of the transition process. Therefore, IAMs and DSGE 

models are likely to be more effective in providing a comprehensive and 

nuanced understanding of the macroeconomic impacts of decarbonization. 

Most of the studies we will review in the next section (for a comprehensive 

overview, see Table 4 at the end of Section 3.3), therefore, use either the IAMs or 

DSGE models, while static analyses will be mentioned only where useful to 

provide relevant discussion elements. 
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3.2 A Review of the Existing Studies 

 

The IAMs are frequently used to analyze temperature trends based on the 

different decarbonization paths. Due to the vast number of IAMs and their 

numerous scenarios, only a select few are presented here. These models and 

scenarios were chosen based on an extensive review of their relevance, 

robustness, and ability to provide meaningful insights into key aspects of the 

analysis. Using the MEDEAS-World model, a sophisticated framework designed 

to assess global economic transitions under the constraints of limited energy 

resources, Nieto et al. (2020) evaluate three future scenarios: Business as Usual 

(BAU), Green Growth (GG), and Post-Growth (PG), each depicting different policy 

and economic pathways up to 2050. The BAU scenario, which follows current 

economic and energy consumption trends, is insufficient to meet international 

climate objectives. Similarly, despite emphasizing sustainability and reduced 

environmental impact, the GG scenario fails to achieve the critical 2°C warming 

threshold. According to the authors, the PG scenario is the only one to achieve 

the target. Still, it requires a radical shift from traditional growth-driven policies 

toward those focusing on efficiency and redistribution. It is worth mentioning 

that the concept of PG, part of the Beyond Growth agenda of which the EU was 

an institutional founder and on which it is still involved at the highest level, is 

particularly difficult to frame because of its multidimensional nature, 

encompassing not only economic growth but also environmental sustainability, 

social equity, and broader well-being considerations. GDP, on the other hand, 

while refinable, remains a valuable metric for providing a rough idea of the 

potential macroeconomic impacts of climate policies. 

In 2022, the Potsdam Institute for Climate Impact Research projected global CO₂ 

emissions trajectories under different policy scenarios, with a corresponding 

forecast of temperature increases by 2100. According to the authors, current 

policies would lead to a 3.2°C rise, whereas a scenario implementing the 

Nationally Determined Contributions (NDCs) aims for a 2.6°C increase. In 

another research article, Brecha et al. (2022) also stated that only the most 

ambitious pathway, the International Energy Agency (IEA) Net-Zero Emissions 

by 2050 (NZE) scenario, meets the Paris Agreement’s criteria to limit warming to 

1.5°C. 



Macroeconomic Models to Assess European Decarbonization Impacts 

The Macroeconomic Impact of Different Decarbonization Paths and Strategies  22 

The NZE scenario delineates a roadmap for the energy sector to eliminate CO₂ 

emissions by mid-century, aligning with the Paris Agreement goal to limit global 

warming to 1.5°C. To achieve that, emissions must drop dramatically by 2030 

(nearly 40%), with renewable energy sources like solar and wind leading the 

change. In many regions of the world, wind and solar photovoltaics (PV) are 

currently the most economical sources of electricity, having experienced 

significant cost reductions by over 70% and 90%, respectively, in recent years 

(Fragkos et al. 2021; Claeys et al. 2024). According to IEA (2021), wind and solar 

PV will dominate global electricity generation, providing nearly 70% of the total 

energy by 2050. Fossil fuel demand is expected to plummet, with coal dropping 

by 90%, oil by 75%, and natural gas by 55%. Beyond the significant reduction in 

fossil fuel demand, the scenario envisions increasing clean technologies such as 

hydrogen and carbon capture. Additionally, it emphasizes the need for global 

behavioral changes and increased financial investment in the energy sector. 

However, uncertainties regarding technology availability and behavioral 

adaptation could impact the feasibility and cost of the transition. 

The IEA fully updated the NZE scenario in 2023, comparing its forecasts with 

those of two other scenarios: one is called the Announced Pledges Scenario, 

which guarantees that all climate promises made by governments and 

businesses worldwide will be fulfilled completely and on schedule; and the other 

is the Stated Policies Scenario, which represents the current state of policy, 

based on an evaluation of the energy-related policies in effect as of the end of 

August 2023, sector by sector and country by country. In both cases, especially 

in the Stated Policies Scenario, the projected increase in global temperatures 

would be well over 2°C (IEA 2023). 

Of course, the number of scenarios can be expanded to refine the predictions. 

The Network for Greening the Financial System (NGFS), a group of regulators 

and central banks dedicated to advancing environmental and climate-related 

risk management in the financial sector, developed, together with an 

international academic consortium, a portal to analyze seven decarbonization 

scenarios and their environmental and macroeconomic consequences. 

In the Net Zero 2050 scenario, ambitious global policies and rapid innovation 

aim to achieve net-zero CO₂ by 2050, creating high transition risks but keeping 

physical risks low. The Low Demand scenario sees behavioral changes reduce 

energy consumption, lowering economic pressure while also reaching net zero 
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by 2050 with minimal carbon pricing. In the Below 2°C scenario, gradual policy 

action limits warming to below 2°C, with net-zero CO₂ reached after 2070 and 

low overall risks. Delayed Transition begins too late, leading to drastic emission 

reductions post-2030, resulting in high physical and transition risks. The 

Nationally Determined Contributions (NDCs) scenario fulfills pledged 

policies, leading to 2.6°C warming and moderate physical risks, though 

transition risks are low. Under Current Policies, no new action results in 3°C 

warming by 2080, causing severe and irreversible physical damage. Finally, in 

the Fragmented World scenario, uneven global efforts lead to 2.3°C warming, 

with fragmented technological progress and high physical risks (NGFS, 2024). 

Three different IAMs produce results for the seven NGFS scenarios. One of these 

IAMs, developed by NGFS itself, is called REMIND-MAgPIE; in the following table, 

we summarize some indicative but meaningful results from this model: 
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Table  2: Key Transition Variables and Different Scenarios 

Source: Richters et al. (2023). 

Note that the scenarios for energy transition can be from ambitious to 

moderate. In the scenarios for Net Zero 2050 and Low Demand, high shares of 

renewables, broad electrification, and huge carbon removal – on the order of 5 

gigatons per year – are integral elements of the picture well before 2050. Energy 

efficiency may see a rise of more than 60%, while emissions from AFOLU will 

come to near zero. For both the Below 2°C and Delayed Transition scenarios, 

Scenarios/key 

transition variables 

Decarbonising 

electricity 

(electricity 

generation in EJ per 

year)

Electrifying 

buildings, industry 

and transport 

(energy demand in 

EJ per year)

Switching to 

carbon-neutral fuel 

(fuel production in 

EJ per year)

Storing and 

removing CO₂ (CO₂ 

removal in Mt CO₂ 

per year)

Improving energy 

efficiency across 

the economy 

(energy intensity 

MJ per 2010-USD)

Decarbonising 

agriculture, 

forestry and othe 

land use (CO₂ 

emissions in Mt CO₂ 

per year)

Net Zero 2050 

Electricity from 

renewables increases 

5-fold over the next 

three decades.

More than half of the 

energy for buildings, 

industry, and 

transport will be 

electric in 2050, with 

a similar demand in 

terms of EJ.

More than 40% 

of gaseous, liquid 

and solid fuels are 

carbon neutral in 

2050.

By 2050 around 5 gT 

of carbon need to be 

removed per year to 

reach 1.5 °C in a cost-

effective way.

Energy 

intensity decreases 

by almost 60% 

between 2020 and 

2050.

CO₂ emissions from 

the AFOLU sector can 

reach net zero by 

2035.

Low Demand 

Electricity from 

renewables increases 

less than 2-fold over 

the next three 

decades.

More than half of the 

energy for buildings, 

industry, and 

transport will be 

electric in 2050, but 

strongly reducing the 

demand from 420 to 

320 EJ.

Around 30% 

of gaseous, liquid 

and solid fuels are 

carbon neutral in 

2050.

By 2050 around 5 gT 

of carbon need to be 

removed per year to 

reach 1.5 °C in a cost-

effective way.

Energy 

intensity decreases 

by almost 65% 

between 2020 and 

2050.

CO₂ emissions from 

the AFOLU sector can 

reach net zero by 

2035.

Below 2°C 

Electricity from 

renewables increases  

 4-fold over the next 

three decades.

Around 42% of the 

energy for buildings, 

industry, and 

transport will be 

electric in 2050.

Around 27% 

of gaseous, liquid 

and solid fuels are 

carbon neutral in 

2050.

By 2050 around 1 gT 

of carbon need to be 

removed per year to 

reach 1.6 °C in a cost-

effective way.

Energy 

intensity decreases 

by almost 58% 

between 2020 and 

2050.

CO₂ emissions from 

the AFOLU sector can 

reach net zero by 

2050.

Delayed Transition 

Electricity from 

renewables increases  

 4-fold over the next 

three decades (but  

only after 2035).

Around 45% of the 

energy for buildings, 

industry, and 

transport will be 

electric in 2050, 

experiencing a 

considerable shock 

demand in the 2030s.

Around 30% 

of gaseous, liquid 

and solid fuels are 

carbon neutral in 

2050.

By 2050 around 3 gT 

of carbon need to be 

removed per year to 

reach 1.6 °C in a cost-

effective way.

Energy 

intensity decreases 

by almost 60% 

between 2020 and 

2050.

CO₂ emissions from 

the AFOLU sector can 

reach net zero by 

2040.

Nationally 

Determined 

Contributions 

Electricity from 

renewables increases  

 3.5-fold over the 

next three decades.

Around 35% of the 

energy for buildings, 

industry, and 

transport will be 

electric in 2050.

Around 15% 

of gaseous, liquid 

and solid fuels are 

carbon neutral in 

2050.

By 2050 less than 1 

gT of carbon need to 

be removed per year 

to reach 2.6 °C in a 

cost-effective way.

Energy 

intensity around 50% 

between 2020 and 

2050.

CO₂ emissions from 

the AFOLU 

sector cannot reach 

net zero by 2050 and 

will be around 2K Mt 

CO₂ per year.

Current Policies

Electricity from 

renewables increases 

2-fold over the next 

three decades.

Around 28% of the 

energy for buildings, 

industry, and 

transport will be 

electric in 2050.

Less than 10% 

of gaseous, liquid 

and solid fuels are 

carbon neutral in 

2050.

By 2050 there is no 

need of carbon 

removal to reach 3 °C 

in a cost-effective 

way.

Energy 

intensity decreases 

by almost 50% 

between 2020 and 

2050.

CO₂ emissions from 

the AFOLU 

sector cannot reach 

net zero by 2050 and 

will be around 3.5K 

Mt CO₂ per year.

Fragmented World 

Electricity from 

renewables increases  

 3.5-fold over the 

next three decades.

Around 35% of the 

energy for buildings, 

industry, and 

transport will be 

electric in 2050.

Around 13% 

of gaseous, liquid 

and solid fuels are 

carbon neutral in 

2050.

By 2050 less than 0,8 

gT of carbon need to 

be removed per year 

to reach 2.6 °C in a 

cost-effective way.

Energy 

intensity around 50% 

between 2020 and 

2050.
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renewables have a fourfold increase, electrification extends to 42–45% of 

demand for energy, but emissions still approach near-zero. The NDCs scenario 

sees renewables increase by a factor of 3.5, increased electrification of around 

35%, and very little carbon removal. In the Current Policies and Fragmented 

World scenarios, transitions are slow, the increments of renewables and carbon-

neutral fuels are small, carbon removal is minimal, and AFOLU emissions stay 

high into 2050. The most ambitious scenario would then imply in-depth 

restructuring of and electrification of energy, with advanced renewable energy 

sources and improved energy efficiency.  

At the global level, the degree of regional consequences will vary, with coal-

dependent regions facing the steepest economic challenges. We can assume 

that decarbonization at fair terms is more challenging in regions outside of 

Europe, especially the coal-dependent and developing countries, including 

India, Indonesia, South Africa, and Brazil. These areas suffer from greater 

economic difficulty compared to Europe, with the same transition dilemma due 

to their high dependence on fossil fuels on the one hand and their insufficient 

financial and technological resources on the other. Decarbonization will then 

need to be guided by carefully designed policies along with technological 

innovations and financial and capacity-building support to ensure an equitable 

process for these specific regions. Global coordination is crucial, with richer 

countries providing support to the least developed ones, to avoid increasing 

current economic disparities (NGFS 2023). 

According to these findings, following an NZE path is the preferred option to 

achieve decarbonization goals quickly. However, doing that can inevitably lead 

to changes in economic activity. What are the potential macroeconomic 

consequences of implementing ambitious strategies to reach the Paris 

Agreement objectives? How can we mitigate the negative supply shock for the 

economy caused by climate policies related to decarbonization? Are there 

alternative paths we could follow to limit climate and transition risks? Focusing 

on the energy sector, the IEA tried to provide answers in its 2021 report called 

“Net Zero by 2050: A Roadmap for the Global Energy Sector.”  

Using an IAM model, the authors state that achieving net-zero emissions 

encompasses environmental and significant economic and social shifts. In the 

NZE scenario, global CO₂ emissions are projected to reach zero by 2050, 

necessitating considerable investment in electricity, low-emissions fuels, 
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and infrastructure, with an estimated annual need of up to USD 4 trillion by 

2030 in clean energy and infrastructure to maintain momentum in energy 

transitions. Employment dynamics will also shift, with potential job losses in 

fossil fuel sectors being offset by job creation in renewable sectors. This shift 

will create 14 million new clean energy jobs by 2030 at the global level but will 

bring a loss of about 5 million jobs in the oil, gas, and coal sectors.4 Economic 

disparities will occur as job gains do not match job losses in location or skill sets.5  

Looking at other macroeconomic effects, the transition should not affect global 

GDP by 2030 (which is expected to grow on average at 3% annually). Still, it could 

also lead to an 80% reduction in oil and gas revenues for producer economies 

and a 90% drop in tax revenues from oil and gas sales in importing countries by 

2050 (IEA 2021; 2024).  

In an IAM-based investigation included in the fifth section of the report “How to 

Achieve a Rapid, Fair, and Efficient Transformation to Net Zero Emissions,” 

Kriegler et al. (2023) cover the challenges and strategies for achieving a just and 

efficient transition toward net-zero emissions, focusing on the EU.  

Kriegler et al. (2023) highlight the potential reduction of Europe’s reliance on 

fossil fuel imports; the transition to zero-carbon technologies and improved 

energy efficiency moves economic activities from high operating costs to more 

capital-intensive methods. The shift increases initial costs due to using more 

expensive low-carbon alternatives, potentially reducing economic output. 

Moreover, they explore employment impacts, predicting that 1.2 to 1.7 million 

new jobs will be created in sectors aligned with a low-carbon transition in the 

Net Zero 2050 scenario, noting that around 300,000 jobs will be lost in fossil fuel 

sectors. The new jobs will cover sectors such as electricity supply and clean 

energy manufacturing (e.g., wind turbines, EV equipment, hydrogen), the 

infrastructure for low-carbon technologies, building renovation, and agriculture 

needed to produce advanced biofuels. It is important to note that job 

reallocations to countries outside of the EU, as well as the associated job gains 

and losses beyond the energy and energy-related sectors, are not included in 

this analysis. 

 
4 See Section 4.2 below for further discussion on this aspect. 

5 To mitigate this problem, the European JTF pays particular attention to the areas where job losses are anticipated to 

be the largest, and to the conversion of industrial facilities with the highest GHG intensity. Eligible territories with ap-

proved territorial just transition plans at NUTS 3 level are localized all over Europe.  
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The report also discusses the distributional impacts of climate change 

mitigation measures, emphasizing that stringent policies could be regressive, 

affecting low-income households disproportionately. In addition, stricter 

climate policies in a 1.5°C scenario result in higher GDP losses (between -0.9 and 

-6.2% over the 2020–2050 period) with respect to the 2°C scenario, which shows 

no significant losses. Indeed, “climate policies combined with redistributive 

policies benefit the poor and reduce inequality” (Kriegler et al. 2023, p. 49), 

because reinvesting carbon tax revenues into reducing labor taxes and social 

contributions can mitigate these losses, reducing GDP declines by 30–70% in 

various models. Funds raised through a carbon tax can be allocated in several 

beneficial ways, including providing households with lump-sum payments, 

known as a “climate dividend,” lowering taxes that cause economic 

inefficiencies, or directing monetary transfers to enhance the social security 

system. 

There are additional indications that a gradual GHG price increase from 2023 

to 2030 and a redistribution of revenues can reduce the costs of 

decarbonization, outweighed by the long-term costs of inaction (IMF 2022). The 

International Monetary Fund’s Global Macroeconomic Model for the Energy 

Transition, a DSGE model developed to highlight the importance of credible 

climate and monetary policies, argues against delay due to inflation and energy 

security concerns. The related report discusses the macroeconomic impacts of 

decarbonization policies. It suggests that reducing emissions by 25% in 2030 

would be more in line with the Below 2°C scenario than alternative pathways. 

Specifically, the IMF proposes three policy packages to reduce emissions by 25% 

in 2030: 

1. Gradual GHG price increase from 2023 to 2030; two-thirds of revenues 

used to reduce labor taxes; one-third of revenues transferred to 

households. 

2. Gradual GHG price increase from 2023 to 2026; one-third of revenues 

used to reduce labor taxes; one-third of revenues transferred to 

households; one-third of revenues used to subsidize low-emission 

sectors (renewables investment, nuclear and hydropower plants, 

electric-vehicle purchase). 

3. Gradual GHG price increase from 2023 to 2030; GHG revenues rebated at 

the sectoral level (electricity generation, manufacturing, services); GHG 

revenues from households’ activities (residential energy and individual 
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transportation) transferred back to households; regulation of share of 

electric vehicles. 

Considering four world regions, namely the US, the Euro Area, China, and the 

Rest of the World, the IMF report forecasts that the third policy package is the 

best to ensure a smooth transition toward low-carbon technologies; in that 

case, the decarbonization policies could reduce the Euro Area GDP growth 

by 0.15 to 0.25 percentage points annually, with a slight increase in inflation 

only up to 2028 (IMF 2022). 

Figure 5 shows actual GDP trends and future projections for each policy package 

for the Euro Area, while Figure 6 indicates the inflation percentage point 

deviation from baseline per policy package. 

 

Figure 5: Simulations of the Macroeconomic Impact (GDP) of Three Policy 

Packages in the Euro Area 
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Figure 6: Simulations of the Macroeconomic Impact (Inflation) of Three Policy 

Packages in the Euro Area 

 

A rise in the GHG tax has been likened to an oil price shock due to its impact on 

energy prices (Pisani-Ferry 2021). However, despite their similarities, a GHG tax 

differs from an oil price shock because revenues can be reallocated within the 

country to partially relieve producers, consumers, or both of the burden of the 

new tax. Second, while the increasing GHG tax is generally gradual, oil price 

shocks are frequently abrupt, unanticipated, and transient. 

Coenen et al. (2024) reiterate, with a DSGE model, that the way in which the 

carbon tax revenues are spent is critical to managing the macroeconomic 

impacts in Europe. For example, recycling revenues back to low-income 

households could prevent rising inequality. Moreover, revenue recycling may 

subsidize clean energy production and offset the effects on GDP. Indeed, 

decarbonization policies, particularly carbon taxation, have transitory inflation 

effects and moderate impacts on GDP. Simulations performed by the authors 

suggest that increasing the carbon tax to EUR 140/tCO₂ with a schedule aligned 

with the European Green Deal will raise inflation by between 0.2 percentage 

points. This inflationary pressure falls off dramatically in the end-period 

scenario, 2030. Over that same period, GDP is expected to fall by about 1.2%. In 

the simulations reported in the study, investment decreases by approximately 

2.5% at its lowest point, while aggregate consumption falls by around 0.7%. 
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A steady carbon tax rise incentivizes energy producers to shift from “dirty” to 

“clean” energy. According to the authors, that further leads to a cut in carbon 

emissions by about 7% over the medium to long term. Nevertheless, the 

reduction is not deep enough to reach the more ambitious net-zero emissions 

goals, and further policies are required in addition to carbon pricing. The 

impact of carbon tax would be minimal without concurrent large increases in 

clean energy supply and efficiency improvement (Coenen et al. 2024).  

In general, depending only on carbon taxation to decarbonize is economically 

destabilizing and politically challenging. A carbon tax of 14.2 times higher than 

the current carbon price is required to meet the target of the Paris Agreement at 

the global level, but this would lead to severe economic impacts, including 

unemployment peaking at 17.6% between 2024 and 2028 at the global level 

(instead of 4.4% as forecast in the baseline scenario where no climate policy is 

deployed) and company bankruptcies increasing from 7.9 to 13.4 annually 

(Lamperti et al. 2022). Instead, industrial regulations and green technology 

subsidies as part of a policy mix bring more solid outcomes. Lamperti et al. 

(2022) argue that a ban on new fossil fuel power plants by 2041, combined with 

green subsidies, would keep global warming below 1.9°C by 2100 while imposing 

only a modest fiscal impact. This approach also boosts employment, with the 

unemployment rate lower than under the baseline during peak renewable 

energy investments.  

Focusing on the European context, Vrontisi et al. (2020) assessed the 

macroeconomic impacts of various EU emission pathways designed to stabilize 

climate change well below the 2°C target by 2050. Utilizing the PRIMES and 

GEM-E3 models, the research reveals that advancements in the energy sector 

will drive significant emission reductions by 2030. The study highlights how the 

adherence of other countries to stricter climate policies, in line with what the EU 

is doing, could significantly influence the EU’s economic outcomes, indicating 

potential financial gains or losses depending on the level of international 

policy coordination.6 In a scenario that takes into account both the NDCs and 

the 2°C limit, lone EU action would result in a percentage change of the 

European GDP between -0.1% and +0.3% by 2030 and between -0.8% and +0.2% 

by 2050 with respect to the reference scenario (current policies). In contrast, the 

involvement of the rest of the world through, for example, the imposition of a 

 
6 See Vrontisi et al. (2020) for a detailed description of the assumptions on the climate action of other countries under-

lying the various scenarios. 
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global carbon tax, would result in a percentage change in GDP initially more 

penalizing (-0.1 by 2030), but then more growth-prone (+0.2%) than the 

alternative scenario (Vrontisi et al. 2020). 

 

From a regional perspective, Yiakoumi et al. (2023) focused on decarbonization 

efforts in Eastern Mediterranean and Middle East (EMME) countries. The 

research explores equitable CO₂ emission allocations for 2030 among 17 

countries in the EMME regions, aiming to align with the goals of the Paris 

Agreement. By employing 14 different effort-sharing approaches based on three 

principles of equity, the study identifies feasible (likelihood of successful 

transition pathways under certain conditions) and socio-economically fair 

emission reduction targets. The findings underscore the necessity for the 

EMME region to reduce emissions by nearly 50% from 2019 levels to maintain 

alignment with a 1.5°C warming scenario, highlighting that the NDCs of EMME 

countries are not associated with required emissions abatement targets.  

In a more focused approach, Sotiriou and Zachariadis (2021) presented a multi-

objective optimization framework to explore decarbonization pathways in the 

EU, using Cyprus as a case study. Their findings reveal that achieving a 35% 

reduction in emissions is feasible and economically advantageous over the 

current 24% target, suggesting that higher abatement levels, while costly, offer 

significant social benefits when external costs of emissions are considered. This 

suggests a socially optimal policy mix could be feasible, contingent upon 

consistent public investment in infrastructure and clean technology.  

Ciccarelli and Marotta (2024) studied the short-term (ten years) impact of carbon 

tax and revenue recycling policies in 24 OECD countries, focusing on 

government, household, and corporate investments, as well as employment, 

industrial production, and prices. Overall, government investments rose by 1%, 

while household investments declined by 2% annually for 8 years. Corporate 

investments, initially low, recovered due to alternative technologies. 

Employment fell as demand shifted toward skilled workers, particularly 

affecting low-wage earners. Industrial production declined by 0.5% annually, 

driven by rising energy costs, which peaked in the fourth year. Food prices also 

increased.  

However, countries that implemented carbon tax-and-revenue recycling saw 

their GHG emissions drop by about 1% each year on average while seeing 
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business confidence rise (BCI more than 100), household investment increase by 

1.5%, and employment increase by 0.2% after more temporary increases in 

energy prices. Countries not implementing the policy kept experiencing higher 

and more persistent increases in GHG emissions, negative business confidence, 

and job losses, particularly in emission-intensive sectors. Again, the study 

emphasized that carbon pricing is only one aspect of climate policy, with various 

policies producing different effects: for example, clean technology support acts 

as a supply shock. 

The studies reviewed so far, even if with a different time horizon, confirm that, 

among the scenarios envisioned by the Network for Greening the Financial 

System (NGFS), Net Zero 2050 (with the 1.5°C limit) and Below 2°C are the ones 

that can ensure the achievement of ambitious decarbonization goals. While 

some are not helpful to the cause (NDCs, Current Policies, Fragmented World), 

the other two start from either implausible (the collapse of global energy 

demand in the Low Demand scenario) or strong assumptions (Delayed 

Transition, with climate procrastination causing future macroeconomic 

shocks). 

The discussion should then be addressed by highlighting the main differences 

between the Net Zero 2050 and Below 2°C scenarios regarding environmental 

and socio-economic impacts. 

 

3.3 Europe 2040 Impact Assessment Report 

 

The macroeconomic impacts of Europe’s 2040 Climate Target are analyzed in a 

specific section of the European Commission Impact Assessment Report. Here 

are the main findings of the model-based analysis called JRC-GEM-E3. 

The first finding exposed by the Commission is that the EU decarbonization 

strategy does not strongly affect GDP growth and employment rates (European 

Commission 2024b). However, the EU’s path to becoming a net-zero continent 

will determine shifts in the macroeconomic variables. To quantify these shifts, 

the assessment report includes a model with three different scenarios: a 

reference baseline (S2), a less ambitious scenario (S1), and another with the 

highest level of climate ambition (S3). The model also distinguishes between a 

global scenario, wherein the rest of the world adopts measures in line with the 
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Paris Agreement’s 1.5°C target, and a fragmented scenario, where the rest of the 

world follows the NDCs. 

The scenarios by 2040 generally show a more significant impact on 

macroeconomic variables (see Table 3 below) compared to those for 2050. In the 

most ambitious S3 scenario, the reduction in private consumption is more than 

offset by the increase in investment. S3 does not imply huge differences 

between the fragmented and the global alternatives, whereas for the S1 

scenario, the global hypothesis results in more significant changes in the 

economic landscape. However, in all scenarios, the GDP is expected to return to 

essentially the same level by 2050. This is basically due to the underlying model 

assumptions of strong public investment, lower cost of renewable energies, and 

high profitable green technologies. 

 

Table  3: Macroeconomic Impacts (% Change Compared to S2) 
 

S1 Fragmented S1 Global  S3 Fragmented S3 Global 

JRC-GEM-E3 2040 2050 2040 2050 2040 2050 2040 2050 

GDP 0.5 0.1 0.6 0.2 -0.2 -0.1 -0.2 -0.1 

Private 

consumption 

0.7 0.1 1.8 2.1 -0.5 -0.1 -0.5 -0.1 

Investment -0.1 0.3 -0.5 -0.5 1.1 -0.1 1.1 -0.1 

Exports 1.2 0.1 -0.1 -2.6 -0.8 -0.1 -0.7 0.0 

Imports 0.3 0.1 1.6 1.5 0.1 -0.1 0.1 0.1 

Employment 0.3 0.1 0.3 0.1 -0.1 0.0 -0.1 -0.1 

Source: European Commission (2024b). 

 

The Impact Assessment provides further information on private consumption 

dynamics and on the impact of short-term frictions on the economic system, 

highlighting the benefits that a deep decarbonization pathway could bring to 

companies, households, and the financial system (European Commission 

2024b). However, the assessment might be affected by some critical issues.  

The study does not include a full number of alternative scenarios. The Below 2°C 

scenario, for example, is not part of the discussion. Hänsel et al. (2020) revisited 
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the Dynamic Integrated Climate Economy (DICE) model developed by Nordhaus 

in 2018 and determined that 2°C represents the economically optimal balance 

between future climate damages and current climate mitigation costs. On the 

environmental side, “an absolute temperature limit of 2.0°C can be viewed as an 

upper limit beyond which the risks of grave damage to ecosystems are expected to 

increase rapidly” (Stockholm Environmental Institute 1990, p. IX).  

In addition, on the socio-economic side, the distributional implications of 

reaching net zero through a rapid transition are often neglected. Another 

weakness of the assessment is that the space devoted to empirical analysis of 

the impacts of stringent decarbonization on the financial market is not 

extensive. Capital markets either carry significant risks or opportunities in the 

current transformation, particularly relating to stranded assets – investments 

that will have significantly lower value in an economy with reduced dependence 

on fossil fuels (Saygin et al. 2019). The concept of stranded assets is 

concentrated mainly in carbon-intensive areas of the economy, including those 

like fossil fuels, power generation, and heavy industry, where regulatory change, 

technological innovation, and market shifts in consumer preference render 

certain assets unviable financially. An additional issue on which there is a 

research gap in modeling, in previous studies as well as in the Europe 2040 

Impact Assessment, is to determine the actual contribution that carbon capture, 

utilization, and storage (CCUS) technologies can make to reducing transitional 

risks and negative macroeconomic impacts. Table 4 below summarizes the main 

results and assumptions emerging from the various models taken into account. 

In the next section, we will discuss these findings and will try to determine the 

right targets and speed of decarbonization based on the existing policy tools, 

especially with reference to the two most relevant scenarios, namely, the 1.5°C 

and Below 2°C limits.  
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Table  4: Main Studies on Decarbonization Scenarios and Macroeconomic 

Implications 

Author(s)/ 

Developer(s) 
Year 

Model 

Used 
Type Key Variables 

Critical 

Assumptions 

Macroeconomi

c Outcomes 

Relevant 

Assumptions 

about Fast vs. 

Slow 

Decarbonization 

Assumptions 

about Climate 

Policies of Rest 

of the World 

Nieto et al. 2020 

MEDEAS-

World 

model 

IAM 

Energy 

demand, GDP, 

CO₂ emissions 

Global 

economic 

transitions 

under energy 

constraints 

Post-Growth 

scenario 

achieves 2°C 

target but 

requires radical 

economic shifts  

Post-Growth 

model 

emphasizes 

radical changes 

for success 

Assumes similar 

global action 

toward net zero 

Network for 

Greening the 

Financial 

System 

2023 

Network 

for 

Greening 

the 

Financial 

System 

Scenarios 

IAM 

CO₂ 

emissions, 

renewable 

energy, 

temperature 

increases 

Ambitious 

decarbonization 

strategies 

achieve 1.5°C 

Current policies 

lead to 3.2°C 

increase; Net-

zero scenarios 

more favorable 

with 

investments in 

renewable 

energies 

Slower policies 

fail to meet 

climate goals; 

faster approaches 

needed 

Scenarios 

assume varying 

levels of 

international 

coordination 

Internationa

l Energy 

Agency 

2021 

Net-Zero 

Emissions 

by 2050 

(NZE) 

Scenario 

IAM 

Renewable 

energy, fossil 

fuel demand, 

CO₂ emissions 

Net-zero 

emissions by 

2050; massive 

investments in 

clean energy 

Clean energy 

jobs increase; 

fossil fuel 

sectors decline 

significantly 

Fast 

decarbonization 

reduces emissions 

by 40% by 2030 

Global efforts 

must align with 

net-zero goals 

Kriegler et al. 2023 
NAVIGATE 

Project 
IAM 

Fossil fuel 

reliance, clean 

technology, 

employment, 

carbon tax 

revenues 

EU transition 

toward low-

carbon tech 

needs 

redistributive 

policies 

reinvesting 

carbon tax 

revenues in 

social programs 

New jobs in 

renewable 

sectors, 300K 

jobs lost in fossil 

fuels; higher 

GDP losses in 

1.5°C scenario 

than in the 2°C 

scenario 

Delaying 

transition 

increases costs 

and risks, but 

acting fast is 

possible only with 

the reinvestment 

of carbon 

revenues 

Assumes similar 

global action 

toward net zero 

International 

Monetary 

Fund 

2022 

Global 

Macroeco

nomic 

Model 

DSGE 

CO₂ 

emissions, 

GDP, inflation 

Rising GHG tax; 

policy packages 

to reduce 

emissions by 

25% by 2030 

Moderate 

impact on GDP 

growth; 

inflationary 

pressures 

initially rise 

Gradual 

decarbonization 

mitigates 

economic shocks 

US, Euro Area, 

China modeled 

for policy 

impacts 

Coenen et al. 2024 
G-Cubed 

Model 

DSGE 

with 

some 

IAM and 

Carbon tax 

revenues, 

GDP, inflation 

Proper 

redistribution of 

revenues from 

carbon tax to 

Carbon tax 

increases 

inflation initially 

but falls over 

Gradual carbon 

tax incentivizes 

shift to clean 

energy 

Relevance of 

global supply of 

fossil resources 

and the clearing 
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CGE 

features 

low-income 

households 

time; GDP 

impact is 

moderate but 

negative growth 

possible 

of the global 

market for fossil 

resources 

Lamperti et al. 2022 
DSK 

model 

Agent-

based 

IAM 

Carbon tax, 

employment, 

energy 

sources 

Carbon tax 14.2 

times higher 

than current 

fossil fuel price 

needed for Paris 

targets 

High 

unemployment 

and company 

bankruptcies 

without 

accompanying 

industrial 

regulations and 

green 

technology 

subsidies 

Carbon tax alone 

causes economic 

instability and 

cannot guarantee 

a smooth 

transition 

Analysis applied 

at the global 

level 

Vrontisi et al. 2020 

PRIMES 

and GEM-

E3 

CGE with 

some 

DSGE 

features 

CO₂ 

emissions, 

GDP, EU 

emission 

pathways, 

transport 

Global action 

could affect EU 

outcomes 

significantly; 

focus on 

stabilizing 

climate change 

below 2°C 

Potential for 

both gains and 

losses in GDP (-

0.1% to +0.3%) 

by 2030 based 

on global 

cooperation 

Slow or 

fragmented 

efforts lead to 

uncertainty 

Global carbon 

tax 

implementation 

has a positive 

long-term effect 

on EU economy 

Yiakoumi et al. 2023 

Linear 

regression 

methods 

OLS 

CO₂ 

emissions, 

equitable 

reduction 

targets 

Eastern 

Mediterranean 

and Middle East 

countries must 

reduce 

emissions by 

50% from 2019 

levels to meet 

1.5°C target 

The emission 

reduction 

targets could 

lack of equity 

The NDCs of 

EMME countries 

are not associated 

with required 

emissions 

abatement 

targets 

No detailed 

assumptions 

Sotiriou and 

Zachariadis 
2021 

Multi-

objective 

optimizati

on 

framewor

k 

MOOF 

Emission 

targets, clean 

technology 

investments 

Higher 

abatement 

levels are more 

beneficial when 

external costs of 

emissions are 

considered 

35% reduction 

in emissions is 

feasible and 

economically 

advantageous 

Faster 

decarbonization 

(35% target) 

offers more social 

and economic 

benefits if public 

investments are in 

place 

No detailed 

assumptions 

Ciccarelli and 

Marotta 
2024 

Economet

ric model 
SVAR 

Carbon tax, 

household 

investments, 

employment, 

supply side 

Carbon tax with 

revenue 

recycling 

policies lead to 

different 

impacts on 

investments 

Household 

investments fell, 

corporate 

investments 

initially declined 

but recovered 

due to 

Fast transition 

 acts as 

downward supply 

movements; 

recycling 

revenues 

mitigates 

Disruptive 

effects of 

 transition 

exacerbated for 

low-income, 

high-emission 

countries with 

no history of 
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and 

employment 

alternative 

technologies 

decarbonization 

impacts 

environmental 

policy 

  

European 

Commission 
2024 

JRC-GEM-

E3 

CGE with 

some 

DSGE 

features 

GDP, 

employment, 

investments, 

trade, private 

consumption 

Scenarios vary 

between 

fragmented and 

global; the most 

ambitious 

scenario sees 

significant 

investment 

shifts 

GDP impact 

minimal by 

2050; increase 

in private 

consumption in 

more ambitious 

decarbonization 

scenarios 

Faster 

decarbonization 

yields long-term 

benefits; delayed 

transition 

increases costs 

and challenges 

Fragmented or 

global 

coordination 

influences 

results; 

fragmented 

outcomes are 

less favorable 

Source: Authors (2024). 
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4 Discussion 
 

The studies analyzed in the previous section present some similarities but also 

many differences. They are based on different models, namely, mainly IAMs and 

DSGEs, as well as on heterogeneous theoretical assumptions and diverse 

scenarios (Nieto et al. 2020; Potsdam Institute for Climate Impact Research et al. 

2021). 

Some authors argue that we should pursue a fast decarbonization, whose 

transitional risks are mitigated by the expansion of the renewable energy 

market (IEA 2021) and by a targeted use of carbon market revenues (e.g., 

investments in social spending to reduce the distributive effects of the net-zero 

strategy) (Kriegler et al. 2023; Ciccarelli and Marotta 2024).  

A more cautious approach is proposed by other studies, which underline that 

gradual decarbonization mitigates economic shocks (IMF, 2022), and a gradual 

carbon tax incentivizes the transition to clean energy (Coenen et al. 2024). In any 

case, the carbon tax alone causes economic instability and cannot guarantee a 

smooth transition (Lamperti et al. 2022). 

Regarding the pace of the transition, it is also essential not to lose sight of the 

consequences that a medium-term net-zero strategy can have on the poorest or 

most vulnerable regions due to their dependence on fossil fuels (Yiakoumi et al. 

2023). The real challenge is to balance the significant public investments that 

are needed to support these economies (Sotiriou and Zachariadis 2021) with the 

need to avoid worsening their public debt, which might generate a new debt 

crisis.7 

The European Union has proposed an ambitious decarbonization plan by 2050, 

in line with the most stringent objectives of the Paris Agreement; the plan 

includes, among other things, a series of intermediate stages to be achieved by 

2040. The macroeconomic impacts of this strategy are presented in the Europe 

2040 Impact Assessment Report, and appear to be manageable if not, in some 

 
7 High public debts in the EU could limit the ability of governments to finance large-scale investments re-

quired for the transition to net-zero emissions. Additionally, debt servicing may divert funds away from 

social and green projects, slowing progress toward climate goals or failing in mitigating the adverse tran-

sition effects. Nonetheless, according to Han et al. (2024), there is a positive but statistically insignificant 

relationship between government debt and the transition to net-zero emissions. Instead, political stability 

is found to have a negative and statistically significant correlation with CO2 emissions. 
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cases, even positive for the European economic system as a whole (European 

Commission 2024b). However, the assessment also presents critical issues, 

providing a limited number of scenarios and excluding some key elements such 

as stranded assets. 

The review of extant studies shows the existence of trade-offs between fast and 

slow decarbonization. A rapid transition prevents the worst impacts of climate 

change, but may be economically, socially, and technologically disruptive. A 

more gradual transformation can allow time for more adaptation and 

innovation but can lock in carbon-intensive infrastructure and delay the 

attainment of climate goals (Kriegler et al. 2023).  

We will now focus on the most critical issues and research gaps that, in our view, 

emerge from literature. 

 

4.1 Impact on GDP 

 

Despite the shift away from fossil fuels in the world economy, global GDP growth 

under the NZE scenario is expected to remain stable at about 3% yearly through 

2030. Although the overall impact on global GDP might be moderate in the short 

run, sizable economic restructuring will occur in the transition. High-emissions 

industries, particularly in oil, gas, and coal, will decline over the coming decades 

and have more localized economic impacts associated with job losses. 

Renewable energy, on the other hand, is expected to grow and provide millions 

of jobs. Still, geographic and skills mismatch between job losses and gains can 

create adverse local economic impacts (IEA 2021). Moreover, carbon pricing is 

an important driver for decarbonization; ETSs can be powerful tools in this 

regard. Continuously growing carbon prices may turn them into a tool of 

economic pressure on high-emission industries, raising the production cost of 

companies and leading to temporary contractions in GDP within heavily 

affected sectors (Lamperti et al. 2022). 

The less stringent Below 2°C scenario does not imply strong effects on GDP 

growth but leads to different environmental outcomes. It seems confirmed that 

a strong decarbonization, if appropriately guided with redistribution of carbon 

pricing revenues and investments in renewable energy, is beneficial and does 

not determine significant economic effects on GDP (Claeys et al. 2024). What is 
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missing from the models, however, is the measurement of the effect of the net-

zero strategy on social well-being. Indeed, investments do compensate for 

consumption in terms of GDP, but it is not evident how and if they do that in 

terms of welfare.  

 

4.2 Impact on Employment 

 

Decarbonization will imply the extensive realignment of labor markets, but this 

shift may not be equal geographically and may leave some skill levels 

mismatched between lost and gained jobs. EU climate policies have so far 

favored technical and professional workers over manual workers. Looking at the 

data, we see that increasing energy prices by 10% leads to a 17.9% growth in the 

employment of technicians and a 13.1% reduction in manual jobs. The 

stringency of environmental policy explains 17.3% of the increase of high-skilled 

technical workers and 14.2% of the decrease in manual worker roles (Marin and 

Vona 2018). That explains why workers who may have competencies in the 

areas of science, technology, engineering, and mathematics (STEM) are 

more likely to shift into green jobs, whereas a manual worker might find such 

a change much more difficult.  

Another big issue is gender inequality, as 60% of women are less likely than men 

to get green jobs (Causa et al. 2024). These disparities really point to the need 

for targeted support and retraining programs so that no group gets left behind 

in the transition.  

The Just Transition Mechanism is supposed to address these challenges by 

providing retraining, social protection, and economic support to help manual 

workers move into greener sectors from carbon-intensive sectors. The 

mechanism could create up to 24 million new green economy jobs by 2030, while 

safeguarding the livelihoods of 6 million people against long-term 

unemployment (ILO 2023). It puts the 1.5 million most redundancy-prone 

workers on long-term recovery paths and realigns labor markets with sectors 

that will proliferate in the coming years – for instance, renewable energy, which 

is expected to grow by 10–15% by 2030.  

However, this must be complemented with an expanded policy set by the 

European Union to secure a complete and more flexible transition framework. 
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Investment in reskilling and upskilling programs, especially for women and low-

skilled workers, is urgent to facilitate access to green jobs. Closing gender gaps 

and ensuring equitable access to these opportunities must be a top priority but 

requires time: complete retraining might take five to ten years for full-scale 

expansion and hence slow down the overall transition process (Causa et al. 

2024). Europe needs then to accelerate funding reskilling and upskilling 

initiatives, as well as for regions heavily dependent on carbon-intensive sectors 

with both short-term economic support and long-term investment in green 

alternatives. Quicker action supported by increased cooperation among 

Member States will enable better coherence in the transition. 

 

4.3 Impact on Low-Income Consumers and the 

Expansion of Carbon Pricing Mechanisms 

 

The impact of decarbonization on GDP has been the object of many studies, but 

most of them overlook equity considerations. When equity is not factored into 

these analyses, the results often present a skewed picture. The distributional 

impacts of climate policies in regard to strategies for decarbonizing their 

economies constitute a growing concern by governments; to mitigate those 

impacts, both supporters of a more drastic approach (e.g., Kriegler et al. 2023; 

Ciccarelli and Marotta 2024) and those of a more gradual one (e.g., IMF 2022) 

agree that the main instrument is the redistribution of carbon pricing revenues. 

In this regard a key role can be played, at the European level, by the recycling of 

the revenues of both the EU ETS and the EU ETS2.  

By putting a carbon price on the polluting sectors, ETSs are among the most 

potent measures to achieve decarbonization. According to Errendal et al. (2023), 

carbon markets exert influence by increasing the costs of high-carbon 

goods and services, thus discouraging their consumption; these markets 

encourage shifting toward low-carbon alternatives by making carbon-intensive 

options more expensive. Furthermore, the revenues generated from carbon 

pricing are crucial for funding technological advancements and fostering 

innovation in emission-reduction technologies (Errendal et al. 2023; Borghesi 

and Ferrari 2023).  
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Since its inception, the EU ETS has targeted major industrial emitters, 

contributing significantly to emission reductions within specific sectors like 

energy supply and industry (Figure 7). However, the evolving landscape of global 

climate needs has spotlighted the necessity for expansion and reform.  

 

Figure 7: CO₂ Emissions by Sector in Europe (in Million Metric Tons of CO₂ 

Equivalent) 

 

The complementary market, EU ETS2, aims to encompass new sectors including 

emissions from buildings, transportation, and small businesses. This expansion 

is critical as these sectors represent a substantial portion of EU emissions, 

potentially leading to more comprehensive pollutant reductions and hitting 

consumption. Indeed, while mechanisms like the EU ETS are very critical in the 

reduction of GHG emissions, they may place additional burdens on households 

with lower incomes without proper compensation measures (Fredriksson and 

Zachmann 2021). Households with fewer financial resources usually allocate a 

higher share of their income to energy and cannot bear the upfront costs of 

transition to low-carbon technologies. This makes them especially vulnerable to 
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rising energy prices (Markkanen and Anger-Kraavi 2019). Indeed, carbon 

markets tend to have regressive impacts, with lower-income households 

experiencing welfare losses of up to 15% due to higher energy costs, compared 

to less than 5% for higher-income groups (Vandyck et al. 2021). However, 

redistributing carbon revenues through lump-sum payments can reverse this 

trend, making the policy progressive and leading to welfare gains of up to 10% 

for the poorest households (Vandyck et al. 2021).  

The key drivers of carbon pricing include the social cost of carbon, considering 

economic damage from carbon emissions; the level of ambition of climate policy 

targets, such as reaching net zero; and market factors like energy demand, 

technological development, and the availability of low-carbon options. After the 

solid growth experienced since 2017 following the announced implementation 

of the Market Stability Reserve (MSR; see Figure 8), the carbon price stopped 

growing and then began falling in autumn 2023 (Figure 9). This was because of 

the increase in allowance supply due to the REPowerEU proposal, and, 

paradoxically, the decrease of CO₂ emissions in Europe in 2023. 

 

Figure 8: EU ETS Average Annual Price of Emissions Allowances in the EU 
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Figure 9: The Price of Emissions Allowances in the EU (2022–2024) 

 

The price of ETSs follows a complex dynamic, although it is plausible to expect 

that it will grow significantly in the coming years (Lamperti et al. 2022). 

Consequently, the pressure on businesses and consumers might continue to 

increase, as well as the revenues of ETSs. 

The funding from EU ETS and the proposed EU ETS2 could be substantial, with 

projected revenues between EUR 800 billion and EUR 1,500 billion by 2050 (Fuest 

and Pisani-Ferry 2020). These funds are envisioned to support technology and 

social adaptation programs through acts like the SCF. The enhancement of this 

plan and more apparent redistribution mechanisms are essential for 

maintaining public and stakeholder support. Effective redistribution strategies 

can alleviate potential economic burdens imposed by increased carbon costs, 

especially in vulnerable communities and sectors, and for SMEs that the EU ETS2 

will cover.  

Transparency and efficiency in these processes, with a process for earmarking 

the revenues (Borghesi and Ferrari, 2023), are fundamental to ensure that the 

funds both serve their intended purpose of facilitating an equitable transition to 

a low-carbon economy and are well communicated to a skeptical general public. 
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The evolution of the European carbon market through the enhancement of the 

EU ETS and the establishment of the EU ETS2 offers a promising pathway toward 

competitive decarbonization. By expanding the scope of carbon pricing, 

leveraging the economic benefits of carbon market revenues, and aligning 

international policies, Europe can effectively drive regional and global 

advancements in reducing carbon emissions. A further step could be the one of 

a Climate Club among G-7 or G-20 countries, suggested by Nordhaus (2015), 

which represents a strategic approach to harmonizing and coordinating climate 

policies. Such a club could set unified standards and guidelines for high-emitting 

industries, enhancing the global impact of carbon markets and balancing the 

macroeconomic effect of such decarbonization measures. Additionally, the 

proposal by Gonand et al. (2024) for a CBAM that considers average emissions 

across the value chain and includes export rebates for clean industries 

highlights a method to preserve competitiveness while promoting 

environmental goals. 

 

4.4 Phasing out of Fossil Fuels and Promoting 

Renewable Energies 

 

Phasing out fossil fuels and investing in renewable energy are the main 

assumptions of almost all decarbonization models. At COP28, the EU was a 

strong advocate for quickly ending the use of unabated fossil fuels globally and 

stressed the necessity of directing all financial activities to support the 

objectives of the Paris Agreement. The effort, for example, includes stopping the 

funding of new coal infrastructure projects in other countries and 

demonstrating a solid commitment to transitioning toward renewable energy 

sources. Despite such a position, the development in the EU is different from 

that of phaseouts of fossil fuels in the coming decades, and it will require 

revisions to achieve net-zero emissions by 2050 (European Scientific Advisory 

Board on Climate Change 2024). 

The transition toward the 2040 climate target in Europe necessitates a rigorous 

re-evaluation of oil, gas, and coal production and consumption, balancing 

climate policies with industrial competitiveness and equity for households. 

Phasing out can significantly influence the European macroeconomy by 

redirecting financial flows from fossil-based to renewable energy sources, 
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impacting industrial operations and household energy costs. For instance, 

removing subsidies leads to initial increases in production costs and consumer 

prices, potentially disrupting the broader economic landscape, including 

inflation and GDP growth. Strategically managing the phaseout could 

mitigate these impacts by progressively withdrawing from coal and gas use 

and reinforcing renewable energy investments (Fries 2023). This ensures that 

industries have time to adapt to higher operational costs and changing energy 

prices. For industries reliant on fossil fuels, increased costs and reduced global 

competitiveness could be offset by fostering innovation and efficiency in 

renewable energy technologies. Indeed, we know from the literature that 

climate and energy policy could positively impact technological, organizational, 

and behavioral innovations (Borghesi et al. 2015a, b; Antonioli et al. 2016).  

To address the medium-term disproportionate effect on low-income 

households, who spend a larger share of their income on energy, in addition to 

the implemented SCF and existing energy efficiency measures and directives, 

the EU could implement subsidies and tax credits for these families, promoting 

energy efficiency upgrades that reduce overall energy consumption. Where 

can we find the resources without jeopardizing the public budget, i.e., avoiding 

indebtedness to future generations and complying with the national constraint 

of a 3% primary surplus under the European Stability and Growth Pact? As 

mentioned above, EU ETS revenues are one possible source of subsidy 

financing. Other resources are expected to come from phasing out fossil fuel 

subsidies and leveraging public-private partnerships, as well as from CBAM-

related revenues, environmental taxes, and green bond funds.8  

 

Energy efficiency in buildings is a crucial aspect of the EU’s strategy to reach net 

zero. Knobloch et al. (2019) noted that with stringent policy instruments, an 

almost complete decarbonization of residential heating is possible by 2050. 

Policies focusing on decarbonizing building heating systems by 2030 emphasize 

the need for advanced technologies and extensive retrofitting of existing 

buildings (Rüdinger et al. 2024). Regulatory measures on energy efficiency in 

 
8 Green bonds fuel investments in green technologies and spur innovation by providing funding for sustainable 

initiatives. They contribute to the goal of reaching net-zero emissions by directing capital toward environmentally 

friendly alternatives (Lee et al. 2023). The European Investment Bank (EIB) committed EUR 44.3 billion in financing in 

2023 to promote environmental sustainability and climate action worldwide. This amount accounts for 60% of the 
Bank’s total financing (EIB 2024). On December 21, 2024, the European Union Green Bonds Regulation took effect, 

enabling companies, regional or local authorities, and EEA supranational entities to issue “European Green Bonds” 

(EuGB). The hope is that this regulation will make it easier to do green investments in Europe. 
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new constructions and significant renovations supported by the redistribution 

of ETS 2 revenues can significantly contribute to such a goal. 

 

Thus, a strategic phaseout of coal and unabated oil in the electricity sector by 

2040 is critical for reducing CO₂ emissions while enhancing energy security and 

market stability. By 2030, Europe aims to achieve annual additions of solar and 

wind capacities at scales previously unmatched, indicating a move toward a 

predominantly renewable-based energy system (IEA 2021). To support that 

ambitious goal, the EU needs robust policies that incentivize renewable 

installations and ensure their integration into the existing grid infrastructure.  

Moreover, promoting green technologies promises economic growth and job 

creation. It plays a critical role in achieving long-term sustainability goals, 

notably in emerging sectors such as green hydrogen production, which is 

expected to rise significantly by 2050 (Bouacida 2023). In this regard, the third 

building block of the 2040 Europe climate target on implementing infrastructure 

to deliver, transport, and store hydrogen and CO₂ is critical to ensure Europe can 

take advantage of the opportunity. 

 

4.5 Stranded Assets and Capital Markets 

 

Accomplishing the goal of limiting the temperature increase to 1.5°C involves 

rapid carbon reductions, directly attacking the value of assets pegged to fossil 

fuels and other high-carbon industries. In the case of the 1.5°C limit, we know 

that global emissions need to fall by roughly 45% from the levels of 2010 by 2030 

and reach net zero by 2050. It necessitates leaving a significant portion of fossil 

fuel reserves (33% of oil, 49% of gas, and 82% of coal, according to Bos and 

Gupta 2019) untapped to avoid exceeding these temperature limits. These 

dynamics create considerable financial risks for companies and investors 

involved in these sectors. With an actual case for the 1.5°C pathway, it is 

suggested that up to 40% of global coal-fired power plants be stranded by 2030 

(Saygin et al. 2019). 

 

At the global level, the transition might lead to stranded reserves worth 204 

gigatons of carbon for the top 100 oil and gas companies, which is a life-size 

financial loss (Bos and Gupta 2019). Exposure to carbon-intensive industries 

further exacerbates these risks in capital markets. For example, around 40% of 
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European banks’ loan portfolios are exposed to energy-intensive sectors, raising 

their vulnerability to transition risks (Chaudhary 2024). In the Below 2°C 

Scenario, it is estimated that USD 2.3 trillion in upstream oil and gas projects 

might be stranded in 2025 (Van der Ploeg and Rezai 2020). 

 

It follows that green finance can play a core role in mitigating such risks. With 

the increasing focus on channeling capital into sustainable investment through 

thematic ETFs, ESG investing, green bonds, and sustainability-linked loans, 

significant momentum exists: the green bond market in Europe, for example, 

reached EUR 1.259 billion by 2021 (Council of the European Union 2023). 

However, Europe alone has an estimated annual financing gap of EUR 470 billion 

toward its climate objectives – an indication of the magnitude of the financial 

challenge that lies ahead (European Central Bank 2021). 

 

Regarding the pace of the process, the Below 2°C pathway is the smoother 

transition; it gives fossil fuel-based industries a more extended period over 

which to adapt. However, the risk of stranded assets remains very high. For 

instance, even by 2040, as many as one-quarter of gas-fired power plants could 

remain stranded (Saygin et al. 2019). Even under this more relaxed scenario, 

around USD 1.6 trillion in oil and gas investments will be stranded between 2018 

and 2025 (Van der Ploeg and Rezai 2020). 

 

Stranded assets do not necessarily have to deal only with fossil fuels. Other 

sectors, such as real estate, agriculture, and transport, will be equally exposed 

to transition risks. For example, the automobile industry will face significant 

amounts of risk in transitioning from internal combustion engines to electric 

vehicles, with as many as EUR 600 billion in asset value reportedly being at risk 

by 2025 (Chaudhary, 2024). Similarly, the real estate sector is vulnerable to 

transition risks compelled by energy efficiency upgrades, given that 42% of 

Europe’s total energy use comes from this sector (Chaudhary 2024). This, in turn, 

would imply that the capital markets should consider disclosure of climate-

related risk, move toward the principles of ESG, and shift capital into 

sustainable projects.  

 

Again, this transition requires massive effort but simultaneously opens avenues 

for growth in green finance and renewable sectors. As the Banking Union and 

Capital Markets Union of Europe develop, this will continue to be crucial in 
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supporting green project financing and ensuring that financial institutions 

remain resilient through the transition (European Stability Mechanism 2024).  

 

4.6 Supporting Competitiveness in the EU 

Decarbonization Path 

 

In the models examined, the direct impact of decarbonization on industry is not 

quantified unless companies are included as a complementary actor in the 

economic system. Yet, while crucial for combating the climate crisis, the 

ambitious journey toward net zero in the EU presents considerable economic 

challenges, particularly impacting companies (IMF 2022). The contraction of 

GDP resulting from climate policies, predicted by short- to medium-run DSGE 

models, impacts companies extensively (Coenen et al. 2024). Stranded assets in 

the portfolio of larger companies also have an ill effect on transition risk 

mitigation (Bos and Gupta 2019). The transition to a low-carbon economy 

necessitates a shift in consumption patterns, often associated with initial high 

costs and disruptions in traditional industries (Fuest et al. 2024). As industries 

adapt to stringent emissions regulations, the direct costs incurred may 

increase consumer prices, affecting overall economic consumption. 

 

To navigate these challenges, the EU needs to implement policies that minimize 

the costs of decarbonization and foster economic growth and efficiency (Fuest 

et al. 2024; Draghi 2024). These policies must encourage innovation and the 

efficient use of resources while making economic activities more sustainable in 

the long term.  

 

Proposals like diversifying trade partners to lower the cost of energy, supporting 

cost-efficient energy sources (including renewables, hydrogen, bioenergy, and 

carbon capture, utilization, and storage [CCUS]), developing the EU clean tech 

industry, and implementing an industrial action plan for the automotive sector 

are in line with the goals above (Draghi 2024).  

 

On our side, we think that a few actions must be prioritized. The current 

initiatives to help the European economy absorb the paradigm shift without 

shocks need more funding. The JTM, the Net Zero Industry Act, the Circular 
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Economy Action Plan, and the Eco-design for Sustainable Products Regulation 

are the relevant policies designed to address the transition toward a 

sustainable, low-carbon economy. The JTM alone should ensure that the shift 

toward a green economy is fair and inclusive, preventing regions and 

communities dependent on high-carbon industries from being 

disproportionately impacted. With a budget aimed at mobilizing EUR 150 billion, 

the mechanism supports the reskilling of workers, aids SMEs, and finances 

projects that cut emissions, thus mitigating the socio-economic risks associated 

with the transition. Focusing on social equity helps maintain social and political 

support for decarbonization efforts, which is crucial for their success. Still, the 

budget seems limited to reach the ambitious goal. 

 

The Net Zero Industry Act plays a key role by focusing on scaling up Europe’s 

industrial base in clean technologies. Aiming to produce at least 40% of Europe’s 

clean tech needs domestically by 2030, the act reduces dependency on non-EU 

countries for critical renewables, batteries, and hydrogen technologies. The 

action may enhance the EU’s competitive edge in global markets and secures its 

industrial base by diversifying supply chains and boosting innovation. However, 

this may also come with additional public debt. Moreover, excessive 

bureaucracy and long timelines for accessing plan benefits are often 

insurmountable obstacles for SMEs (Draghi 2024). 

 

The Circular Economy Action Plan complements the efforts by transforming how 

resources are used across the economy. By promoting product longevity, 

repairability, and recyclability, the plan aims to reduce waste and conserves 

resources, which is essential for sustainable growth. Such an approach might 

support economic stability by reducing the input costs for industries and 

mitigating the volatility associated with raw material supply disruptions. 

However, at the moment, significant regional disparities characterize the 

existing recycling infrastructure. In our view, improving public waste 

management infrastructure is essential for reinforcing the plan, together with 

providing economic incentives for companies to adopt circular business models.  

Lastly, the Eco-design for Sustainable Products Regulation extends the eco-

design approach to ensure that products sold in the EU market are more 

durable, repairable, and recyclable. It reduces environmental impact and drives 

innovation in product design and manufacturing processes, contributing to 



Macroeconomic Models to Assess European Decarbonization Impacts 

The Macroeconomic Impact of Different Decarbonization Paths and Strategies   51 

industrial competitiveness. Strengthening legislation and enforcing regulation 

is effective as long as gradual timelines and clear milestones are outlined. 

 

The contribution of digital technologies to reaching the goals is not to be 

neglected. Thus, we support the idea of a new Industry 5.0 plan envisioning a 

future in which European industry drives economic and societal transitions by 

prioritizing digital and green initiatives. This approach complements the well-

known concept of Industry 4.0 by focusing on research and innovation for a 

sustainable, human-centric industry, simultaneously addressing societal 

challenges, empowering workers, enhancing competitiveness, and supporting 

the environment. It aligns with EU priorities and integrates into major policy 

initiatives like AI regulation, the Skills Agenda and Digital Education Action plan, 

the industrial strategy, and the Green Deal, promoting a holistic industrial 

transition for societal progress. Together, these frameworks create a starting 

strategy for Europe to achieve decarbonization. It is therefore desirable for 

the next Commission to maintain, indeed strengthen, these policy sets in 

order to avoid, on the one hand, neglecting decarbonization goals and, on 

the other hand, shifting the costs of the process onto the shoulders of the 

weakest agents of the production system, such as SMEs in the most 

economically vulnerable Member States. The main goal of current initiatives 

should be to achieve decarbonization targets while also accommodating the 

needs of the industrial system, allowing businesses sufficient time to adapt to 

the ongoing revolution. 

 

In addition to the existing plans, the expansion of the EU ETS provides a financial 

incentive for companies and households to reduce their emissions, while a fair 

redistribution of revenues could solve potential distributional concerns. 

Regarding this, we saw that after comparatively brief spikes in energy costs, 

countries that adopted carbon tax-and-revenue recycling witnessed an average 

1% annual decrease in their GHG emissions, along with improvements in 

household investment, employment, and business confidence (Ciccarelli and 

Marotta 2024). So, a larger share of ETS revenues should be directed toward 

decarbonizing energy-intensive industries (EIIs), focusing on green hydrogen 

and CCUS (Draghi 2024).   
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4.7 Investing in Research and Development for 

Carbon Capture Technologies 

 

In the context of climate policy, technological innovation refers to 

advancements that help industries transition to low-carbon energy solutions. 

However, many macroeconomic models struggle to accurately capture the 

influence of such innovations, particularly in integrating the economic impacts 

of low-carbon technologies (Mercure et al. 2019). This limitation can result in 

models that provide incomplete assessments of climate policies. Among the 

most notable innovations are carbon capture technologies (CCTs), which are 

central to industrial carbon management. Carbon management involves 

technologies that capture, transport, utilize, and store CO₂ emissions or remove 

CO₂ directly from the atmosphere. In Europe, these technologies are pursued 

along three key pathways (European Commission, 2024c): 

 

• Carbon capture and storage (CCS): This pathway involves capturing CO₂ 

emissions from fossil, biogenic, or atmospheric sources and storing them 

in geological formations to prevent their release into the atmosphere. 

CCS is often seen as a promising technology for reducing CO₂ emissions, 

with the potential to capture large quantities of GHG and create jobs. 

However, it faces high initial costs, substantial energy demands, and 

potential environmental risks from CO₂ leakage. Continuous research 

and development are necessary to overcome these barriers and enhance 

scalability. 

• Carbon capture and utilization (CCU): CO₂ is captured and reused to 

replace fossil-based carbon in producing synthetic fuels, chemicals, or 

other industrial products. CCU relies heavily on infrastructure to 

transport CO₂ to locations where it can be used in industrial processes or 

stored. This infrastructure is crucial for developing a CO₂ market in 

Europe, particularly for industries such as construction, synthetic fuels, 

and chemicals (European Commission, 2024c). 

• Atmospheric CO₂ removal: This technology, also called direct air carbon 

capture and storage (DACCS), captures CO₂ from the atmosphere for 

permanent storage. While atmospheric CO₂ removal offers another 

technological solution, it remains controversial. Critics argue that 

restoring natural carbon sinks, like salt marshes and seagrass meadows 

along European coastlines, could achieve similar results at lower costs 

(Macreadie et al. 2021). Additionally, atmospheric removal is costly and 



Macroeconomic Models to Assess European Decarbonization Impacts 

The Macroeconomic Impact of Different Decarbonization Paths and Strategies   53 

energy intensive. Some experts caution that this approach might 

perpetuate dependence on fossil fuels and slow the transition to 

renewable energy (Anderson et al. 2023). 

 

In 2022, 44% growth in global CCUS industry capacity was observed. The capture 

cost varies from industry to industry and also quality/CO₂ concentration, which 

lies between EUR 13 and EUR 103 per metric ton (Itul et al. 2023). It is important 

to note that estimates for the costs of CCS technologies vary widely in the 

literature, reflecting differences in assumptions, technology maturity, and 

regional factors. Also, the data does not specifically break out DACCS (direct air 

carbon capture and storage). 

 

Since 2012, the US has been the world’s largest investor in private R&D on CCUS. 

The EU accounts for a 10% share of the global amount. In the EU’s public R&D 

funding of 2021, Denmark was on top with a share of 39%, followed by France at 

23% and Germany at 21%. In addition, the CCUS sector employs 6,400 people 

worldwide, of which 4,000 jobs have been claimed by the US alone. Up to 1.4 

million jobs could be developed in this sector globally by 2040. Last but not 

least, CCUS captured EUR 1.5 billion in venture capital investment in 2022, up 

from EUR 750 million in 2021, with 38% of the total taken by the US (Itul et al. 

2023). 

 

Investment in R&D is critical for advancing CCTs. R&D fosters innovation, helping 

to reduce the macroeconomic impacts of decarbonization by improving the 

feasibility of technologies like absorption, adsorption, membrane capture, 

cryogenic separation, and oxy-combustion. These methods vary in their 

economic implications, largely due to the energy and equipment required for 

CO₂ separation. Tools like the Technology Development Matrix (TDM) can help 

guide R&D efforts by assessing the performance, cost, and commercial viability 

of emerging technologies (Baker et al. 2022), providing a clearer pathway for 

policymakers and investors. 

 

The integration of CCUS into the EU ETS will become quite cardinal for achieving 

net-zero emissions by 2050 (Rickels et al. 2021). That means including 

mechanisms for negative emissions into the system through Carbon Removal 

Credits (CRCs). Future climate targets would also require revision to ETS 

legislation allowing CRCs in the EU, which, in turn, would support CCUS 

technologies.  
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Adding these technologies to the mix could help achieve net emissions 

reductions at reduced cost while continuing to meet overall caps. A regulatory 

authority could facilitate the use of the CRCs, which would stabilize the carbon 

price and make the carbon removal technologies more competitive, especially 

in the post-2030 phase.  

 

4.8 Global Arena: Reinforcing International 

Collaboration on Climate Policies 

 

The last point we want to raise is about the global context. International 

collaboration comes with significant challenges. These include differences in 

political priorities, economic structures, and levels of technological 

development, which can make it difficult to align policies and incentives. 

However, most of the reviewed macroeconomic models rely on open economy 

assumptions, which means that the models allow for the flow of goods, services, 

capital, and technology across borders, which is essential in a world where no 

country can decarbonize in isolation. Crucially, the models highlight the benefits 

of international cooperation, where countries collaborate by trading carbon 

credits and/or adopting harmonized regulations. Thus, these models 

underscore that a collective, global effort is key to a successful and equitable 

energy transition. 

 

In line with this, the European effort cannot lead to major consequences if it is 

not shared with other countries (Vrontisi et al. 2020). To achieve decarbonization 

goals, joint action with the most polluting countries is necessary (Kriegler et al. 

2023). The European jurisdiction has been at the forefront of climate policies for 

decades and has taken a leading role in the global push toward decarbonization. 

This is evidenced by the actions of European representatives at major 

environmental summits, such as the Paris COP in 2015 and all the subsequent 

COPs. The goal to become a carbon-neutral region by 2050 and the EU ETS are 

also main examples of initiatives that have been replicated by other regions of 

the world. In fact, some of the scenarios presented in the Europe 2040 Impact 

Assessment differentiate between fragmented and global efforts to 

decarbonization, illustrating how the macroeconomic impacts diverge under 

each scenario. Fragmented efforts tend to lead to higher costs and potential 
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trade barriers, whereas global cooperation reduces inefficiencies and enhances 

the overall cost-effectiveness of decarbonization. 

 

The EU’s proactive approach is essential because climate change is a global, 

critical, and extremely thorny problem. However, the constructive attitude 

should not be unilateral, as policies of that nature risk being counterproductive 

for the macroeconomic system. For example, unilateral policies like CBAM posed 

great challenges for EU partners in terms of trade and compliance costs. To 

mitigate those adverse macroeconomic effects due to the reduction of 

international trade, a fertile cooperation can be achieved by identifying the 

most influential stakeholders, such as the United States, India, China, and the 

African Union.  

 

Although complex in a setting with many actors like Europe, involving third 

countries in continental decarbonization is essential, especially regarding 

measures that directly impact these countries. It requires ensuring investment 

conditions in developing countries are as near as possible to those in the EU, 

because addressing governance and regulatory gaps in these nations is 

fundamental for facilitating a fair transition. The limited fiscal capacity and 

diverse socio-economic priorities between developed and developing nations 

pose challenges to creating an international level playing field, particularly in 

steel production more affected by CBAM. Thus, enhanced international 

cooperation is necessary, particularly in aligning trade regulations and subsidies 

to support global low-emission steel production (Bataille et al. 2023). 

 

International cooperation in carbon markets, specifically through linking 

emission trading systems (ETSs), is crucial for efficiently and cost-effectively 

reducing global GHG emissions (Vrontisi et al. 2020). By allowing ETSs to trade 

allowances, the linkage aligns carbon prices across jurisdictions and targets 

emissions reductions where most economical. It capitalizes on economies of 

scale and addresses regional cost disparities. Trust, consensus on price levels, 

and reciprocal benefits are essential for practical cooperation and agreement 

implementation. Regular updates in response to economic, environmental, and 

technological changes ensure these systems’ ongoing relevance and 

effectiveness. Overall, linked carbon markets enhance global capacity to meet 

climate goals economically, emphasizing the need for strategic alignment and 

robust regulatory frameworks (Borghesi and Zhu 2020; Doda et al. 2022).  
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Dynamic climate global governance is imperative to buffer against 

decarbonization efforts’ potential adverse macroeconomic consequences. 

Adaptive policy frameworks that accommodate rapid technological innovation 

and shifts in economic structures can prevent economic disruptions as societies 

transition from fossil fuels (Hölscher and Frantzeskaki 2020). Strategic 

international cooperation on emergent green technologies or infrastructures is 

critical to fostering new industrial sectors and employment opportunities, 

thereby supporting economic resilience.  

 

Furthermore, harmonizing decarbonization policies internationally prevents 

the risk of carbon leakage, where emissions are displaced rather than reduced 

globally; to successfully do that, implementing CBAM gradually, alongside 

targeted subsidies for renewable energy initiatives, can ensure a balance 

between economic growth and environmental imperatives.  

 

With its decarbonization strategy, the EU can limit the macroeconomic effects 

of the transition and spur imitation effects across its partners, acting as an 

international benchmark for implementing effective climate measures. 
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5 Conclusions 

 

To contain increasingly severe climate damage and risks, stringent policies are 

needed. At the same time, the ongoing transformation has macroeconomic 

effects that cannot be overlooked if we are to pursue an equitable ecological 

transition. 

 

European institutions have embarked on a journey aimed at ensuring climate 

neutrality while preserving social equity by developing a complex set of deals, 

acts, plans, initiatives, and regulations. The European decarbonization process 

should continue in the future. This should be done for the remarkable 

environmental and social benefits it may generate, as well as for the potential 

imitation effect it can produce (and is partially already producing) across other 

jurisdictions in terms of more stringent climate policies. As economists perfectly 

know, there is no free lunch in the economy. This also applies to 

decarbonization, which can affect macroeconomic variables.  

 

Some shocks can be expected in the coming years due to the transition to net 

zero, especially on the consumption and production sides (Fuest et al. 2024; 

Draghi 2024), though negative effects can be mitigated by corrective 

mechanisms (Claeys et al. 2024). For example, to mitigate employment 

disruptions, upskilling and reskilling programs for workers should be 

considered.  

 

The impact on low-income consumers can be reduced by redirecting revenues 

from carbon markets. Given the growing use of the emissions trading 

mechanism, we advocate for a more significant redistribution of carbon market 

revenues toward the most vulnerable population segments, clearly showing the 

allocation of these funds for communication purposes (Borghesi and Ferrari 

2023). This could enhance the social acceptability of climate policies.  

 

The phasing out of subsidies to fossil fuels must be accompanied by 

strengthening public support for renewable energies, which have proven 

increasingly cost-efficient over the years. Green finance, including green bonds 

and ESG investing, is essential for mitigating the risk of stranded assets.  

Policies such as the Just Transition Mechanism, Net Zero Industry Act, Circular 

Economy Action Plan, and Eco-design Regulation can also help overcome 
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transition risks. In addition, strengthening green initiatives and overly complex 

bureaucracy and extended delays in accessing the benefits of the plans is 

essential for achieving decarbonization goals without disproportionately 

impacting vulnerable sectors and SMEs. 

 

Finally, given that global warming and its economic consequences are a 

transboundary issue, we advocate for prosperous international collaboration. 

This requires following and possibly accelerating the progress made at the last 

COPs, with Europe assuming leadership in managing paths and strategies 

toward decarbonization. 

 

In our view, if the European Union pursues these strategies, it can manage to 

stay in line with its recent climate policy, reinforce the environmental results 

achieved so far, preserve the credibility of its climate commitments, and support 

its competitiveness in the future that the negative consequences of climate 

change will increasingly dominate. 
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