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			1.	Introduction

			Energy is the driving force of every economic system. The transition from muscle power to the steam engine initiated an unprecedented phase of economic development, during which the availability and cost of energy became fundamental determinants of productive capacity. Global energy consumption has increased more than thirtyfold over the past two centuries.2

			The oil shocks of the 1970s provided a strong impetus for more efficient energy use. Since then, global energy intensity, defined as the amount of energy required to produce a given level of output, has halved, despite the rise in per capita energy consumption.3 The war in Ukraine and, more recently, the Strait of Hormuz crisis, have nevertheless clearly demonstrated that the global economy remains vulnerable to supply-side disruptions.

			Energy shocks affect the economy through multiple channels. They fuel inflation and erode households’ real income, they increase costs and uncertainty for firms, thereby discouraging investment, and they often require costly public interventions.

			For Europe, which remains heavily dependent on fossil fuel imports, these shocks have brought the issue of strategic autonomy back to the forefront of policy debates. This is compounded by vulnerability to climate change: Europe and the Mediterranean region are warming at a faster rate than the rest of the planet. Floods, heatwaves, wildfires and droughts are affecting agricultural production, transportation systems, electricity generation, as well as people’s well-being and labour productivity.

			These two vulnerabilities, energy- and climate-related, call for coherent and integrated responses that will lead to a dual transition. The main drivers for achieving this transition are well known: the electrification of end-use sectors, the expansion of low-carbon energy sources, and improvements in energy efficiency can all reduce dependence on imported fossil fuels, improve the predictability of energy costs, and create more favourable conditions for private investment. At the same time, solutions must be developed to mitigate the intermittency of renewable energy sources, a challenge that has still only partially been resolved.

			The financial system cannot determine the path for the transition, but it can influence it. By assessing projects, pricing risks appropriately, and supporting investment, finance affects the cost-benefit calculus underlying key decisions, which rest with firms, households and governments.

			I will now review some key facts concerning the energy transition and discuss the contribution of the financial system.

			2.	The energy transition in the international context

			I would like to highlight a number of salient facts and issues that are still under debate and have important implications for economic policy choices. Let us begin with the facts.

			1.Global energy demand continues to expand. According to the International Energy Agency (IEA), global energy demand is expected to be between 8 and 14 per cent higher than current levels by 2035, depending on the scenario considered.4 The increase is likely to be driven primarily by emerging economies, particularly India and the countries of Southeast Asia. Total investment in the energy sector is expected to exceed USD 3.4 trillion in 2026 (Figure 1).

			2.Global electricity demand is set to grow. Following average annual growth of around 3 per cent during the years 2015-2024, the IEA expects an increase of 7 per cent between 2025 and 2027, concentrated in the major economies, namely China, India, Southeast Asia, the United States and the European Union. This increase will be due to demand from industrial processes, the widespread adoption of heat pumps and electric vehicles, and the rapid expansion of data centres.5 In 2024, data centres accounted for approximately 1.5 per cent of global electricity demand, and their electricity consumption is projected to double by 2030.

			3.Electricity is a more efficient energy carrier. All other things being equal, the electrification of energy uses makes it possible to reduce final consumption, since electrical technologies generally require less energy than those that make direct use of fossil fuels.6 Recent analyses by the IEA7 suggest that increasing the degree of electrification of the global economy, from the current 23 per cent to 35 per cent by 2035, would be economically beneficial, with a particular focus on transport, buildings and industrial sectors.

			4.Despite the adverse policies adopted in some jurisdictions, investment in renewable energy continues to grow worldwide. All the major economies are expanding their installed renewable energy capacity significantly.8 Renewables are expected to account for 37 per cent of global electricity generation by 2026, surpassing coal as the world’s largest source for generating electricity.9 Two thirds of total energy sector investment has been directed towards clean-energy technologies and infrastructure this year, including renewable energy, electricity grids, energy storage systems, end-use electrification, energy efficiency, nuclear power and low-emissions fuels (Figure 1). In 2020, this share was almost 10 percentage points lower. It is a sign of the times that ambitious, clean-energy projects are being pursued even in fossil fuel-rich countries such as Indonesia.10
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			5.In Italy, the pace of new renewable energy installations has accelerated, particularly in the solar photovoltaic sector, but it is still below both the average level recorded across the European Union and the trajectory envisaged under the National Integrated Energy and Climate Plan (NECP).11 In 2025, renewable energy sources accounted for 41 per cent of electricity generation in Italy, compared with 49 per cent on average in the European Union (Figure 2).

			
				
					[image: ]
				

			

			6.The energy transition is indispensable for combating climate change. There is a broad scientific consensus on the existence of a causal link between fossil fuel use and global warming. The main economic models suggest that, although the costs of the energy transition are substantial, they are still lower than the economic and social damage resulting from inaction or a delayed transition.12 The argument that the transition must not be at the expense of business competitiveness or employment has understandably gained traction as part of the European policy debate. Nevertheless, it should be borne in mind that, in the medium to long run, these objectives are ultimately complementary rather than conflicting.

			I will now consider some issues currently under discussion.

			The first concerns the economic competitiveness of different energy sources. Where the spread of renewable energy used to be supported mainly through public incentives, its expansion is now driven predominantly by cost reductions and technological improvements.13

			According to some influential studies, renewable energy sources have now become economically competitive with fossil fuels. This conclusion appears to hold, at current production levels, even after taking account of the costs associated with integrating renewables into the electricity system, including investments in networks, energy storage facilities, and the services required to ensure reliability and security of supply.14

			Nevertheless, there is no shortage of more cautious assessments.15 This is a complex debate, bringing together engineering and economic factors, technological hypotheses, and forecasts regarding demand and energy prices. It does not seem controversial, however, that the economic competitiveness of renewable energy is now at the technological frontier.

			The energy trilemma, i.e. the challenge of reconciling environmental sustainability, affordability and security of supply, is no longer as clear-cut as it once appeared.16 For countries such as Italy, which have high final electricity prices by international standards and a wholesale electricity pricing mechanism based on a marginal supply, it is plausible that the expansion of renewable energy sources, energy storage capacity, and electricity networks could reduce wholesale electricity prices. This would be achieved by reducing the number of hours during which prices are set by the most expensive generation technologies, typically natural gas-fired power plants.
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			A second area of debate concerns the impact of the energy transition on the strategic dependencies of economies with limited domestic fossil fuel resources. Such dependencies often involve supplier countries that are not always reliable or supply routes that pass through geopolitically unstable regions, creating a dangerous combination of dependence and uncertainty. The transition could generate new forms of dependence, relating to critical technologies and essential raw materials, the production of which is highly concentrated in a small number of countries.17 It could therefore be argued that the transition merely changes the nature of strategic dependencies rather than eliminating them.

			Yet whereas dependence on fossil fuels requires continuous import flows, renewable energy installations, once they have been completed, substantially reduce the uncertainty associated with energy supply shocks and last for decades. The operational lifetime of renewable energy plants has actually increased significantly in recent years.18

			Moreover, the share of renewable energy in total final energy consumption remains relatively limited, accounting for around one fifth globally and in Italy, and approximately one quarter in the European Union. There is therefore considerable scope for further expansion in order to diversify the electricity mix and reduce risk concentration.

			A further consideration is that European industry has competitive strengths in several sectors that are critical to renewable energy production, including wind turbines and inverters.19

			Overall, a further expansion of renewable energy sources in Europe is likely to contribute to reducing strategic dependencies. European initiatives such as REPowerEU and AccelerateEU are moving in this direction,20 as is the Industrial Accelerator Act, which aims to strengthen and revitalize Europe’s domestic manufacturing base.21

			A third area of debate concerns the solutions to tackle the intermittency of renewable energy. When electricity generation exceeds demand in a given area and the surplus cannot be stored or transmitted elsewhere, it may become necessary to curtail production temporarily, resulting in a loss of electricity generation and, in effect, a waste of potential output. Conversely, during periods of excess demand, complementary sources of generation are required to support renewable energy.

			A range of solutions is available. Storage capacity can be expanded, and grid interconnections as well as network management systems can be strengthened, allowing electricity to be transferred from locations and in periods characterized by surplus generation to those experiencing excess demand. In addition, various mechanisms, including price-based incentives, can encourage consumers to shift their electricity consumption towards periods of abundant supply, rewarding them for being flexible. These measures now appear indispensable.

			Although the deployment of energy storage systems remains insufficient, the costs are declining significantly and investment is increasing at a steady pace. The same applies to the expansion of electricity networks and to demand-side management systems.22

			Another option is relying on energy sources and technologies that complement renewable energy. The need to ensure the continuity and reliability of electricity systems will require recourse to such solutions for many years to come.23 The options available include natural gas-fired generation and nuclear power. In 2025, the latter accounted for approximately 9 per cent of global electricity generation. The prospects for nuclear power, however, differ substantially across countries depending on how advanced their nuclear sectors are, because there is still significant uncertainty regarding technological progress, construction costs and timelines, and financing arrangements. For Italy, which is just beginning to explore this path, any meaningful contribution will only materialize in the long term. Moreover, nuclear power would not free Europe from strategic dependencies relating both to the technology, which is currently concentrated in a limited number of countries, and to fuel supply.24

			Overall, the debate on the optimal mix of technologies needed to mitigate the intermittency of renewable energy remains open. Solutions will emerge over the coming years through the interaction of technological progress, market forces and public policy choices, choices that should be clear and stable, and should not replace markets in the selection of technologies. Given that investments in this sector are inherently long-term, with the useful life of electricity-generation assets measured in decades when properly maintained, reducing regulatory uncertainty and ensuring a stable policy framework are more important than ever for fostering investment.

			A final area of debate concerns the obstacles to the growth of renewable energy. In many countries, including Italy, much has been done to reduce delays in the authorization and connection processes for new plants, network infrastructure and storage facilities. Nevertheless, the procedures are still often quite lengthy, and it is sometimes difficult to disentangle the various factors underlying such delays,25 including local opposition to the installation of renewable energy facilities. This resistance could be mitigated by allowing local communities to share in the benefits generated by these investments, for example through reductions in electricity bills, measures to lessen the environmental and visual impact of projects, and environmental restoration initiatives. There are many examples of success in such projects.26

			In Italy, the recent proposals aimed at rebalancing authorization powers by shifting responsibilities from regional authorities to the central government are worthy of note.27

			7.	The financial system: the role of information and of financial instruments in the energy transition

			The energy transition requires substantial investment, and investment decisions ultimately rest with firms, households and public entities. Financial variables, notably the availability of funding and the terms on which capital can be obtained, are crucial in shaping such decisions, but a number of issues need to be clarified.

			

			Only a few years ago, sustainable finance went through a period of rapid expansion, supported by climate policies and strong investor interest. The green bond market grew dramatically between 2014 and 2024, with Europe emerging as the world’s leading market for these instruments (Figure 4.a). Comparable trends were observed in ESG investment funds (Figure 4.b).
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			It was thought at that time that finance could serve as the principal lever for initiating and steering the transition, sometimes even placing sustainability considerations ahead of traditional financial criteria. Today, however, this perspective appears to have largely run its course.28

			Investors, financial intermediaries and their clients were, and remain, guided primarily by considerations of risk-adjusted returns.29 Setting aside, for the moment, the question of the ex ante financial attractiveness of sustainable investments,30 the key question is: what can be done to enable the financial system to support the energy and environmental transition as effectively as possible?

			One widely shared answer among policymakers, regulators and market participants is that the financial system must be equipped to accurately assess both the risks and the opportunities that go with the transition. There are two important practical implications here. First, regulatory and economic policy choices should be as clear and stable as possible. Second, the information assets available to financial institutions and investors must be improved.

			As noted above, uncertainty complicates investment decisions. Consider a firm or an investment project: poor quality, incomplete or non-comparable information increases uncertainty and, consequently, raises the risk premium on both equity and debt financing. Likewise, it reduces the value of the physical assets or financial instruments being traded. Similar effects may arise from changes in regulation and incentive schemes. When assessing information requirements and regulatory reforms, it is therefore essential to take these unwanted effects into account.

			The European Union had drawn up an ambitious regulatory framework setting standards for corporate environmental and sustainability reporting, initially through the Non-Financial Reporting Directive (NFRD) and subsequently through the Corporate Sustainability Reporting Directive (CSRD). The Omnibus package introduced in 2025 in response to changes in the global environment, while pursuing the legitimate objective of reducing the regulatory burden on the economy, was a step backwards. For example, the number of Italian firms subject to sustainability reporting requirements, estimated at around 8,000 under the original CSRD framework, fell to approximately 1,000 under the proposed Omnibus revision.

			The current review of the regulatory framework should aim not to undermine the investments already made by banks and firms in collecting and making use of these data, while preserving the availability of information that is relevant for investors and financial intermediaries.31

			Banking and insurance supervision has played an important role in fostering the development and use of these information assets, encouraging financial institutions to equip themselves with the tools to adequately assess the risks and opportunities associated with the transition.32 For example, certain characteristics of a property, such as its energy-efficiency rating or its exposure to flood risk, can have a significant impact on its value as collateral.33

			Let us now turn to some practical aspects of financing the energy transition in Italy.

			Households account for approximately one quarter of the country’s final energy consumption. Around two thirds of this consumption are for space heating and cooling and for water heating.34 Improving the energy efficiency of buildings, in addition to being required under European legislation, including the Energy Efficiency Directive (EED) and the Energy Performance of Buildings Directive (EPBD), generally leads to financial benefits over the long term. For many households, however, it is difficult, if not impossible, to meet the upfront expense of such investments.35

			To overcome this obstacle, financial products such as green mortgages and loans for the energy-efficient refurbishment of buildings have been developed. The share of such mortgages in Italy doubled between 2022 and 2024, reaching 12 per cent of new loans.36 Making banking regulation recognize the importance of investments aimed at improving the energy efficiency of buildings may further support the development of this market.37

			The evidence available suggests that, all other things being equal, green loans have a lower risk than conventional lending, resulting in comparatively lower financing costs. Investments in energy efficiency tend to mitigate the impact of energy price shocks on the balance sheets of households and firms, thereby enhancing their resilience and improving their capacity to service debt.38

			At the same time, certain aspects of the EU regulatory framework are hampering the development of these products. Attempts to apply of the definitions of ‘green’ lending as set out in the EU Taxonomy Regulation have thus far been limited by the technical complexity and insufficient clarity of the regulatory framework, the scarcity of relevant data, and the lack of harmonization in the metrics used across countries, for example in measuring energy-efficiency performance. The European Commission is addressing these challenges.39

			Against this background, unofficial definitions of ‘green’ lending have proliferated, thereby complicating analysis. In Italy, these challenges are compounded by difficulties in accessing the administrative microdata that would substantially improve the credit assessment processes underpinning the origination of green mortgages.40 The problem could be alleviated by transposing the Energy Performance of Buildings Directive (EPBD) into the national legislation of EU Member States, although there are delays in its implementation across all Member States.41

			A more harmonized definition of green lending would facilitate gathering stronger evidence on the riskiness of such loans. Over time, the accumulation of reliable evidence showing lower risk profiles could justify a reduction in capital requirements for these instruments, further lowering financing costs. This could then give rise to a virtuous circle.42

			Banca d’Italia has recently published a proposal for a simplified definition of green loans, reconciling compliance with the requirements of the EU Taxonomy Regulation with the practices observed in the Italian market.43 This proposal could contribute to the adoption of a simplified definition at the European level, as well as to developing an orderly domestic green mortgage market. This issue will be discussed with the relevant European institutions.

			To support the energy transition of firms, banks have acted on two fronts. On the one hand, they have expanded the range of products specifically designed to finance the electrification of production processes, the self-generation of renewable energy, and improvements in energy efficiency. On the other hand, they are working to incorporate both current and prospective energy performance into their credit assessments of corporate borrowers.44

			This too could initiate a virtuous circle. A firm’s prospects depend not only on its current exposure to energy-price shocks, but also on its future exposure. Transition plans should therefore not be regarded merely as yet another regulatory constraint on businesses. Rather, they are strategic planning tools for energy-efficiency investments over a multi-year horizon, aimed at strengthening firms’ resilience and profitability.45

			Some investments in renewable energy generation and energy-efficiency improvements appear well within the capabilities of the Italian business sector. For example, estimates by Cerved suggest that the full utilization of existing industrial rooftops for photovoltaic installations would double the solar capacity currently installed in the country. The investment required, estimated at between €30 and €36 billion,46 would be substantial yet achievable. A range of innovative contractual and financing arrangements are now available, including pay-as-you-save schemes and energy performance contracts, whereby the upfront cost of investment is borne largely by third parties, such as banks, and energy and service providers, and is repaid over time, in part through the savings generated by the investment itself.47 Power purchase agreements (PPAs) instead enable counterparties to agree on the price of electricity supply over medium- to long-term horizons. These arrangements allow firms to mitigate their exposure to energy-price volatility, while giving producers a stable and predictable revenue stream for the development of renewable energy plants, typically characterized by high initial capital expenditure.

			

			These financing arrangements are expanding in Italy but are still relatively uncommon. Financial intermediaries could foster their wider adoption not only by providing funding to the various parties involved, but also by acting as consultants in evaluating and arranging the financial side of the project.

			Small and medium-sized enterprises (SMEs) require separate consideration. Surveys conducted by the European Investment Bank indicate that European SMEs, including those in Italy, are increasingly willing to invest in energy efficiency. Nevertheless, they continue to report greater difficulties than larger firms in accessing the financing required for such investments.48 A renewed effort by the banking sector is therefore needed to support SMEs in this area.

			The Sustainable Finance Platform set up by the Italian Ministry of Economy and Finance has developed initiatives to raise awareness among both SMEs and financial intermediaries about the importance of sustainability-related data and to facilitate the data collection. A standardized framework has been developed to support dialogue between SMEs and banks regarding sustainability information.49 Its voluntary adoption could reduce compliance costs for firms while responding to the transparency recommendations issued by European institutions.50

			8.Conclusions

			The energy transition is not merely an environmental priority. The availability of energy that is affordable, secure and less exposed to geopolitical tensions has important implications for the production structure of the economy, for competitiveness and for the country’s economic security. This transition can foster investment, production activity and the growth of human capital, thereby exerting a profound influence on the development prospects of regions and economies.

			There are no shortcuts to reducing energy costs, nor are there easy policy interventions. In the face of exceptional shocks, temporary and targeted measures may help protect vulnerable households and the firms most exposed to adverse impacts. By contrast, broad-based and long-term intervention would absorb substantial public resources, weaken price signals and fail to reduce dependence on foreign supplies. A structural response requires a more rapid expansion of low-cost, low-emission electricity generation capacity, thereby reducing the number of hours in which wholesale prices are set by the most expensive technologies; faster authorizations and grid connection procedures; investment in networks, storage facilities and European interconnections; and improvements in energy efficiency. Clear, stable and predictable public policies are part of this response.

			Fixed-price and long-term electricity supply contracts, which are already available to households and firms, can help reduce both investment risk and price volatility.

			Any public support mechanisms should continue to be allocated through competitive procedures, avoiding generalized and permanent subsidies. Consideration could also be given to further separating the charges that pursue redistributive or broader public policy objectives from electricity bills, in line with NRRP provisions.51 Such a shift to general taxation would not eliminate these costs, but would alter their distribution across taxpayers and consumers. By lowering the cost of electricity for end users, it would encourage the electrification process and mitigate the disproportionate burden of energy expenditure on lower-income households. Measures of this kind should be carefully assessed in light of their effects on households, firms and the sustainability of the public finances.

			The role of the financial system is to assist in this process, not to direct it. Its task is to identify sound projects for financing, assess risks appropriately and support firms and households in undertaking the investments required by the transition.

			There is growing evidence that ‘green’ loans, used by households and firms to improve the energy efficiency of buildings and production processes, or to finance the self-generation of energy, are associated with lower credit risk. As a result, all other things being equal, these forms of financing tend to carry a lower cost. A more harmonized definition of ‘green’ loans would make it possible to gather stronger evidence regarding the risk profiles of such loans and, over time, could justify reducing capital requirements for these instruments. This, in turn, could give rise to a virtuous circle.

			Financial intermediaries can play an important role in the development of this market by extending credit on terms that reflect the lower risk profile of households and firms investing in energy efficiency improvements, by providing advisory services to smaller firms, and by collaborating with energy suppliers in the design of cost-effective supply contracts capable of supporting the expansion of renewable energy sources.

			Achieving these objectives requires efficient intermediaries and well-functioning markets, firms willing to invest, stable regulation, and adequate information, enabling investors and public authorities to assess risks and seize the opportunities associated with the transition. Progress also depends on setting up a constructive dialogue among all the stakeholders involved.
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