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The third installment of the European Public Investment Outlook is an important and timely 
publication that draws together recent analyses to recommend significant increases in public 
investment in green ventures. Compelling data from key economists affiliated with international 
organizations like the International Monetary Fund, European Investment Bank and the European 
Commission, as well as academic departments and policy institutes are a clarion call for green 
investment to boost the economy and put the planet on a sustainable path.

Like its predecessors, the book presents the issues in a lucid and navigable manner. Part I explores 
the EU’s current levels of green public investment, as well as the challenges ahead in achieving 
net zero carbon emissions after years of decreasing funding and the obstacles presented by 
the COVID-19 pandemic and the Russian invasion of Ukraine. The public investment trends of 
France, Germany, Italy and Spain are systematically evaluated, as well as the REPowerEU policy 
– accelerated in Spring 2022 – to move away from Russia’s supply of fossil fuels. Part II focuses 
on the investment needed for green transition; the important economic and fiscal effects and 
benefits this would bring; and the reality of what is required before 2030 to achieve the EU’s 
carbon-neutral targets by 2050.

Greening Europe is essential reading for economists, environmentalists, and policymakers. 
It should also be of interest to anyone who wants to understand the cost implications of the 
‘carbon-neutral’ policies that governments have promised, and the urgent need to change our 
approach towards energy usage.
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Preface

Franco Bassanini, Alberto Quadrio Curzio, 
and Xavier Ragot

This European Public Investment Outlook, like its two precursors, is written in a time of 
great uncertainty and turmoil. Europe continues to grapple with the cascading after-
effects of the COVID-19 pandemic, which now have been further aggravated by the 
war in Ukraine, the upheavals in the energy supply and price market, and the looming 
risk of an impending cycle of global stagflation. 

European policymakers seem to have learnt the lessons of the mismanaged 
sovereign debt crisis and have tackled the challenge of economic recovery through 
the adoption of mostly unprecedented fiscal policies like the activation of the Stability 
and Growth Pact general escape clause, a temporary easing of the rules on state aid, 
the launch of a large investment plan financed with grants and loans funded through 
the issuance of European sovereign debt and economic stimulus packages. Now they 
must take a solid step forward and provide effective and sustainable responses to the 
challenges to Europe’s security and strategic autonomy and to a potentially devastating 
energy crisis that has engulfed Europe. The national resilience and recovery plans 
must be used not only to achieve the original objectives set forth (recovery from the 
pandemic, social cohesion, structural reforms and investment in strategic sectors to 
enhance potential growth and to ensure a green and digital transition); but it must 
be used also—in our view—to ensure that the transition to a greener Europe and 
faster achievement of energy independence (or at least a lower energy dependence 
on supplies from politically unreliable countries) will not come at too high a cost for 
Europe’s economy and future. 

To achieve the climate goals and steer EU economies towards a more sustainable 
path, significant economies of scale can be exploited. The EU budget provides a crucial 
contribution toward fighting climate change and reaching its climate objectives. With 
the 2014–2020 multiannual financial framework, the EU reached its goal of spending 
20% (221 billion euros) of available funds on climate-related measures. For the 2021–
2027 period, the target is to allocate 30% (557 billion euros) of the available resources 
provided by the EU budget and Next Generation EU to climate spending.1 

1  https://ec.europa.eu/info/strategy/eu-budget/performance-and-reporting/mainstreaming/climate- 
mainstreaming_en.

© 2022 Chapter Authors, CC BY-NC 4.0  https://doi.org/10.11647/OBP.0328.14
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However, the plans and projections for reaching carbon neutrality and transitioning 
to a greener economy were drawn when Europe was under the illusion of having only 
peaceful neighbours and the energy sector was subject to what could be considered a 
normal historical cycle of market contractions and expansions. The recent uncontrolled 
flux in energy prices due to scarcity and volatility has provided a glimpse of what a 
transition to a low-carbon economy can become if not properly managed, and how 
recurrent market crunches can hinder a decarbonisation trajectory. The current energy 
crisis has put the axis for greening Europe security-affordability-sustainability under 
unprecedented strain, putting the EU economic recovery at risk; moreover, they 
make it harder to reach environmental targets notwithstanding the significant budget 
allocations. 

The 2022 European Public Investment Outlook (Greening Europe) has as its core 
focus the successful ecological transition of EU countries to a greener Europe. Like the 
previous European Public Investment Outlooks,2 this work brings together research 
from European institutions, university departments and think tanks to explore 
related issues from a wide range of viewpoints and to continue building a network of 
economists and policymakers that share an interest in the topic of public investment. 
The format remains the same as the 2020 and 2021 Outlooks: Part One identifies public 
investment trends and needs in Europe and in a select group of countries, addressing 
the initiatives taken to ensure a successful ecological transition. Part Two shines a 
spotlight on a series of specific topics related to energy and to green transition.

There are a few themes that emerge consistently through the different editions of the 
Outlook. The first is the need to protect public investment through an appropriate fiscal 
governance framework. The second is a broad definition of investment, encompassing 
tangible as well as intangible capital accumulation.

As a reminder to the reader, the 2020 Outlook, A European Public Investment Outlook, 
went to the very heart of public investment by focusing on intangible capital and the 
epochal turn away from the “fiscal austerity plus national reforms” to a “European 
public capital spending plus national reforms” approach, embedded in the ambitious 
Next Generation EU programme and the issuance of “Eurobonds” by the European 
Commission; the 2021 Outlook, The Great Reset, focused on post-pandemic recovery, 
the National Resilience and Recovery Plans (NRRP), and the new financing facilities. 

The crucial issue discussed in the previous two European Public Investment 
Outlooks remains unsolved: despite a growing focus on sustainability objectives, 
international financial rules and the behaviour of global investors continue to 
penalise long-term investments in infrastructure and the ecological transition; the 
new European policies that support public (and private) investment (and the related 
instruments) are, for now, exceptional and temporary. Yet, the recurring tempestuous 
crises that have engulfed not only Europe but the entire world, demonstrate that some 

2  See https://www.openbookpublishers.com/books/10.11647/obp.0222; https://www.openbook 
publishers.com/books/10.11647/obp.0280.

https://www.openbookpublishers.com/books/10.11647/obp.0222
https://www.openbookpublishers.com/books/10.11647/obp.0280
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form of permanence should be grafted into them. The questions of if and how are still 
underlying in the debates on how to make the NGEU programme permanent in order 
to face new emergencies and ensure the creation of essential European public goods, 
how to develop a common EU central fiscal capacity and a truly common energy policy, 
how to reform the Stability and Growth Pact, how to reach and maintain climate goals, 
and how to support sustainable growth and European competitiveness in a scenario 
of global stagflation and the central banks’ drifting towards less accommodating, if not 
restrictive, monetary policies. 

Greening Europe was coordinated by Floriana Cerniglia (Cranec—Università 
Cattolica) and Francesco Saraceno (OFCE―Sciences Po) in an increasingly complex 
environment. The authors of the different chapters come from various institutional 
backgrounds and have collaborated admirably, enriching the work with their unique 
perspectives. These “diversities” have contributed valuably to the quality of this Public 
Investment Outlook and made the message that has emerged even more substantial.





Introduction

Floriana Cerniglia and Francesco Saraceno

Ever since the Global Financial Crisis of 2008 macroeconomic theory has been in a 
state of flux. The crisis challenged the central tenet of the consensus that dominated 
since the 1980s, namely that markets are capable of absorbing macroeconomic 
shocks and converge back to the natural equilibrium with little or no help from 
macroeconomic policy (for details see Saraceno 2017, 2022). Rediscovering the old 
Keynesian recipes, the meltdown of the financial sector and the collapse of private 
aggregate demand were met by a timely and bold policy response, with central 
banks providing liquidity and governments stimulus plans to sustain demand and 
economic activity.

The success of the pragmatic policy response to the crisis inevitably triggered soul-
searching among academics and policymakers. This “rethinking macroeconomics” 
(Blanchard 2016) is ongoing and wide-ranging, from the reconsideration of the merits 
of capital controls to the reassessment of the timing and nature of structural reforms, 
the interaction of monetary and fiscal policy (especially at the zero lower bound), the 
relationship between cycle and trend, the impact of income distribution on economic 
performance, and more. While a new paradigm has not yet emerged from this debate, 
we may safely assume that the cursor between markets and governments has swung 
back towards the centre and that macroeconomic policy will have a more important 
role than in the past.

Specifically, the pre-2008 consensus had sidelined fiscal policy: within a framework 
of a limited role for macroeconomic policy at large, monetary policy was to be preferred 
because it was less subject to biases (such as appropriation by vested interests and 
political cycles) and implementation lags. This consensus was the backdrop for the 
European fiscal framework, more specifically the Stability and Growth Pact strongly 
limiting discretionary fiscal policy. Determining the role of government expenditures 
and revenues, therefore, is pivotal in the current reassessment. Experience from the 
past decade has shown that fiscal policy strongly affects growth and convergence: for 
the better when in 2008 (and again in 2020) it kept the EU economy afloat through 
widespread stimulus packages; and for the worse when, during the sovereign debt 
crisis, it turned procyclical deepening the woes of Eurozone’s peripheral countries.

© 2022 Floriana Cerniglia and Francesco Saraceno, CC BY-NC 4.0  https://doi.org/10.11647/OBP.0328.15
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Following the 2008 crisis, the debate on fiscal policy effectiveness mostly dealt with 
the issue of how to use countercyclical fiscal policy to stabilise the economy during a 
financial crisis with features that were quite well known since the 1930s: the collapse 
of private sector demand that required Keynesian fiscal stimuli. This explains why 
the debate on the size of multipliers was particularly lively during that period (for an 
account, see Gechert and Rannenberg 2018). 

In a second phase, attention shifted to fiscal policy for the long-term. On the one 
hand, it became evident that short run policies, through their impact on the depth 
and duration of the cycle, could have a strong impact on long term potential growth 
through the destruction of human and physical capital (Blanchard et al. 2015; Fatás 
and Summers 2018). On the other hand, public investment and industrial policy took 
centre stage as tools to foster potential growth (and incidentally contribute to the 
sustainability of public finances). Decades of subdued public capital accumulation, low 
levels of interest rates (IMF 2014) and complementary public and private investments 
(Durand et al. 2021) all called for a public investment push. The first European Public 
Investment Outlook (Cerniglia and Saraceno 2020) took stock of this new awareness, 
drew a gloomy picture of the state of public capital in all of the EU countries, and 
emphasised the need to adopt a broad definition of capital, comprising both tangible 
and intangible assets to boost human capital (such as social capital).

The emphasis of the 2020 European Public Investment Outlook on intangible capital 
proved prescient when, with the COVID-19 pandemic, we entered a third phase of the 
debate on fiscal and industrial policy: starting from the spring of 2020, policymakers 
increasingly focused on public investment as a means for providing not only physical 
and human capital, but also global public goods such as health care and education. 
Meanwhile, the pandemics acted as a powerful reminder that the efforts for economic 
recovery needed to be framed within the broader long-term goals of ecological and 
digital transitions (and the not-emphasised-enough social transition). The pandemics 
proved that, for most of these public goods, the appropriate scale for an efficient 
provision and cost-effective financing, is the European one. This was the justification 
for the flagship programme Next Generation EU (NGEU). Since the European Union 
lacks a central fiscal policy, NGEU is coordinating the national recovery plans by means 
of strict conditionalities on the scope and timing of public investments and reforms 
(European Commission 2020). This was done to ensure the attainment of common 
goals of recovery from the pandemic, cohesion, and investment in strategic sectors to 
ensure a green and digital transition.

Next Generation EU is probably the most innovative instrument introduced by the 
EU in decades. It was therefore a somewhat obvious choice to devote the 2021 instalment 
of the European Public Investment Outlook (The Great Reset, Cerniglia et al. 2021) to 
issues focusing on post-pandemic recovery, NGEU, and the National Resilience and 
Recovery Plans. The common thread emerging from the chapters that compose The Great 
Reset is once again the gap in tangible as well as intangible public infrastructures and the 
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potential for the NGEU programme to act as a game changer for public investment not 
only through the 750 billion euros that it will mobilise, but also through crowding-in 
private investments and the multiplicative effect on the private economy. As this 
manuscript goes to press (December 2022), the European Commission has disbursed 
the second instalment of NGEU funds and most National Recovery and Resilience Plans 
are broadly on track to meet their milestones and deadlines.

The long-term dimension of the debate on fiscal policy since 2020 has highlighted 
its role in ensuring a successful ecological transition; this is the topic of Greening 
Europe, the 2022 European Public Investment Outlook. Like the previous Outlooks, 
Greening Europe brings together research from European institutions, university 
departments, think tanks, and other institutions. In doing so, we not only have the 
objective of exploring a wide range of points of views, but also to keep building 
a network of economists and policymakers sharing their interest in the topic of 
public investment. Investment for a Green transition is tackled from a wide range 
of perspectives, from its financing to the value of green multipliers, the regulatory 
issues that arise, the need to redefine industrial policy, the investment needs in the 
field of energy (this specific subject has of course become central in the course of 2022 
due to the war in Ukraine), the debate on the governance of the Eurozone, and more. 
As with the other Outlooks, two themes have emerged from the uncoordinated work 
of the chapters’ authors:

The first is the need to protect public investment through an appropriate fiscal 
governance framework. As we write this introduction (November 2022), the 
Commission has just unveiled its proposal for a reform of the Stability and Growth 
Pact. Unfortunately, there is little ground for optimism. The energy crisis, recent 
political developments in Italy and, above all, the German government’s minimalist 
approach to the rewriting of the rule (contrary to what seemed to be the case during 
the pandemics, see Saraceno 2021), have yielded a proposal that, while significantly 
improving on the current Stability and Growth Pact,1 clearly does not go far enough to 
protect public investment. If the new rule will resemble the proposal, it will become of 
paramount importance to create a fiscal space for public investment at the European 
level. A mild reform of the Stability and Growth Pact should push those interested 
in effective fiscal governance to urgently table a proposal for creating central fiscal 
capacity for the EU (Buti and Messori 2022).

The second theme that emerges from Greening Europe is the challenge to ensure 
a constant flow of investment, appropriately coordinated at different levels of 
government. Multilevel governance (at the EU and national levels) is a pivotal aspect 

1  The Commission proposal scraps controversial variables such as the structural balance (in favour of 
an expenditure rule) and foresees a country-specific debt reduction path, based on Debt Sustainability 
Analysis. These are welcome changes to a rule that was cumbersome and pernicious; but there is no 
explicit recognition of the importance of public investment. See https://ec.europa.eu/commission/
presscorner/detail/en/ip_22_6562.

https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6562
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6562
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for ensuring, in the coming decades, a comprehensive yet detailed investment plan that 
addresses the needs that arise beyond those of the single states. Moreover, a system 
with fragmented competences, among levels of government, would require much 
stronger coordination mechanisms to: a) quickly respond to exogeneous shocks and 
b) implement strategic projects/missions that require coordination between different 
levels of governments during the various implementation phases. 

Greening Europe (like the previous instalments) is divided in two parts: an overview 
of public investment in Europe and in a select group of countries, (France, Germany, 
Italy, Spain) and a spotlight on a series of specific topics related to green transition. 

Part One provides an assessment of the state of public investment in Europe as a 
whole (Chapter 1) and then focuses on the four largest EU economies. The common 
thread running through these chapters is understanding Europe’s Green transition 
by assessing the roles of energy policy, energy security and climate transition. These 
chapters also update, where relevant, the data presented in the two previous editions 
and provide a description of the impact and policy response of the respective economic 
recovery plans as part of NGEU to the economic crisis caused by the COVID-19 
pandemic and now further exacerbated by the war in Ukraine. 

Chapter 1 by K. Atanas, D. Revoltella, A. Brasili, and J. Schanz describes how the 
war in Ukraine poses new challenges for public investment in the EU. It has worsened 
the macroeconomic environment by increasing uncertainty and raising energy and 
other input costs. Concerns over public debt and increases in current expenditure, to 
contain the impact of higher energy costs, might decrease government spending on 
investment. That said, large EU-wide programmes will be supporting governments’ 
investments over the coming years, in particular through the Recovery and Resilience 
Fund and RePowerEU. RePowerEU is designed to rapidly reduce dependence on 
Russian fossil fuels—a challenge that can be addressed only with coordinated policies 
and efforts both at the national and EU levels. While the cost may not be overwhelming, 
it comes on top of the large investment needs related to transitioning to a net-zero 
carbon economy. The solidarity within the European Union will need to be a key 
ingredient for successfully overcoming these challenges.

In Chapter 2, M. Hamdi-Cherif, P. Malliet, F. Reynes, M. Plane, F. Saraceno, and 
A. Tourbah argue that public investment in France has been on a downward trend 
since 2009, rebounding only in the wake of the COVID-19 crisis, with the objective 
of supporting global demand and spurring economic growth. The increase in 
investment, however, is less pronounced than during the global financial crisis. 
Orienting investment towards low-carbon capital within the framework of a long-term 
emission reduction goal, despite being unprecedented in history, is also insufficient, 
especially if its level is not maintained over the coming decades. The type of low-carbon 
transition strategy chosen—either relying more on technological progress or reaching 
a significant reduction in energy consumption (a Sobriety scenario)—will noticeably 
impact the composition and amount of investment needed to meet the targets. 
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In Chapter 3, K. Rietzler and A. Watt emphasise that against the backdrop of 
an increasingly broad consensus that Germany has substantially underinvested 
in public goods for an extended period, the new Traffic Light Coalition Agreement 
sets out ambitious spending plans that go beyond the modernisation of Germany’s 
infrastructure and speeding up decarbonisation. At the same time, it has also committed 
to the debt brake and to avoiding tax hikes. Moreover, since the establishment of this 
new government, other fiscal challenges have arisen because of the war in Ukraine 
and a sharp rise in energy and food prices. By exploiting the scope of short-run 
flexibility (the debt brake is currently still suspended) and new off-budget measures, 
the government is seeking to square this circle by allowing greater investments in the 
face of competing demands. The national plan under the Recovery and Resilience 
Facility (RRF) complements national initiatives; but in Germany’s case, it is of limited 
macroeconomic relevance. The latest developments in RRF projects are sketched out 
in the chapter.

In Chapter 4, G. Barbieri, F. Cerniglia, G. F. Gori, and P. Lattarulo provide a general 
overview of the Italian National Recovery and Resilience Plan (NRRP) with a focus 
on the investment needs to ensure an ecological transition. The NRRP contains six 
missions, of which Mission 2 is specifically dedicated to the ecological transition 
(approximately 59.5 billion euros); however further resources for the transition are also 
available in other Missions under climate objectives. In total, the available resources 
are around 71.7 billion euros. This means that out of the total funding allocated to the 
NRRP (191 billion euros), 37.5% is dedicated to green investment, which is slightly 
above the minimum threshold set by the EU. In absolute terms, because of the size 
of the Italian NRRP, this is by far the most significant investment out of all the EU 
countries. The NRRP is a huge gamble for the future of Italy due to the sheer number 
of resources involved, the deep structural lags that must be overcome, and the major 
political consensus needed on the overall objectives and/or missions.

Chapter 5 by J. Villaverde, L. Ibáñez Luzon, D. Balsalobre-Lorente, and A. Maza 
summarises the different public initiatives in the Spanish energy market in recent 
decades, always within the European Union framework. At the same time, it portrays 
the current turbulent situation, marked by the crisis unleashed by the COVID-19 
pandemic and Russia’s invasion of Ukraine. The chapter reviews the historical 
evolution of the energy mix in Spain, with a focus on the effect that the different energy 
packages approved by the EC and their implementations have had on it. The chapter 
concentrates on the Spanish government’s policies and plans, within the guidelines 
set by the EU, especially Next GenerationEU and REPowerEU, in support of a green 
transition over the 2020–2030 period. 

Part Two of the 2022 European Public Investment Outlook focuses on a selection 
of themes related to the extremely ambitious and optimistic European Green Deal, 
which aims to provide a roadmap towards sustainable economies and ensure a just 
and inclusive transition. The chapters on green spending multipliers (Chapter 6) 
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and green investment requirements (Chapter 7) focus on the positive impact of 
green expenditure on economic activity. The chapters on public spending needed to 
reach the EU’s climate targets (Chapter 8) and the EU plan to reduce dependence 
on Russian fossil fuels (Chapter 9) provide preliminary snapshots of the fiscal 
implications and the energy investments required for an effective green transition. 
The chapter on public spending for future generations (Chapter 10) proposes an 
innovative expenditure aggregate to better capture the public sector’s contribution to 
economic and social development and environmental protection, while the chapter 
on Green Finance Standards (Chapter 11) discusses the effectiveness of green bonds 
and maximising the effectiveness of climate investments and finance. The chapter 
on the Do No Significant Harm principle (Chapter 12) presents a case in favour 
of a broader approach to the principle, thereby transforming it into an effective 
lever for investments within a sustainable development strategy and for rapidly 
achieving European energy security. The last chapter, which focuses on a socially 
just green transition (Chapter 13), argues that achieving such an objective requires 
an integrated approach. 

In Chapter 6, N. Batini, M. Di Serio, M. Fragetta, G. Melina, and A. Waldron argue 
that fixing the twin climate and biodiversity crises is still possible, but it requires 
stewarding the global economy within limits set by nature. The chapter addresses the 
question of whether there is “a trade-off between spending on the green economy and 
an economy’s strength,” and two key results are discussed. First, every dollar spent on 
green activities can generate more than a dollar’s worth of economic activity, whereas 
non-green spending returns less than a dollar. Second, for spending categories that are 
comparable, like renewable versus fossil fuel energy, multipliers on green spending are 
about double their non-green counterparts. The findings suggest that investments in 
energy and land/sea use transitions may be economically superior to those offered by 
supporting economic activities that involve unsustainable ways of producing energy 
and food.

The EU countries’ priorities on climate and environmental spending, as reflected 
in the allocations of the Recovery and Resilience funds, are assessed in Chapter 7 by 
K. Lenaerts, S. Tagliapietra, and G. B. Wolff. The results suggest that the priorities 
differ significantly. Also, broader estimates of the required investments are provided, 
and these indicate that annual investments in energy and green tech must increase by 
2 percentage points of GDP to reach climate neutrality by 2050, both globally and in 
Europe. Policies, therefore, must focus on boosting private investment and creating a 
viable green tech sector. 

In Chapter 8, C. Baccianti argues that the 2020s are a crucial decade for steering 
the European Union towards climate neutrality and decreasing dependence on 
imported fossil fuels. In the period from 2021–2030, public expenditure on climate 
investment across the EU should increase by 1.8% of GDP (1.1% excluding investment 
in public transport) compared to the previous decade. The bottom-up analysis of the 
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chapter reveals that almost three quarters of that spending will go to the construction 
and transport sectors. Filling such a significant public green investment gap will be 
challenging for EU countries with little fiscal space, especially once the Recovery and 
Resilience Facility comes to an end.

Chapter 9 by M. G. Tertr and B. Saveyn provides an estimate of the investment needs 
and additional costs of bringing the EU’s dependence on fossil fuels from Russia to 
zero by 2027, with a specific focus on natural gas. This analysis was used to prepare the 
REPowerEU plan presented by the Commission on the 18th of May 2022. Decoupling 
the EU from Russian fossil fuel imports has already begun and will pass through 
various stages affecting both demand and supply. From this perspective, the analysis 
indicates that implementing the full potential to reach zero-dependence could require 
300 billion euros cumulative from now to 2030—which is beyond the Fit for 55 proposal. 
By the end of 2027, this transition could correspond to approximately 210 billion euros 
in investment. These REPowerEU investments correspond to about 5% of the total Fit 
for 55 investments up to 2030 and would come in addition to them. The Commission 
analysis estimates that the Fit for 55 and REPowerEU measures combined could save 
the EU 80 billion euros annually on gas imports, 12 billion euros on oil imports, and 1.7 
billion euros on coal imports. 

L. Ferrari and V. Meliciani in Chapter 10 propose a new “quality” of public 
spending (public spending for future generations) measure which goes beyond the 
traditional distinction made between public gross fixed capital formation and public 
current expenditure. The proposed aggregate is more in line with the objectives and 
policies introduced at the European level such as NextGenerationEU, which requires 
EU countries to spend a certain percentage of their resources on projects aimed at 
promoting digital and green transition, scientific research, and social cohesion. Highly 
indebted countries have significantly decreased the share of GDP for public spending 
for future generations, especially since the financial and sovereign debt crises. 
However, countries have not reduced their share of total public expenditure of GDP. It 
is suggested that national governments and the EU fiscal rules should focus more on 
the composition of public spending, not only public gross fixed capital formation, but 
also current expenditures that have long-run effects on sustainable development such 
as education, R&D and environmental protection.

X. Liang and Z. Gao in Chapter 11 argue that climate change is one of the greatest 
challenges that humans are facing in this century. Mobilising investment and finance in 
addressing climate issues is key to unlocking actions on climate change across countries. 
The estimated investment required to achieve the climate mitigation goal established in 
the Paris Agreement ranges from US$1.6 trillion to US$3.8 trillion annually from 2016 
to 2050, while the tracked annual flow of climate finance is US$579 billion on average. 
Despite significant growth in climate finance flows, the gap remains substantial. In 
response to the gap, an issue that must be urgently addressed is maximising the 
effectiveness of climate investment and finance. Developing Green Finance, such as 
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green bonds, green funds, or green loans, has provided hope for a potential solution 
to bridge the climate change funding gap. Since the first green bonds were issued in 
2007 by the European Investment Bank (EIB), the green financial market has grown 
rapidly in both scale and market coverage. Green bonds remain the dominant asset in 
terms of market share. In 2021, green, social, sustainability, sustainability-linked, and 
transition-themed debt reached US$1 trillion with growth spearheaded by green bond 
issuance. This represents a twenty-fold increase from 2015, and accounts for 10% of the 
global debt markets. 

In Chapter 12, C. De Vincenti argues that the concrete implementation of the Next 
Generation EU strategy and the recent aggravation of the energy security question have 
brought a crucial issue to the fore: what is really meant by the Do No Significant Harm 
(DNSH) principle. Up to now, EU documents have adopted an extremely restrictive 
interpretation of the principle that hinders essential investments for the green transition 
and the diversification of energy supplies. In this chapter an alternative interpretation 
of the DNSH principle is proposed, which could transform it into an effective lever for 
the required fundamental investments.

Chapter 13 by C. Alcidi, F. Corti, D. Gros, and A. Liscai builds on the issue 
that finding a balance between the objectives of economic growth, environmental 
sustainability and social fairness has been one of the key priorities of the EU agenda 
in the last years. While the link between economic growth and social and ecological 
objectives has historically received much attention, the socio-environmental nexus 
has received much less. Some scholars recently attempted to identify the possible 
functions that the welfare state could perform to accompany the green transition. 
Based on this recent literature, the authors identify two main functions (activating 
and buffering) that are not mutually exclusive. An important distinction is made in 
the logic under which the welfare intervention is carried out. Two different types of 
logic can underpin eco-social policies: compensatory or integrated. They show that an 
integrated approach to social and environmental policies seems to be the most suitable 
solution to achieve green and positive social outcomes. 

Overall, the contributions in Greening Europe depict a mixed picture. On the one 
hand, the issue of ecological transition is now steadily among the top priorities of 
policymakers; this is all the more clear in the current energy crisis, when difficult 
decisions such as the reopening of coal plants to meet short-term needs are clearly 
seen as temporary. Luckily, most policymakers do not seem ready to sacrifice long-
term sustainability goals to face short-term shocks. On the other hand, nevertheless, 
the contributions of this European Public Investment Outlook highlight the colossal 
financing needs, the regulatory hurdles, and the institutional shortcomings that 
will need to be tackled for a successful transition. We hope that Greening Europe will 
contribute to a debate that will remain central for years to come.
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1. Challenges for Public Investment 
in the EU:  

The Role of Policy, Energy Security and Climate Transition

Andrea Brasili, Atanas Kolev, Debora Revoltella, and Jochen Schanz

Introduction

The war in Ukraine poses new challenges for public investment in the EU. We describe 
these challenges and the expected evolution of public investment in the first section 
of this chapter. By raising uncertainty and increasing energy and other input costs, 
the war depresses the macroeconomic environment. Concerns about high levels of 
public debt have re-emerged for some countries and tightened financial conditions 
in particular in Southern Europe. New demands arise for current expenditure, such 
as to contain the impact of higher energy costs. This might detract governments from 
investment spending. Public investment itself is forced to move away from investments 
that increase average growth, and towards those that primarily increase resilience to 
future shocks, such as investments in energy security and military equipment. Despite 
these challenges, public investment is to continue to increase over the coming years, 
supported by substantial EU funds. The challenge remains the effective deployment 
of those funds. 

A key area for public investment since the start of the war in Ukraine is improving 
the security of energy supply. In the second part of this chapter, we describe the 
challenges that member states face and the EU-level response, the REPowerEU 
programme. Rapidly reducing the dependence on Russian fossil fuels is a tall order 
that can be addressed only with co-ordinated policies and efforts both at the national 
and EU-wide levels. The cost may not be overwhelming, but it comes on top of large 
investment needs related to the transition to a net-zero carbon economy. Solidarity 
within the European Union is a key ingredient for successfully overcoming these 
challenges. 

The current challenges for public investment may well persist for some time. They 
should not distract from the long-term goal of setting the EU economy on a greener, 
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more sustainable path. On the contrary, they should be taken as an opportunity to 
increase the coherence of the design of a more secure, greener, and more integrated EU 
energy market and should accelerate its implementation.

1.1 Public Investment in the EU: Trends and Outlook

1.1.1 Public Investment Is Facing New Challenges

In the late 2010s, public investment had picked up after a range of policy reforms. 
The long decline in public investment that followed the global financial crisis (GFC) 
and the European sovereign-debt crisis had created large investment needs. The 
EU fiscal framework appeared to have the unintended consequence of encouraging 
member states to reduce public investment spending relative to other expenditures 
during fiscal consolidations. Reforms made the EU fiscal framework more flexible. 
More emphasis was placed on stepping up public investment in particular in R&D, 
digital technologies, and mitigating climate change. The European Fund for Strategic 
Investments (EFSI) provided a new source of funding. 

The support for public investment became clearly visible when COVID-19 hit the 
global economy in 2020. EU fiscal policy responded1 in two phases, addressing short- 
and longer-term needs. The activation of the general escape clause of the Maastricht 
Treaty and the relaxation of state aid rules enabled national authorities to provide 
debt-financed emergency support. In turn, the Recovery and Resilience Fund (RRF) 
was designed to strengthen the EU’s growth potential in the longer term by steering 
public expenditure towards investment.

Now a new adverse shock has hit the European economy: the war in Ukraine. 
The war will make the implementation of existing investment plans more difficult 
and risks to absorb resources for current spending and for investments in resilience. 
Inflation and, in some EU member states, higher wage growth are driving up the costs 
of investments in infrastructure and energy efficiency. A sharp increase in demand and 
persistent supply chain disruptions delay the delivery in particular of green and digital 
investments. Governments throughout the EU are increasing current expenditure 
to reduce the pressure of higher energy prices on households’ and firms’ budgets. 
Large investments in resilience, such as in military capacity and diversification of gas 
supplies, would have been unnecessary had the geopolitical situation not changed. A 
new EU programme, RePowerEU, is providing some support (see the section on the 
security of energy supply and the climate transition).

1  See the EIB Investment Report 2021/2022 “Recovery as a Springboard for Change” and last year’s 2021 
European Public Investment Outlook.
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1.1.2 Despite these Challenges, Public Investment Will Continue 
to Increase 

Against this background, member states forecast that their public investment will 
grow just above GDP over the coming years (Figure 1.1 and Figure 1.2).2 For Central 
and Eastern European countries (CEE), this means that the ratio of investment to GDP 
will remain just below its historical high of 5%, whilst it will remain stable at around 
3.5% in Northern and Western European countries (NW), and will almost reach that 
level in Southern European countries (SE). 

Fig. 1.1 Public investment, % GDP.
Source: AMECO online, EIB calculation based on MS Stability and Convergence plans

2  See the 2022 European Semester National Reform Programmes and Stability/Convergence 
Programmes, https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-
coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/
european-semester-timeline/national-reform-programmes-and-stability-or-convergence-
programmes/2022-european_en.

0

1

2

3

4

5

6

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

EU Public GFCF 

NW SE CEE EU

Public investment spending is set to rise in particular in Central and Southern Europe. 
Most of these countries expect to receive large allocations from EU Structural Funds and 
the RRF relative to their GDP. The boost to investment is likely to be large, particularly 
in the short run because funds from the 2014–2020 budget period need to be spent by 
the end of 2023, and RRF resources by the end of 2026. For some countries in Eastern 
Europe, grants from the RRF and the cohesion funds add up to over 25% of their 2021 
GDP (Figure 1.3). Additional support will be available in the form of loans under the 

https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/european-semester-timeline/national-reform-programmes-and-stability-or-convergence-programmes/2022-european_en
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/european-semester-timeline/national-reform-programmes-and-stability-or-convergence-programmes/2022-european_en
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/european-semester-timeline/national-reform-programmes-and-stability-or-convergence-programmes/2022-european_en
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/european-semester-timeline/national-reform-programmes-and-stability-or-convergence-programmes/2022-european_en
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Fig. 1.3 Key EU grant programmes to support investment, % of 2021 GDP.
Source: European Commission and EIB. Data as of 31 August 2022.
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RRF. In Italy, grants and loans from the RRF will cover half of the expenditures on 
public investment for 2024–2025 (Table 1.1).3

3  We included in this table those countries from East Europe and South Europe that specified in their 
Stability and Convergence plan the share of public investment that is financed thanks to the RRF; 
those not included did not provide this information.

Table 1.1 General Government Investment, as a % of GDP

2021 2022 2023 2024 2025
Bulgaria GFCF 3.3 4.8 5.4 5.3 5.3

of which RRF 0.0 0.5 1.3 1.1 1.0
Estonia GFCF 5.7 7.5 7.6 7.4 6.8

of which RRF 0.0 0.1 0.4 0.3 0.1
Greece GFCF 3.6 5.5 4.9 5.1 5.0

of which RRF 0.1 0.9 0.9 1.0 0.8
Italy GFCF 2.9 3.1 3.6 3.5 3.6

of which RRF 0.1 0.9 1.2 1.7 1.7
Portugal GFCF 2.5 3.2 3.6 3.7 3.7

of which RRF 0.0 0.6 0.8 0.7 0.6
Slovenia GFCF 4.7 6.4 6.6 5.8 5.6

of which RRF 0.2 0.3 0.6 0.8 0.7

Source: AMECO online, MS Stability and Convergence plans

Most member states have already received some of their RRF funding. At the end 
of August 2022, all but six member states had received 13% of their allocation as 
pre-funding following the European Commission’s approval of their Recovery Plans 
(Figure 1.4). The four large Southern European states plus Slovakia, Croatia and 
France, had also received additional funds whose disbursement depended on the 
achievement of milestones and targets from their Recovery Plan. Relative to their GDP, 
payouts were particularly large in Greece, followed by Croatia, Spain, and Italy. 

The timely implementation of the RRF still faces substantial hurdles. First, even 
though all RRF-funded investments have to be implemented by 2026, across the 
EU only 5% of the milestones (for policy reforms) and targets (for investments) in 
member states’ Recovery Plans had been met by the end of August. Second, some 
projects may be delayed by persistent supply chain disruptions, such as for renewable 
energy, and by shortages of labour, such as for investments in construction. Finally, 
some investments may require additional funding because the price of the investment 
goods has increased since the plans were finalised. This is the case in particular for 
investments related to the green transition. That said, the awards of investments 
linked to the RRF in the EU’s central procurement database appears to be picking up, 
suggesting that the implementation of investment projects is starting to gain speed 
(see Figure 1.9 below).
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Fig. 1.4 Payouts from the Recovery and Resilience Fund. 
Source: European Commission and EIB. Data as of 31 August 2022. 

1.2 Local Government Investment Is Catching up

Considering the challenges of public investment, it is crucial to understand what is 
happening to public investment according to the different levels of government at which 
it is decided. Eurostat publishes data on public investment for central, state and local 
governments. Because state governments only exist in federal government systems 
(Austria, Belgium, Germany, and Spain), we collapse state and local governments into 
one category. Figure 1.5 shows the evolution of the share of GDP for the two categories 
of investment, normalising it at 100 in the year 2005. It is well known, particularly in 
the SE countries, that the decline in public investment in the aftermath of the twin 
crises of the GFC and the European sovereign-debt crisis was particularly severe at the 
local level.
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The decline in local government investment was longer and steeper. It remains to 
be seen to what degree the RRF promotes an increase of capital stock of regions and 
territories. It may well be the case that the impacts of public investment on growth 
and potentially on private investment depends on the level of government that invests. 
Using Eurostat data for the twenty-seven EU countries, the aggregate multiplier of 
local investment appears to be larger and seems to have a more persistent impact on 
growth (Figure 1.6).4 

4  The multipliers have been estimated using local projections in a panel dataset of EU countries. Details 
are available from the authors.
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Fig. 1.5 Local and central government investment (2005=100).
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Fig. 1.6 Multiplier of GDP in response to public investment at different level of Government. 
Source: Brasili et al. (forthcoming).
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While it is difficult to quantify the distribution of the RRF by government level, the 
contribution of the measures to social and territorial cohesion, one of the six policy 
pillars that the EC suggested for RRF, is a reasonable proxy. According to the EC 
scoreboard,5 10% of the measures have social and territorial cohesion as the main 
pillar, and for 35%, it is the secondary pillar. 

The EC scoreboard also includes a detailed list of the measures that have already 
satisfied certain milestones or targets. Meeting these milestones and targets is a 
condition for further disbursements from the RRF. As per 1 September 2022, the 
scoreboard includes 282 measures, 88 of which are classified as investment measures, 
while the other 194 are reforms. Considering the whole set of measures, 12 include 
social and territorial cohesion as their only pillar, and 106 other measures include it as 
one among a range of pillars. 

1.3 Public Investment on Digital Services Is on the Rise

Government procurement notices provide an interesting snapshot of the composition 
of investment-related public sector spending across the EU. (Because of restricted 
coverage and data quality issues, they should only be regarded as indicative of public 
spending.6) One noticeable development, to some degree driven by the pandemic, 
is that the share of procurement for digital goods and services has increased. Over 
the past few years, awards related to construction investments comprised around 
two thirds of public authorities’ investment-related procurement awards (Figure 
1.7). About 15% were awarded for digitalisation projects (mostly IT services) and 
10% for transport equipment. Since the pandemic, however, the share of awards 
for digitalisation has increased substantially, driven by an expansion of IT services 
procurement (Figure 1.8). With its focus on digital investment, the RRF has also 
incentivised additional spending on digitalisation.7 By 2022Q2, out of around €21bn 
contract awards linked to the RRF, €15bn were for digital goods or services (Figure 
1.9).

5  Updated on the 25 plans endorsed by the EC as of 30/06/2022. 
6  Because procurement award notices are classified according to criteria different from Eurostat national 

accounts, expert judgement was used to identify awards related to public investment. Procurement 
notices only have to be published above certain thresholds and the practice of voluntary publishing 
depends on the member state. Award notices suffer from errors and omissions and reporting 
practices differ across time and member states. Not all procurement notices for goods, services, or 
works partly funded by the RRF may have been designated as such by the tenderer. The information 
on procurement awards should therefore only be treated as indicative of trends in public investment. 

7  See, for example, European Commission (2022d).



Fig. 1.7 Contract awards for public investment.
Source: EIB estimates based on TED Public Procurement Database. 2022 awards included up to the 

end of June. 

Fig. 1.8 Contract award for digital public investment.
Source: EIB estimates based on TED Public Procurement Database. 2022 awards included up to the 

end of June. 

Fig. 1.9 Cumulative value of contract awards for public investment linked to the RRF.
Source: EIB estimates based on TED Public Procurement Database. 
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1.4 Capital Transfers Are Set to Remain above Average 

Public investment does not only involve gross fixed capital formation in the public 
sector, but also capital transfers to the private sector. These capital transfers take the 
form of participation in and support of private-sector investment by the public sector. 
The recent increase in capital transfers reflects the intention of maintaining a larger role 
for public policy as a provider of investment incentives for the private sector (Figure 
1.10; the spikes during 2010 and 2012 were largely caused by public-sector support for 
financial institutions). They also receive support through the RRF (Table 1.2).

Fig. 1.10 EU capital transfers, % GDP.
Source: AMECO online, EIB calculation based on MS Stability and Convergence plans.

Table 1.2 General Government capital transfers, % GDP

2021 2022 2023 2024 2025
Germany Capital Transfers 1.9 1.8 1.8 1.8 1.8

of which RRF 0.1 0.1 0.1 0.1 0.1
Estonia Capital Transfers 5.7 7.5 7.6 7.4 6.8

of which RRF 0.0 0.1 0.4 0.3 0.1
Spain Capital Transfers 2.1 1.2 0.9 0.6 0.6

of which RRF 1.0 1.2 0.9 0.1 0.0
Italy Capital Transfers 3.1 2 1.7 1.1 1.1

of which RRF 0.1 0.3 0.5 0.1 0
Hungary Capital Transfers 3.7 2.8 4.1 3.6 3.3

of which RRF 0.55 0.64 0.8 1.03 0.45
Portugal Capital Transfers 1.3 1.7 1.2 1.1 1

of which RRF 0 0.4 0.4 0.4 0.3

Source: AMECO online, MS Stability and Convergence plans
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1.5 Security of Energy Supply and the Climate Transition

Security of energy supply is an important issue in designing energy systems and as such 
it has always been a concern for policymakers and researchers alike (EIB 2007). It covers 
a wide range of issues, from designing a resilient electricity system to securing reliable 
import partners. The latter is a particularly difficult aspect for European countries, as 
most of them rely largely on imported fossil fuels. Furthermore, proximity to Russia, 
one of the biggest exporters of fossil fuels, has resulted in significant dependencies on 
Russian fossil fuels across the EU. 

The oil crisis in 1973–1974 led to the development of a toolbox for risk management 
of energy supply security, consisting of mostly market-based tools, used by most 
Western consuming countries and international oil companies. These tools served 
the security of energy supply, especially petroleum, well in the period 1980–2000, and 
relied on relatively abundant oil supplies outside the OPEC. This market structure 
did not allow the national interests of oil producers to dictate trade on international 
markets.

With the concentration of oil and gas production in countries in the Middle East, 
the Caspian Sea region and Russia, where investment in extraction is politically rather 
than economically motivated, market conditions have changed significantly. The 
change is reinforced by the rise of high-growth economies like China, India and Brazil, 
whose demand for energy is increasing seemingly exponentially. Risks for energy 
supply security in the EU have thus increased. 

These changes oblige net importers of fossil fuel to redesign their systems and 
policies so as to minimise supply disruptions. Frontloading policies and targets aimed 
at climate change mitigation can become a very important contributor to reducing 
energy dependence and enhancing energy supply security. The aim of climate-change 
mitigation policies is to de-carbonise the economy, effectively minimising the use of 
fossil fuels. As we explain here the EU plan to reduce dependence on Russian energy 
imports, REPowerEU, effectively frontloads those efforts required in order to achieve a 
net zero-carbon economy.

1.6 Energy Dependence Indicators

The state of energy import dependence can be mapped with the help of several 
indicators (EC 2014). While the fossil-fuel import dependence of the EU is well 
known, there are wide differences between member states (MS). Updating the 
calculations in EC (2014), Figure 1.11 plots the average 2016–2020 net imports of fossil 
fuels, as a share of gross inland consumption by fuel, for EU MS. For nineteen MS, net 
imports of natural gas constitute more than 90% of gas consumption (Figure 1.11a). 
Thirteen of these import more than 80% of their natural gas from countries outside the 
European Economic Area (EEA). The number of countries with net import natural gas 
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dependence above 90% has increased, up from seventeen, based on the average values 
for 2008–2012 (EC 2014). 

The high and increasing import dependence on natural gas is even more worrying 
than that for petroleum and coal due to the structure of the gas market. More than 80% 
of natural gas imports in the EU are via pipelines, which grants a near monopolistic 
position for the exporter, at least in the short run. Quickly substituting a substantial 
portion of pipeline imports with liquefied natural gas (LNG) is virtually impossible 
due to capacity constraints, long-term contracts of LNG producers and low price 
elasticity of demand for many high-growth, mostly Asian economies.

a.  Natural gas net imports, 
% of gross inland 
consumption of natural gas

b.  Total petroleum products 
net imports, % of gross 
inland consumption of total 
petroleum products

c.  Solid fuels net imports, % of 
gross inland consumption 
of solid fuels

Fig. 1.11 Fossil fuel import dependence in the EU, average 2016–2020. 
Source: Eurostat and EIB staff calculations.

Producers of petroleum and solid fuels are more diverse and more geographically 
dispersed, and these fuels are more easily transported across large distances than gas. 
These features provide higher flexibility to switch among fuel suppliers. This flexibility 
notwithstanding, high import dependence and concentration of oil and coal suppliers 
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is a fact for many EU countries. The net import dependence for petroleum products 
is above 90% in 24 MS. Eight of them import more than 80% of their total petroleum 
products from countries outside the EEA. The Herfindahl-Hirschman Index (HHI), a 
measure of market concentration, shows that imports of petroleum products are more 
diversified than those of gas and solid fuels.8 Moreover, twelve MS have diversified 
their sources of oil imports over the past ten years. That said, eight MS have an HHI 
value above 0.5. Regarding solid fuels, fifteen EU countries depend on imports for 
more than 90% of their solid fuel consumption and only one of them imports less than 
80% from countries outside of the EEA. The HHI values show little diversification 
in many EU countries—twelve are above 0.5. Furthermore, thirteen countries have 
increased their HHI over the past ten years.

Fossil-fuel import dependence and the concentration of importers’ market shares 
are more worrying the higher the share of a given fuel in the energy mix of a country. 
Nearly half of EU MS have very high concentration indices of gas imports (Figure 
1.12a), but those with the highest HHI values use less natural gas relative to other 
fuels. Over the past ten years, many of those countries that are most dependent have 
worked to diversify the sources of their gas imports. For petroleum products, there 
is much lower concentration of import sources (Figure 1.12b). Regarding solid fuels, 
their share of the energy mix has been declining over the few past years and is below 
20% for the majority of EU countries. 

Imports of solid fossil fuels are also very concentrated among a few importers 
across EU countries (Figure 1.12c), with twelve countries having an HHI above 0.5. 
While the use of solid fossil fuels is declining in the EU and is projected to decline 
even faster in the next decade, there are still countries that use a lot of coal and lignite 
in their energy mixes. From a pure security of supply perspective, solid fossil fuels 
are less problematic than coal and gas, as the number of exporting countries is much 
larger and transportation and storage are fairly easy.

8  Herfindahl-Hirschman index (HHI) of market concentration is calculated by squaring the market 
share of each exporting country in a country’s imports and then summing the resulting numbers. It 
takes values between 0 and 1. It is difficult to determine a threshold value above which concentration 
is high. US competition authorities, for instance, consider markets with HHI above 0.25 as highly 
concentrated.

An important tool for smoothing short-term fluctuations in imports is the 
maintenance of fuel stocks. The importance of this approach grows with the level of 
a given country’s import dependence. Oil storage in the EU is governed by an EU law 
that mandates the obligation to maintain a minimum reserve of ninety days of average 
daily net imports of oil and petroleum products, or sixty-one days of daily average 
consumption, whichever of these two is greater (Council Directive 2009/119/EC). Such 
storage provides a buffer in the case of short-term supply disruptions (Figure 1.13b). 
Natural gas storage is much more heterogeneous. Not all countries have the capacity 
to store natural gas and, for some countries, existing capacity may be low relative to 
consumption (Figure 1.13a). Even fewer countries have the necessary infrastructure 
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a.  Natural gas b. Total petroleum products

c. Solid fuels

Fig. 1.12 Share of fossil fuels in gross inland consumption (GIC) and concentration index (HHI) for 
the imports by type of fuel.

Source: Eurostat and EIB staff calculations.
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and geographic position to import LNG. This asymmetry in storage capacity and in 
the capacity to import LNG poses additional challenges to the security of gas supply 
within the EU, especially in the short term. In the medium term, the security of energy 
supply in the various EU countries would benefit from better connections between 
countries, new storage capacity, and clear fuel sharing agreements. 

The high import dependence of EU countries makes them more vulnerable to the 
volatility in energy markets caused by the war in Ukraine. Threats of disruptions and 
fuel shortages are looming large. An embargo on Russian fossil fuels poses substantial 
difficulties for many European countries, because Russia is also a large supplier of 
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a.  Natural gas storage and import 
dependence.

b.  Petroleum products emergency stocks and 
import dependence.

Fig. 1.13 Oil and gas storage in the EU.
Source: Eurostat and EIB staff calculations.
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oil and coal for the EU. In 2020, Russian imports to the EU account for about 26% of 
crude oil imports and 49% of hard coal imports. The EU has already imposed partial 
bans on coal and oil imports from Russia, which have increased oil and coal prices. 
These increases have reinforced an upward trend in energy prices that appeared as 
early as during the second half of 2021. This was due to a confluence of several forces. 
First, the EU economy rebounded strongly following the easing of restrictions related 
to COVID-19. In addition, European weather conditions were not very favourable for 
renewable electricity generation, especially for wind generation. Finally, Russia was 
reluctant to supply additional quantities of gas on spot markets and deliberately drew 
down gas stocks from European gas storage facilities owned by Gazprom (IEA, 2021; 
EC, 2022c). Energy price increases have fuelled inflation around the world, reducing 
real incomes. The macroeconomic consequences are felt in the EU and elsewhere, as 
demand weakens and corporations face increasing cost pressures.

High energy prices and potential shortages of natural gas are having signficant 
negative effects on the European economy by reducing real disposable income, and 
consequently aggregate demand, and by increasing uncertainty. Weak aggregate 
demand and uncertainty, in turn, negatively affect investment. As a result, the likelihood 
of a recession in many EU countries starting in 2022 has increased substantially. 

1.7 Improving Security of Energy Supply in the EU: REPowerEU

While diversifying oil and coal imports appears feasible, despite higher prices, 
diversification of gas imports remains a major challenge. According to Eurostat, in 
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2020, gas imports from Russia to the EU amounted to around 183 billion cubic metres 
(bcm), which constituted some 35% of EU total gas imports. Some 169 bcm (92%) 
came via pipelines and the rest was LNG. The European Commission estimates that it 
is possible to substitute around two thirds of Russian imports by the end of 2022 and, 
after implementing the REPowerEU package, to fully substitute Russian gas imports 
by the end of 2030 (EC, 2022b). With European gas infrastructure oriented towards gas 
imports via pipelines from Russia and relatively small LNG capacity, it becomes very 
difficult to diversify gas suppliers. Thus, diversification will ensure the substitution of 
about a third of Russian gas imports by the end of 2022. The remaining one third should 
be substituted with improved energy efficiency and reduced demand for energy. 

After 2022, the last third of Russian imports could be gradually replaced by a 
number of different energy sources and savings. About 60 bcm can be replaced by 
diversification of imports, notably LNG (Figure 1.14). The use of green hydrogen and 
biogas could replace another 73 bcm. The remaining Russian gas imports could be 
substituted by stepping up energy efficiency and deployment of renewable energy 
sources, as well as further electrification of industrial processes.

Fig. 1.14 Replacing natural gas imports from Russia by 2030, billion cubic metres.
Source: European Commission. The target for Renewable energy sources (RES) is expected to 

increase from 40% to 45% by 2030 (new RES target in the figure).

The REPowerEU plan is ambitious and comes on top of the EC Fit for 55 policy 
package, which aims to reduce greenhouse gas (GHG) emissions in the EU by 55% 
relative to 1990 by 2030. The measures of REPowerEU can be classified broadly in 
three main categories: energy savings, diversifications of fossil fuels suppliers and 
acceleration of the transition to renewable energy sources. Some of these measures 
involve the implementation of large and complex investment projects. Others are easier 
to implement. In the short term, by the end of 2022, the focus will be on the latter. 
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One such measure is the diversification of gas imports away from Russia. This 
could be achieved mostly through increased LNG imports, as well as pipeline imports 
from Azerbaijan and Algeria. This diversification also comes with a requirement to 
fill gas storage capacity to at least 80% by the beginning of the winter 2022–2023. 
Common purchases of gas via the EU energy platform will help achieve better deals. 
Energy saving measures, such as nudging citizens and businesses to reduce energy 
consumption, where possible, are another short-term measure with a potentially 
significant effect. Ramping up the production of biogas is a further route to achieving 
this measure.

In the medium to long term, measures will focus on investment in renewable 
generation capacity and transmission infrastructure, both for electricity and natural 
gas, with the requirement that gas infrastructure shall be used later for transport 
of hydrogen and other renewable gases. A concrete step towards the promotion of 
renewable projects is the proposed increase of the target for renewable electricity 
generation from 40% to 45% by 2030. Increasing the target for energy efficiency from 
9% to 13%, another proposal in REPowerEU, will help to reduce energy demand in the 
medium term. Measures to decarbonise industry using more hydrogen and biogases 
are also envisaged. 

The European Commission estimates that these measures will cost about €300bn 
by 2030, of which some €210bn should be spent by 2027. Compared to investment 
needs for the implementation of the Fit for 55 policy package, this amount is not so 
large, but it is nevertheless in addition to this ambitious policy initiative. Financing 
will come from various sources, like additional grants and unused loans from the 
Recovery and Resilience Facility, from transfers of up to 12.5% from Cohesion Funds 
and the European Agricultural Fund for Rural Development, and from selling GHG 
emission permits from the market stability reserve. 

There are significant bottlenecks in the implementation of REPowerEU and 
these are addressed via a number of measures. Planned rapid deployment of solar 
capacity should be supported by initiatives like the mandatory installation of rooftop 
photovoltaics for all new commercial and public buildings by 2025 and for new 
residential buildings from 2029. Furthermore, an initiative to identify and promote 
“go-to areas” for renewable energy infrastructure, with fast-tracked permitting, short 
planning times, and without foregoing environmental due diligence, should help 
speed up the deployment of renewable generation capacity.

The significant scale-up of new renewable generation capacity requires the 
availability of skilled workers to install and maintain it. Similarly, more skilled workers 
are needed to install and maintain other technologies available to consumers and 
industries, like heat pumps or hydrogen installations. The EC plans to address this 
problem with retraining and reskilling programmes such as Pact for Skills, ERASMUS+ 
and the Joint Undertaking on Clean Hydrogen. 
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1.8 Conclusion

The need for investment remains huge: In addition to the resources needed for 
REPowerEU, the EC assessed that the (existing) investment needs amount to €650 
billion per year up to 2030 for the twin transition, of which €520 billion accounts for 
the green transition alone. This amounts to 20% of EU GFCF in 2021, or 4.5% of GDP in 
2021. But the question of whether public investment will increase sufficiently to meet 
these investment needs has become less certain since the war in Ukraine began. In 
addition, public investment might focus more on increasing the economy’s resilience 
to shocks. Certain investments in resilience, such as in military resilience, have little or 
no impact on average growth. 

Member states predict that their public investment expenditures will rise over 
the coming years. The EU will provide substantial support in particular for Eastern 
and Southern European countries. The challenge is now to effectively deploy those 
funds. The fact that only 3% of the targets and milestones of the RRF have been met 
so far, when all investments need to be implemented by the end of 2026, illustrates the 
difficulties that member states face in implementing the projects. Financial conditions 
have become constrained, particularly for Southern European countries, and may 
reduce their ability to fund investment spending domestically. 

Since the start of the Ukraine war, investments in energy security have become a 
new priority. Clearly, REPowerEU is well co-ordinated with policy actions related to 
the EU 2050 target of a net-zero carbon economy and the intermediate target of a 55% 
reduction of GHG by 2030. It stresses the role of EU leadership and co-ordination, 
but also emphasises the important role of national governments. Political economy 
constraints, however, may undermine the ambitious plan. Until now, the responses 
of national governments to skyrocketing energy prices, partly caused by the war in 
Ukraine, have been mixed, and have not always aligned with the green transition, or 
in some cases have even outright postponed it. The increasing share of coal electricity 
generation, as a reaction to high natural gas prices is one such development. The 
implementation of policies, providing general subsidies for fossil fuel consumption 
in many countries, is another. While these are inefficient because part of the subsidy 
ends up with the sellers, they are also detrimental to the goal of reducing the use of 
fossil fuels.9 

At the macroeconomic level, the focus of public policy needs to remain on stimulating 
investment in the private sector. This support does not necessarily have to involve 
subsidies. Turning the proposals of the Fit for 55 policy package into legislation will 
go a long way in incentivising private investment. An important element of generating 
investment will be the continued implementation of reforms that lower the barriers for 
private-sector investment. Some of the necessary policy reforms also feature in member 

9  Pisani-Ferry and Blanchard (2022) argue that targeted transfers to lower-income citizens are a 
superior policy option.



1. Challenges for Public Investment in the EU  21

states’ plans for implementing the Recovery and Resilience Fund. Aside from regulatory 
reforms, streamlining administrative processes is one pathway that member states have 
already embarked on in order to accelerate the green and digital transitions. 
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Introduction

Infrastructure policies are an essential lever in efforts to reduce greenhouse gas 
emissions and adapt territories to the consequences of global warming. These policies 
cover many fields that structure our lifestyles, such as mobility, electricity production 
and transport, telecommunications, and water networks. They significantly influence 
the patterns of energy production and consumption in the territories, as well as 
their degree of resilience to natural hazards. Thus, given the need for environmental 
transition in France, significant investment will have to be made in the coming years 
to transform, renovate, and maintain infrastructures throughout the country. In view 
of the amounts involved, these investments imply major socio-economic changes on 
a national scale, which it seems essential to anticipate in order to inform political 
decisions regarding infrastructure.

2.1 Public Investment before the Pandemic:  
On a Downwards Trend since 2010

What is referred to as public capital covers a wide variety of assets, such as land, 
residential buildings, ports, dams, and roads, but also intellectual property rights. It 
is necessary to break down the “wealth of the state” into these different components 
to understand its dynamics, considering that price (most notably land price) and 
volume effects may play a significant role in explaining the evolution of the different 
components and of aggregate figures.
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We use public data from the INSEE national accounts; our analysis covers the 
period 1978–2021 for the decomposition of net wealth and investment. INSEE reports 
the consolidated level (general government) and its components, distinguishing 
between the central government, local governments, social security administrations, 
and other government agencies.

Public investment in France has seen contrasting trends in recent decades. While it 
was rather dynamic until the late 2000s, at the turn of 2010, the fiscal stance changed, 
and a substantial part of the fiscal adjustment during the sovereign debt crisis was 
achieved by reducing capital expenditure. Indeed, the reduction of public investment 
has contributed to almost a third of fiscal consolidation even though investment only 
represented 6% of public expenditure. The share of public investment in GDP, which 
had largely been above 4% since the 1960s, fell below that level in 2011 and, during the 
period 2015–2018, reached its lowest level since 1952. 

In 2021, the consolidated public sector had a positive net wealth despite the negative 
impact of the COVID-19 crisis (Table 2.1). Total assets held represented 169 % of GDP, 
of which 102 % was for non-financial assets. Financial liabilities totalled 154% of GDP. 
The net worth in 2021 was, therefore, 15 % of GDP, around 5,500 euros per capita.

Table 2.1 Decomposition of General Government Net Wealth

As a % of GDP In euros per head
1978 2007 2021 2021

Non-financial assets 60.8 90.4 101.9 37 570
Financial assets 27.6 52.6 67.2 24 780
Financial liabilities 33.7 84.9 154.1 56 820
Net worth 54.7 58.1 15.0 5 530

Source of data: INSEE and authors’ calculations.

While positive, the consolidated net wealth is close to its lowest level since 1978. 
Indeed, after reaching a record level in 2007 (58% of GDP), it has lost more than forty 
points of GDP in the space of fourteen years. The reasons for this sharp drop are to be 
found on the net financial liabilities (debt) side, which increased substantially while 
non-financial assets increased slightly (Figure 2.2).

This net worth is unevenly distributed among different levels of government. Indeed, 
it is very positive for local administrations (70% of GDP in 2021), very negative for the 
state (-73 % of GDP in 2021), and slightly positive for social security administrations 
and other government agencies (8% and 10% respectively). Broadly speaking, the 
central government―which runs recurrent deficits ―has accumulated public debt; 
low-debt local governments hold non-financial assets, be they land, buildings, or 
civil engineering works. With the economic and financial crisis from 2008 on, the net 
worth of the central government deteriorated considerably as public deficits and debt 
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increased. On the other hand, the net worth of local governments remained high and 
relatively stable over the same period due to a stable value of non-financial assets and 
their debt.

Fig. 2.2 Evolution of General Government Net Wealth as a Percentage of GDP.
Source of data: Insee. Figure created by the authors.

The analysis of gross investment needs to be complemented by the net flow of fixed 
assets (net investment) to assess the dynamics of the capital stock (abstracting from 
the effects of revaluation of the existing stock). Thus, if gross investment is greater 
(lower) than the depreciation of capital (consumption of fixed capital, CFC, in national 
accounts nomenclature), then net investment increases (decreases), and the stock of 
capital increases (decreases). Unlike fixed assets, non-produced NFAs (land) and 
inventories may experience changes in value but are not subject to the consumption of 
fixed capital. CFC only applies to fixed assets.

Over the period from the late 1970s to the first half of the 1990s, general government 
net investment was strong, averaging more than 1% of GDP per year (Figure 2.3). It 
even experienced a strong boom over the period 1987–1992, averaging above 1.4% of 
GDP per year. From 1993 to 1998, general government net investment declined sharply, 
reaching 0.5% of GDP in 1998, which amounted to a decrease of 1% of GDP in the 
space of six years. As in other European countries, this is mostly due to the effort to 
meet the Maastricht criteria in the run-up to the adoption of the euro: the cyclically 
adjusted deficit for France decreased from 4.6% of GDP in 1993 to 1.8% in 1998. Past 
this phase, net investment recovered, then fluctuated between 0.7% and 0.9% of GDP 
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over the 2000–2010 period, without ever returning to the level observed during the 
1980s and the first half of the 1990s. But it is mainly since 2011, following the Global 
Financial Crisis, that net investment has experienced a break. Then, it has been at its 
lowest level since the late 1970s, when wealth accounts were introduced.

Thus, during the period 2014–2018, France spent about 0.7 percentage points (pp) 
of GDP (about 17 billion euros per year in constant 2021 euros) less on net investment 
than it did during the period 2000–2010, and 1.4 pp (approximately 35 billion euros 
per year in constant 2021 euros) less than during the period 1990–1992.

The picture that emerges from the analysis of stocks and flows is rather consistent 
and gives two main messages: the first is that public investment and the stock of capital 
have been largely affected by the macroeconomic cycle. In the two significant phases of 
fiscal consolidation―the run-up to adopting the euro in the 1990s and the aftermath 
of the sovereign debt crisis―investment was strongly reduced. Especially in the latter 
case, net investment turned negative to zero for all levels of government, thus reducing 
the stock of capital that, before the pandemic, had dropped to an all-time low. The 
second message that emerges, in particular from the analysis of stocks, is that despite 
these trends in investment, the capital stock in France is still significant (and larger 
than in other countries). One might ask then if the effort of consolidation, and the 
disproportionate burden that it has laid on public investment, at least led to more 
sustainable public finances.

If we compare the evolution over the last twenty years of non-financial assets’ 
net flows in relation to the primary net financial flow (financial assets―financial 
liabilities―interest expenses), which we consider here as a proxy of the net worth, 
two sub-periods clearly emerge. The first, which runs from 1996 to 2008, can be seen as 
a period in which the additional public net financial debt (excluding interest expense) 
was more than offset by the net accumulation of non-financial assets, leading to a 
positive net value in this period, which means that the general government stock of 
wealth increased in value over this period, even abstracting from price effects. The 
second period, which runs from 2009 to 2021, displays a new pattern in which the 
net debt increase is no longer offset by an increase in public non-financial capital, 
generating a sharp deterioration in government net worth. The economic and financial 
crisis has led to a sharp increase in public debt. The fiscal consolidation began to be 
implemented in 2011: while, on the one hand, it has partly reduced new financial 
commitments, on the other hand, it has been more than offset by a reduction in the 
net accumulation of non-financial assets. This is yet further proof that the burden of 
fiscal consolidation was disproportionately laid on the shoulders of public investment. 
The sharp reduction in net worth, therefore, casts doubt on the effectiveness of fiscal 
consolidation in strengthening the public finances outlook for France.
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2.2 Public Investment during the Pandemic 

A recovery in public investment began in the two years before the COVID-19 crisis, 
with an increase of nearly 14% between the end of 2017 and the end of 2019. This shift 
was linked to the electoral cycle of municipal elections and the government’s desire to 
preserve investment within the framework of the targeted budget contract with local 
communities. While a partial reversal in public investment was to be expected after the 
municipal elections, the drop observed in the first half of 2020 is out of proportion with 
that observed in previous electoral cycles (Figure 2.1).

Indeed, the COVID-19 crisis and the lockdown led to a drop of 11% in public 
investment during the first half of 2020 compared to the last half of 2019 (with a fall of 
16% during the second quarter of 2020). By comparison, the three strongest half-yearly 
decreases observed for the previous seventy years were between 5% and 6%. The fall 
in public investment during the first half of 2020 was, therefore, twice as strong as the 
most severe reversals since 1950.

However, from the third quarter of 2020, public investment returned close to the pre-
COVID-19 level and was, at the end of the year 2020, just 2 % under its level at the end 
of 2019, despite the second lockdown in November and December 2020. In addition, 
the government voted in September 2020 on a hundred-billion-euro recovery plan (Le 
Plan de Relance, see Plane and Saraceno 2021), partially financed (40 billion euros) 
with Next Generation EU funding. The Plan de Relance includes a section on public 
infrastructure, with particular emphasis on the thermal renovation of public buildings, 
with increased planned investment from the start of the year 2021. Moreover, a new 
investment plan, “Build the France of 2030”, was announced in October 2021. This 
latter plan is intended to meet the long-term challenges, in particular the ecological 
transition, through massive investment to help the future technological champions 
of tomorrow to emerge and to support the transitions of our sectors of excellence: 
energy, automotive, aeronautics, and even space. Investment is therefore considered by 
President Macron to be as central to reviving and strengthening the economy, as well 
as to meeting the major challenges of tomorrow, first and foremost that of ecological 
transition.

2.2.1 The Paradox of an Investment-less Investment Plan

Beyond the stated ambitions of the government, the macroeconomic analysis is rather 
disappointing. Indeed, while public investment could be expected to be a driving 
force behind the catch-up in activity that began in the summer of 2020, the data from 
national accounts show the opposite. True, public investment was 2% below its pre-
crisis level at the end of 2020; but then it contracted throughout 2021 (-3% year-on-
year at the end of 2021), reaching 5% less than at the end of 2019 (which represents 
more than one billion euros less investment per quarter compared to the pre-crisis 
situation). At the same time, GDP recovered by 4.9% (year-on-year at the end of 2021) 
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and private investment by 4.2%, the latter being well above its pre-crisis level from the 
second quarter of 2021 (Figure 2.4). While the start of 2022 shows a slight rebound in 
public investment, it remains 4 % below its pre-crisis level in mid-2022.

This contrasts particularly with the pattern observed during the subprime crisis; 
at the time, the weak rebound had been driven in part by public investment, with 
private investment falling sharply during this period of crisis. Indeed, one year after 
the onset of the economic crisis (during the first quarter of 2008), public investment 
was at a higher level than its pre-crisis level and, after two years, was 4% above its level 
at the start of 2008 (before the drop documented above, during the fiscal consolidation 
period). Conversely, two years after the start of the subprime crisis, private investment 
was 12% below its pre-crisis level, and GDP was still at -3%.

The contrast between the evolution of investment during the quarters following the 
start of the COVID-19 crisis and the subprime crisis is striking. If the measures taken 
by public authorities in support of incomes and of firms’ liquidity during the COVID-
19 crisis have made it possible to preserve private investment, the evolution of public 
investment is more surprising; its weak dynamism is surprising given the recovery 
and investment plans announced.

2.3 Challenges and Perspectives of Low-carbon Investment:  
The Case of Infrastructures 

In the following sections, we analyse the macroeconomic consequences of additional 
investment in infrastructure necessary to achieve the objectives of the French National 
Low-Carbon Strategy (SNBC)1 and the Multi-Year Energy Program.2 The former is 
France’s roadmap for fighting climate change. It defines a trajectory for reducing 
greenhouse gas emissions up to 2050 and sets short- and medium-term objectives 
through carbon budgets. The latter expresses the public authorities’ orientations and 
priorities for action in managing all forms of energy in the country. 

We carry out a prospective analysis3 based on the development of possible 
scenarios constrained by physical flows and by France’s carbon budget as defined in 
the National Low-Carbon Strategy. We consider two credible yet contrasting scenarios 
designed to achieve carbon neutrality by 2050 and to ensure compliance with the short 
and medium-term carbon budgets. The first, the “Pro-Techno” scenario, is based on 
a world without major changes in current consumption and production patterns, 
relying mainly on technological developments and the deployment of innovations to 

1  “La Stratégie Nationale Bas-Carbone (SNBC)”, https://www.ecologie.gouv.fr/strategie-nationale- 
bas-carbone-snbc.

2  “La Programmation Pluriannuelle de l’Energie (PPE)”, https://www.ecologie.gouv.fr/
programmations-pluriannuelles-lenergie-ppe. 

3  This analysis is not intended to predict the future, nor to document a decision in a comprehensive 
manner. It is intended to shed light on a range of possibilities and to provide input for decisionmakers 
on the path of transformation.

https://www.ecologie.gouv.fr/strategie-nationale-bas-carbone-snbc
https://www.ecologie.gouv.fr/strategie-nationale-bas-carbone-snbc
https://www.ecologie.gouv.fr/programmations-pluriannuelles-lenergie-ppe
https://www.ecologie.gouv.fr/programmations-pluriannuelles-lenergie-ppe
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achieve climate objectives. The second scenario, the “Sobriety” scenario, is based on 
a decrease in energy consumption and involves a profound change in lifestyles and 
consumption patterns, whether in terms of housing, mobility, or industrial production. 
It involves a limitation or even a significant reduction in the consumption of certain 
types of goods and services (e.g., individual vehicles, air transport, increased use of 
digital technologies, etc.).4 These two scenarios have been designed in the same way 
as the contrasted energy transition scenarios developed by the French public Agency 
for the Environment and Energy Management (ADEME 2021) and RTE, the electricity 
transmission system operator (RTE 2021). The Pro-Techno and the Sobriety scenarios 
highlight how different factors (technological or social) can concur in different 
proportions to the objective of carbon neutrality. These stylised scenarios could be 
hybridised to define a wider range of scenarios, but they nevertheless allow us to 
analyse the underlying macroeconomic mechanisms triggered by massive investment 
in low-carbon infrastructure. 

This assessment only considers the additional investment compared to a scenario 
without low-carbon ambitions. Thus, the annual investment amounts reported below, 
and used as input for a macroeconomic and multi-sectoral model, are investment 
surpluses compared to those made in the so-called “reference” scenario. This latter 
scenario provides the trend path of investment in the absence of the implementation 
of policies compatible with respect to the SNBC objectives. The results of the 
macroeconomic simulations are therefore also compared to the reference scenario, 
and all results are given in absolute or relative variations with respect to the reference 
scenario.

Figure 2.5 shows the additional infrastructure investment amounts for the Pro-
Techno and Sobriety scenarios by public works activity for the different components.5 

4  For a detailed description of the narratives of these scenarios, see Carbone 4, OFCE, NEO (2021), 
The Role of Infrastructure in France’s Low-carbon Transition and Adaptation to Climate Change [Le rôle des 
infrastructures dans la transition bas-carbone et l’adaptation au changement climatique de la France], www.
carbone4.com/publication-infrastructures-france.

5  These amounts are based on the calculations of the authors whose methodology and data are detailed 
in Carbone 4, OFCE, NEO (2021).

Both scenarios imply an increase in investment in public works, including a 
significant share of site development work (earthworks, demolition, drilling …). 
However, some important differences appear:

• The amounts of additional investment in the Pro-Techno scenario are larger 
than in the Sobriety scenario: over the period 2021–2050, 27 billion euros (1.1 
points of GDP) per year in the Pro-Techno scenario versus 14 billion euros 
(0.6 points of GDP) in the Sobriety scenario.

• The investment trajectory is also different. It increases over time in the Pro-
Techno scenario, while it peaks in 2030 before decreasing in the Sobriety 
scenario. It increases from 23 (respectively 20) to 32 (respectively 9) billion 

https://en.wikipedia.org/wiki/Transmission_system_operator
http://www.carbone4.com/publication-infrastructures-france
http://www.carbone4.com/publication-infrastructures-france


2. Public Investment and Low-carbon Transition in France: Not Enough of a Good Thing? 33

Fig. 2.5. Additional investment by scenario and by sector of activity (average annual amounts for 
each period).

Source: author’s calculation (based on Carbone 4, OFCE, NEO 2021).

euros between 2021 and 2050 in the Pro-Techno (respectively Sobriety) 
scenario. Thus, the investment trajectories are similar in the two scenarios up 
to 2030 but diverge significantly over the following decades.

• In the Sobriety scenario, the distribution of total investment among the 
different segments of public works activity shows significant changes in 
infrastructure investment choices compared to the Pro-Techno scenario, 
especially after 2030. In particular, investment decreases sharply in the road 
and rail sectors due to a lower need for mobility. Similarly, investment in 
site development decreases significantly after 2030 in the Sobriety scenario, 
which is explained in particular by a lower need for brownfield recycling and 
soil de-artificialisation.
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2.4 Modelling Framework: The ThreeME Model

In order to quantify the socioeconomic impacts of these two infrastructure investment 
scenarios, we use ThreeME, a multi-sector macroeconomic model designed to assess 
the economic impact of energy and environmental policies (Malliet et al. 2020; Landa 
et al. 2018; Bulavskaya et Reynès 2018). Developed by ADEME (the French Public 
Agency for the Environment and Energy Management), OFCE (the French Economic 
Observatory), and NEO (the Netherlands Economic Observatory) in 2008, the 
ThreeME model has played a leading role in France’s inter-administrative and inter-
ministerial debates on issues related to the macroeconomic evaluation of energy and 
climate policies, whether through its mobilisation during the National Debate on 
Energy Transition (DNTE), the evaluation of energy transition scenarios by ADEME, 
or the provision of this tool to the Ministry of Ecological Transition.

ThreeME is a country-level,6 hybrid, dynamic, open-source CGE model. Its sectoral 
disaggregation allows for analysis of the shifting of activities from one sector to another, 
particularly in terms of employment, investment, energy consumption, or balance of 
trade. An important feature of the ThreeME model is that prices are determined in a 
framework of imperfect competition by profit maximisation so that they do not adjust 
instantaneously to clear markets (prices and quantities adjust slowly). Furthermore, 
producers adjust their supply according to demand, and production costs include 
the costs of intermediate consumption, labor, and capital. These features have the 
advantage of allowing for situations of market disequilibrium, particularly the presence 
of involuntary unemployment. Note also that wages are determined by an inverse 
relationship between the rate of wage growth and the unemployment rate. Wages are 
also indexed to inflation. This framework is particularly well-suited to policy analysis. 
In addition to providing information about the long term, it allows for the analysis of 
transition phases over the short and medium terms, which is especially relevant when 
assessing the implementation of low-carbon policies.

6  For a detailed description of the ThreeME model, see https://www.threeme.org. We use here the 
French version of the ThreeME model, but other versions of the model have been developed and 
are used by other regions and countries such as Mexico, Indonesia, the Netherlands, Tunisia, and 
Occitania.

2.5 Macroeconomic Consequences of Additional Investment in 
Low-carbon Infrastructure

In both the Pro-techno and Sobriety scenarios, the increase in public investment has both 
a direct and indirect positive effect on economic activity. It results in increased activity 
in the public works sectors, with an indirect effect of increased activity in other sectors 
from which the public works sectors source. This growth in activity, in turn, leads 
to increased employment, increased household income, and increased consumption. 

https://www.threeme.org
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Fig. 2.6. The ThreeME model. 
Sources: OFCE, NEO.

This set of impacts is often referred to as the “multiplier effect” because the effect on 
GDP is greater than the initial investment. However, this increase in activity is offset 
by a deterioration in the trade balance, which is the result of two effects. The first 
is a wealth effect: the increase in demand is partly met by the increase in imported 
products. The second is a substitution effect: the increase in activity generates a rise 
in inflation and, thus, a deterioration in competitiveness vis-à-vis foreign producers, 
which leads to an additional increase in imports and a decrease in exports.

Considering all of the effects (multiplier and inflationary), the Pro-Techno scenario 
leads to an increase in GDP of 1.2% on average with respect to the baseline over the 
period 2021–2030 and of 1% over the period 2030–2050, compared to the reference 
scenario. In the Sobriety scenario, the increase in GDP is comparable over the period 
2021–2030 (1% compared to the baseline scenario) but considerably lower over the 
period 2030–2050 (0.4%). The effects on GDP follow the trends of the trajectories of 
the additional investment amounts, with these amounts in the Sobriety scenario being 
relatively close to those of the Pro-Techno scenario over the first decade and less so 
over the second period.

In both scenarios, infrastructure investment significantly increases the number 
of jobs in the French economy. Compared to the reference scenario, the Pro-Techno 
scenario would create 325,000 additional jobs between 2021 and 2025 and 410,000 
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Fig. 2.7 Contribution of consumption, investment, and trade balance to additional GDP in both 
scenarios (model results).

Sources: ThreeME model simulations results.

between 2026 and 2030. The Sobriety scenario would generate a similar increase in 
employment over these periods, although slightly less (270,000 additional jobs over the 
period 2021–2025 and 340,000 over the period 2026–2030). These figures correspond 
to net job creation (the difference between the number of jobs created and the number 
of jobs destroyed). This significant result reflects the magnitude of the investment 
made in the first decade in both scenarios, which generates many new jobs. From 2030 
onwards, however, there is a significant divergence in the number of jobs created. In 
the Pro-Techno scenario, investment amounts remain close to those of the first decade, 
resulting in a similar increase in employment (of around 300,000 jobs) between 2030 
and 2050.

Conversely, the Sobriety scenario is characterised by a marked decrease in 
investment from 2030 onwards, which leads to a more limited increase in employment 
in the following two decades compared to the baseline scenario (200,000 additional 
jobs between 2031 and 2035, and then about 60,000 additional jobs over the period 
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2036–2050). Overall, therefore, employment follows the initial investment trajectory in 
public works. The impact is positive in all sectors apart from product manufacturing 
and agriculture, where the number of jobs falls very slightly in the period 2036–2045.

Fig. 2.8 Additional jobs by scenario and sector (model results).
Sources: ThreeME model simulations results.

The estimated economic impacts of the Pro-Techno and Sobriety scenarios are relatively 
similar, but a divergence appears, especially after 2030. This divergence is the direct 
result of the higher investment amounts in the Pro-Techno scenario, which generate 
higher economic activity. However, one should bear in mind that these results do not 
include all economic effects underlying each scenario. The choice between the Pro-
Techno and Sobriety scenarios cannot be made solely based on the difference in direct 
GDP impact. It is, above all, a societal and, therefore, political choice. Moreover, the 
choice between these scenarios should be guided by other evaluation criteria, starting 
with their effects on health and social inequalities.

Moreover, while both scenarios lead to positive economic effects, particularly in 
terms of employment, they imply major changes in the various sectors of the economy, 
particularly in the public works sector. This implies that the increase in employment, 
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in either scenario, is conditioned by companies’ ability to adapt their offers and supply 
to the new investment needs.

Finally, it should be noted that the question of financing investment in each scenario 
is a major one. In particular, it requires a European-level perspective and an in-depth 
reflection on the possible ways of financing it. The state will have to take its share 
of the additional effort. However, it will also strongly encourage the other players 
(such as local authorities and public or private operators) to invest in infrastructure. 
The development of innovative financing methods could also benefit infrastructure 
policies. In the field of water management, for example, aid schemes or charges linked 
to services rendered could be envisaged so that users or local authorities could jointly 
finance actions to protect aquatic environments or prevent natural hazards: e.g., 
development of flood expansion zones, alternative drilling to protect an overexploited 
water table, road maintenance, and support for less polluting agricultural practices.

Conclusion

While public investment slowed down over the last decades, reaching a low point 
with the COVID-19 crisis in 2019, French public authorities have launched a public 
investment plan to revive demand and pave the way toward sustainable and long-
term-oriented emission reduction targets. In fact, in the context of the Paris Agreement, 
France has designed the French National Low-Carbon Strategy that provides guidelines 
for implementing the transition to a low-carbon economy. There are many ways to 
achieve this transition, and they imply potentially conflicting political and social 
choices. In particular, significant investment will be necessary in the years to come to 
transform, renovate and maintain infrastructures, leading to important socio-economic 
evolutions at the national level. The analysis carried out in this chapter investigates the 
macroeconomic impact of two contrasting scenarios where additional investments are 
injected into the economy to develop the necessary infrastructures needed to achieve 
carbon neutrality by 2050. The Pro-Techno scenario relies on massive technological 
development and innovations while the Sobriety scenario is based on a change in 
lifestyles and a reduction in energy consumption. Both scenarios lead to a positive 
impact on economic activity in the medium term, while being compatible with the long-
term objective of a carbon-neutral economy. However, since the Pro-techno scenario 
assumes a larger public investment in infrastructure beyond 2030 (technological 
deployment), the positive macroeconomic impact is greater in the long run than in the 
Sobriety scenario. These two scenarios are extreme and contrasting, they have allowed 
an analysis of the effects of investment shocks compatible with carbon neutrality at 
mid-century, and thus inform public decision-making. The actual implementation 
transition-oriented policies will certainly have to go through a combination and 
co-existence of innovations of different natures, whether technological or behavioral, 
and have effects that are somewhere in the middle between the two extreme scenarios. 
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This will depend, among other things, on the political framework in which things take 
place. In particular, questions of financing and coordination with other countries and 
within the EU framework will be essential.
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3. Public Investment in Germany:  
Squaring the Circle

Katja Rietzler and Andrew Watt

3.1 A Decade of Investment

In Germany the huge investment needs for the modernisation and transformation of 
the economy following decades of under-investment in infrastructure and other public 
goods have become a prominent topic, as already discussed in previous issues of the 
European Public Investment Outlook (Dullien et al. 2020; Rietzler and Watt 2021). 
In its coalition agreement of November 2021, Germany’s new government of social 
democrats, greens and liberals acknowledges Germany’s tremendous investment 
needs and promised “a decade of investment” (SPD et al. 2021). Under the title 
“Mehr Fortschritt wagen” (Dare to make more progress) the coalition agreement 
sets out ambitious spending plans that go beyond the modernisation of Germany’s 
infrastructure and speeding up the decarbonisation of the economy. They include 
among other things a replacement of the Hartz-IV social benefit system, a general 
transfer to ensure the subsistence level for children (“Kindergrundsicherung”), 
support for additional housing, and federal support to address the problem of over-
indebted municipalities. The latter is particularly noteworthy as in Germany’s federal 
system, it is local authorities that are responsible for more than a third of total public 
investment and almost 60 % of public construction investment.

At the same time the coalition government is determined to return to the German 
debt brake―which like the European rules is currently suspended―in 2023 without 
reforming it and without raising taxes. In both cases the liberal party, FDP, the coalition 
partner with the least seats in the Bundestag, but whose leader is the new finance 
minister, has had its way. At first sight it seems nearly impossible to increase spending 
substantially with no additional public borrowing or tax increases. The coalition 
government hopes to square the circle by resorting to substantial operations using 
off-budget funds and reserves. The federal government still has reserves built-up from 
surpluses before the pandemic (“allgemeine Rücklage”) amounting to €48 billion. It 
has recently taken on new debt, making use of the suspension of the debt brake, and 
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transferred €60 billion to the Energy and Climate Fund (EKF), which is to be renamed 
Climate and Transformation Fund (KTF). In total the EKF/KTF will have reserves of 
almost €80 billion at the end of 2022 which can be spent in the years from 2023. At 
the same time more use is to be made of public companies and off-budget entities, 
such as the state railway company, the federal real estate agency (BImA) and the 
German development bank KfW. An additional scope of about €6 billion results from 
postponing the repayment of the federal debt incurred in the pandemic until after 
2027. The coalition agreement also foresees that additional fiscal room for manoeuvre 
will be created by reforming the cyclical adjustment mechanism in the debt brake.

The German debt brake differs in several respects from the European fiscal rules, 
the two most important being the scope and the deficit concept. Whereas the European 
Fiscal rules focus on the total government sector as defined in the ESA 2010, the 
German debt brake includes the core budgets and selected off-budget entities. Unlike 
the Stability and Growth Pact, the debt brake focuses on net new debt instead of the 
fiscal balance. As a consequence, operations with reserves and off-budget entities 
can be used to enable additional borrowing while at the same time complying with 
the debt brake. The IMK estimates the additional room for manoeuvre created by 
the agreement between the three parties to be in the low three-digit billions in the 
legislative term ending in 2025 (Dullien et al. 2022a), if the supply of additional funds 
to the EKF/KTF under the escape clause of the debt brake is not ruled unconstitutional 
by the federal constitutional court (Bundesverfassungsgericht) in a lawsuit filed by 
the conservative CDU/CSU group in the Bundestag. As the additional funding of the 
EKF/KTF accounts for a substantial share of the additional scope for public investment, 
a negative court ruling would place the “decade of investment” at risk. The cycle of 
greater investment, but no additional borrowing or taxes could no longer be squared. 

3.2 Some Progress since 2019

“A decade of investment” is exactly what an influential report assessing the requirement 
for public investment had called for (Bardt et al. 2019) It put the public investment 
backlog at €457 billion over ten years, or 1.3% of GDP per year, a finding endorsed by 
trade unions and employers alike and considered plausible by the scientific council of 
the German Ministry of Economy and Energy (Wissenschaftlicher Beirat beim BMWi 
2020). However, the report requires an update, particularly because climate policy 
has become much more ambitious since 2019. The EU’s target for the reduction of 
greenhouse gas emissions until 2030 has been raised from 40% to 55%. Accordingly, 
Germany aims to reduce greenhouse gas emissions by 65% before 2030 (instead of 
55%). This implies that the transformation of the German economy towards zero or 
even negative emissions will have to be accelerated tremendously. Investment in the 
decarbonisation of production, housing and transport will have to be frontloaded, 
leading to higher spending requirements in the short term. 



3. Public Investment in Germany: Squaring the Circle  43

A recent study by Krebs and Steitz (2021) estimates that €460 billion will have 
to be spent on public investment in climate protection and related fields alone in 
the coming ten years. As this more recent study excludes a large part of the public 
investment requirement, like overcoming the investment backlog at the local level, 
which is estimated at €159 billion (Raffer and Scheller 2022), the overall requirement 
is significantly higher. It makes sense to combine the results of the two studies by Bardt 
et al. and Krebs and Steitz. Allowing for the substantial overlap of more than a third 
(about 0.5% of GDP) between them, a total requirement emerges of approximately 
2.1% of GDP per year. Only part of this spending is direct public investment according 
to the national accounts’ definition; a substantial share consists of support for private 
investment in the socio-ecological transformation of the economy via investment 
grants and other instruments. Out of the € 460 billion that Krebs and Steitz (2021) 
identify as investment spending needs over ten years, €200 billion are support to 
private investment.

Since the publication of Bardt et al. (2019) German public investment spending 
has continued to increase not only in absolute terms, but also as share of GDP. The 
public investment ratio has risen by 0.2 percentage points and investment grants as 
percentage of GDP have even increased by 0.4 percentage points (Figure 3.1). Part 
of the increase can be explained by the fall in nominal GDP due to the pandemic, 
however. If nominal GDP had risen in 2020 and 2021 as in the ten years to 2019―i.e., 
by 3.6% annually―the ratios would be lower, particularly in the case of direct public 
investment. Most progress in government investment spending has come via the 
support for investment in other sectors through investment grants. They include, 
among others, payments from the federal government to the state railway company 
and support to non-financial corporations by local governments.

Given the recent higher ratio of investment spending, it can be argued that some 0.4 
to 0.6 percentage points of the additional requirement have already been reached; this 
higher investment ratio would need to be sustained in order to reach a sufficient level of 
investment. At the same time, the studies mentioned above, both following a bottom-up 
approach, do not include all public investment needs. The pandemic has shown that 
the health sector requires massive modernisation investment, which neither study 
mentions. In addition, climate protection and adaption spending in local communities 
probably requires substantial spending beyond the amounts gauged in the studies, if 
climate targets are to be achieved; neither study includes energy efficiency of public 
buildings at the local level, for instance. The Ministry of Economy and Energy (BMWi 
2018) estimates the number of properties owned by local communities at 176,000 and 
states that the local level consumes two thirds of the public sector’s final energy use. 
In addition, climate adaption requires modernising civil and flooding protection and 
numerous other climate adaption measures (Rietzler 2022a). Thus, as a very rough 
estimate it can be concluded that investment requirements (including investment 
grants to the private sector) still amount to sustained spending of 1.6–2.1% of GDP, or 
roughly €600–800 billion over ten years.



Greening Europe44 

Fig. 3.1 Public Investment and Investment Grants (% of GDP).
Source: Destatis (national accounts), calculations of the IMK.
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3.3 War in Ukraine and High Inflation 

Just a few months after the government was formed, it faced an unexpected and 
severe additional challenge in the form of the war in Ukraine and surging energy 
prices that distract it from its original agenda. From spring 2022 Germany, like other 
European countries, has experienced monthly inflation rates at a level not seen since 
the 1950s. Private consumption expenditure was burdened by surging energy prices 
in the very moment when pandemic-linked restrictions were lifted, which should have 
supported a recovery of consumer spending. The government saw an urgent need to 
cushion the effects of high energy prices, particularly for those most affected. Within 
two months the government launched two “relief packages” amounting to more 
than €30 billion. Overall, the packages are socially balanced with a substantial share 
of one-off payments both to recipients of transfers as well as employed persons and 
households with children (Dullien et al. 2022b). At the same time roughly 10% of the 
total relief is provided via a temporary reduction of the energy tax on transport fuels, 
which counteracts the national carbon price introduced in 2021 and largely benefits 
households with higher incomes and substantial fuel consumption (Rietzler 2022b). 

Meanwhile a third relief package has been announced. It consists of more than 
twenty individual measures including one-off payments to pensioners, income tax 
reductions as well as an electricity price cap. Although a lot of details remain to be 
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specified, the government puts the overall amount at €65 billion, twice that of the 
previous two packages. A partial cap on household gas prices is now being specified in 
detail after group of experts submitted its final report (ExpertInnen-Kommission Gas 
und Wärme 2022). Depending on its exact parameters, this cap would imply additional 
fiscal costs of around € 90 billion. Additionally, the major gas importer Uniper was 
taken into state ownership to prevent its insolvency. Substantial unforeseen public 
investment is needed, notably to provide, as quickly as possible, a facility to import 
liquified natural gas and more generally to accelerate the transition away from fossil 
fuels, specifically those imported from Russia. Beyond the first three relief packages 
the German government is making an additional € 200 billion available. 

As the debt brake is still suspended in 2022, debt finance of the relief measures 
via an extra-budget is not a problem. However, more than half the measures stretch 
beyond 2022. At the same time forecasts for economic growth have been substantially 
revised downwards, putting pressure on government revenues (Dullien et al. 2022c). 
Under such conditions, unforeseen when the coalition agreement was signed, a further 
extension of the suspension of the debt brake looks increasingly likely.

The war in Ukraine has also returned military spending to the political agenda. 
Germany has committed itself to increasing military spending substantially in 
the coming years so as to meet its NATO commitments. On the one hand military 
spending in the regular budget is to increase by 7.3% or €3.4 billion according to the 
budget plan for 2022. In addition, an off-budget fund of €100 billion (Sondervermögen 
“Bundeswehr”) has been created to finance increased military spending in the 
coming years. As it is to be debt-financed, its implementation required a change of the 
constitution, which took place with wide parliamentary support. In the short run, this 
arrangement implies that military spending, of which a large part will be classified 
as investment in the national accounts, can be increased alongside the investment 
for other purposes mentioned above and will not crowd out the latter. However, the 
debt of €100 billion is to be repaid “over a reasonable period” starting in 2031. The 
repayment will then coincide with the repayment of the federal debt incurred under 
the pandemic over thirty years beginning in 2028, and this will then inevitably create 
tensions with other spending priorities in the longer run. 

3.4 Stability Programme Suggests that Additional Investment  
Is Mostly Military 

Whereas the coalition agreement contains no quantified fiscal parameters and the 
government’s use of reserves and off-budget funds and entities lacks transparency, the 
German Stability Programme 2022 submitted under the European Semester provides 
a complete picture with projections for the whole government sector based on the 
national accounts. The Stability Programme announces a substantial increase both of 
direct public investment and investment grants to other sectors from 2022 onwards. 
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The combined increase in the period from 2021 until 2023 adds up to roughly 0.8 
percentage points of GDP (Table 3.1). At first sight this seems impressive as it would 
be more than one third of the investment spending requirements discussed above 
within just two years. 

Table 3.1 German stability programme (% of GDP)

Year 2019 2020 2021 2022 2023 2024 2025 2026
Government 
sector gross 
fixed capital 
formation

2,4 2,6 2,6 3 3 3 2 ¾ 2 ¾

Additional 
military 

investment

- - - 0,4 0,5 0,5 0,5 0,5

Government 
sector 

investment 
grants

1,0 1,3 1,4 1 ½ 1 ¾ 1 ¾ 1 ¾ 1 ½

Source: Federal Ministry of Finance (2022), pp. 54, 57, Additional information provided by the 
Federal Ministry of Finance, Destatis.

However, closer analysis reveals that the additional investment spending is of the 
same order of magnitude as planned additional military investment. Furthermore, 
government gross fixed capital formation is expected to decline again relative to 
GDP in 2025 and 2026, while the share of military investment is expected to remain 
unchanged. It must be taken into account that data on annual additional military 
investment in the German Stability Programme 2022 reflect a “technical assumption”. 
Actual spending may be spread less evenly across the years of the planning period. 
Most probably, additional military spending will remain significantly below 0,4 % 
of GDP in 2022 and 2023. According to the draft federal budget, which is currently 
being discussed in parliament, military spending from the off-budget fund will be €8.5 
billion or 0.2% of GDP in 2023.

As discussed in last year’s report, the previous German government had announced 
substantial additional investment as part of its stimulus and future package. Now the 
coalition government of social democrats, greens and liberals has promised a massive 
increase of public investment. However, this is not reflected in the government’s 
Stability Programme 2022. The Stability Programme contains no increase of direct 
public investment beyond additional spending on military procurement. According 
to the programme, non-military direct public investment will be even lower as a share 
of GDP in 2025 and 2026 than it was in 2021. This major contradiction is partially 
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explained by the fact that substantial public funds will be made available to support 
private investment.

3.5 The Critical Issue of Local Government Financing

Assessing public investment in Germany, one has to look beyond federal investment 
spending. Local communities play a particularly important role. They are responsible 
for school buildings and local roads, which account for a large share in the public 
investment backlog. In addition, they also play an important role in local public 
transport and face additional investment needs for climate protection and adaption. 
Based on the studies mentioned above, a conservative estimate puts local-authority 
investment needs at €250–300 billion out of the total of €600–800 billion. To enable 
local governments to invest enough, long-standing problems of municipal finances 
have to be solved. One issue is a large burden of liquidity credits piled up primarily 
in the early 2000s. Some federal states have already implemented their own support 
programmes for indebted local authorities, but the federal government needs to 
step up, as a large part of the debt incurred is a consequence of federal legislation 
transferring more and more responsibilities to the local authorities without providing 
the necessary funding. At the same time these problems must be prevented from 
recurring. Additional responsibilities for the municipalities require corresponding 
funding. Local investment spending differs very widely between regions. Figure 3.2 
shows tangible investment of state and local government investment governments 
in the German states (“Länder”) per inhabitant for the year 2021. In Bavaria (BY) 
the state and local government levels taken together1 invested €957 per inhabitant, 
the comparable figure for Saarland (SL) was only €431, less than half. Although 
there might be differences in the price level and the scope of outsourcing to the 
private sector, the difference is striking and persistent. During the last ten years 
Baden-Württemberg, Bavaria, Saxony and in most years Hamburg exhibited public 
investment above the German average, whereas public investment in North Rhine-
Westphalia and Saarland was the lowest among all states excluding the three city 
states. Besides a weak revenue base, high social spending is a major contributor to 
low municipal investment (Beznoska and Kauder 2020; Bremer et al. 2021). It has 
also contributed to the high liquidity credits. Although the federal government has 
gradually increased its support of local social spending, further improvements are 
necessary (Rietzler 2022a).

1  For comparability between states it is important to aggregate the state and local levels as the division of 
responsibilities between state and local levels differs between the German states. (State abbreviations: 
BW = Baden-Württemberg, BY = Bavaria, BE= Berlin, BB = Brandenburg, HB = Bremen, HE = 
Hesse, HH = Hamburg, MV = Mecklenburg-Vorpommern, NI = Lower Saxony, NW = North Rhine-
Westphalia, RP = Rhineland-Palatinate, SL = Saarland, SN = Saxony, ST = Saxony-Anhalt, SH = 
Schleswig-Holstein, TH = Thuringia).
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The foreseen return to the debt brake in 2023 will make it more difficult to increase 
public investment―not so much at the federal level, where the use of loopholes 
created additional fiscal space, but at the regional and local level. Whereas the federal 
government is allowed to incur some additional new debt even under the debt brake, 
the states must stick to a strict zero (structural) debt limit. In addition, the states start 
paying off the additional debt incurred in the pandemic much earlier than the federal 
government and some have chosen a short repayment period. This is likely to have 
repercussions for local finances.

3.6 The German Recovery and Resilience Plan

As discussed in detail in last year’s EPIO, Germany submitted its application for RRF 
funding―the Deutsche Aufbau und Resilienzplan, DARP—on time in 2021. Meeting 
the requirements in terms of the proportions devoted to decarbonisation and―by 
a long way―digitalisation, and respecting country-specific recommendations, 
the plan was swiftly approved by the EU Commission and the Council. Because 
of the redistributive nature of the RRF, which favours lower-income countries 
and those more severely affected by the COVID-19-related crisis and the fact that 
Germany’s public debt sets the interest-rate benchmarks in Europe and thus it had 
no incentive to avail itself of RRF loans, Germany’s national RRF Plan is of limited 
macroeconomic relevance. The overall volume of the DARP is around €25 billion 
(around 0.7% of annual GDP) to be spread over three years. Germany also faces less 
stringent constraints from EU fiscal rules than many other countries, such that it is 
of limited importance compared to the national spending programmes discussed in 
this chapter. As last year’s analysis showed it mainly served to bring forward and 
expand projects that were due to be implemented under national investment and 
climate-related initiatives. 

One of the consequences of the limited size of the DARP―and thus also public 
interest in the details―compared to countries such as Italy, which have taken advantage 
of loans and sought to front-load investment and reform initiatives, is that, at the time 
of writing, very little information has been made available on the progress of DARP 
projects. As early as August 2021 pre-financing was disbursed, amounting to 9% of the 
total (€2.25bn). As, by its nature, pre-financing is not conditional on member states 
having achieved agreed milestones (and thus requiring reporting on results achieved) 
this has not generated publicly available data. As of September 2022, the European 
Commission’s RRF Scoreboard does not indicate that any further disbursements have 
been made nor milestones achieved. While the exigencies of coping with the impact of 
the Ukraine war offer a plausible explanation for delays, it is noteworthy that, by the 
summer, Italy, for instance, had already received two payments and submitted a claim 
for a third, for a total of around €66bn.



Greening Europe50 

The European Commission is conducting a comparative review of progress by the 
member states in implementing their national plans based on an agreed set of common 
indicators. Countries were to report by February 2022 and a cross-sectional analysis 
was to be made available in April. However, difficulties in obtaining fully comparable 
information from all member states have delayed publication of this information.2

In short, an assessment of the national RRF plan’s actual―as opposed to potential―
contribution to meeting Germany’s public investment needs will have to await next 
year’s EPIO. 

3.7 The Way to Sufficient Investment Spending

Compared to the additional public investment needs, the amounts that can be 
expected to be forthcoming will clearly be insufficient, particularly concerning the 
government sector’s own investments. It may be easier in the short run to increase 
investment grants to the private sector, but direct public investment (excluding 
military spending) also needs to increase very substantially and in a sustained manner. 
An increase of the required magnitude requires, of course, not only the provision of 
financial resources, but also sufficient supply-side capacities, both in the business 
sector and in public sector planning departments. In recent years Germany has faced 
significant bottlenecks in the construction sector that slow down public investment 
projects and cause sharp price increases (Scheller et al. 2021), the price deflator of 
public construction investment rose by 19.4% between 2017 and 2021, much faster than 
the GDP deflator (+9.3%). The price hikes in the construction sector were driven by 
capacity constraints, as capacity has risen only slowly since the construction sector’s 
ten-year crisis after the reunification boom came to an end in 2005. At the same time 
there is an acute lack of staff in public sector planning departments, particularly at the 
local level, where insufficient funds had caused more than a decade of net negative 
local-government investment. Moreover, local authorities with the highest needs have 
tended to face the tightest fiscal constraints on their investment. 

Now, even where sufficient funds are being made available, it remains difficult 
to increase public investment in the short run, as the existing bottlenecks cannot 
be removed overnight. Both the construction industry and local authorities need a 
long-term perspective to invest in additional capacities. Recently, public investment 
has tended to be procyclical, increasing with rising revenues in good times. A more 
sensible approach would be to stabilise public investment at a high level, providing 
reliable and adequate funding over the long term. 

In the current fiscal framework such a stable long-term perspective is difficult to 
implement and becomes particularly challenging when the government rules out 
both tax increases and additional deficit spending. Then the only remaining option 

2  Personal communication from EU Commission country desk.
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for the federal government is to use whatever room for manoeuvre can be created by 
making use of loopholes in the debt brake―mostly through off-budget operations or 
procedural changes such as a reform of the cyclical adjustment method. At least the use 
of the EKF/KTF and public institutions like the state railway company or BImA has the 
advantage of favouring investment spending. However, this approach makes public 
investment much less transparent and results in higher financing costs compared to 
investment via the core budget. Further, it is currently unknown to what extent fiscal 
space can be increased and it is vulnerable to legal challenges. 

It is time for Germany to implement a more investment-friendly fiscal framework. 
As public investment increases the public capital stock and facilitates economic growth 
that future generations can benefit from, there is a strong case for a “golden rule” 
of investment allowing public investment to be credit-financed. This is all the truer 
for investment in climate protection and renewable energy, which, in addition to its 
ecological benefits, is also vital for Germany’s future competitiveness. The German 
government should use the opportunity of the current review of the European fiscal 
rules to support the introduction of a golden rule, alongside other reforms (Dullien 
et al. 2020), and adjust the German debt brake accordingly as well as making it more 
compatible with the European rules. 

In the current high-inflation environment additional price pressures should be 
avoided. Investment affects both the supply and the demand side of the economy. It 
increases the capital stock and thus strengthens capacity, but in the short run it also 
increases demand. In theory, a cyclical golden rule that allows higher deficit-financed 
investment in bad times would be a good idea. However, well-known problems with 
cyclical adjustment methods may make the practical implementation difficult (Truger 
2015). To avoid excessive debt and risks associated with creating excess demand, part 
of the additional investment spending could be financed by an income tax surcharge or 
temporary wealth levy. The combination of a golden rule and additional tax revenues 
would enable a long-term stabilisation of public investment in Germany. 
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Sustaining an Ecological Transition
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Introduction

The intention of this chapter is to provide an overview of the Italian National Recovery 
and Resilience Plan (NRRP), and more specifically, the investment intended to 
ensure an ecological transition. Implementing the NRRP is particularly challenging 
in the Italian context and transcends the short-term goal of a prompt post-pandemic 
economic recovery. On the one hand, it entails a profound overhaul of the type and 
aim of sectoral investments with the objective of supporting a radical technological 
transformation for the country. On the other hand, it forces a change of pace, through 
reforms, in the modernisation process of its institutions and the operating procedures 
of the economic system. Relaunching public investment is at the heart of the decade-
long scientific and institutional debates associated with attempts―in Italy―at 
reforming the normative framework within which public and private actors operate. 
Considerable effort has been made to delineate a system that can both facilitate the 
immediate implementation of construction plans in order to foster economic growth 
in the short run, and ensure completion within a reliable timeframe, thus guaranteeing 
that the infrastructures also support growth in the medium and long run. 

In the past, reform initiatives clashed with the limited availability of resources and 
the complexities of multi-level public policy. The NRRP’s funds, and related push for 
reforms, will enable the country to face, in a coordinated and effective manner, one 
of the main bottlenecks that have dampened Italy’s economic growth for decades. 
Against this backdrop, the investments planned through the NRRP aim to ensure 
an ecological transition, which is one of its three main strategic axes along with 
digitisation/innovation and social inclusion.
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Ecological transition touches upon various normatively sensitive issues, involving a 
plurality of actors, and represents the most substantial aspect of the NRRP in financial 
terms. Supporting a green economy is a priority for the European Commission, as 
can be seen from the approach it has required of national systems to tackle their long-
term environmental and economic challenges. In fact, the first years of the von der 
Leyen Commission have been characterised, COVID-19 aside, by a change in European 
environmental policy, especially with the European Green Deal and heightened 
activism on legislation which kicked off a notable series of initiatives all centred around 
making Europe the first continent to become carbon neutral by 2050. 

The European Green Deal is supported by Next Generation EU and obliges member 
states to earmark at least 37% of resources from their NRRPs for measures that contrast 
climate change, and in addition, to apply the general principle of Do No Significant 
Harm (DNSH), which stipulates that the overall measures of the NRRPs―even those 
that are not specifically connected to ecological transition―do not undermine the EU’s 
environmental goals. The Conte II government began redacting the Italian NRRP in 
the summer of 2020, it was later finalised by the Draghi government in April 2021, and 
subsequently approved by Parliament. Note that the investments in the Italian Plan are 
the largest of all the European countries: €191.5bn plus €30.6bn in direct government 
funding through its Complimentary Fund.1 

4.1 Public Investment and  
the NRRP-Italian Public Works Schedule 

Given Italy’s protracted recession, public investments have become indispensable 
for relaunching the economy. The past ten years have been characterised by a deep 
economic and financial crisis, saddled with public budget constraints aimed at debt 
consolidation, which resulted in the loss of approximately €200 billion in public 
investments (Figure 4.1) compared to the trend in the prior decade. In short, the loss is 
equivalent to about five years’ worth of investments, at the 2008–2009 pre-crisis rate.2

1  The data in this chapter mostly comes from the government’s official website: “Italia Domani, il 
Piano Nazionale di Ripresa e Resilienza”, https://italiadomani.gov.it/en/home.html, which provides 
a detailed description of the NRRP and the state of implementation through intuitive, constantly 
updated, fact sheets which monitor the investments made and the reform process. By going to the 
website, anyone can monitor the information provided on the progress and costs of the various 
measures and the investments made through the NRRP. 

2  A detailed assessment of the fall in public investment in the decade from 2008 to 2018 is available in 
the previous two editions of this series (2020, 2021) in the relevant chapters on Italy.

The European funds for the Italian National Recovery and Resilience Plan 
earmarked for public investment (approximately equivalent to the amount ‘lost’ 
over the previous ten years) represent a unique opportunity that cannot be missed 
to bridge the infrastructure gap. However, there exist well-known and worrisome 
shortcomings―like low administrative capacity of the public sector and the extended 

https://italiadomani.gov.it/en/home.html
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Fig. 4.1 Government gross fixed capital formation (GFCF): real values and trend at constant  2019 prices 
for Italy. 

Source: IRPET calculations based on ISTAT data.
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time required to complete public works―that could impede the correct use of funds. 
The time pressure on projects, from start to completion (end 2026), imposed by the 
European institutions is due to the realisation that excessively protracted deadlines 
could not only impact demand in the short-term and countercyclical demand, but if too 
much time passes, the projects’ contributions could wane, or even become irrelevant, if 
they no longer fulfil the role of dynamic catalysts for the growth and competitiveness 
of the economic system (Gori and Lattarulo 2022).

It is true that public works in Italy can take a long time from start to finish. Projects 
greater than €15 million can take up to seven years from the time of award and 
execution to project completion. The design phase generally takes a large share (from 
44% to 56%) of the overall schedule.3 

3  For an analysis of the determinants of the time scale of public works in Italy, see Gori et al. (2022).

The idea of channelling the majority of NRRP resources for investments to “ready-
made” or “backburner” projects, for which a large chunk of the planning and design 
phase has already been done, is aimed at avoiding bottlenecks in the pre-award phase 
and beating the completion date. 

Another important factor to assess the probability of respecting the deadlines 
established by the NRRP is that the cost of the projects that could start in 2022 
represents a significant jump for the public administrations and general contractors 
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Fig. 4.2. Average time for project phases of public works in Italy (lots) by amounts, 2012–2021 average.
Note: Definitions. Pre-award phase: from the first design phase to the date of publication of the 
bid/notice. Award phase: from the date of publication of the bid/notice to the date of publication of 
the adjudication report. Execution phase: from the date of publication of the adjudication report to 
the date set for project completion. Lot is the part of a public work which is the subject of a tender. 

Source: IRPET calculations based on ANAC data.
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with respect to previous years. Figure 4.3 compares the average annual cost of projects 
undertaken by municipalities and other contracting entities from 2018 to 2020 and the 
overall cost of the procedures available through the NRRP in 2022. The funds available 
have quadrupled for municipalities and are one and a half times greater for other 
contracting entities. 

Fig. 4.3. Resources for Construction and Civil Engineering.
Public funding of works undertaken by Italian contractors and funds provided by the NRRP in 2022. 

Source: IRPET calculations based on ANAC data.

Dealing with such a large spike in funds and therefore a high project complexity is 
challenging for contractors who mainly work with municipalities.4 The two most 
important challenges are connected to the increase in administrative procedures 
related to the award phase, and the amount of spending generated by the procedures 
and spread over subsequent years. Such a large increase in funds has led to legislative 

4  On the time for performance of local contractors see Gori et al (2017).
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measures being put in place to provide technical, organisational, and accounting 
support to ensure the effective implementation of investments over the five-year 
period. These include:

• selection procedures with centralised rankings of senior technical, legal 
and administrative personnel (approximately 1,000 professionals spread 
throughout the country);

• simplified budget procedures for municipalities;

• design costs covered by the NRRP;

• other procedural support measures like developing platforms for 
e-procurement and tenders.

These measures are the result of intense academic and political-institutional debates 
over the past years. The main reason for the decade-long stagnation of investments by 
municipalities, besides the limited availability of resources, is the reduced ability to 
adequately handle an appropriate number of projects, which over time have become 
increasingly technically complex. 

This factor naturally depends on the experience gained over the years and the 
availability of qualified personnel. However, small and medium municipalities (<= 
10,000 residents, which represent 85% of all municipalities) generally award less than 
three contracts per year with an average cost of less than €300,000, which is hardly 
enough to guarantee having obtained the needed and necessary specialised technical 
experience for the size of the current tenders. This matter was already an issue and 
object of reform before the NRRP.5 

Starting precisely from these considerations, the NRRP provides a clear framework 
of reforms and spending strategies. The Italian National Recovery and Resilience Plan 
is consistent with the EU Commission’s indications and provides equal weight to the 
allocation of resources and to the necessary reforms not only to ensure rapid economic 
recovery but also to improve the effective management of infrastructure expenditure. 
In this respect, the NRRP prevalently concentrates on “horizontal” reforms in the 
public administration and those which “enable” simplification and rationalisation of 
legislation aimed at managing public contracts for the environment and the accounting 
of auditing firms.6 As for public investment, the measures which accompany the 
expenditure of NRRP resources are especially aimed at ensuring that deadlines are 
met, hence they focus on two key aspects: strengthening the administrative capacity 
of contracting authorities and simplifying procedures both upstream at the planning 
and design stage and downstream at the award stage. A first step was taken with the 

5  For example the Contract Code (Codice dei Contratti) of 2016 (D.Lgs 50/2016) and other regulatory 
interventions, which aimed to simplify procedures for public administrations.

6  For a discussion on procurement reforms in Italy see G. Gori, L. Landi, and P. Lattarulo, “Il 
procurement dei lavori pubblici alla luce delle recenti riforme”, Nota di lavoro 2/2020.
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extension and consolidation of measures aimed to simplify awarding and authorisation 
procedures (Simplification bis Decree). However, a more incisive reform is expected 
with the new Contracts Code which should be approved by 31 March 2023.7

4.2 Ecological Transition  
and Green Investments in the Italian NRRP

The slump in Italian public investments over the past decade has been associated 
with an initial significant decrease in its environmental component. In fact, the capital 
expenditure of public administrations decreased steadily from 2008 to 2014; in 2014 it 
settled at around 30% less than what was spent in 2000. Today, this gap has not yet been 
closed. In particular, the decrease in the government’s contribution persists; however, it 
must be noted that the liberalisation/privatisation process has progressively assigned 
large parts of these investments to state-owned and private enterprises. 

Fig. 4.4 Capital expenditure for environmental services, REAL VALUE.
Source: Calculations based on ISTAT data.

The Italian NRRP has six main missions (Figure 4.5) which follow the six-pillar 
structure defined by Regulation 2021/241 of the European Parliament and the European 
Council.8 The six missions are: 1. Digitisation, innovation, competitiveness, culture and 
tourism; 2. Green revolution and ecological transition; 3. Infrastructure for sustainable 
mobility; 4. Education and research; 5. Inclusion and cohesion; 6. Health. The €191.5bn 
budget is allocated throughout the plan as follows: 21% for Mission 1; 31% for Mission 
2; 13.3% for Mission 3; 16.1% for Mission 4; 10,4% for Mission 5 and 8.2% for Mission 
6.9 These missions are in turn further broken down into sixteen components covering a 

7  The draft law “Government Proxy in Matters of Public Contracts” is in the pipeline, and thanks to the 
NRRP, it will enable a thorough review of the Call for Tender Code, given the numerous amendments 
made in the recent years, and ensure Italian legislative compliance with the EU regulatory framework.

8  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021R0241. 
9  For a first sketch of the NRPP see Barbieri and Cerniglia 2021, namely the chapter on Italy in the 2021 

volume, pp. 63–78, https://doi.org/10.11647/OBP.0280.
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variety of fields and areas of intervention. Its prevalent resource is capital expenditure 
(62%), followed by incentives for private investments (19%), running expenditure for 
things like reforms (12%), and the rest for direct transfers and social protection (7%).10 
It is an impressive plan, especially for infrastructure projects (approximately €108bn), 
which are very important given the significant drop in public investment in previous 
years.

In this respect, the strong ecological imprint of the NRRP represents an important 
factor in rebalancing investments in favour of those with significant green content. 
Mission 2 of the Italian NRRP is dedicated to ecological transition (and green 
revolution), €59.5bn11 have been earmarked with the aim to bridge the current gap, 
€27bn of which will be for existing projects. It has the most funding of all the missions, 
with no less than 31% of the total NRRP resources (€191.5bn).

Fig. 4.5 Percentage of NRRP funding by Mission.
Source: Calculations based on Italia Domani data.

However, further funds will also be used through measures more generally directed 
at climate objectives, which define the broader set of green investments. For each 
measure, whether or not it falls under Mission 2, the European Commission has 
associated a climate target coefficient of zero, 40% or 100%. While not all the measures 
under Mission 2 have a 100% compliance coefficient with the climate objectives, other 

10  Corte dei conti, Relazione sullo stato di attuazione del Piano Nazionale di ripresa e resilienza, March 
2022.

11  The National Complimentary Fund (Fondo Nazionale Complementare) has allocated an additional 
€9.6bn of its €30.6bn budget to Mission 2, bringing the total budget for Mission 2 to €68.66bn. 
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missions can have measures with a positive or even 100% compliance coefficient. 
For example (Figure 4.6, column chart), the “green” quota of the resources used by 
Mission 3 (Infrastructure for sustainable mobility) is around 82%, which is higher 
than that of Mission 2 (78%); however, the green resources for Mission 3 (€20.8bn) are 
only half of those for Mission 2 (€46.2bn). In short, roughly €71.7bn will be dedicated 
to green investments, 93.4% of the funds will come from Missions 2 and 3 (64.4% and 
29%, respectively) and will be divided into 108 actions (Figure 4.6, pie chart). 

Fig. 4.6 Percentage of green investment by Mission (column chart) and breakdown of green 
investment by mission (pie chart).

Source: Calculations on Italia Domani data.

Out of the total funding allocated to the Italian NRRP, green investment accounts for 
37.5%, which is slightly above the minimum threshold set by the EU. However, in 
absolute terms, it is by far the most significant investment of all the EU countries. 

M5 
cohesion

2,3%

77,7%
81,8%

8,6%
2,7% 4,1%

37,5%

M1 -Digitalization,
Innovation,

competitiveness
and culture

M2 - Green
revolution and

ecological
transition

M3 -
Infrastructure for

sustainable
mobility

M4 - Education
and research

M5 - Inclusion and
cohesion

M6 - Health Total Overall

M1 -Digitalization, 
Innovation, 

competitiveness 
and culture; 1,3%

M2 - Green 
revolution and 

ecological 
transition; 64,4%

M3 - Infrastructure 
for sustainable 
mobility; 29,0%

M4 -
Education 

and 
research; 

3,7%

M5 - Inclusion and 
cohesion; 0,7%

M6 - Health; 0,9%



4. NRRP—Italy’s Strategic Reform and Investment Programme  63

The overall policy mix for green investment in the NRRP includes proper public 
investments as well as support for investments by enterprises and private citizens. The 
breakdown by components (Table 4.1) highlights a major concentration of actions in 
the fields of renewable energy, hydrogen, networks, sustainable mobility (30.5%) and 
investments in the national rail network (28.7%).

Table 4.1. NRRP―Green investment by mission and component.

Mission-
Component Description

MM 
Euro Share

M2-C1 Sustainable Agriculture and Circular Economy 2.3 3.2%
M2-C2 Renewable energy, hydrogen and sustainable local mobility 21.9 30.5%
M2-C3 Energy efficiency and redevelopment of buildings 12.6 17.6%
M2-C4 Protection and valorisation of land and water resources 9.4 13.1%
M3-C1 High railway speed and road maintenance 4.0 20.6 28.7%

Other 5.0 6.9%
Total 71.7 100.0%

Source: Calculations on Italia Domani data.

A more effective classification is proposed by Brugnaro and Orlando (2022), who group 
investments into four broad categories: transportation and other green infrastructure, 
efficiency gains, renewable energy, and environmental protection.

The first category (transportation and other green infrastructure) groups the total 
investments earmarked in Mission 3 for the national rail network (€20.6bn) and in 
Mission 2 for sustainable mass urban transport and alternative transportation (€9bn).

The second category (energy efficiency) mainly concerns immovable assets and 
includes measures to reduce energy consumption or substitute existing fossil fuels with 
green energy. Funding for improving the energy efficiency of public buildings is only a 
small part (€2.1bn), and the bulk will go to improving the energy efficiency of private 
buildings (€12.1bn). The latter measure is the most significant green expenditure 
in the NRRP and consists of renovation incentive mechanisms (110% super-bonus) 
introduced as early as in the Initial stages of the pandemic. Lastly, another measure 
that falls into this category is upgrading smart power grids (€3.6bn).

Measures for enhancing green transportation/infrastructure and improving 
energy efficiency represent 71% of the NRRP’s green resources and include individual 
measures with significant budgets. A partial list of these measures is reported in Table 
4.2 with reference to their NRPP mission and component.

The remaining share of resources falls into the categories of renewable energy 
(approximately 14%) and environmental protection (15%). The primary measures 
include the construction of solar energy plants (€4.6bn), and measures for developing 
the bio-methane sector (building new plants and upgrading existing ones), 
hydrogen (research, production, distribution) wind energy and charging/fuelling 
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Table 4.2. Main NRRP green measures by budget size.

Measure Description BN Euros
M2C2I2.01 Upgrading smart electricity grids 3.6
M2C2I4.02 Development of rapid mass transport (subway, trams, buses) 3.6
M2C2I4.04 Renewal of bus fleets and trains with low environmental 

impact
3.4

M2C3I2.01 Support for energy efficiency and seismic resistance of 
private and public buildings 

12.1

M2C4I2.02 Interventions for increased resilience, land enhancement and 
improved energy efficiency of the municipalities

4.2

M3C1I1.01 Construction of new high capacity/high-speed lines along 
the main routes in the South for passengers and freight

4.6

M3C1I1.02 High capacity/high-speed lines that connect the North to 
Europe

8.6

M3C1I1.05 Upgrading metropolitan railway junctions and key national 
rail networks

3.0

infrastructures. A hefty sum (€2.2bn) will also be used for promoting renewables 
for energy communities and self-consumption. The largest portion of environmental 
protection―mainly Component 4 of Mission 2―is a mixed bag of measures for 
adapting to climate change, such as management and prevention of flood risks 
(approximately €6bn).

Finally, it is worth mentioning the horizontal principle of DSNH (Do No Significant 
Harm). Respecting this principle as well as exceeding the threshold of 37% of 
resources allocated to environmental objectives was a precondition for the NRRP’s 
approval. Therefore, the set of measures and reforms in the Italian NRRP was assessed 
on the basis of six indicators, or environmental objectives: adapting to climate change; 
sustainable use and protection of water and marine resources; transition to a circular 
economy; prevention and reduction of air, water, and soil pollution; and protection and 
recovery of biodiversity and ecosystems. The assessment was conducted with a long-
term view, in order to consider all the anticipated effects, both direct and indirect, on 
the indicators. Based on the analysis, the effects were then placed in four scenarios: (1) 
the measure has negligible or zero impact on the objective, (2) the measure supports 
the objective 100%, (3) the measure “substantially” contributes to the environmental 
objective, (4) the measure requires an overall DNSH assessment.

When evaluations fell into one of the first three scenarios, a simplified DSNH 
compliance certification procedure was adopted, which required public administrations 
to draft a brief statement. Evaluations in the fourth scenario―mainly investments and 
reforms in sectors such as energy, transport, or waste management―required a more 
in-depth analysis. 
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Note that most major measures shown in Table 4.2 are associated with a 100% 
contribution coefficient to climate objectives, which require the simplified DSNH 
compliance certification procedure.

4.3 Related Reforms 

The NRRP’s ambitious reform agenda includes three types of reforms: “horizontal 
reforms” (which concern the public administration (PA) and legal system), “enabling 
reforms” aimed at ensuring the implementation of the NRRP (including the reform 
of public procurement contracts), and ‘sectoral reforms’ specific to each of the six 
missions. 

When considering sectoral reforms, the NRRP does not restrict the use of natural 
resources, it addresses the challenge of environmental sustainability by introducing 
measures to provide incentives for disseminating innovative technologies (e.g. 
hydrogen), prioritising the optimisation of resource management (water and 
waste), and simplifying procedures, as a strategy to facilitate the widespread and 
speedy dissemination of energy efficient plants and green technologies. Obtaining 
authorisations is an important cause of delays in public works and it is also a factor 
that generates great uncertainty for the overall timetable, which is a problem that has 
been repeatedly referred to by contractors (Gori and Lattarulo 2021). 

The NRRP is committed to boosting interventions through a simplification process 
aimed at easing the authorisation burden of PAs as well as that of households and 
businesses. Measures have been provided to support procuring entities and the PA 
responsible for environmental authorisations. Furthermore, specific actions are 
foreseen to create synergy between public and private resources. Thus, the main sectoral 
reforms for a green transition, as identified in the Italia Domani (NRRP) documents, 
focus on a national strategy for a circular economy and waste management, a legal 
framework for more efficient water resource management, and the simplification of 
regulatory procedures for renewable energy, renovations, and local public services. 
In other words, it addresses the important themes of regulating public services and 
a myriad of measures aimed at simplifying procedures in many areas (from the 
promotion and diffusion of hydrogen to speeding up procedures for producing energy 
from renewable energy sources and for―public and private―energy efficient plants, 
and measures to contrast hydrogeological risks). The complete list of reforms is in 
Table 4.3 below. 

More specifically, concerning the main fields of action, the “National Waste 
Management Programme” is aimed at promoting the mechanisation of urban selective 
waste collection and the proliferation of modern disposal/recycling plants. The plan 
is expected to be adopted by the end of June 2022, and act as a preliminary step to 
plant modernisation investments. Technical support will be provided to those local 
authorities who have difficulty with programming and implementation. 
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Table 4.3 List of reforms under Mission 2 Green Revolution and Ecological Transition.

Measure Description
M2C1 Sustainable agriculture and circular economy
M2C1 1.1 National strategy for circular economy
M2C1 1.2 National waste management programme
M2C1 1.3 Technical support to local authorities
M2C2 Renewable energy, hydrogen, infrastructure and sustainable mobility
M2C2 1.1 Simplification of authorisation procedures for onshore and offshore 

renewable plants; new legal framework to support production from 
renewable sources and extension of the time frame and eligibility of current 
support regimes

M2C2 1.2 New legislation for promoting renewable gas production and consumption
M2C2 3 Administratively simplifying and reducing regulatory barriers to hydrogen 

deployment
M2C3 Energy efficiency and safety of buildings
M2C3 1.1 Simplifying and speeding up procedures for adopting energy efficiency 

measures
M2C4 Protection of the territory and water resources
M2C4 2.1 Simplifying and speeding up procedures for undertaking initiatives against 

hydrogeological instability
M2C4 3.1 Adoption of national air pollution control programmes
M2C4 4.2 Measures to ensure full management capacity of integrated water services

Source: Italia Domani Ministry for Ecological Transition (Ministero della Transizione Ecologica) 
Implementation of NRRP Measures, December 2021.

Facilitating and in general simplifying authorisation procedures is essential. In the 
energy sector it is important to encourage the use of renewables and the construction 
of power plants on a regional/national scale―with a focus on promoting hydrogen 
as the main source of clean energy, and energy efficiency by optimising electricity 
stocking systems. It is also necessary in the building sector to facilitate renovation 
authorisations for residential buildings. 

“Measures to ensure full management capacity of integrated water services” include 
strengthening the industrial development of the sector, especially in the lagging South, 
whose inability to resolve its shortcomings alone has been acknowledged. Regarding 
hydrogeological risks, the focus is mainly on the simplification of procedures and the 
provision of support to operators.

4.4 Multilevel Governance and the Role of Local Governments

The NRRP’s governance (defined in DL 77/2112) is very hierarchical; it focuses on 
national implementation and the Council Presidency. It is a complex structure nested 
in a system of oversight and coordination by the Italian Presidency of the Council of 

12  https://temi.camera.it/leg18/temi/d-l-77-2021-governance-del-pnrr-e-semplificazioni.html. 

https://temi.camera.it/leg18/temi/d-l-77-2021-governance-del-pnrr-e-semplificazioni.html
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Ministers, the Ministry of Economy and Finance (MEF), and interactions at various 
administrative levels for the implementation of measures. 

The first level is the European level, which coordinates and monitors measures 
through relevant technical and political interactions, including the various institutions 
and social partners. As for the second (national) level, the Ministry for Ecological 
Transition is “the point Ministry” for all of the measures in the NRRP, while the 
other ministries are responsible for the various related components. It is in charge 
of coordinating the work of the other implementing parties and interfacing with 
the European Commission (EC). The regions, along with the pertinent territorial 
authorities and other public and private bodies, are the “implementors” of the 
“assigned projects”. The Ministry has a “mission structure” equivalent to that at 
the national level, which is capable of coordination, oversight, and reporting. It is 
responsible for stipulating agreements with the implementors. Overall, the governance 
of the NRRP is highly centralised at the national, executive level, and more specifically 
in the office of the Prime Minister. Various ministries however have the authority to 
make important investment and implementation decisions. This also means that the 
specific identification and location of the projects rests with the ministries through 
normative provisions.

An important investment role is given to local governments, especially municipalities, 
in the NRRP. However, these entities have witnessed the significant depletion of their 
resources and competencies due to a decade of fiscal restrictions, especially the 2008 
financial crisis. Consequently, the risks linked to their implementation capability are 
significant. 

The resources assigned to local governments, specifically in Mission 2, are quite 
considerable (approximately €20bn for regions, municipalities and other governing 
bodies, see Figure 4.7 and Table 4.4); which means that, as a consequence, so is the 
increase in responsibility for project implementation. More specifically, €6bn have been 
earmarked for “Actions aimed at increasing resilience, enhancing land and improving 
energy efficiency” (M2C3. 2.2); €3bn for “Rapid mass transport development” 
(M2C2.4.2); and €2.4bn for “Renovation of bus fleets and green trains” (M2C2. 4.4.1). 

The main strategy aimed at easing the work of public administrations, especially 
in the South―the major recipients of the funding―is based on strengthening 
administrative capacity. More specifically, it concerns those actions that have to do 
with improving human capital skills and supporting small and remote municipalities 
with their planning. Thus, the NRRP provides for temporary employment contracts of 
technical personnel that cover the period of the investment. In order to overcome the 
lack of resources or planning capacity of small and remote municipalities, resources 
have been specifically earmarked for recruiting technical personnel. In order to speed 
up the recruitment procedures, a centralised selection process for specialised personnel 
has been established. Public authorities who need other types of support can refer to 
Consip, Invitalia, CdP, Anac, or Sogei for help using resources from MEF. In short, a 
mix of measures and resources has been established with the intent of bridging the 
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Fig. 4.7 Estimate of resources for territorial authorities by NRRP Mission.
Source: Italia Domani 2021.
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various shortcomings of these local administrations. Only municipalities that are 
regional capitals or joint municipalities can award contracts, while all municipalities 
can introduce measures that simplify administrative procedures. 

However, many limitations to these measures are already beginning to emerge; 
for example, technical personnel are being recruited at a slow pace due to a lack of 
adequate administrative skills, public administrations are suspicious of a possible 
imbalance in resources (investments vs current expenditure), and there is concern that 
the schedules set by the NRRP may not be respected, leading to refusals of personal 
responsibility by public administrators. Last but not least, there are price-side tensions 
caused by a weakened production system and an impoverished public sector following 
years of economic crises and further worsened by exceptional economic circumstances.

4.5 Conclusions

Linked to the success of Italia Domani, Italy’s NRRP, is a huge gamble for the future 
of the country, and for the general consolidation of European integration, which must 
increasingly focus on investments to finance European public goods. The gamble for 
Italy is quite significant due to the resources involved, the structural lags that must be 
overcome, and the major political consensus required on the overall objectives and/or 
missions that the NRRP has placed on the political agenda.

Causes for concern include the deadlines set by the European Commission, the 
insufficient planning and execution capacity of public administrations faced with 
such huge investment resources, and the laborious cooperation required by the social 
partners and political parties for the reform process. 
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Swift implementation of the measures is essential for a rapid economic recovery in 
the short term and the launch of a solid recovery in the medium to long run, which 
must contend with major changes in technological innovation, ecological transition 
and social cohesion. The resources earmarked for ecological transition are a bit (if 
not much) over the 37% mark imposed by the EU and amount to investments of 
€72bn in energy efficiency, sustainable mobility, renewable energy, circular economy 
(which is almost equivalent to Italy’s capital expenditure of the previous fifteen years 
on environmental protection and water and waste management). It should also be 
noted that the Ministry for Economic Development in its National Integrated Energy 
and Climate Plan (2019) estimated an overall need for investments for the 2017–2020 
period of approximately €1.194bn, €800bn of which are for the transport sector.13 

The government has thus intervened with multiple instruments to support public 
administrations, with a preference for supporting human capital and simplifying 
administrative procedures. On the former point, it has intervened by offering greater 
recruitment possibilities, the availability of resources, and the pre-selection of qualified 
personnel. On the latter point, both the enabling reforms and the sectoral reforms 
related to Mission 2 place significant attention on simplifying administrative and 
authorisation procedures for measures linked to the environment.

Some of the limits of the measures aimed at supporting public administrations are 
now emerging, as are the numerous contradictions in the overall process. One is the 
limited effectiveness of the measures with respect to the huge investments available, 
especially in the Southern regions, which is even more grave if one considers that 
rebalancing the territorial divide is one of the NRRP’s priorities as well as an urgent 
national requirement. There is also a need for additional current expenditure to sustain 
investments made by the public administrations in those cases where the savings 
obtained are not sufficient to cover future expenditures. 

However, the most worrisome prospect for the disbursement of investments is the 
recent inflationary trend, especially in the energy and construction goods markets. 
Prices were already increasing before the Ukraine crisis; in fact, the Italian government 
had responded by creating a price adjustment fund for contractors. Nonetheless, the 
resources that have been made available through the fund and other government 
interventions might not be sufficient to cover the local administrations’ needs, especially 
those of municipalities. If costs cannot be covered, procurement authorities will not be 
in a position to launch tendering procedures, making the risk of a substantial gridlock 
in the tendering process quite real. In conclusion, this inflationary effect could become 
embedded in the Italian system, which currently already suffers from significant lags 
in the entire procurement process.

13  https://www.mise.gov.it/images/stories/documenti/PNIEC_finale_17012020.pdf. This plan is in the 
process of being updated by the Ministry, and more recent data on investment needs will soon be 
available.

https://www.mise.gov.it/images/stories/documenti/PNIEC_finale_17012020.pdf
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5. Current Challenges in the Spanish 
Energy Market
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Introduction

Today, the study of the energy market, and the ongoing challenges, is one of the main 
topics of discussion in any context, academic or otherwise. And the role played by 
public initiatives in this framework is beyond doubt. In this chapter, we intend to make 
a modest contribution to this debate, albeit concerning the particular situation in Spain.

After reviewing the historical evolution of the energy mix in Spain, we pay special 
attention to the effect that the different energy packages approved by the EC and 
their implementations (the regulatory changes they entailed) have had on Spain. 
In the second section, we focus on public policies and specific support plans for a 
green transition over the period 2020–2030. Subsequently, in the third section, the 
current scenario after the COVID-19 pandemic and the Russian invasion of Ukraine 
is scrutinised, focusing on the Spanish government’s response to the guidelines set 
by the EC. To be precise, both the Next Generation EU and the REPowerEU plans are 
examined. Finally, some conclusions and policy suggestions are made.

5.1 Evolution of the Spanish Energy Sector: A Retrospective 
Review 

During the first decades of the twentieth century (1900–1940), electricity production 
in Spain was based on imported fossil fuels, especially coal. Great Britain was the 
world’s top coal-producing country (Seo 2008) and the biggest importer of Spain. 
Then in the years of the Francoist regime (1939–1975), the military regime spread a 
rhetoric of autarky and self-sufficiency, which they mobilised to build their systems of 
domestic infrastructures and international connections (Campubrí 2019). Due to the 
weight given to hydropower, the energy sector in Spain differed from other developed 
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countries, with greater dependence on imports of fossil fuels and greater susceptibility 
to drought periods (BP Statistical Review 2020).

Between 1965 and 1975, the generation structure changed substantially: 
hydroelectric sources’ weight decreased from 17% in 1965 to only 9% in 1975. Jointly 
with coal plants, fuel plants’ weight also increased (doubling in ten years) in a low oil 
price context.

At a global level, two oil crises impacted profoundly global economies, the oil crisis 
of 1973/1974 and the second major oil crisis of 1979/1980 (Baumenster and Kilian 
2016). These crises had an enormous negative impact on the economy and fostered 
the rise of nuclear energy, whose production increased sixfold between 1970 and 1980. 
The Spanish Parliament approved the first National Energy Plan in 1975 to deal with 
Spanish dependence on oil (which accounted for 68% of primary energy consumption 
in 1974). 

The energy policy direction was similar to those in other developed countries. At 
the end of 1986, coal represented 55% of the energy mix and nuclear energy 11%, while 
in 1973, they only represented 17% and 3%, respectively (BP Statistical Review 2021).1 

In the 1990s, the European Union launched a common EU reform promoting a 
common European energy market. The first liberalisation directives (First Energy 
Package) were adopted in 1996 (electricity) and 1998 (gas), to be transposed into 
member states’ legal systems by 1998 (electricity) and 2000 (gas). The main objectives 
of this reform were to gain increased competition and maintain a good quality of 
service while protecting the environment and fostering renewable energies as part of 
the plan. A wave of deregulation started with the objective of increasing competition 
since, in most countries, the public sector controlled the whole supply chain. 

The deregulation process was complex, and entry barriers to the energy market 
were substantial. In some cases, there was a coexistence of horizontally and vertically 
integrated structures, market distortions, inelastic demand and supply, and high 
external dependence, among other factors. When the average external sourcing 
dependence in the EU was 65%, external sourcing dependence reached 80% in Spain. 

During the first decade of the twenty-first century, it was clear that it was still 
necessary to address more market integration and deregulation reforms. European 
legislation pointed to the development of liquid and efficient internal markets as the 
solution to achieving a solid and reliable European energy market. 

The Second Energy Package promoted by the European Commission was 
adopted in 2003. Its directives were to be transposed into national law by the member 
states by 2004, and some provisions entered into force only in 2007. In Spain, some 
regulatory changes were implemented, and in January 2003, consumers were entitled 

1  At that point, the level of inflation was high, so the government decided to regulate energy prices. The 
government intervened in the sector in different ways; one was the transmission of high-voltage lines 
or the creation of the 1985 Red Eléctrica de España (REE) to deal with the electricity system operation. 
That same year, Spain joined the European Union.
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to choose their supplier for the first time. Thus, the level of market concentration in 
Spain has steadily improved since then due to regulatory and institutional efforts to 
lower market barriers and improve efficiency in the process. In April 2009, the Third 
Energy Package drafted by the European Commission sought to further liberalise the 
internal electricity and gas markets, amending the Second Package and providing the 
cornerstone for the implementation of the internal energy market. The EC’s rationale 
for increasing competition within internal markets was to transfer the boundaries of 
increasing efficiency to the consumers through prices. 

In June 2019, the European Commission introduced the Fourth Energy Package, 
composed of the Electricity Directive 2019/944/EU and three regulations. This new 
regulatory package aimed to bring in new market rules to increase the penetration 
of renewable energies while attracting investment. It delivers incentives, such as new 
limits for PPs eligible for subsidies, or other incentives aimed at consumers. It promotes 
the role of the Agency for the Cooperation of Energy Regulators (ACER) in dealing 
with cross-border regulatory issues. As well as this, it introduces an obligation for 
member states to prepare contingency plans for a potential energy crisis related to the 
Security of Supply. Also, the fourth package recognises the importance of renewable 
sources and promotes their penetration. 

As a summary of all the above, Figures 5.1 and 5.2 present the evolution of the energy 
mix in Spain in absolute and relative terms. As can be seen, after the transposition of 
the directives mentioned above into national legislation in Spain, the energy mix has 
changed significantly. In any case, oil has always been the primary energy source in 
Spain. Coal played an important role in the second half of the twentieth century, but 
its weight has been decreasing over the years, like hydropower. The penetration of 
renewables, especially wind and solar, is remarkable and has been increasing over the 
last twenty years, mainly due to the role played by subsidies and incentives, which 
have been determinant factors in the diffusion of renewable energy sources.

Spain is one of the countries in the EU with the most hours of sunshine: on average 
around 2,500 hours per year and radiation of 1650 kWh/m2. For that reason, electricity 
generation through solar panels has great potential. As for wind energy, Spain is the 
fifth country globally in terms of installed wind power after China, the US, Germany 
and India. 

Figure 5.3 focuses on the year 2020. It illustrates the technologies that represented 
a more significant share of electricity generation in 2020, such as nuclear (23%), 
wind (22%) and combined cycle (16%), followed by hydro (13%) and cogeneration 
(11%). Compared to the previous year (although this is not shown owing to space 
restrictions), the reduction in the shares of generation from natural gas combined 
cycle (16% in 2020, compared to 21% in 2019) and from coal (2% in 2020, compared 
to 4% in 2019) stood out due to a lower registered demand due to the health crisis 
and the greater participation of generation via renewable technologies. The share for 
generation via renewable technologies stood at 46% in 2020 (39% in 2019).



Fig. 5.1 Evolution of the energy mix in Spain in absolute terms (1965–2020, TWh).
Source of data: Own production, BP Statistical Review (2021).

Fig. 5.2 Evolution of the energy mix in Spain in relative terms (1965–2020, %).
Source of data: Own production, BP Statistical Review (2022).
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Fig. 5.3 Energy mix in Spain (2020).
Source of data: Own elaboration, CNMC (2022).

Consequently, the peninsular generating park reached 105,683 MW in 2020 due to 
an increase of 1GW related to the installation of an improved renewable generation 
capacity (4,735 MW) and the closure of coal-fired power plants (3,723 MW) (CNMC 
2022).

5.2 Public Policies for a Green Transition (2020–2030)

Taking action to prevent environmental degradation is a core principle of the Treaty of 
the European Union and a priority objective for the ’EU’s internal and external policies. 
The Treaty of the European Union sets out its vision for sustainable development 
based on balanced economic growth combined with a high level of protection and 
improvement of the quality of the environment. In the fight against environmental 
degradation, the EC works on different but complementary key points, such as urban 
environment, sustainable consumption and industrial sustainability.

As part of the EU, Spain follows the same energy policy framework. In line with 
EU objectives, the aims of the Spanish government are: (1) to reduce dependency and 
ensure the security of supply, (2) to reduce greenhouse emissions and (3) to reduce 
energy intensity. It could be said that Spain has been one of the leading EU countries in 
terms of enactment of the energy transition in recent years. One of the factors for this 
success has been the significant penetration of renewable energy sources. 
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The 20–20–20 Strategy provided a set of laws defined by the European Commission 
to cut greenhouse emissions, increase ’the share of renewables, and improve energy 
efficiency by 2020. These objectives were settled in 2009 through EU legislation. 
Spain achieved the last two of these goals, but did not accomplish the goal regarding 
greenhouse emissions (20% cut in greenhouse gas emissions from 1990 levels). This 
objective is deferred for 2030, meaning Spain’s economy would have to produce no 
more than around 230 million tons of CO2 equivalent in nine years.

Consequently, in 2020 the Spanish government presented an ambitious plan to cut 
the country’s net carbon emissions to zero by 2050. The goal to decarbonise the Spanish 
economy and achieve carbon neutrality by 2050 will be achieved, on the one hand, 
by reducing emissions and, on the other, by offsetting the emissions that continue 
to be produced with mitigation actions. The so-called Long-Term Decarbonisation 
Strategy will allow a 90% reduction in greenhouse gas emissions in 2050 compared to 
those emitted in 1990. The remaining 10% will be absorbed by carbon sinks (about 37 
MtCO2eq by 1950), as the government details.

As for the second goal (more specifically, that 20% of the EU’s energy comes 
from renewable energies), Spain has fulfilled its role. At the end of 2020, 21.2% of 
the final energy demand in Spain was covered with renewables, a percentage slightly 
below the EU average (22.1%), but above the 2020 objective.

The government’s main approach to pushing for renewable energy sources was the 
introduction of a feed-in tariff (FIT) scheme that was suspended in 2013 in response 
to the economic crisis. After the suspension of the FIT scheme, the sector initially 
collapsed. In 2015, however, the renewable energy market pumped once again.

Finally, Spain reached the third objective (20% improvement in energy efficiency). 
It was significantly exceeded in Spain, achieving 35.4% by 2020. Regarding the energy 
intensity target previously mentioned (reach 20%), endorsed with the adoption of 
the Energy Efficiency Directive 2012/27/EU in 2012, between 2017 and 2019, the total 
energy consumption in Spain was reduced by 14.2%, making Spain the third best 
country in the EU.

To reach third place, Spanish authorities launched several subsidy schemes to 
push for energy efficiency measures that would achieve such an improvement. One 
example was the so-called PAREER-CRECE programme (Programa de Ayudas para la 
Rehabilitación Energética de Edificios existentes), a support scheme for increasing the 
energy efficiency of existing buildings, launched in May 2015 with a total budget of 
€200M.

In the same vein, more recently, in December 2020, the European Commission 
proposed new goals for the following decade as part of the European Green Deal, 
known as the 2030 climate and energy framework. Its objectives are: (1) to reduce 
greenhouse emissions to at least 40% compared to 1990, (2) at least a 32.5% 
improvement in energy efficiency and (3) a minimum 32% share of renewable energy 
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sources in the generation mix. The emissions trading system goes some way towards 
the 40% reduction of greenhouse emissions. 

Following this path, Spain was authorised the Estrategia Nacional de Energía 2020, 
focusing on various measures like improvements in the energy management of 
public and private lighting, fostering RES in generation (mainly solar, but also wind), 
innovative projects related to smart grids, local energy communities and electric 
vehicles and fiscal incentives. 

1. Reduction of emissions: The measures contemplated in the Plan Nacional 
Integrado de Energía y Clima (PNIEC) seek a reduction from 340.2 million tons 
of CO2 equivalent (MtCO2-eq) emitted in 2017 to 226 MtCO2-eq in 2030. The 
decrease in GHG emissions will be accompanied by a reduction in primary 
pollutants affecting air quality. 

2. Promotion of renewable energies: The promotion of renewable energies in 
the next decade is one of the main vectors for achieving the objectives of the 
PNIEC. Renewable energies are expected to amount to 42% of the country’s 
total energy use in 2030. In the case of electricity generation, the percentage of 
renewables is set to reach 74%. Concerning storage, the increase in pumping 
and battery technologies stands out, with an additional capacity of 6 GW 
providing greater generation management capacity. Spain is looking at a 
future of increased electrification of end-use sectors and sector coupling as 
analysed by the IEA. 

3. Sustainable mobility: The mobility and transport sector will reduce emissions 
by 28 MtCO2-eq between 2021 and 2030. The penetration of renewables 
in the mobility sector will reach 22% in 2030 through the incorporation of 
around five million electric vehicles and advanced biofuels. Based on this 
commitment, a Comprehensive Support Plan for the Automotive Sector 
2019–2020 has already been established, and allocated €562 million.

4. Energy efficiency: As a result of applying the measures defined in the PNIEC, 
energy efficiency is expected to achieve a 39.5% share by 2030, which equates 
to an improvement in primary energy intensity of 3.5% per year until 2030. 
Among the measures proposed in this regard, priority is given to energy 
rehabilitation of existing buildings, in line with the objectives of the Spanish 
Urban Agenda, which also includes the fight against energy poverty and 
improving universal accessibility, especially for vulnerable consumers. The 
PNIEC forecasts an average annual rate of energy rehabilitation of 120,000 
houses in the next decade. Public investment is articulated, among other 
mechanisms, through the State Housing Plan. 

The 2020 and 2030 objectives have been and will be accomplished through public 
policies and specific support plans. Apart from the specific funding plans mentioned 
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in the previous paragraphs, RD&D programmes have been an essential pillar of the 
energy transition and are important for securing competitiveness in the provision 
of clean energy in Spain. Two examples are the Strategic Energy Technology Plans 
(SET-Plans) that endorse collaborative RD&D engagement, and the National Energy 
and Climate Plans (NECPs) that shape the EU’s energy sector governance and ensure 
it meets its climate and energy targets. NECPs also address the need to align state 
research and development activities, particularly those that target renewable energy 
technologies (EU 2019; IEA 2020).

In December 2015, the European Union and twenty-four governments signed the 
Mission Innovation (MI) initiative in conjunction with the Paris Agreement. They 
committed to double public R&D support for clean energy technologies up to 2020 
(Cunliff 2019). Additionally, the European Green Deal (EU 2019) and the European 
Commission’s research and innovation programme ‘Horizon Europe’ (2021–2027), 
have configured a powerful organ with a total budget of €95.5 billion. This policy 
instrument is the largest ever transnational research and innovation programme, 35% 
of whose funding will be allocated to correcting climate change. 

The advances in the Spanish energy sector have been supported by the relevance 
of public research and development funding for renewable energy technologies, 
increasing public RD&D investment. Figure 5.4 presents the evolution of RD&D 
investments in the energy sector in Spain between 1974 and 2019. 

Fig. 5.4 RD&D investments in the energy sector in Spain. 
Source of data: Own production, OECD (2022).
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As shown in Figure 5.4, since the beginning of the twenty-first century, RD&D 
investments in energy in Spain have gradually increased, reaching their highest values 
between 2009 and 2012. RD&D dedicated to developments in the fossil fuel sector was 
significant, especially during the 1980s, but is nowadays marginal. In the last decades, 
most of the RD&D invested in energy has been in renewable energies development 
(around 70% in 2019) and energy efficiency (around 28% in 2019). The increase in 
RD&D between 2000 and 2019 has multiplied by 4.3 in the case of energy efficiency 
and by 2.3 in the case of RES, taking into account European Guidelines. 

Recent R&D funding that targeted RE technologies and was issued through the 
Horizon 2020 (2014–2020) funding programme did not vary strongly across most 
NUTS 2 regions. However, economically strong regions profited significantly more 
than others. Spain received 46% of its total public RD&D support from the EC for 
renewable energy technologies from the European Commission.

5.3 Current Scenario after the COVID-19 Pandemic  
and the Russian Invasion of Ukraine

Energy markets worldwide have been subjected to the greatest supply and price 
tensions in recent decades. This situation is explained as the result of a cumulative 
set of circumstances, beginning in 2019 with the health crisis caused by COVID-19, 
which brought an evident slowdown in investment in all economic sectors, followed 
by the energy crisis caused by Russia’s invasion of Ukraine. The EC designed the Next 
Generation EU Plan and the REPowerEU Plan to deal with both crises, in order to 
achieve major independence from external producers while increasing the efforts 
towards the green transition. Here, as is pertinent, we will pay specific attention to the 
Spanish case.

5.3.1. Next Generation EU 

The Recovery and Resilience Facility (RRF) is the central pillar of the European recovery 
plan called Next Generation EU, designed to provide financial aid to EU member states 
in order to combat the economic and social effects of the COVID-19 pandemic and to 
make the European economy more resistant to future shocks. The RRF has a financial 
provision of €672.5 billion. The RRF is translated into separate national Recovery and 
Resilience Plans (RRPs), which must be aligned with the strategic priorities of the EU 
and should also support the green and digital transitions, allocating 37% and 20%, 
respectively, of their total value to these areas. 

In Spain, there was an overall reduction in electricity and natural gas demand 
during 2020 due to the COVID-19 pandemic. Electricity demand in Spain in 2020 was 
223 TWh, which meant a decrease of 6% compared to 2019, while natural gas demand 
was 358 TWh, 10% lower than it had been in 2019. This reduction had a greater impact 
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on the SMEs, and industrial segments, which saw 12% and 9% drops, respectively 
(CNMC 2020). On the contrary, the demand for electricity in the domestic sector 
increased by 6%, due to confinement and of the need for teleworking.

To fight the economic slowdown, Spain will receive a total of €69.5 billion to 
handle its RRP. The plan supports the green transition through investments of over 
€7.8 billion in the energy efficiency of public and private buildings, including new 
social housing. Furthermore, €13.2 billion will be invested in sustainable mobility 
in urban and long-distance transport, notably by improving railway infrastructure, 
creating low-emission zones in urban areas, financing green public buses, deploying 
electric charging stations and developing urban public transport more generally. The 
plan supports the decarbonisation of the energy sector by investing €6.1 billion in 
clean technologies and infrastructure (including storage and electricity grids) and 
accelerating the development and use of renewables, including renewable hydrogen. 
Finally, the plan also includes measures to help mitigate the adverse effects of climate 
change by preserving coastal spaces, ecosystems and biodiversity. It promotes the 
circular economy by improving water and waste management in the country. The 
plan comprises a law on climate change and energy transition, enshrining in law the 
renewable targets for 2030 and the objective of climate neutrality by 2050, including a 
100% renewable electricity system. It also includes a Renewable Hydrogen Roadmap, 
new strategies for building rehabilitation, decarbonisation and energy storage, and 
new procurement auctions for renewable electricity. 

5.4 REPowerEU

The occupation of Ukraine by Russia, which started in February 2022, has had a 
tremendous impact on energy markets, pushing the resilience capacity of European 
countries to the limit, mainly due to the high dependence of Central European countries 
on Russian gas. Looking at the numbers, the EU imports 90% of its gas consumption, 
with Russia providing around 45% of those imports at varying levels across member 
states. Furthermore, Russia also accounts for around 25% of oil imports and 45% of 
coal imports (Eurostat 2022). 

As presented in Chapter 1 of this book, in response to the Russian invasion, the 
European Union imposed strong economic sanctions on Russia, a move to which Russia 
responded with energy supply cuts to central European countries. Consequently, 
Europe is contending with fossil fuel prices that have never been seen before in the 
leading national and international trading hubs. The rise to hitherto unknown levels in 
the price of gas throughout Europe has dragged down the electricity market price. In 
the case of natural gas in the Iberian Peninsula, the average price of the D+1 product at 
the virtual balance point—PVB—in the first four months of 2022 stood at €95.98/MWh, 
a value nine times higher than the average price of the same product during 2020, and 
two times higher than the price during 2021. On March 8 2022, the D+1 product stood 
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at €241.36 /MWh, a historical record that is reflected in the other counterpart European 
trading parks (CNMC 2022). According to the CNMC, electricity prices increased over 
200% compared to the previous year, due to the multiplication of natural gas versus 
electricity prices, owing to the weight of natural gas combined cycles within the energy 
mix.

This geopolitical reality made it necessary to draft a new EU-level energy policy 
strategy. The European Commission created the REPowerEU Plan, intended to make 
Europe unreliant on Russian oil, gas and coal by 2030, while contributing to the clean 
energy transition.

Delivering REPowerEU objectives requires an additional investment of €210 
billion between now and 2027. In the words of the EC, this is a down payment on our 
independence and security. Cutting Russian fossil fuel imports can save us almost €100 
billion per year. These investments must be met by the private and public sectors and 
at the national, cross-border and EU levels.

To support REPowerEU, €225 billion is already available in loans under the RRF. 
The Commission adopted legislation and guidance for member states on modifying 
and complementing their RRPs in the context of REPowerEU. The plan highlights 
the importance of replenishing gas stocks before next winter and proposes several 
measures to respond to increasing energy prices. Among the emergency measures 
to mitigate high prices are financial support for companies and individuals, a plan 
to keep underground gas storage replenished by 90% before 1 October each year, 
investigation options to optimise the electricity market design taking into account 
ACER’s recommendations, diversifying natural gas sources via higher LNG imports 
and biomethane or hydrogen production, boosting energy efficiency, fostering 
electrification and promoting a higher penetration of renewable energies (45% by 
2030). By taking these steps, the European Commission expects EU demand for 
Russian gas to be reduced by two thirds by the end of 2022.

All of these objectives are of great importance to Spanish authorities. The security 
of supply is a real threat since Spain is still heavily dependent on external producers to 
meet its demand.2 Natural gas sources are diversified in Spain, as presented in Figure 
5.5 (NG comes from sixteen countries, via pipelines or in the shape of LNG). However, 
the country is highly dependent on Algerian gas.

2  Security of supply was threatened on 1 November 2021, when there was a supply cut due to the 
lack of any agreement between Algeria and Morocco to renew the gas transit contract related to the 
Medgaz pipeline.

The leading natural gas supplier for Spain is Algeria (which provides 43% of Spain’s 
total demand). After Algeria, the most prominent suppliers are the USA (14.2%), 
Nigeria (11.5%), Russia (8.9%) and Qatar (6.3%). Internal production is small (1.418 
GWh) and equates to 0.34% of total demand. 

In comparison with 2020, the price of natural gas imports increased by 337% in 
2021, according to CNMC (2021), changing from 13€/MWh in December 2020 to 58€/
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Fig. 5.5 Spain. Natural gas sourcing by origin in 2021. 
Source of data: Own production, CNMC (2021).

MWh in December 2021. 45.5% of total imports arrived by pipeline; 81.66% of them 
came from Algeria and 18.34% from the European internal market. The remaining 
54.5% of the gas supply arrived in the form of LNG. 

Prompted by Algeria and the current situation caused by the Russian occupation of 
Ukraine, the Spanish government settled on new measures to ensure greater security 
of supply in the country. Spanish objectives are aligned with EC goals; achieving 
greater sourcing diversity and independence through higher electricity production 
from renewable energy sources, greater diversification of natural gas sources and 
reduced energy demand through energy efficiency measures. 

Nonetheless, interconnectivity with other neighbouring countries within the EU 
will be crucial. At the moment, there are only two low-capacity pipelines connecting 
Spain to France, and thus to the rest of the EU, but the current situation has revived the 
debate of building a third natural gas interconnector between Spain and France, called 
STEP (previously called MidCat), whose purpose would be to bring gas from Algeria 
to the rest of Europe in order to end the energy isolation of the Iberian Peninsula. 
Besides its interconnection with Algeria, Spain has six terminals for regasifying 
liquefied natural gas (more than any other European country). These facts, together 
with a gas port in Portugal, could make the peninsula a prime gateway for gas into the 
EU in efforts to reduce EU dependence on Russian fossil fuels.



5. Current Challenges in the Spanish Energy Market  83

5.5 Final Conclusions and Policy Recommendations

Energy policies designed at the European level and transposed by EU governments 
have meant significant advances in market competitiveness, development and 
openness. However, not all the work is yet done, as demonstrated by the demand 
crisis caused by the COVID-19 pandemic and the energy crisis caused by the Russian 
occupation of Ukraine. 

The main objective of the European Commission is to achieve an independent, 
sustainable and resilient internal energy market. These objectives were made explicit 
in the signing of the European Union Treaty, and later, in the 2020 and 2030 strategies, 
they were converted into solid figures.

As shown in the previous sections of this chapter, Spain has managed to achieve 
several of the objectives proposed by the 2020 strategy, but not all of them, since it is 
now focused on achieving the newly devised 2030 strategic objectives. All efforts to 
achieve these objectives are essential for the green transition and in order to reduce 
dependence on external fossil fuel producers and ensure good levels of security of 
supply. 

From our perspective it is significant to note, as is always important from a political 
point of view, that citizens agree with using public funds to achieve these objectives. 
According to data from the Barómetro del Real Instituto Elcano (Real Instituto Elcano 
2020), Spanish citizens consider the fight against climate change to be a priority in 
terms of foreign policy, as they feel that we are facing a climate emergency (61%) or 
a serious situation in relation to climate change (31%). We have, therefore, a clear 
blueprint for a joint strategy between politicians, on the one hand, and business, trade 
unions and citizens’ organisations, on the other. We need a system that is capable of 
combining these different actors’ interests while facing up to the fear of change and the 
uncertainties that exist in the current energy context.

Hence, energy policies in Spain will need to continue to increase internal production 
via renewable energies, fostering energy efficiency to reduce the country’s internal 
energy needs and promoting different measures to reduce atmospheric pollution 
levels, such as fostering electric mobility. More extensive efforts will need to be made 
to accelerate these processes given the current situation, and the EU will be a great 
contributor of public funding. However, it is essential to note that the previous increase 
in EC contributions has compensated for decreasing national budgets. There is a need 
to stabilise total public RD&D support for renewable energy technologies and energy 
efficiency practices in the forthcoming years; otherwise, significant progress will be 
difficult to achieve.

Apart from those technologies currently available, policymakers need to promote 
technological development and complementary actions between public RD&D 
and private sector or international funding schemes and enhanced country-level 
accessibility and categorisation. 
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6. How Big Are Green Spending 
Multipliers?1

Nicoletta Batini, Mario Di Serio, Matteo Fragetta, Giovanni Melina, 
and Anthony Waldron

Introduction

 Fixing the twin climate and biodiversity crises is still possible, but it requires stewarding 
the global economy within limits set by nature (Rockström et al. 2017; Attenborough 
2020; Georgieva 2020; Stiglitz 2020; Carney 2021). Although some have argued that 
cutting emissions and protecting wildlife clashes with job creation and growth (see, 
for example, Walley and Whitehead 1994; NERA 2017; and Christian 2021), analysis 
based on a global survey of experts found that green projects are widely perceived 
as capable of creating more jobs and delivering higher short-term returns per dollar 
spent by comparison with traditional fiscal stimuli (Hepburn et al. 2020). 

In a recent paper (Batini et al. 2022), we contribute to this debate. To our knowledge, 
it is the first study directly estimating the effect on GDP of money spent to foster the 
transition to a zero-carbon, nature-friendly world for a variety of green expenditure 
typologies. Although ‘green’ expenditure has historically tended to be defined as 
spending that helps reduce greenhouse gas emissions, we expand the definition to 
include examples of nature-based negative emissions technologies (“nature-based 
solutions” or NBSs) in the form of expenditure on biodiversity conservation and 
rewilding. These are increasingly regarded by science as solutions that support the 
Earth’s natural capabilities to sequester carbon and mitigate climate change. Moreover, 
these measures have been shown to be a vital complement of planetary climate and 
global temperature stabilisation strategies (IPCC 2019; IPBES 2019; Foley et al. 2020; 
Dasgupta et al. 2021). 

Employing a new international dataset, part of which was especially put together 
for the analysis, Batini et al. (2022) find that every dollar (private and public) spent 

1  This chapter is based on the findings of Batini et al. (2022). The views expressed in this paper are those 
of the authors and do not necessarily represent those of the IMF, its Executive Board, the Independent 
Evaluation Office, IMF management, or the UK’s FCDO.
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on green activities—from zero-emission power plants to the protection of wildlife and 
ecosystems—can generate more than a dollar’s worth of economic activity: the total 
increase in GDP is greater than the original increase in green spending. These economic 
effects appear significantly larger and more long-lasting than ‘non-green’ spending in 
alternative energy technologies or land/sea uses, a result connected to the fact that 
green spending tends to be both more labour intensive and richer in domestic content 
than non-green spending, as we discuss later. Although green and non-ecofriendly 
expenditures are not always strictly comparable due to data limitations, the estimated 
multipliers associated with green spending are found to be generally bigger than those 
associated with non-green expenditure. In the case of renewable versus fossil fuel 
energy investments, where country and time samples are homogeneous and allow for 
a formal statistical comparison, green spending multipliers are about twice as large 
as their non-green counterparts. The point estimates of the multipliers are 1.1–1.7 for 
renewable energy investment and 0.4–0.7 for fossil fuel energy investment, depending 
on horizon and specification. 

These findings suggest that, in crafting a post-COVID-19 recovery, investments in 
energy and land/sea use transitions may be economically superior to those offered by 
supporting economic activities involving unsustainable ways to produce energy and 
food.

The remainder of this chapter is organised as follows. Section 2 summarises the 
empirical results by Batini et al. (2022). Section 3 draws policy implications and 
concludes.

6.1 Results

While for the details on the construction of the dataset and on the empirical methodology, 
we refer to Batini et al. (2022), here we summarise the main results. We discuss results 
by sector, starting with energy then moving to land use, and comparing output effects 
of green and non-green spending. We use cumulated spending multipliers, defined as the 
cumulative change in GDP divided by the cumulative change in spending on energy 
or land use, at various time horizons, following the approach proposed by Gordon and 
Krenn (2010) and Ramey and Zubairy (2018). 

Multiplier values should be interpreted in the standard way. For example, a value 
of the cumulated spending multiplier equal to, say, 1.5 in the third year would indicate 
that, after three years from the occurrence of the spending shock, the cumulative 
increase in output, in dollar terms, is one and a half times the size of the cumulative 
increase in green (or non-green) expenditure. In this case, then, a change of, for 
example, US$100 in public or private investment in clean energy infrastructure or 
power generation will have an effect of more than US$100 (and precisely US$150) on 
the level of real GDP. 
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6.2 Green Energy versus Non-Green Energy Spending Multipliers

In this subsection we report cumulated multipliers of spending on clean energy 
(renewable and non-renewable) versus spending on non-green energy (fossil fuel 
energy generation). It is worth noting upfront that multipliers related to fossil fuel 
and renewable energy generation are fully comparable because their underlying data 
cover the same country and time sample. The data on nuclear energy spending cover 
a smaller set of countries and a larger number of years, therefore they are not strictly 
comparable. 

For both short and longer horizons the green renewable energy spending multiplier 
is systematically higher than the non-green energy multiplier (Table 6.1). Specifically, 
the impact multiplier for green renewable energy is 1.19. For non-green energy, the 
impact multiplier is 0.65, suggesting that these kinds of expenditures tend to crowd 
out private investment or consumer spending that would have otherwise taken place 
to a larger extent. 

Focusing on the impact multiplier, however, may be misleading because investments 
in energy can only be implemented over time and the economy may only respond 
gradually. The cumulative multiplier for green renewable energy spending falls only 
marginally over the years and plateaus to a five-year value of 1.11, very close to the 
first-year effect. This may reflect the fact that renewables are built sequentially and the 
persistence of the multiplier as well as the fact that the composition of their investment 
vector typically includes different types of activities (construction itself, networks for 
transmission and distribution, smart meters, etc.). For non-green energy spending, 
however, the multiplier becomes even smaller at year five (0.52). In other words, when 
an additional dollar of public or private money is spent to build more fossil fuel energy 
infrastructure and power generation plants, this expenditure crowds out some other 
component(s) of GDP (investment, consumption, and/or net exports) by 48 cents 
in the medium run. When the same dollar is spent on solar, wind or geothermal, 11 
cents are instead crowded in. In addition, while the green multiplier is statistically 
significant up until four years after the shock occurrence, the non-green multiplier 
loses its significance after three years.2

2  For the sake of simplicity, we prefer to use the terminology of statistical significance, in analogy to 
the frequentist approach to inference. However, the Bayesian approach used in the analysis formally 
leads to credible intervals around the estimates. We consider “significant” those multipliers with 
credible intervals, delimited by the 16th and the 84th percentiles, that exclude zero.

These results are intuitive on two grounds. First, clean energy is more labour 
intensive than carbon-based fuels spending. In relation to spending within fossil 
fuel industries, spending on clean energy—including the direct spending on specific 
projects plus the indirect spending of purchasing supplies—uses far more of its overall 
investment budget on hiring people, and relatively less on acquiring land (either on- 
or offshore), machines, and supplies and energy itself (Wiser et al. 2017; IRENA 2016; 
Garrett-Peltier 2017). In addition to the jobs directly created in the renewable energy 
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Table 6.1 Cumulated Multipliers associated to Green (Renewable) and Non-Green (Non-
Renewable) Energy Investment Spending 

Horizon Green (Renewable) 
Energy Investments 

Multiplier

Non-Green Energy 
Investments Multiplier

Impact 1.19* 0.65*
1 Year 1.20* 0.64*
2 Years 1.19* 0.62*
3 Years 1.17* 0.59*
4 Years 1.14* 0.55
5 Years 1.11 0.52

Source: Batini et al. (2022).
Note: * denotes multipliers with credible intervals, delimited by the 16th and the 84th percentiles, 

that exclude zero.

industry, growth in clean energy can create positive economic “ripple” effects. For 
example, both industries in the renewable energy supply chain and unrelated local 
businesses benefit from increased household and business incomes (EPA 2020; IEA 
2020). Moreover, clean-energy investments produce far more jobs at all pay levels—
higher as well as lower-paying jobs—than the fossil fuel industry (E2-ACORE-CELI 
2020). For the United States, Muro et al. (2019) find that workers in clean energy earn 
mean hourly wages that are between 10% and 20% above the national average; and 
their wages are more equitable, with workers at lower ends of the income spectrum 
earning up to US$10 more per hour than other jobs. At the same time, clean-energy 
investments also produce more jobs for a given dollar of expenditure due to the larger 
number of entry-level jobs relative to the fossil fuel industry. Second, clean energy 
implies a higher domestic content than fossil fuel energy, which explains the crowding 
out of demand from spending on the latter, as money spent on fossil fuel plants 
or generation tends to “leak” abroad.3 Considering direct plus indirect spending, 
clean energy spending relies much more on economic activities taking place within 
the domestic economy—such as retrofitting homes or upgrading the electrical grid 
system locally—than spending within conventional fossil fuel sectors (IRENA 2016; 
EPA 2020). These considerations help rationalise the much stronger multiplier effect of 
clean spending than that of non-green spending on the larger economy. 

Table 6.2 reports cumulated spending multipliers of non-renewable clean energy 
(nuclear energy), indicating that spending on nuclear energy has a large output effect, 
about six times larger than the output effect associated with spending on fossil fuel 
energy. However, nuclear spending multipliers lose statistical significance after two 
years from the occurrence of the shocks.

3  In addition, network effects may be important: oil fields and gas wells tend to be economic and 
geographic enclaves which may lead to smaller multipliers.
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Table 6.2 Cumulated Multipliers associated with Nuclear Energy Investment Spending

Horizon Nuclear Energy 
Investments Multiplier

Impact 4.11*
1 Year 3.97*
2 Years 3.88
3 Years 3.83
4 Years 3.80
5 Years 3.78

Source: Batini et al. (2022).
Note: * denotes multipliers with credible intervals, delimited by the 16th and the 84th percentiles, 

that exclude zero.

Although nuclear spending multipliers are not strictly comparable to the other two sets 
of multipliers, its initially larger values may be linked to their nature. Relative to other 
forms of clean energy (e.g., solar and wind) investments in nuclear energy may lead 
to larger employment of both high- and lower-skilled resources for the construction of 
nuclear reactors relative to lighter energy-producing infrastructure. In addition, while 
building and operating nuclear reactors tends to take time (5.1 years on average for large 
reactors of recent construction) spending is not sequential like in the case of renewables 
and tends to be more frontloaded, which could explain the stronger near-term impact 
and subsequent loss of statistical significance. Findings in studies comparing a steady-
state employment estimate for the generation of electricity using nuclear versus wind 
power indicate that investment in nuclear power produces about 25% more employment 
per unit of electricity than wind power (WNA 2020). Moreover, research comparing pay 
across nuclear, wind and solar direct workforces in the United States in 2017 indicates 
that pay of nuclear workers is one-third higher than that in the wind and solar sectors, 
and that they were paid more than twice the mean for power sector workers (Oxford 
Economics 2019). In the medium term, the point estimate of the nuclear energy spending 
multiplier is still larger than the renewable energy counterpart, but not being statistically 
significant, does not allow us to draw definite conclusions.

6.3 Green Land Use versus Non-Green Land Use Multipliers

Lastly, we consider spending on ecosystem conservation (green land use spending) 
versus a shock of the same size to spending on subsidies to conventional agriculture 
(non-green land use spending). 

Interpreting differences in multipliers from spending in these two land use 
categories requires caution for two reasons. First the multipliers have been 
estimated over different country and time samples, and in two separate econometric 
specifications, because of data coverage and availability constraints explained in Batini 
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et al. (2022). This is also the reason why a statistical test on their difference cannot be 
constructed. In addition, spending in conservation reflects a mix of public spending 
in wages, education, training and recreational programming (which are thus part of 
public consumption) and some public investment,4 whereas spending on conventional 
agriculture here reflects primarily public transfers and subsidies to crop and animal 
producers in industrial farm systems. However, even coarse comparisons of average 
output effects of spending on sustainable versus unsustainable land uses can be 
informative, as a consensus is emerging that subsidies to unsustainable land use and 
conventional agriculture should be quickly redirected toward sustainable uses (see for 
example UNEP-UNDP-FAO 2021). Getting a sense of the potential economic gains (or 
losses) of redressing land use subsidies to sustainable and land regenerative goals is 
key for policymaking and budgetary decisions. 

Table 6.3 reporting cumulated spending multipliers on green versus non-green 
land use shows that, while green land use spending multipliers are not significantly 
different from zero on impact and over the first year’s horizon, cumulated multipliers 
at horizons greater than one year are large and grow over time. This suggests that 
spending to sustain natural ecosystems exerts powerful positive ripple effects on the 
economies that practice it: for every dollar spent in conservation, almost seven more 
are generated in the larger economy in the medium term, a result in line with findings 
in bottom-up analyses of local and regional impacts (see Batini et al. 2022).

Table 6.3 Cumulated Multipliers associated to Green and  
Non-Green Spending for Land Use 

Horizon Green Land Use 
Multiplier

Non-Green Land Use 
Multiplier

Impact -5.36 0.55*
1 Year -1.60 0.85*
2 Years 1.45* 0.95*
3 Years 3.75* 0.96*
4 Years 5.45* 0.95
5 Years 6.67* 0.94

Source: Batini et al. (2022).
Note: * denotes multipliers with credible intervals, delimited by the 16th and the 84th percentiles, 

that exclude zero.

4  For example this includes the construction and the maintenance of infrastructure such as fences, 
boardwalks, observation platforms, and other durable machinery such as communication equipment 
and optical devices for distant viewing, vehicles or satellite monitoring and GPS tracking devices 
necessary to perform conservation services.
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By contrast, the multipliers of spending to support industrial agricultural production 
are below one at every horizon. This reflects the high mechanisation of industrial 
agriculture, the typically low value added associated with high costs of machinery, 
fossil fuel energy, and imported chemical inputs and foreign-patented GMO seeds, all 
of which tend to have low domestic content, given the high global market concentration 
of suppliers of all these inputs (FOLU 2019; UNEP 2020; UNEP-UNDP-FAO 2021).

The high multipliers associated with green land use are expected and can be 
ascribed to two main determinants. First, as documented by Waldron et al. (2020) 
the conservation activity has a strong labour intensity. Much of the economic 
impact of conservation is in driving a visitor economy, with associated creation of 
opportunity and income in sectors such as hospitality and tourism in rural and coastal 
communities which, in developing countries, tend to have below average income, a 
higher marginal utility of income, and thus are more likely to have higher propensities 
to spend. Second, by limiting land available for agricultural expansion, conservation 
spending lifts the prices paid to rural producers (Waldron et al. 2020). More generally, 
protecting biodiversity helps underpin the ecosystem services upon which economic 
activity and lives depend, such as food production, fresh water, natural resources 
and the protection from extreme weather events. These activities all create jobs and 
inspire innovation through biomimicry (Kennedy and Marting 2016; OECD 2020). 
While keeping in mind the caution on comparability made above, this finding is a 
potential indication that repurposing spending from unsustainable land uses toward 
more labour intensive and high-domestic-content sustainable land uses may promise 
important economic gains and may hold the keys to a successful green recovery. 

6.4 Conclusions

Drawing on the work of Batini et al. (2022), in this chapter we discussed empirical 
evidence about output multipliers of spending in green and non-green energy and 
land use. Spending on the green economy is both efficient—returning more than the 
initial investment in all cases—and superior to spending on non-green activities. In 
the case of renewable versus fossil fuel energy investments, where country and time 
samples are homogeneous and allow for a formal statistical comparison, multipliers 
on green spending, at 1.1–1.7, are about twice as large as their non-green counterparts, 
at 0.4–0.7, depending on the estimation horizon and specification used.5 

These findings can be rationalised by noting that, compared with fossil fuel 
technologies, which are typically mechanised and capital intensive, the renewable 
energy industry is more labour intensive, and investments have a higher domestic 
content. This feature is highlighted in sector studies, showing that, on average, more 
jobs are created for each unit of electricity generated from renewable sources than from 

5  Please see the detailed results and the robustness analysis in Batini et al. (2022). 
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fossil fuels. Similar results emerge for spending on nuclear energy, for which there 
is an even greater multiplier than renewable energy—albeit obtained on a different 
dataset and thus not formally comparable.

Likewise, findings on ecosystem conservation spending show that it is associated 
with large economic gains. In contrast, spending to support unsustainable land 
uses—highly mechanised and imported-input-dependent industrial crop and animal 
agriculture—returns less than the initial expenditure. While these estimates originate 
in different datasets and preclude a formal discussion on their statistical difference, 
they are indicative of a potential economic advantage of a sustainable use of land 
relative to the widespread conventional farming practices. 

All in all, these findings lend support to those post-COVID-19 stimulus programmes 
that prioritise green investments. For instance, the European Union’s Next Generation 
EU plan, approved to help member states repair the economic damages caused by the 
COVID-19 pandemic, features the green transition as one of its core elements.
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7. Europe’s Green Investment 
Requirements and the Role of Next 

Generation EU
Klaas Lenaerts, Simone Tagliapietra, and Guntram B. Wolff

Introduction

Policymakers have made a clear commitment to use the European Union’s post-
pandemic recovery plan, Next Generation EU, to accelerate the bloc’s green transition. 
The underlying idea is simple: seize a moment of unprecedented economic and 
social disruption to reinforce the reorientation of Europe’s economic model towards 
sustainability, and in particular to accelerate the implementation of the European 
Green Deal. 

This idea also reflects a hope that green investments will have high fiscal 
multiplier effects and that they can achieve in one swoop a so-called ‘triple dividend’ 
promoting economic growth, fostering job creation and reducing greenhouse gas 
emissions (Hepburn et al. 2020). While this might be overly optimistic, it has shaped 
policymakers’ preference and means that significant parts of the EU’s recovery fund 
will be spent on green investments.

In practice, this has meant setting a 37% minimum target for spending on climate 
objectives under the Recovery and Resilience Facility (RRF), the largest component of 
Next Generation EU.

For this it is, of course, necessary to define ‘green’, ‘climate’ and ‘environmental’ 
spending. The regulation establishing the RRF (Art. 18) includes three different 
requirements that must be met by EU countries’ recovery and resilience plans, which 
are the framework for RRF spending:

1. All proposed measures must respect the ‘do no significant harm’ principle 
in relation to environmental objectives, and adherence to this must be 
demonstrated;
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2. Countries must explain how their plans contribute to ‘the green transition’. 
This term refers to both environmental and climate-change objectives and is 
not subject to a target;

3. At least 37% of a plan’s spending must go to measures which are specifically 
meant to support climate-change objectives, a narrower aim than the 
‘green transition’. The regulation provides coefficients to be used for the 
calculation of each measure’s contribution to the target. Note that there are 
also coefficients for ‘environmental objectives’, but no minimum share of 
spending was established for these.

Bruegel’s dataset of EU countries’ recovery and resilience plans, and the European 
Commission’s assessments (2021), show that all countries have met this 37% 
minimum requirement. However, in some cases the Commission’s assessment of the 
plans reported a different ‘climate share’ than originally stated by the member states 
concerned (e.g. higher for Austria while lower for France and Italy). The Commission 
judged that all plans respected the ‘do no significant harm’ principle to a great extent.

In this chapter, we look at both the climate and environmental components of the 
national plans in the RRF framework to understand countries’ spending priorities in 
these fields. Including both of these areas in our analysis is important, as doing so 
better reflects the encompassing nature of the European Green Deal.

7.1 Overall Priorities

We first looked at each country’s green spending, as categorised under the European 
Commission’s green ‘flagship areas’: Power up, Renovate and Recharge and Refuel 
(referring, broadly, to cleantech, building energy efficiency and sustainable transport). 
This provides an understanding of overall spending priorities. Note that the numbers 
we present here are different from the allocations to climate-change objectives, as 
reported in the national plans and Commission assessments, since we count the full 
allocations of measures included in the relevant categories (though some of their 
components might not contribute to climate objectives) and exclude some measures 
that contribute to the 37% target but have a non-green primary focus.

When classified this way, national allocations differ significantly (Figure 7.1). For 
the EU as a whole, Recharge and Refuel is the main green spending priority, accounting 
for more than a third, or €86 billion. For countries including Estonia, Germany, 
Hungary, Latvia, Luxembourg and Romania, this area even accounts for 50% or more 
of all green spending. Italy and Spain also have notably high sustainable transport 
allocations.

The Power up priority has been allocated around a quarter of green spending at 
the EU level, or €55 billion. Shares are, however, much larger in countries including 
Cyprus, Czechia and Poland, which allocate close to two thirds or more to this area. 
Though not visible in Figure 7.1, Sweden also spends money on this, but the amount 
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could not be singled out based on the information in the plan, and therefore falls 
within the ‘other green’ category. Some spending on renewable energy is included 
under Renovate for Luxembourg.

The smallest green flagship in spending terms is Renovate (energy efficiency of 
buildings), which receives €48 billion in the EU. France, Greece, Latvia, Slovakia and 
Belgium go against the trend by devoting considerably higher shares to improving 
their building stocks.

Finally, ‘other green’ in Figure 7.1 captures spending that either could not be put 
into one single category, or which is primarily devoted to other items in support of 
the green transition. This amounts to €34 billion of spending on measures including 
reforestation and biodiversity protection. For Sweden it includes broad ‘climate 
investments’ with many different elements. Luxembourg directs half of its green 
spending to environmental protection and biodiversity, and Croatia plans relatively 
high spending on waste and water management and tourism. Finally, a significant 
share of Slovenia’s ‘other green’ goes to water management and flood prevention.

Fig. 7.1 Green spending in the national Recovery and Resilience Plans, counted using the European 
Commission’s flagship classification (% of total green spending).

Source: Bruegel based on submitted national recovery plans. Note: country names are followed by 
total green spending in € in brackets. These amounts are the sums of spending (grants and loans) 
categorised under the flagships Power up, Renovate, Recharge and Refuel, and a residual category, 
‘other green’. Some measures that also contribute to the green transition but are aimed primarily 
at other fields are not included. Total green spending can therefore differ from the total amounts of 
spending related to climate change objectives as reported by the plans, which are calculated with 
weights assigned to individual spending items by member states and which should be at least 37% 

of total RRF spending within a country.* Includes twenty-two countries currently in the dataset.
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7.2 A More Detailed Examination

While the Commission’s flagship-based classification is useful for getting an 
overall idea of green spending priorities, a more granular breakdown is required to 
understand thoroughly the measures countries intend to put in place (Figure 7.2). 
Bruegel introduced its own classification to allow for this sort of deeper analysis.

Unsurprisingly, this more detailed classification also reveals significantly varying 
national spending priorities. In EU aggregate terms, spending to increase the energy 
efficiency of buildings takes the largest share, with €45 billion, almost a fifth of total 
green spending. This usually concerns both public and private buildings, sometimes 
explicitly targeting social housing as part of a ‘just transition’ narrative. Belgium and 
France have made renovations the largest component of their green spending, devoting 
around 28% to it. Czechia, Greece, Latvia and Slovakia spend even larger shares on 
this, reflecting what is shown in Figure 7.1.

The second biggest category at the EU level is public transport, with €34 billion, 
or 15%. This is a particularly large part of planned green spending in Romania (47%) 
and also in Austria, Hungary, Latvia and Lithuania, where it accounts for more than a 
third of green spending.

We created a separate category for high-speed trains, which ranks third in size with 
€26 billion, or 12%. Almost all the planned investments are in Italy (€24 billion), where 
it is one of the largest spending categories. The rest of the spending on high-speed 
trains is planned most notably in Czechia and Germany. Taken together, spending on 
‘regular’ public transport and on high-speed trains surpasses spending on renovations 
in the EU as the biggest green subcomponent.

The fourth biggest category in the EU is renewable energy sources, which receives 
€23 billion, or around 10% of green spending. Most of this spending will be concentrated 
in three countries: it is the biggest green component for Poland with 37% (€9 billion); 
Spain and Italy will also be big spenders in absolute terms, with €5 billion and €6 
billion respectively. Remarkably, renewables don’t really feature in the French and 
German plans, which allocate substantial amounts to hydrogen development instead.

Finally, measures specifically targeting hydrogen come in seventh place at the 
EU level, behind electric mobility (mostly championed by Germany and Spain) and 
climate adaptation. Countries will spend in total €11 billion (5% of green spending) on 
this alternative fuel, with €3 billion of spending planned in Germany, €3 billion in Italy, 
€2 billion in France, and around €1 billion each in Poland and Romania.

Depending on which classification system is used, at the EU level some €225 billion 
of the RRF funds is set to be spent on green elements. This is certainly a welcome and 
necessary effort, but it pales in comparison to the annual investment needed by 2030 to 
realise the aspirations of the European Green Deal, as illustrated hereafter.



7. Europe’s Green Investment Requirements and the Role of Next Generation EU  101

Fig. 7.2: Green spending by Bruegel’s own Level 2 classification (% of total green spending).
Source: Bruegel based on submitted national recovery plans. Note: the classification used is ‘Bruegel 
Level 2, 1st’ from the Bruegel dataset. Country names are followed by total green spending (as 
defined by Bruegel’s Level 1 classification) in € in brackets. Some measures that also contribute to 
the green transition but are primarily aimed at other fields are not included. Total green spending 
can therefore differ from the total amounts of spending related to climate change objectives as 
reported by the plans, which are calculated with weights assigned to individual spending items by 
member states and which should be at least 37% of total RRF spending within a country.* Includes 

twenty-two countries.

Investment Requirements to Deliver the European Green Deal  
and Global Net-zero Pledges

To become climate neutral by mid-century, the European Union and other major 
economies must substantially reduce their greenhouse gas emissions during this 
decade. The EU aims to reduce its emissions by 55% by 2030 compared to 1990 levels 
with a wide range of policies proposed in the European Commission’s ‘Fit for 55’ 
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package. Meanwhile, the United States aims to reduce its emissions by 50–52% by 2030 
compared to 2005 levels,1 and China wants its CO2 emissions to peak before 2030. To 
achieve this, major investment will be needed. 

To understand the investment required to deliver on these pledges it is useful to 
review the multiple estimates in the field. Global energy investment currently stands 
at around $2 trillion per year or 2.5% of global GDP, according to the International 
Energy Agency (IEA). In an illustrative pathway (IEA 2021), this will have to rise to 
$5 trillion or 4.5% of GDP by 2030 and stay there until at least 2050 to reach net zero 
CO2 emissions by 2050 (Figure 7.3). Much of this will be spent on electricity generation 
and infrastructure to electrify new economic sectors and to make the electricity system 
more suitable for much higher volumes and variability of renewable energy.

Fig. 7.3 Annual average capital investments worldwide to reach net-zero CO2 emissions by 2050  
($ billions, 2019 prices).

Source: International Energy Agency (2021).

Other net-zero pathways point to similar orders of magnitude (Figure 7.4). The 
International Renewable Energy Agency (IRENA 2021) frontloaded the necessary 
investments into the 2020s, resulting in global investments of $5.7 trillion per year until 

1  See White House factsheet, 22 April 2021, https://www.whitehouse.gov/briefing-room/statements-
releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-
target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-
technologies/.

https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
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2030, though these decrease to less thereafter. Bloomberg New Energy Finance (BNEF 
2021) estimated the average investment requirements to be between $3.1 trillion and 
$5.8 trillion per year up to 2050.

Fig. 7.4 Average yearly global investment needs in order to reach net-zero CO2 emissions from 
energy by 2050, different estimates ($ trillions).

Source: Bruegel.

For the EU, the European Commission (2020) estimated that reaching the 2030 climate 
target will require additional annual investments of €360 billion on average, starting 
now. This will raise relevant investments from an average of €683 billion per year in 
the last decade to around €1,040 billion per year. Roughly a third of the additional 
investment is in transport, by far the largest component because of substantial vehicle 
replacement needs. Apart from transport, the emphasis seems to lie more on doubling 
investment in residential heating, but smaller components, such as power grids and 
plants, still have to increase by a factor of two (Figure 7.5).

According to all of these estimates, reaching climate neutrality by 2050 will thus 
require investments in energy and transport systems roughly 2 percentage points of 
GDP higher than current levels. No government can finance this with public money 
alone, so enabling and incentivising policies such as carbon taxes and green financial 
regulation will be necessary to mobilise private investments. Governments could also 
try to focus their spending on areas and initiatives from which viable companies can 
arise, as part of a green industrial policy (Tagliapietra and Veugelers 2020). The extent 
to which governments can rely on private funding for these additional investments 
will vary widely between countries (see, for example, EIB 2021 for EU countries), 
but given the large overall expansion, global public energy investments may need to 
double in absolute terms even with significant private participation (IRENA 2021). 
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Fig. 7.5 Average annual investment needs to reduce EU emissions by 55% by 2030, compared to 
baseline trend and historical data (€ billions, 2015 prices).

Source: European Commission (2020). Note: ‘Mixed 55%’ is a scenario (MIX) that features a 
combination of expanded carbon pricing and moderately increased ambitions in energy regulations. 
The baseline is a scenario in which current policies and targets for 2030 continue to apply (-40% 

emissions).

In the EU, a rough estimate suggests additional public investments of €100 billion per 
year are required (Darvas and Wolff 2021).

7.3 Conclusion

The green spending financed by the Recovery and Resilience Facility may serve 
primarily as a short- to medium-term stimulus policy. In reality it will have to be 
the start of a bigger and sustained investment push to make the European economy 
climate-neutral and able to prosper in a post-fossil fuel world. The national recovery 
plans suggest that member states have different needs and approaches, and make 
choices between, for example, renewables versus nuclear energy or electric cars 
versus public transport and high-speed trains. All countries have in common however 
that massive mobilisation of private funding will be necessary, given the limited 
fiscal space of most governments. Spending choices need to create opportunities for 
private initiatives to take off, and suitable policies and regulation must incentivise 
and facilitate.
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8. The Public Spending Needs of Reaching 
the EU’s Climate Targets

Claudio Baccianti

Introduction

The European Green Deal has set the clear goal of reaching net-zero greenhouse gas 
emissions by 2050, bringing climate action centre stage. The revised intermediate 2030 
target of reducing greenhouse gas emissions by at least 55% compared to 1990 levels 
has triggered a comprehensive revision of relevant EU and national legislations and 
funding schemes. Since then, it has become even more evident that the green transition 
will have important economic and fiscal effects across the EU even before 2030. While 
the investment needs of EU climate policy are often discussed, understanding of the 
fiscal implications is still limited. This article offers an estimate of the climate public 
spending needs in the EU, based on a review of the evidence and literature for each 
sector. In the current decade, public expenditures on green investment should increase 
by 1.8% of GDP in a scenario with a balanced policy mix. Most of the spending will go 
to the buildings and transport sectors (Fig. 8.1).

The fiscal costs of the green transition can be minimised by making extensive 
use of carbon pricing, regulation (emission standards), soft loans and de-risking 
instruments. The regulator can trigger emission abatement by making low-carbon 
technologies cheaper (e.g. tax incentives) or traditional fossil-based and inefficient 
alternatives more expensive (carbon pricing), or a mixture of both. Because of political 
economy considerations, politicians prefer to offer generous financial support to green 
investment, shifting the burden to public finances.

Even if governments will successfully crowd in as much private capital as possible, 
the public share of the aggregate investment costs should still be close to 50%. Public 
budgets are one of the main sources of funding for key infrastructures in the power 
and transport sectors. Moreover, a large stock of buildings to be renovated is publicly 
owned, and low-income households will need substantial public support to renovate 
their homes. During this decade there is also the need to deploy technologies like 

© 2022 Claudio Baccianti, CC BY-NC 4.0  https://doi.org/10.11647/OBP.0328.08
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green hydrogen and low-carbon industrial solutions that are still expensive and will 
rely on public funding for a while.

Fig. 8.1 Composition of public spending to support green investment in 2021–2030 in the EU.
Source: author’s calculation.

8.1 A Sectoral View of the Public Spending Needs in the EU

8.1.1 Power Sector

8.1.1.1 Power Generation

The rapid deployment of renewable power generation is essential to displace fossil-
based power plants and to feed the growing electricity demand from green hydrogen 
production and the diffusion of heat pumps and electric vehicles. According to the 
European Commission, the total renewable energy generation capacity in the EU 
should reach 1236 GW by 2030, of which 510 GW of wind and 592 GW of solar PV, 
under the RePowerEU plan. The rate of deployment must increase very quickly (Fig. 
8.2 Solar and wind power—Annual change in installed capacity in the EU.). Only 
20 GW per year of solar and wind power capacity were added in 2016–2020,1 and 
around 40 GW will be installed in 2022, according to the IEA (2022). To reach the 2030 
RePowerEU targets, annual capacity additions for renewable power will have to stay 
close to 85 GW through this decade.

However, tripling or quadrupling the annual renewable capacity additions may 
still lead to investment flows no higher than what Europe experienced in the 2010–
2011 boom. In those years, the EU annual investment in renewable power generation 
reached 80 billion euros, and then rapidly dropped and hovered around 30 billion in 
2013–2019.2 In the meantime, the investment costs per GW installed for solar and wind 
power have declined sharply between 2010 and 2020, i.e. 81% for solar PV and 31% for 
wind globally (IRENA 2021). To reach the 2030 EU climate targets, available studies 
estimating the power generation investment needed in 2021–2030 put annual capital 

1  Based on Eurostat data.
2  Baccianti and Odendahl (2022). Values in 2020 prices.
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expenditures between 45 and 80 billion euros per year (Baccianti and Odendahl 2022). 
However, these figures do not account for the revised ambitions of the RePowerEU 
plan and the current reversal of the long-term renewable investment cost decline, 
which followed the COVID-19 crisis. As prices of key commodities such as steel, 
copper and aluminium skyrocketed, the costs of solar PV modules and wind turbines 
also increased and are expected to remain higher than the pre-pandemic levels until 
2023, while remaining competitive with fossil fuels (IEA 2022).

Fig. 8.2 Solar and wind power—Annual change in installed capacity in the EU.
Sources: Author’s calculations on European Commission (2022b), IEA (2022), Eurostat data.

New solar and wind power generation projects are much less dependent on public 
support than in the past, and the private sector is expected to provide a high share of 
the financing needs. The OBR (2021) and IEA (2021) expect the direct contribution of 
public funding to renewable power investment to be below 20% in net-zero by 2050 
scenarios. Globally, in 2013–2018 the public sector share of total investment financing 
was 14% on average (around 30% for off-grid renewables). Grants and subsidised 
loans made only 4% of capital expenditures, with shares up to 10% in Europe (IRENA 
and CPI 2020). However, IRENA and CPI (2018) point out that, while the share of 
capex support in Western Europe was 20% in 2015, the public sector contribution 
to investment costs reached 55% when revenue support (e.g. feed-in tariffs, etc.) is 
included. Since then, support schemes have been reformed across Europe, shifting 
to a larger reliance on market-based revenues. Thanks to fast-declining production 
costs for renewable power, reforms reduced the subsidy rate for new installations. The 
average subsidy to supported plants dropped from 110.22 €/MWh in 2015 to 97.95 €/
MWh in 2019, with solar PV plants still receiving more than 200 €/MWh on average in 
several countries in 2019 (CEER 2021).3 

3  Values are capacity-weighted averages from CEER (2021). These figures only cover the pool of 
supported plants and they do not reflect the fact that more and more RES projects do not receive any 
direct financial support.
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Going forward, so much new solar and wind power capacity is needed that part 
of the new plants will have to be located in less productive locations. Small scale 
rooftop solar PV, agri-voltaics and off-shore wind power will play an important role to 
reduce land consumption and their potential is high. Rooftop solar PV in the EU could 
produce 680 TWh of solar electricity annually, which is equal to around one quarter of 
the current EU power demand (Bodis et al. 2019). Using just 4% of the arable land in 
Germany for agrivoltaics—that is the dual use of agricultural land to produce farming 
products and solar power—could satisfy the entire German power consumption 
(Trommsdorff et al. 2020). However, these solutions have a higher levelised cost of 
electricity generation and will demand more direct subsidies than utility-scale solar 
or onshore wind. Generating electricity on arable farming land and rooftops can be 
on average twice as expensive over a twenty-year period as using ground-mounted 
solar PV plants, while the cost disadvantage is less pronounced for agrivoltaics on 
permanent crops and grassland (Trommsdorff et al. 2020). Agrivoltaics is a new and 
relatively niche market at the moment, with strong potential for cost-cutting innovation.

The impact that the support of new renewable power generation will have on public 
finances will depend on the policy design and on market conditions. In twenty-one out 
of twenty-eight member states, renewable support schemes have been financed via 
special levies and not general taxation over the last few years (CEER 2021). Charging 
a levy on the final electricity price relieves the government budget from the cost of 
supporting renewables, while allowing the possibility to intervene and temporarily 
ease the burden on consumers. In 2022, Germany joined the group of countries 
financing the renewables support scheme via the state budget. Furthermore, the policy 
cost will depend on the dynamics of wholesale power prices and capture, carbon and 
gas prices, as well as the level of demand over the next two to three decades (Agora 
Energiewende 2022) 

8.1.1.2 Power Grids

Investment in power grids is necessary to enable the electrification of energy demand 
and the penetration of intermittent renewable power generation. Transmission lines 
will have to be strengthened to allow renewable power generated in high-performing 
areas to reach other regions, and to accommodate for higher electricity consumption. 
The digitalisation and upgrade of distribution networks and adoption of storage 
technologies will balance the market in the presence of a high share of renewables in 
power generation. 

The investment gap estimates significantly vary across studies, especially regarding 
the additional needs before 2030 (Fig. 8.3 Cumulative investment in power grids 
in 2022–2030 and historical.), while all much higher than historical levels. These 
differences can be explained by disparate views on the rate of electrification. From 
these and other studies we learn that investment flows into distribution networks will 
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be larger than those into transmission lines (IEA 2021; Goldman Sachs 2022), and that 
investment should scale up after 2030, as power demand and the share of renewable 
generation are substantially higher. 

The ownership of transmission and distribution system operators varies across EU 
countries. Power infrastructure companies are all or mostly publicly owned in France, 
Sweden, the Netherlands and Latvia, while in Spain, Portugal and Italy the ownership 
is mainly private. Other countries have mixed models (CEER 2022). Governments 
can in part contribute through grants and direct investment, as for instance with 8.5 
billion euros of dedicated investments in different national recovery and resilience 
plans (European Commission 2022a). But in general, power grid investment is financed 
through corporate debt and consumer levies, i.e. network charges, and not general 
taxation. However, as electricity tariffs are regulated, grid operators may experience 
budget deficits that eventually require governments to step in. In the past, this kind 
of contingent liability posed a limited risk to public finances even in the most exposed 
countries (Linden et al. 2014), but the situation should be reassessed in light of the large 
investment needs.

Fig. 8.3 Cumulative investment in power grids in 2022–2030 and historical.
Note: historical investment from European Commission (2021a).

8.1.2 Buildings and District Heating

The decarbonisation of buildings, in particular private and residential, is one of the top 
challenges in the transition to net-zero emissions. Markets for energy-saving building 
retrofits across the EU will need to undergo an unprecedented transformation, 
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doubling or tripling the annual rate of renovation of the building stock and shifting 
towards deep renovations. According to the European Commission, thirty-five 
million buildings should be retrofitted by 2030 to meet the climate targets and the 
electrification of heating systems should speed up significantly—soon reaching a 4% 
annual replacement rate of fossil fuel boilers.

Buildings account for 69% of the non-transport climate investment gap in 2021–
2030, according to the Commission’s modelling (European Commission 2020b). Both 
the European Commission (2020b) and McKinsey (2020) estimate that energy-related 
investments in the building sector should reach 300 billion euros per year between 
2021–2030. This figure is 160 billion euros higher than investments in the sector over 
the last decade, so capital expenditures should more than double rapidly from those 
levels. A recent study by the Joint Research Centre (Wouter et al. 2021) stated that 
the renovation of the building envelope and space heating of existing residential 
buildings alone (excluding new and non-residential constructions) would require 91 
billion euros more in annual investment in 2021–2030. Reducing the cost of energy-
saving renovation is complicated by a lack of standardisation and serial renovations 
(BPIE 2020). The heterogeneity of the building stock forces architects and construction 
companies to adopt customised solutions, a condition that weighs on costs.

The number of homes undergoing energy-saving renovations every year has 
historically been too low to make a dent in emissions. While spending in home 
renovations stands at around half a trillion euros annually, most of the spending—60%—
is for interventions that do not affect the energy efficiency of the building (European 
Commission 2019). While 12% of the EU housing stock every year actually undergoes 
some kind of energy-saving renovations, only one out of ten of those retrofits achieves 
substantial primary energy savings above 30%. To achieve the EU’s 2030 climate targets, 
the current annual rate of energy renovations will have to double by 2030 and the share 
of ‘deep’ renovations, delivering primary energy savings of at least 60%, should rise 
from 0.2% of dwellings each year to 1.3–1.7% in 2030 (European Commission 2020b).

Private finance will continue to play a key role in financing building renovations, 
but governments must step up support if they want to increase the rate of retrofitting 
quickly. The development of instruments such as green mortgages and on-bill 
financing can unlock the full potential of private capital. However, there are several 
reasons why public grants and tax incentives will have to cover a significant share of 
capital expenditures, in order for the emission reduction targets to be achieved:

• the climate externalities from consuming energy and emitting greenhouse 
gases in the residential and commercial sectors are often insufficiently priced 
(OECD 2021), and public funding has to fill the incentive gap. 

• Other social benefits are not fully internalised in the cost of energy efficiency 
renovations. Carrying out a deep home renovation can significantly reduce 
the load on the power grid of switching to a heat pump. But it may not 
always be attractive for households to pay for the high upfront costs of 
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improving the thermal envelope of the building because of the long payback 
times (Element Energy 2022). Without the energy efficiency investment, a 
larger heat pump with higher power demand is installed, leading to higher 
system costs. Public grants and tax incentives can increase the rate of deep 
renovations, reducing the effect of heat pump deployment on the power grid. 

• Subsidies can be an effective instrument in the short term to quickly scale up 
the deployment of energy efficiency and clean heating technologies, creating 
markets for these technologies, attracting talent and inducing further 
innovation in the sector.

Energy renovation policies and the fraction of costs covered by grants and tax incentives 
widely vary across EU countries. Economidou et al. (2019) estimated that national 
governments in the EU were spending around 15 billion euros annually in fiscal 
support schemes during the 2010s. The most generous scheme currently active is the 
Italian Superbonus 110% (or Ecobonus), which waives the full cost to the homeowner 
of renovations delivering an upgrade of two energy classes in the national scale, up 
to predetermined cost thresholds. Other countries, notably Germany, make a more 
balanced use of grants and low-interest loans. Building renovation programmes were 
an important component of the post- COVID-19 recovery plans in Europe, especially 
those projects financed through the Recovery and Resilience Facility. In the twenty-
two plans approved in 2021, energy efficiency programmes for residential buildings 
received 28.4 billion euros, and 20.2 billion euros were allocated to the renovation of 
public buildings, in both cases to be spent by the end of 2026 (European Commission 
2022a). 

Millions of residential buildings housing low-income households will have to 
be renovated by 2030. Individuals at risk of poverty or social exclusion4 alone make 
up 20.9% of the EU population and, even for households in the broader group 
of low-income earners, the upfront cost of comprehensive energy renovations is 
not affordable. Moreover, energy expenditures of the lowest income deciles are in 
absolute value lower than those of richer households,5 a factor that tends to increase 
the payback period of home renovations, making them less attractive for low-income 
households. In countries like the Netherlands, home renovation aid is traditionally 
provided through social housing, while in Southern and Eastern Europe (and also 
Germany) subsidised rental housing covers a very small fraction of the housing stock. 
Governments should create or enhance special programmes to renovate low-income 
homes. Such policies are becoming increasingly urgent as national and EU regulations 

4  The 2019 figure is from Eurostat and the indicator is defined as individuals that have an equivalised 
disposable income below the risk-of-poverty threshold (which is set at 60% of the national median 
equivalised disposable income) or those that have severe material and social deprivation.

5  See for instance the European Commission’s report Prices and costs of EU energy—Ecofys BV study, 
Annex 3.
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mandate the renovation of the most energy-consuming buildings by the beginning of 
the next decade. 

Governments of EU countries with lower incomes may have to provide overall 
higher grants and subsidies for residential renovations, compared to those of richer EU 
member states. BPIE (2020) argues that more public funding is needed in Southern, 
Central and Eastern EU countries to mobilise a given amount of investment in home 
renovations compared to West and North-West Europe (a leverage factor of 1.5 instead 
of 3). In fact, in lower-income countries, renovation costs tend to account for a higher 
percentage of GDP. While labour and installation costs are lower in Bulgaria, Greece, 
Portugal and Romania than in richer EU countries, the price of insulation materials, 
heat pumps and solar panels should not be significantly different. With the proposed 
revision of the ETS, European Commission (2021c) estimates that annual residential 
capital costs in 2030 will increase more as a share of aggregate household consumption 
in lower-income EU countries (0.97%) than in high-income ones (0.62%). 

Non-residential buildings will have to contribute too, and the quite large share of 
public ownership increases the fiscal costs of renovating this part of the stock. A quarter 
of the total building area in the EU is used for commercial and public services.6 Public 
buildings, i.e. public offices, buildings for public education and health services, make 
on average around 30% of the non-residential building stock,7 with stark differences 
across EU countries. Only 10% of non-residential floorspace was publicly owned in 
Greece in 2011, whereas the public share was close to 90% in Estonia and Bulgaria 
(Economidou et al. 2011). Even if time series data on the ownership structure of non-
residential buildings in the EU are not available, public shares are thought to have 
fallen over the last three decades as European governments privatised education and 
health services and sold buildings to finance the reduction of public debt stocks.

Finally, district heating and cooling is another important component in the 
decarbonisation of the energy consumption in buildings. Centralised and large-scale 
heat generators can provide energy efficiency gains compared to individual heating 
and some EU countries have traditionally invested seriously in this solution. In 
Poland and Slovakia district heating provides around 20% of the energy consumed in 
residential buildings, while the figure is somewhere between 30% and 40% in Finland, 
Estonia, Sweden and Denmark. In Southern and Western Europe the contribution of 
district heating is instead significantly smaller, at below 10%.8 

There are therefore sizeable investment needs and opportunities in the district 
heating and cooling sector across Europe, either to expand the grid and generation 
infrastructure or to switch existing plants away from fossil fuels. McKinsey (2020) 
estimates that 500 billion euros are needed up to 2050 to install new district heating 
networks in the EU, and it considers this technology to have low abatement costs and 

6  European Commission’s EU buildings factsheet. Data refer to 2013.
7  Author’s calculation based on European Commission’s EU buildings factsheet data.
8  2017 data from IEA.
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to be the best replacement for fossil fuel boilers in densely populated areas and hard-
to-retrofit buildings. Similarly, Mathiesen et al. (2019) pin down the spending needs 
in the sector at 865 billion euros over the same period (of which around 60% is in 
addition to current trends), with most of the investment carried out before 2040.

8.1.2.1 Industry, Hydrogen and Waste

The industry transition to zero emissions requires a comprehensive policy framework 
that encompasses the different steps of the value chains. Upstream interventions include 
the expansion of the zero-emissions hydrogen production capacity, i.e. electrolysers, 
and the investment in hydrogen and CO2 pipelines. The production of intermediate 
goods can be decarbonised with investment in clean technologies supported by 
capex and opex support. Moreover, measures like a border carbon adjustment may 
be needed to preserve firms’ competitiveness in trade-exposed industries. Currently, 
these industries receive free allowances in the EU ETS, a subsidy scheme that is worth 
around 43 billion euros per year with a carbon price of 80 euros per ton of CO2eq. 
Final demand can also steer incentives through the value chains when regulation on 
embedded CO2 and materials consumption is in place.

Zero-emissions hydrogen will be a key enabler of the industry green transition 
and it will be used to replace fossil fuels both as fuel and as feedstock in industrial 
processes. Hydrogen is already used widely, but it is produced with fossil fuels, mostly 
coal, and must be replaced with green hydrogen. Manufactured with electrolysers 
and renewable power, green hydrogen is currently more expensive than the “brown” 
alternatives and it requires a substantial amount of new renewable power capacity. 
The EU targets the exponential increase of renewable hydrogen production capacity 
from almost zero today to 40 GW by 2030. RePowerEU plan updated this target to 
10 million tons of domestic renewable hydrogen production and 10 million tons of 
renewable hydrogen imports by 2030. Biomass, biogas and biomethane will also play 
an important complementary role in decarbonising industry.

The investment needs in industry and hydrogen supply are relatively small 
compared to other sectors. In a scenario compatible with the Fit for 55 targets and 
regulation, the European Commission estimates that industrial investment should 
rise from around 11 billion euros per year in 2011–2020 to 26 billion euros per year 
in 2021–2030, which is more than double past levels (European Commission 2021a). 
McKinsey (2020) instead evaluated the green investment gap in the sector at 8 billion 
euros per year in this decade. These spending needs increased after the war in Ukraine 
made it urgent to reduce gas consumption. The RePowerEU plan adds 4.5 billion 
euros per year up to 2030 of investment in industry and around 4 billion euros p.a. in 
biomethane to eliminate Russian gas imports (European Commission 2022b).

Investment grants for low-carbon industrial projects should absorb the higher capex 
and cover 20–30% of the investment costs in most cases, with support declining in 
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the technological maturity (Material Economics 2022). Material Economics estimates 
that scaling up key breakthrough technologies in steel, petrochemicals and cement 
production in the EU would require 6–11 billion euros in grants up to 2030, to mobilise 
31–37 billion euros of green investment. The EU Innovation Fund, which finances 
innovative low-carbon technologies not only in industry, plays a key role in this area 
and supports up to 60% of capital expenditures.

The fiscal cost of scaling up green investment in heavy industries will come not 
only from one-off investment grants but also from recurring subsidy payments. 
Investments such as energy efficiency improvements and the switch to industrial heat 
pumps increase productivity and lower the unit costs of production. In other cases, i.e. 
switching to green hydrogen or capturing and storing emissions, the plant production 
costs rise. Agora Energiewende (2022a) estimates that decarbonising the production 
of 11 Mt of steel in Germany before 2030 would increase capital expenditures in the 
sector by 8 billion euros and operating expenditures by 27 billion euros over ten years 
(a so called “revenue gap”). While part of these additional production costs may be 
eliminated in the future with technological progress on the green inputs, i.e. green 
hydrogen, the rest should be covered either by carbon pricing or public subsidies. 

Opex support can take the form of long-term support contracts such as Carbon 
Contracts for Difference (CCfD). The CCfD commits the public sector to pay a 
subsidy covering the gap between the actual carbon price and the strike price, for 
each unit of product manufactured using the green technology. This instrument 
tracks the realised revenue gaps and reduces the risk of overcompensating investors, 
contrary to upfront grants. CCfDs have recently gained more and more interest from 
policymakers. Germany is financing a pilot scheme with 550 million euros under its 
recovery and resilience plan, and the EU Innovation Fund will also roll out a specific 
CCfD programme.

Finally, waste management and the efficient use of natural resources (circular 
economy), can make a significant contribution to reducing greenhouse gas emissions. 
The European economy notably produces a large amount of urban and industrial 
waste, and the sector generates 3% of EU emissions. Landfills are a main source of 
methane emissions. Investing in more sustainable waste management systems, shifting 
to the reuse and recycling of materials, and designing products in a way that minimise 
waste production, are all essential. The transition to a circular economy also allows 
the reduction of upstream emissions, as a lower amount of materials is processed in 
industry (Agora Energiewende 2022c). Circular economy investment also contributes 
to reducing the material consumption footprint and the extraction of natural resources 
(e.g. wood, water, minerals). The investment needs in this area are not always included 
in the assessments of climate mitigation scenarios, because material efficiency is not 
always modelled directly. For instance, the European Commission (2020a) offers 
separate estimates of the investment needs for a circular economy.
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8.1.3 Transport

Domestic transport generates 22% of the EU greenhouse gas emissions and 
international aviation and maritime transport contribute to another 7%. Road transport 
vehicles are notoriously a major source of oil demand and directly consume 48% of the 
total oil and petroleum products in the EU.9 While they are the most common type of 
transport vehicle in circulation, private cars account for only around 44% of domestic 
and international transport emissions (McKinsey 2020). Light- and heavy-duty trucks 
release significant amounts of emissions, and account for around 27% of the sectoral 
total. Transportation is the only sector that has increased greenhouse gas emissions 
since 1990 (McKinsey 2020) and the demand shift towards heavier cars, i.e. SUVs, has 
offset fuel economy gains over the last few years (IEA 2021b).

8.1.3.1 Private Transport

Zero-emission vehicles (including fully electric) are still more expensive than their 
equivalents with internal combustion engines, and subsidies are necessary to ensure a 
rapid uptake of these technologies. Even if electric cars already offer cost savings while 
driving in several parts of Europe, their higher price tag and charging infrastructure 
requirements make them less attractive to most customers. Different forms of 
subsidies, i.e., purchase discounts and waivers from ownership taxes, are already in 
place across the EU and should continue as long as price parity is reached. According 
to BloombergNEF (2021), price parity between battery EVs and ICE cars for the large 
and medium car segments will be reached significantly earlier than for small cars 
(2022 and 2023 respectively, instead of 2027 for small cars). However, the timeline is 
now more uncertain, given the recent sharp increase in the cost of producing batteries 
and other electric car components.

There are no comprehensive assessments of the fiscal costs of subsidising electric 
vehicles in the EU, but it is possible to understand the order of magnitude with an 
example for battery electric cars. There are three components of the total fiscal cost: the 
subsidy for each car sold (including various tax benefits), the number of annual sales, 
and the percentage of car models receiving support. In fact, market segments where 
EVs are already competitive may not be eligible for subsidies going forward. Fig. 8.4 
Cost of electric car subsidy programmes and annual sales of BEVs. shows how the cost 
of the subsidy scheme evolves as support is gradually reduced while the share of EVs 
rises. We model a 6000-euro subsidy in 2023 that is reduced to 5000 euros in 2025 and 
to 3000 euros in 2027. The share of supported models also declines over time. Overall, 
the direct fiscal cost of the car purchase scheme in all EU countries does not exceed 10 
billion euros per year, which is less than 0.1% GDP.

9  Based on Eurostat data.
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Fig. 8.4 Cost of electric car subsidy programmes and annual sales of BEVs.
Source: author’s calculation. Note: the cost for 2023 includes a 2000-euro subsidy for the purchase of 

new plug-in hybrid electric cars.

Private and public charging stations and other infrastructure for alternative fuels are 
essential for the rapid diffusion of clean vehicles. Millions of charging points will have 
to be installed in homes, offices and public areas for shared use. The majority should 
be slow chargers at home (below 22 kW), which cost less than a couple of thousand 
euros including installation (BloombergNEF 2021). Ultra-fast and fast chargers are 
much more expensive, but their cost is expected to drop significantly over the next 
years and they are needed in lower numbers. In a 2050 net zero emissions scenario, 
BloombergNEF (2022) estimates annual investment in private and public charging 
infrastructure in Europe should reach 11 billion US dollars (around 10 billion euros) 
in the period 2026–2030, of which 4 billion US dollars will be for public charging 
stations.10 Deployment subsidies therefore should not put a significant burden on 
public finances. A back-of-the envelope calculation with a support rate of 50% in 
2022–2025 and 30% in 2026–2030, similarly to OBR (2021), gives an estimate of public 
cost at around 3.1 billion euros per year in 2022–2030.

8.1.3.2 Public Transportation

Modal shift is another way of reducing greenhouse gas emissions and local pollution 
from road transport and air travel. For climate policy, an increasing use of collective 
transportation is important to reduce emissions beyond what the switch to alternative 
zero emissions vehicles can achieve. The share of passenger-kilometres travelled 
by buses and trains out of the total kilometres travelled within the EU has slightly 

10  Values refer to the EU, Norway and Switzerland.
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declined from 18% in 2000–2002 to 17.2% in 2017–2019. This aggregate figure hides 
quite stark differences across EU countries, as there has been a general decline in 
former communist countries, where individuals switched to private transportation, 
and a small increase in Western Europe (e.g. Italy, France, Austria, Sweden). Panel 
A of Fig. 8.5 The evolution of public transport use. shows that, over the last twenty 
years, countries that started with a high usage level of rail and public transportation 
in the early 2000s have shifted most dramatically to passenger cars. Panel B focuses on 
Western Europe and rail transport. It displays the relationship between the cumulative 
investment in rail networks between 1995 and 2015 and the change in the share of 
trains in inland passenger transport after the year 2000. The shift to rail transport 
has been limited to a few percentage points even in countries like Austria, Spain and 
Switzerland that invested quite a lot in their rail networks.

Fig. 8.5 The evolution of public transport use.
Source: author’s calculations on Eurostat and OECD data. Note: Cumulative investment in percentage 

of 2019 GDP.

Grants from central and local governments make up a large fraction of the capital 
expenditures in rail and local public transport in most EU countries. The European 
Commission assessment of the TEN-T additional investment needs, which includes 
cross-country road, rail and other transport infrastructures, evaluates the share of 
national and EU funding as being at 93% (European Commission 2021b). In Germany, 
non-repayable public grants contributed to 81% of Deutsche Bahn Group’s investment 
in the rail network and services in 2021 (9 billion out of 11.1 billion euros).11 In Italy, 
the Gruppo Ferrovie dello Stato Italiane invested 9.98 billion euros in 2021, 77% of 
which was financed through public grants.12 In France, around 50% of the capital 
expenditures of Groupe SNCF in 2021 and 2020 were subsidised by national and 
local public budgets.13 On top of capital expenditures, governments also subsidise the 

11  https://ir.deutschebahn.com/en/db-group/capital-expenditures/.
12  Relazione finanziaria annuale 2021.
13  See Groupe SNCF’s Rapport financier annuel 2021 and Fipeco’s Le coût de la SNCF pour le contribuable.

https://ir.deutschebahn.com/en/db-group/capital-expenditures/
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operation and maintenance expenditures to different degrees. This kind of spending 
will increase, as governments will improve the quality of public transport services 
while keeping them affordable and convenient vis à vis other modes of transport. 

8.1.4 Public Spending Needs by 2030 in the EU

Table 8.1 Investment and public spending needs for the EU27 in 2021–2030. shows a 
selection of investment needs estimates for individual sectors in 2021–2030 and their 
associated public spending needs. When the fiscal cost is from an investment grant or 
a similar policy, a coefficient is applied to the investment figure. The coefficients are 
the share of capital expenditures paid by the public sector, and they are derived from 
the literature or the observations discussed in the previous sections. In Table 8.2, the 
assumptions for the base case are compared to those used in a few other studies. When 
the spending need is a recurring expenditure, like opex support, the amount of public 
spending is calculated separately. For the case of private transport, namely passenger 
cars and commercial vehicles (including trucks, tractors, and motor coaches), the 
public spending figure covers tax incentives and subsidies for vehicle purchases and 
subsidies to install charging and refuelling points.14 The public shares are applied to 
the additional investment needed over this decade, not to the total levels. The results of 
Table 8.1 Investment and public spending needs for the EU27 in 2021–2030. therefore 
underestimate the public investment needs if the share of public support will be higher 
than in the past.

14  The calculation for commercial vehicles is based on Eurostat data. In the Central scenario, around 
15% of the fleet of goods vehicles and trailers is replaced with low-carbon alternatives and receives 
individual subsidies in the range of 10–20 thousand euros on average over the period. 40% of motor 
coaches and buses are instead replaced and receive an average subsidy of 10 thousand euros. The total 
cost of such programmes across the EU would be approximately 10 billion euros per year during the 
period 2021–2030.

The public spending needs are calculated for a Central scenario and two other 
scenarios are added to provide nuance to the results. In a low public cost case (L), the 
policy mix uses less central and local government financing of infrastructures, more 
carbon pricing and less subsidies, while the high public cost case (H) assumes the 
opposite. The alternative scenarios show that the size of the climate public spending 
will depend quite significantly on how policies are designed, in particular in the 
buildings and transport sectors. It becomes clear that minimising the use of non-
repayable grants and subsidies should be a priority, while keeping the decarbonisation 
incentives of households and firms fixed to the target. 

Table 8.2 Public sector shares of additional costs. compares the assumed shares to 
other studies. EIB (2022) reviews the National Energy and Climate Plans for all EU 
countries and find an average (unweighted) public share of investment needs equal 
to 45%. As the plans refer to the old 2030 emission target (40% reduction), the shares 
are likely to underestimate the public role in achieving the more ambitious current 
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target. While the sectoral assumptions of the Central scenario are similar to those of 
OBR (2021), the aggregate share (26%, not reported) differs because of the different 
weights of power and car investment costs in the computation.

Table 8.2 Public sector shares of additional costs.

Central scenario OBR (2021) EIB (2022) /
NECPs

IEA (2021)

Expenditure Capex Capex and 
opex

Capex Capex

Region EU UK EU AE
Total 54% 45%
Sectoral details
Power sector 15% 7% 17%
o/w: Power 
generation

5% -

o/w: Power 
grids

30% 10%

District 
heating

30% 90%

Residential 
buildings

45% 44%

Non-
residential 
buildings

45% 43%

Industry 30/50% 50%
Private 
transport

20%

Rail and 
public 
transport

95/90% 85/50%

The estimate of the total climate public spending that is needed in 2021–2030 in the 
EU is 1.8% of 2019 GDP. Additionally, there are other fiscal costs that should not be 
neglected but are harder to quantify, such as spending to protect the most vulnerable 
parts of the economy from policy-induced unemployment and higher living costs. 
Low-income households facing carbon pricing and other costly regulations will have 
to be supported financially. One way to assess the cost of such social support is to 
consider the recycling of carbon pricing revenues. According to Held et al. (2022), 
compensating households in the lower two income quintiles in all MS requires 23.4% of 
revenues from the proposed EU ETS for road transport and buildings. These resources 
therefore would not contribute to closing the climate investment gap, unless the aid 
were in the form of investment grants. At the same time, a new green workforce will 
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have to be trained and workers displaced from shrinking industries will need help to 
transition to new jobs. Krebs and Steitz (2021) estimate Germany’s spending needs in 
climate-related education and reskilling by 2030 at 20 billion euros. Finally, the decline 
in consumption of fossil fuels will erode energy tax revenues, especially from motor 
fuels. However, the effect is likely to be small before 2030 (OBR 2021).

8.2 Conclusion

The transition to climate neutrality by 2050 will be achieved only if green investment 
in the EU is scaled up quickly within the next few years. Closing the climate and 
energy security investment gap of 450 billion euros per year in 2021–2030 will require 
governments to strengthen environmental regulation and make more funds available 
to support the transition. The analysis presented in this paper suggests that the annual 
public spending needs to support green investment stand at around 250 billion euros 
(1.8% of 2019 GDP) over this decade. Without public transport investment, the figure 
stands at 153 billion euros (1.1% of GDP). Almost three quarters of these spending 
needs are in the buildings and transport sectors. The necessary public expenditures 
could be significantly higher or lower, depending on how policies are designed with 
respect to the use of carbon pricing and instruments to leverage private capital. 
Moreover, the impact of this spending on public debt and budget balances will depend 
on the multiplier effects on economic activity and tax receipts. This is a key component 
in the assessment of the fiscal implications of climate change policies.

The EU average of public spending needs is however not representative for all 
countries. Reviewing the results from the NECPs, which refer to the old 2030 target 
(-40%), EIB (2022) shows significant country variation not only with respect to 
investment needs, but also to expected public share of climate expenditure. Krebs and 
Steitz (2021) estimate a public spending gap of 1.3% of GDP in 2021–2030 for Germany. 
Agora Energiewende (2022d) derives national estimates of the public spending gaps 
and shows how they compare with the EU funds that each member state is expected to 
receive in the current EU budget period. The higher investment needs, as a percentage 
of GDP, in Central and Eastern Europe are in general well-matched by EU funding. In 
Southern Europe, the significant EU support of climate action through the EU Budget 
and RRF still leaves national climate spending gaps of around 1% of GDP annually. To 
ensure all EU countries deliver on the 2030 climate goals, without excessive political 
and social costs, the EU economic and fiscal governance should monitor the green 
spending and remaining gaps in the evaluation of the necessary fiscal adjustments. 
As most of these expenditures are in a few sectors, i.e. buildings and transport, even 
narrowly defined green spending exemptions to fiscal rules could help. In the long 
term, the EU will need an instrument like the RRF to continue sharing some of the 
cost of decarbonisation, and to provide fiscal support to those countries most in need. 
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9. The Investment Needs for REPowerEU
Miguel Gil Tertre and Bert Saveyn

Introduction

On 18 May 2022, the European Commission presented REPowerEU (European 
Commission, 2022a, b), the concrete EU plan to reduce dependency on Russian fossil 
fuels. This plan details how to achieve the objectives laid out by the Commission in 
March (European Commission 2022c) that were endorsed by the heads of state and 
governments at Versailles (European Council, 2022).

The plan provides a clear identification of the required investment needs 
(including infrastructure bottlenecks) and policy actions on both the demand and 
supply sides. Reducing dependence on Russian fossil fuels will on the one hand 
require a faster reduction of our dependence on fossil fuels more broadly, and, on 
the other hand, a diversification of gas supplies. Both of these actions will require 
investments to boost energy efficiency gains, increase the share of renewables, 
address infrastructure bottlenecks, increase LNG imports and pipeline imports 
from non-Russian suppliers, and increase the levels of renewable hydrogen and bio-
methane. In the immediate term, this requires a diversification of supply sources 
and a reduction in demand. In the longer term, this will call for the deployment of 
alternative sources of energy.

This article provides an estimate of the investment needs and additional costs 
of reducing our fossil fuel dependence on Russia to zero by 2027, with a specific 
focus on the use of natural gas. This analysis was instrumental in preparing 
the REPowerEU plan as presented by the Commission on the 18 May 2022. The 
decoupling of the EU and fossil fuel imports from Russia has already started and 
will pass through different stages, affecting both the demand and supply sides. 
Taking into account the above elements, this analysis indicates that reducing our 
dependence to zero (310 billion cubic metres, or bcm) would require €300bn1 

1  All monetary values are in EUR 2022 with HICP index (March 2022) being 115.88 (compared to 
2015).
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cumulatively from now until 2030, in addition to the Fit for 55 proposals.2 By the 
end of 2027, this transition corresponds to approximately €210bn of investments 
(and 235 bcm). These REPowerEU investments correspond to about 5% of the total 
Fit for 55 investments until 2030, and are in addition to them. The Commission 
analysis estimates that with the Fit for 55 and REPowerEU measures combined, the 
EU can save €80bn on gas import expenditures, €12bn on oil import expenditures 
and €1.7bn on coal import expenditures per year. 

Full implementation of our Fit for 55 proposals would lower our gas consumption 
by 30%, which is equivalent to 116 billion cubic meters (bcm), by 2030. Along with 
additional gas diversification and accelerated gas decarbonisation, frontloaded energy 
savings and electrification have the potential to jointly deliver at least the equivalent of 
the 155 bcm imports of Russian gas by 2027.

The REPowerEU plan proposed higher targets for renewables (-45%) and energy 
efficiency (-13%, final energy consumption) by 2030, thereby strengthening the Fit–for-
55 package. This article explores how these higher renewables and energy efficiency 
levels contribute to the REPowerEU objectives.

Achieving the objectives of REPowerEU relies notably on scaling up renewable 
hydrogen and bio-methane and will make a crucial contribution to efforts to reduce 
EU dependence on Russian gas.3 

The scaling up of the deployment of renewable hydrogen will reduce our dependence 
on natural gas, coal and oil imports from Russia, and will help to accelerate the EU 
energy transition. For this reason, the REPowerEU report of 8 March mentioned the 
Hydrogen Accelerator in relation to the ambition to use 20 million tons of renewable 
hydrogen in 2030 in the EU. 

The proposed measures would not only facilitate an increase in the production 
of biogas, but would also boost its subsequent conversion into bio-methane, 

2  The additional investments beyond the Fit for 55 proposals reflect both the impact of the REPowerEU 
measures and that of the higher (see Annex 1) fossil fuel price context. The analysis excludes:

• Transport
• The possibility to increase intra-EU sources of fossil fuels (e.g Groningen in the Netherlands)
• The investments and infrastructure needed outside of the EU (e.g. LNG terminals or tankers 

outside the EU removing bottlenecks to increase supply from Third Countries).
3  The European Commission (2022b) explores how the development of hydrogen can be accelerated 

and the bio-methane targets achieved. In particular, the Staff Working Document develops the 
Hydrogen Accelerator by identifying activities to support the implementation of these accelerated 
ambitions. It describes in which priority sectors the increased amount of renewable hydrogen can 
be used and what measures would enable this uptake, identifies possible activities and support for 
the rapid development of the required hydrogen infrastructure, including pipelines, storages and 
terminal facilities, and sets out how the EU could step up its international engagement and coordinate 
its actions to facilitate the import of 10 million tons of renewable hydrogen, while ensuring respect for 
the EU’s international trade obligations. Further, the Staff Working Document presents a number of 
possible actions to boost biomethane production to 35 bcm by 2030. The actions cover four key areas 
and could unlock the full biogas and bio-methane potential that exists across all EU member states.
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respecting strict environmental criteria agreed in the REDII. Recognising existing 
barriers to entry, the actions also target the facilitation of biomethane integration 
into the EU internal gas market. Further co-ordination of support for biogas and 
bio-methane at the EU, national and regional levels is needed if we collectively 
want to achieve the 35 bcm target. Challenges include improving infrastructure 
deployment, improving access to finance, and supporting research, development 
and innovation.

9.1 Drivers of Natural Gas Demand Reduction in REPowerEU

The March REPowerEU Communication states that the full implementation of the Fit 
for 55 proposals would lower our gas consumption by 30%, which is equivalent to 
116 bcm, by 2030. The higher long-term gas and oil price paths will reduce natural 
gas demand further by about 40 bcm before 2030, whereas the implementation of the 
REPowerEU measures will complete the process with an additional almost 100 bcm 
reduction by 2030.

Together with additional gas diversification and renewable gases, frontloaded 
energy savings and electrification have the potential to jointly deliver at least the 
equivalent of the 155 bcm imports of Russian gas by 2027. 

While there is currently an ongoing shift from gas to coal and oil, under the Fit 
for 55 proposal, demand for oil and coal is projected to decrease by 28% and 50% 
respectively between 2019 and 2030. Under REPowerEU, demand for coal is expected 
to decrease by 36% (by 2030 vs 2020). The demand for oil will be comparable in 2030 
to the Fit for 55 projections (since the focus of this analysis is on gas). The reduction 
in the demand for coal suggests that we will fully replace Russian coal imports by 
2027. 

Three main drivers will change the energy system beyond the Fit for 55 proposals:

1. The decoupling from Russian gas imports, leading to the need for alternative 
suppliers and entry points into the EU, alternative intra-EU pipeline routes 
and other infrastructure. Regarding natural gas, additional imports from 
alternative sources can reach Europe either by pipeline or in the form of LNG. 
In the short term, i.e. by using only existing infrastructure, an additional 10 
bcm can be imported by pipeline and a further 50 bcm using existing LNG 
infrastructure.

2. The REPowerEU plan further increases the ambition level beyond the Fit 
for 55 Package for gas alternatives (bio-methane, renewable hydrogen), 
deployment of renewables, and structural demand measures such as energy 
efficiency;
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◦ The renewables reach a 45% share in 2030;4

◦ Energy efficiency reaches a 13% share in 2030;

◦ Bio-methane production reaches 35 bcm in 2030;

◦ Renewable hydrogen use5 reaches 20 Mt by 2030 (of which about 4 Mt 
as ammonia);

◦ Ensuring that the minimum -55% GHG objective of the Fit for 55 
package is achieved.

3. Prices are expected to be persistently higher than the reference (but lower 
than the peak prices observed in 2021 and 2022). Experts expect that current 
events will temporarily fragment oil and coal markets resulting in higher 
prices, while these markets will rebalance in the medium term. The fuel price 
trajectories used in the REPowerEU and Fit for 55 scenarios are provided in 
Figure 9.1 in Annex A.

9.2. Investment Needs

Reduction of Gas Demand and Investments by Technology

Achieving the objectives of the REPowerEU communication to reduce the dependence 
of Russian fossil fuels will require significant investments to:

• Reduce our dependence on fossil fuels faster at the levels of homes, 
buildings, transport, industry and the power system by boosting energy 
efficiency gains, increasing the share of renewables and addressing 
infrastructure bottlenecks.

• Diversify gas supplies, via higher LNG imports and pipeline imports from 
non-Russian suppliers, and higher levels of bio-methane (domestically 
produced) and renewable hydrogen (domestically produced and imported). 

Full implementation of our Fit for 55 proposals would lower our gas consumption by 
30%, which is equivalent to 116 bcm, by 2030. Along with additional gas diversification 
and more renewable gases, frontloaded energy savings and electrification have the 
potential to jointly deliver at least the equivalent of the 155 bcm imports of Russian 
gas by 2027. 

For the purpose of this analysis, fossil fuels considered are coal, oil and refined 
petroleum products (e.g. diesel) and, in particular, natural gas.

The analysis considered three dimensions for the menu of options:

4  Using the definition in RED III.
5  Including the use of e-fuels derived from hydrogen.
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1. How fast can these measures be deployed? 

2. How cost-efficient are these measures (contribution to reducing the 
dependency, number of bcm saved in the case of gas)?

3. How green? The measures should not lead to stranded assets and should be 
future-proof, as far as possible.

Several policy actions can be considered both from the supply and demand sides:

• In the short term 

◦ Diversification of gas pipeline routes (including higher load factor of 
existing pipelines)

◦ Limited additional LNG under current infrastructure or floating storage 
regasification units (e.g. import terminals and pipeline network)

◦ Demand-side behavioural measures

◦ Energy efficiency investments (including heat pumps)

◦ Industry gas prioritisation (emergency measure)

◦ As a response to high prices, users switch to other fuels. With existing 
capacities, this can be achieved with relatively little additional 
investments (e.g., when coal and nuclear power plants increase 
operating hours)

• In the medium term:

◦ Further energy efficiency investments and innovation (including heat 
pumps, retrofitting and energy-efficient industrial processes)

◦ Development of bio-methane production and infrastructure

◦ Additional photovoltaic (PV), on-shore and off-shore wind deployment 
and energy system integration

◦ Additional investment in the power grid and storage

◦ Limited new LNG and gas pipeline infrastructure and adapting the 
existing gas networks to bio-methane and renewable hydrogen

• In the longer term

◦ Development of renewable hydrogen production and hydrogen 
infrastructure

The analysis looks at the investments needed to build a structurally new energy 
system that is independent from Russia as a fossil fuel producer. Taking into account 
the above elements, the up-front additional investment needs, complementing the Fit 
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for 55 package, to reduce the dependence to zero would amount to €300bn from now 
until 2030 (or, approximately €210bn by the end of 2027). 

Table 9.1 below focuses on a gradual decoupling from Russian gas and assesses 
the options for additional gas demand reduction and associated investment needs 
compared to the Fit for 55 scenario. It is based on comparing results of modelling 
scenarios of REPowerEU and implementation of the Fit for 55 package6 using the 
PRIMES model.7 The modelling implements the REPowerEU drivers as described 
in Section 2. More particularly, the investments listed in the table below notably 
cover the implementation of all the measures in the REPowerEU Communication 
and the specific needs for gradual gas decoupling from Russia by 2027, new LNG 
infrastructure and gas pipeline corridors, and production, transmission and demand 
sides of the transition outlined in the REPowerEU Communication including energy 
efficiency, renewables, heat pumps, renewable hydrogen including electrolysers, 
biomethane. Those investments do not cover the impacts of sanctions, oil savings, 
oil production or demand measures, curtailment of oil, natural gas or coal, nor 
investments in existing infrastructures related to the diversification of gas supply. 
As the focus of the analysis is on gas, Table 9.1 does not include transport, and 
investments in transport are similar in the REPowerEU and Fit for 55 projections. 

6  The additional investments beyond the Fit for 55 proposals reflect both the impact of the REPowerEU 
measures and that of the higher fossil fuels prices.

7  https://web.jrc.ec.europa.eu/policy-model-inventory/explore/models/model-primes.

https://web.jrc.ec.europa.eu/policy-model-inventory/explore/models/model-primes
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The measures proposed for decoupling the energy supply from Russia constitute a 
significant change to the energy system in terms of quantities, prices, and directions of 
energy flows. As a result, the infrastructure needs for electricity, hydrogen and natural 
gas should also adapt. These infrastructure investments should solve the future needs 
in a coordinated manner, avoiding creating stranded assets as far as possible, and 
facilitating the long-term transition to a carbon-neutral economy.

Diversification of suppliers is essential for eliminating natural gas imports from 
Russia. In particular, it will be necessary to import sufficient additional natural gas 
from other pipeline suppliers and LNG ports. These new import routes and new 
intra-EU gas flows will require about €10bn of investment (e.g. LNG terminals, 
pipelines, reverse flows) by 2030, in order to guarantee a sufficient supply and a fluid 
distribution of natural gas across all member states.

Simultaneously, REPowerEU proposes an ambitious level of renewable hydrogen 
deployment, which also requires an acceleration of the development of renewable 
hydrogen infrastructure. These gas and hydrogen infrastructure investments should 
make use of synergies in order to be future-proof investments. Hydrogen networks 
should enable a pan-European integration of hydrogen supply and demand. This is 
closely related to the deployment of renewable energy (reaching a 45% share with 
REPowerEU), the location of electrolysers producing renewable hydrogen, and the 
form in which hydrogen is to be transported or imported (e.g. including ammonia).

The further increase and integration of renewable energy requires an efficient 
and adapted electricity network. REPowerEU increases and frontloads the renewable 
capacities compared to the Fit for 55 package, and the electricity network should adapt 
accordingly, including both offshore and onshore grids. By 2030, €39bn of additional 
investments in the power grid will be needed (including transmission, distribution and 
storage plants), compared to the Fit for 55 scenario, in line with the higher deployment 
of renewables. 

9.3 Why Should the Potential for Natural Gas Reduction Be 
Higher than 155 bcm?

The combined effect of the Fit for 55 proposals—the measures announced in the March 
Communication, a higher price trajectory for natural gas, and the LNG and pipeline 
diversification—all have the potential to lead to a cumulative demand reduction of 
310 bcm of natural gas by 2030 compared to 2020 (Table 9.1 Potential measures and 
investments to reduce dependence on Russian gas via technology, in addition to the 
Fit for 55 package.). By 2027, this will correspond to 235 bcm (including 60 bcm of 
diversification measures).31 REPowerEU aims to improve energy security in the EU, 

31  The 60 bcm of diversification measures can be achieved entirely by 2027; the remainder is multiplied 
by 70% (to bring 2030 figures to 2027). Arithmetically, 235 = 60 + 70% * (310–60). 
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while respecting cost-efficiency and the decarbonisation pathway. Therefore, it is in 
the interest of the EU to have a broad range of options to allow for sufficient flexibility 
and to prepare for other unforeseen events. The objective should go beyond 155 bcm, 
which is the quantity of Russian natural gas imports in 2021.

1. In previous years, the Russian imports have been significantly higher (e.g. 
195 bcm in 201932). Further, domestic natural gas production continues to 
decrease by several bcm every year in the EU and its surroundings. Not all 
reductions in natural gas consumption will directly translate to fewer imports 
from Russia (e.g. in the Western part of the EU).

2. Another uncertainty is the price trajectories of natural gas and the other fossil 
fuels. Higher gas prices than usual, as shown in the price trajectory (see 
Annex), will drive about 40 bcm out of the EU energy system by 2030 (e.g. by 
switching to coal). While lower gas prices are beneficial for the EU economy, 
the price signal to use less gas will evaporate, possibly compromising the 
decoupling from Russia, and putting the energy security of the EU at risk in 
the longer term. 

3. The REPowerEU measures and the Fit for 55 proposals rely heavily on a quick 
and ambitious deployment of fossil-free technologies. Various bottlenecks 
may delay this deployment, such as the dependence on rare-earth elements, 
supply chain constraints, skilled labour shortages, higher than average price 
inflation, financing, and the development of new production capacities and 
transport infrastructures (e.g. for renewable hydrogen).

Finally, the greater potential for gas reduction may allow the EU member states to 
roll back the temporary measures before 2027, including (i) measures to reduce the 
temperature in buildings by one degree (10 bcm), (ii) more operating hours and a 
delayed phase-out of coal power plants (24 bcm), and (iii) a delayed phase-out of 
nuclear plants (7 bcm).

9.4 Conclusion

The REPowerEU communication presents an ambitious but credible plan to reduce 
the EU’s dependence on Russian fossil fuels, identifying critical actions and specific 
investment needs. 

Its implementation will depend on the ambition and ability to coordinate of 
member states in a very unstable context. In this sense, the EU would have to be ready 
to further develop its solidarity arrangements in case of supply disruptions and to 
coordinate demand reduction measures, complementing the current diversification 
efforts (particularly in the context of the EU energy platform). It would be advisable 

32  Total of 178 bcm of pipeline and 17 bcm LNG (ENTSOG).
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to strengthen solidarity requirements and tools so as to be better prepared in case 
emergencies arise.

With REPowerEU, the EU’s gas consumption will reduce at a faster pace, limiting 
the role of gas as a transitional fuel in the energy transition. REPowerEU solidly builds 
on the full implementation of the Fit for 55 package and proposes higher ambitions for 
renewables and energy efficiency. REPowerEU, combined with the Fit for 55 package, 
has the potential to reduce the EU’s natural gas use by up to 310 bcm by 2030.

Moving away from Russian fossil fuels will also require targeted investments 
for security of supply in gas and (very limited) oil infrastructure alongside large-
scale investments in the electricity grid and an EU-wide hydrogen backbone. These 
investments are estimated to amount to €210bn by 2027 and require initiatives related 
to demand and supply, involving industry, buildings, infrastructure and the energy 
sector. 
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Fig. 9.1 Fuel price trajectories used for REPowerEU and Fit for 55 analysis.





10. Public Spending for Future 
Generations:  

Recent Trends in EU Countries1

Lorenzo Ferrari and Valentina Meliciani

Introduction

Public investment, traditionally measured using the so-called gross fixed capital 
formation (hereinafter GFCF) of the public sector, decreased dramatically in the 
European Union (hereinafter EU) between 2010 and 2016, both as a percentage of 
GDP and in relation to the population, passing respectively from 3.7% to 2.7% of GDP 
and from approximately 1,000 to 800 euros per capita. The contraction of this category 
of expenditure, traditionally considered discretionary and more compressible by 
governments, is mainly due to the measures implemented to contain public expenditure 
(austerity) imposed in Europe following the global financial crisis and has therefore 
mainly affected the Mediterranean countries, which are traditionally characterised 
by high levels of public debt and low growth rates. As explained in Cerniglia and 
Saraceno (2021), there is only a partial recovery of public investment, which in 2019 
reached 3% of GDP and approximately 890 euros per capita respectively, starting from 
2017.

The use of the public sector GFCF (the so-called gross fixed investment) for the 
evaluation of government expenditure policies and the measurement of the latter’s 
impact not only on economic growth but also on the level of a country’s development 
and social and environmental prosperity, however, have been the subject of extensive 
institutional and academic discussions over the past few years. An example is the 
UN System of National Accounts, whose 2008 revision (UN 2009) expresses the 
need to consider the entire expenditure on Research and Development (hereinafter 
R&D) and Education in the GFCF.2 In the academic field, for example, Streeck and 

1  This work has benefited from a postdoctoral grant provided by the Territorial Public Accounts (CPT) 
of the Agency for Territorial Cohesion.

2  A similar need is expressed by the Italian Territorial Cohesion Agency (CPT 2020).
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Mertens (2011) also include in the scope of their evaluation of public investment 
policies the so-called “soft investment”, i.e., public expenditure not accounted for as 
GFCF in R&D, Education, Active Labour Policies, and transfers to households. In fact, 
public sector GFCF expenditure is limited to the construction and maintenance of a 
country’s physical infrastructure (roads, railways, canals and bridges, machines used 
by the public sector). It can be easily noted that, first of all, the comparison of national 
policies carried out exclusively on the basis of this variable is made extremely complex 
by the latter’s dependence on both the geographical characteristics and the level of 
infrastructural development of each country.3 Secondly (and above all), we believe that 
the public sector GFCF does not include some items of expenditure which, although 
formally accounted for as “current” expenditure, decisively determine the public 
sector’s contribution to economic and social development and to the protection of a 
country’s environmental heritage, and must therefore be included in the evaluation of 
public expenditure policies and in the measurement of their effects on economic, social, 
and environmental indicators.4 The analysis of these categories of public expenditure 
is also motivated by some objectives and policies introduced at the European level 
such as, for example, the Next Generation EU, which require EU countries to spend 
a certain percentage of resources in projects aimed at promoting digital transition, 
scientific research, the green transition and social cohesion.

This chapter has two main objectives. First, we intend to contribute to the 
aforementioned debate by defining an innovative expenditure aggregate, which we 
have chosen to call Expenditure for Future Generations (hereinafter EFG) and which 
includes, in addition to the public sector GFCF, public contributions to investment 
by private companies (which, although they actually contribute to the creation and 
maintenance of a country’s private fixed capital stock, are not traditionally included 
in the GFCF), as well as primary current expenditure (hereinafter PCE) in some key 
sectors of public intervention, namely (i) Research and Development, (ii) Education, 
(iii) Environmental Protection, and (iv) General Economic, Commercial and Labour 
Affairs. In fact, it appears evident that (i) and (ii) contribute both to innovation 
in the industrial field and to the formation of human capital, which in turn have a 
positive impact on productivity and therefore on long-term economic growth (UN 
2009). The PCE in Environmental Protection is mainly divided, within the European 
System of National Accounts, into the sub-functions management of solid and liquid 
waste, reduction of pollution, and protection of biodiversity and the landscape and, 
in our opinion, improves the quality of life of individuals. Finally, (iv) is linked to 

3  For example, a low expense for the construction of new highways in a country like Germany could be 
justified by the presence of an already highly developed motorway infrastructure.

4  As specified in Streeck and Mertens (2011), “it would be necessary to focus attention on a different 
kind of public investment that is more important for post-industrial societies: the so-called ‘light 
investment’ which can be defined as those types of public expenditure that have as their objective 
that of creating the conditions for increasing the prosperity and sustainability of a post-industrial 
knowledge society.”
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active employment policies, which increase employability prospects and therefore 
social inclusion (see, for example, Vooren et al. 2019). The dynamics of this innovative 
aggregate in the EU and for a group of “representative” countries of the geo-economic 
groups present within it will then be analysed and compared with those of the 
public sector GFCF. The second objective is to provide both European and national 
policymakers with innovative tools that allow them to evaluate (and, if necessary, 
modify) expenditure policies in European countries in relation to the EFG and 
economic categories (such as the GFCF) and the sectors comprising it. To this end we 
have defined three further variables, which we have called Comparative Advantage, 
Absolute Advantage, and Absolute Advantage Per Capita, which will make it possible 
to evaluate not only the performance in absolute terms (as a percentage of GDP 
and per capita) of the different countries of the EU in relation to the EFG and its 
components, but also in terms of the composition of public expenditure and therefore 
of expenditure priorities within the countries themselves. In particular, the analysis of 
these variables will allow us (i) to verify whether the EFG in the various countries is 
higher or lower than the EU as a whole (ii) to create a ranking of EU countries based 
on these variables and (iii) to look at trends in expenditure in EFG.

10.1 GFCF and EFG in the EU

10.1.1 From the GFCF to the EFG 

The data relating to public expenditure used in our analysis are presented by the 
“Classification of the Functions of the Government” dataset (hereinafter COFOG), 
made available by Eurostat (and originally by OECD), which reports the public 
expenditure classified in functions5 (and sub-functions) of the government, the public 
entity that supports the expenditure (central and local administrations, and social 
security funds), as well as the economic category of expenditure (for example, GFCF, 
wages and salaries, interest on debt, intermediate and final consumption of the public 
sector). The data are presented in three main formats, namely in millions of euros, as a 
percentage of GDP, and as a percentage of total public expenditure. The geographical 
coverage includes all EU countries from 1995 to 2019.6 We define the EFG as the sum 
of the following economic categories of expenditure:

• GFCF in all functions of the state, generally defined as expenditure for (i) the 
construction of the physical infrastructure of a country; (ii) the purchase of 

5  The intervention sectors defined in COFOG are General Public Services, Defence, Economic Affairs, 
Environmental Protection, Construction and Community Services, Healthcare, Recreation, Culture 
and Religion, Education, and Social Protection. Each sector is divided into a series of specific 
subsectors.

6  It should be noted that the time series for the United Kingdom is no longer present in the Eurostat 
dataset starting from 2021. Furthermore, some of the entries in the COFOG dataset are only available 
starting from 2001.
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capital goods used by the government; and (iii) to improve and maintain the 
existing capital stock (OECD 2009).

• Public Contributions to Investment: capital transfers in cash or in kind made 
by governments to other resident or non-resident institutional units in order 
to finance all or part of the costs of acquiring fixed assets (OECD 2009).

• PCE in the sectors of R&D, Education, Environmental Protection, and General 
Economic, Commercial and Labour Affairs.7 PCE is defined as the sum of (i) 
employee wages, (ii) intermediate consumption, (iii) subsidies, (iv) other 
current transfers, (v) social benefits other than social transfers in kind, and 
(vi) transfers that are social in nature—purchased market production (Lenzi 
and Zoppè 2020).

Finally, we define the Residual Primary Current Expenditure (hereinafter RPCE) as 
the PCE in the sectors not included in the EFG perimeter. It should be noted that the 
GDP deflator has been applied to the absolute values of all the variables in order to 
ensure the comparability of the series over time for the various countries.8

10.2 Trends in the EFG in the EU and Comparisons  
with the GFCF 

In this section we focus on the temporal evolution of the EFG and the comparison of its 
dynamics with those of the GFCF. Figure 10.1 shows, respectively in the left and right 
columns, the GFCF and the EFG in relation to GDP (top) and per capita (bottom) for a 
subgroup of “representative” countries of the geo-economic subgroups that are part of 
(or were part of, in the case of the United Kingdom) the EU, or two “Mediterranean” 
countries (Italy and Spain), two Central European founding countries (France and 
Germany), a country belonging to the group of “new entrants” to the EU (Poland), a 
“Nordic” country (Sweden), the United Kingdom, and overall for the EU28 in the 2001–
2019 period.9 Figure 10.2 shows, for the same countries and the same time interval, the 
GFCF (left) and EFG (right) as a percentage of the PCE and the RPCE, respectively. 
First of all, it can be noted that in some countries, namely Italy, Spain, Sweden, the 
United Kingdom, the EU as a whole and, to a lesser extent, Germany, GFCF and EFG 

7  This sub-function of the “Economic Affairs” function is made up of the sub-items “General Economic 
and Commercial Affairs” and “General Labour Affairs”. The first sub-item includes, among other 
functions, the formulation and implementation of general economic and commercial policies, as well 
as the management and support of institutions that deal with patents, trademarks, and copyrights. 
The second includes general labour policies and policies aimed at increasing employability and 
reducing the unemployment rate.

8  In order to ensure series comparability between GFCF and EFG we have chosen not to use the deflator 
of the GFCF.

9  The choice of the 2001–2019 time interval for the analysis carried out derives from the lack of data on 
public expenditure on research and development from 1995 to 2000.
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follow rather similar dynamics. The only exceptions are France and, partially, Poland, 
where instead we observe at least a partial divergence between the two series. This 
result seems to indicate the existence of a shift between policies relating to gross fixed 
investment and other expenditure components included in the EFG.10 In particular, 
while the governments of the countries most affected by the measures implemented to 
contain public expenditure have contracted both the GFCF and the other components 
of the EFG following the imposition of austerity policies in response to the global 
financial crisis, those not affected by these measures did not reduce either of them (or 
even increased them, as in the case of Sweden). 

It should be noted that Sweden is the country with the highest ratio of EFG to 
GDP and also to population, followed by France. Moreover, both countries show an 
increasing trend. The two countries also perform well in terms of GFCF. On the other 
hand, Poland, which is at the top of the ranking when we consider the ratio of GFCF to 
GDP, probably due to the EU funding for investment policies, does not show the same 
performance in terms of EFG. It is worth observing that Italy has a declining trend in 
the ratio of EFG to GDP reaching the last position at the end of the period. 

With regards to the temporal dynamics of the variables relating to the EFG, it should 
first be noted that the EU value of the ratio between EFG and GDP first gradually 
increased, reaching a peak of 11.1% in 2009, and then gradually decreasing until 2018 
(9.4%) and growing slightly in 2019. It should also be noted that, while the EFG per 
capita remains roughly constant during the analysis period, the ratio with the RPCE 
steadily decreases starting from 2006, reaching a minimum of 30.1% in 2018 and only 
partially recovering in 2019.

10  The correlation between FLCF and the sum of the other components of the SGF is positive for Italy 
(0.77), Spain (0.66), Sweden (0.69), the United Kingdom (0.65), Germany (0.12), and the EU 28 as a 
whole (0.52). This correlation is instead strongly negative for France (-0.7) and partially for Poland 
(-0.31).

The EFG follows profoundly different dynamics in the representative countries 
of the geo-economic groups identified above, which mainly depend on the austerity 
constraints introduced by the EU which have led, in some of them, to a substantial 
decrease in public expenditure on GFCF, traditionally considered more compressible 
with respect to current expenditure, and the other components of the EFG that, as 
explained above, are strongly correlated:

• Italy and Spain: in these countries, which are part of the group of the 
“Mediterranean” countries most affected by the measures to contain public 
spending, there is a substantial contraction in both the EFG and GDP ratio, 
which passes respectively from 10.4% and 13% in 2009 to 7.5% and 8.2% in 
2017, and of the EFG per capita, which decreases from about 3,000 to just 
over 2,000 euros in 2017 and then begins to increase again only slightly. 
Furthermore, it can be noted that the relationship between EFG and RPCE is 
strongly reduced in both countries, respectively from 28.7% and 41.5% in 2009 
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Fig. 10.1 GFCF (left) and EFG (right) as a percentage of GDP (top) and per capita (bottom) in 
thousands of euros, 2001–2019. Source: elaboration by the authors from Eurostat COFOG data.

to 20.4% and 27% in 2017, suggesting a recalibration of public expenditure at 
the expense of investment spending, which is traditionally considered more 
easily compressible and whose effects are observed with more delay by the 
voters (Cerniglia and Saraceno 2021).

• France and Germany: France is characterised by similar dynamics to those of 
the Mediterranean countries in terms of GFCF on GDP and as a percentage 
of the PCR (but not of GFCF per capita), although much less pronounced, 
but the same cannot be said of EFG, which remains almost constant (if 
not slightly increasing) during the analysis period, and in any case always 
above the EU value. Nevertheless, it is possible to note a reduction in the 
ratio between EFG and RPCE, which goes from a maximum of 31% in 2010 
to 27.5% in 2017. Germany, similarly to Italy, is characterised by an EFG 
decidedly below the EU value both in terms of GDP and RPCE in all the years 
analysed. First of all, it should be noted that the series for the two countries 
follow substantially similar trends up to 2009, with Germany characterised 
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Fig. 10.2 GFCF (left) and EFG (right) as a percentage of public sector PCE and RPCE, 2001–2019. 
Source: elaboration by the authors from Eurostat COFOG data.

by an EFG that is lower than that of Italy both in terms of GDP and in relation 
to the RPCE. However, while in Italy the EFG has registered a very evident 
decline since 2010, the two ratios remain more or less constant in Germany. 
The problem of the low ratio of public investment to GDP in recent decades 
in Germany is analysed in Bardt et al. (2019). The authors identify as the 
main cause of these dynamics the erroneous forecasts of a decrease in the 
German working-age population and the consequent decrease in potential 
GDP growth, which then led to the fiscal consolidation measures introduced 
in 2009, in particular the “almost” breakeven budget (“Schuldenbremse”) 
introduced in the German constitution that limits the structural deficit of the 
public sector to 0.35% of GDP each year. Furthermore, some social reforms 
have shifted the tax burden of unemployment policies to municipalities, 
which in Germany also have the task of maintaining a whole series of 
infrastructures, such as roads and local public transport and schools. This 
further reduced the public investment rate of local authorities. As regards 
the EFG per capita, it is interesting to note once again how the historical 
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series of Italy and Germany follow almost the same trends up to 2009, the 
year in which they start to diverge considerably. In particular, there is a slight 
increase in the EFG per capita in Germany, which reaches 3,400 euros in 2019.

• Poland: representative of the “New Entrants” countries in the EU in 2004, is 
characterised by an increase in all three relationships, also following the large 
amount of funds relating to the Cohesion Policy received after joining the EU. 
In particular, the ratios between EFG and GDP and between EFG and PCE 
reach their maximum, respectively 12.2% and 42.5%, in 2011, then decrease 
but remain stably above the EU value in 2019 (respectively 9.9% and 32.6%). 
Furthermore, the EFG per capita experiences a slow but almost constant 
growth trend. It is interesting to observe how, once the other components 
of the EFG are introduced into the analysis, the difference between per 
capita expenditure in Poland and in the Mediterranean countries increases 
(although it has been decreasing over the years), suggesting a lower priority 
of these sectors in the public expenditure policies of this country. The high 
ratio of EFG to GDP, accompanied by a low EFG per capita suggests, on the 
one hand, that Poland started in 2001 with a GDP per capita significantly 
lower than the EU value and, on the other hand, that the process of adjusting 
infrastructure of the country to European standards has been gradual but 
constant also in terms of per capita expenditure.

• Sweden: as in the other northern European countries not affected by the 
public debt containment measures introduced by austerity policies and 
traditionally characterised by efficient management of public resources, no 
decline is observed in the three ratios defined above, but rather an increase 
of the same during the analysis period. In particular, the ratios between EFG 
and GDP and between EFG and PCE rise respectively from 12.1% and 32.3% 
in 2001 to 13.3% and 37.8% in 2019, while the GFCF per capita, much higher 
than the EU as a whole for the whole period of analysis, increased from 
about 4,600 to 5,700 euros between 2001 and 2019.

• The United Kingdom: the ratio between EFG and GDP is below that of the 
EU for all the years analysed except those between 2008 and 2011. A similar 
trend can be observed for the relationship between EFG and PCE, although 
the latter converges at the EU value starting from 2011. Finally, the EFG per 
capita is always greater than the total EU value, although it approaches the 
latter towards the end of the period considered. 

Figure 10.3 shows, for the selected countries and for the EU as a whole, the sum of 
public expenditure in relation to GDP for the different items that make up the EFG 
and the RPCE as an average for the years 2001–2007, 2008–2013, and 2014–2019. In 
particular, the EFG is divided into GFCF, Contributions to investments, Total Expenditure 
on Research and Development (GFLF and PCE), and PCE in the sectors of General Economic, 
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Commercial, and Labour, Education, and Environmental Protection.11 An analysis of this 
graph allows us not only to analyse the composition of public expenditure (EFG 
or RPCE), but also to understand the weight of each component within EFG in the 
selected countries. Predictably, it can be seen that the RPCE represents the generally 
most relevant spending category in all countries, with a value in the EU in the three 
periods of respectively 30%, 32.7%, and 31.7% of GDP. It can be noted that the RPCE 
is higher than that of the EU overall in all three periods in France, Sweden, Germany, 
and Italy. The total EFG fluctuates between 9% and 10% in the EU in the three periods 
considered, and is, as already observed in Figure 10.1, higher than the EU figure for 
Sweden, France, and Poland.

Let us now move on to analyse the EFG components individually. First of all, it 
should be noted that, in addition to the GFCF, the PCE in Education represents (as 
widely expected) a very significant component of the EFG, equal to 4.73%, 4.75%, and 
4.48% of EU GDP in the three periods analysed. It can also be observed that this ratio 
is lower in Spain, Germany, and Italy, which is the only country among the three in 
which the gap with the EU has widened over time. Regarding the total expenditure on 
Research and Development12 and the PCE on Environmental Protection, these two items 
represent a smaller percentage of the EFG in the countries analysed. In particular, EU 
expenditure on R&D is equal to 0.77% of GDP in the 2001–2007 period, and then grows 
to about 1% in the following two periods. It should be noted that the weight of this 
component is decidedly lower in the United Kingdom (although growing), Poland, 
Germany (which nevertheless reaches the EU value in the 2014–2019 period) and Italy, 
which, once again, sees the gap widening with the other countries over time. Similarly, 
the PCE in Environmental Protection grows from 0.46% to 0.5% between the first 
and last period overall in the EU, and is higher in Spain, Italy, France, and the United 
Kingdom. A similar argument applies to Public Contributions to Investments and to PCE 
in General Economic, Commercial and Labour Affairs, which represent residual categories 
in which the EU as a whole has spent between 0.5% and 0.7% of GDP respectively in 
the three periods analysed. It is interesting to note that, while the first item tends to 
decrease over time at the EU level and in most of the selected countries, an opposite 
trend is seen in France, where it increases from 0.55% to 0.8% of GDP between the first 
and the last period. Finally, as regards the PCE in General Economic, Commercial and 
Labour Affairs, the latter represents a substantial and growing component of the EFG 

11  Note that R&D expenditure, presented separately, has been subtracted from the GFCF and PCE in key 
areas.

12  Note that the data for R&D expenditure present in the COFOG dataset are not perfectly superimposable 
on those of the two datasets traditionally used for the analysis of this expenditure, namely GERD and 
GBARD, as explained in OECD (2015). While COFOG and GERD expenditure data are based on 
the national accounts principle, GBARD data are recorded on a budgetary basis. In addition, GERD 
data are reported along the “R&D performance sectors” and separately for the government sector 
and higher education. Finally, the GBARD data for some countries do not include local government 
expenditure. In any case, the correlation between COFOG and GERD/GBARD data is very high, 
0.84 and 0.79 respectively. It is also important to underline that R&D spending does not constitute a 
separate sector in COFOG but is present as a sub-item in every function of the state.
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especially for Sweden and France, where it reaches 1.45% of GDP between 2014 and 
2019. 

Fig. 10.3 Components of the EFG and RPCE, averages over the years 2001–2007, 2008–2013, and 
2014–2019. 

Source: elaborations by the authors from Eurostat COFOG data.

Finally, Figures 10.4 and 10.5 respectively show for all countries of EU 28 a scatterplot 
of the GFCF over GDP ratio on the PCE over GDP ratio (the two components of EFG) 
after the financial crisis (2010–2019) and a scatterplot of the change in the EFG over 
GDP ratio on the RPCE over GDP ratio from 2001–2009 to 2010–2019. The horizontal 
and vertical red lines in the figures represent the value of these two variables for EU 28 
as a whole. From Figure 10.4 it can be observed that all Mediterranean countries (but 
Greece) plus Germany, Ireland and the UK are below the EU value in both components 
of the EFG, while all Nordic countries plus France, Netherlands, Luxembourg, and a 
few new entrants are above. It is also interesting to observe that most new entrants and 
Greece are above the European value in GFCF but not in PCE, probably due to the use 
of cohesion funds that focus especially on public investment. 

When looking at Figure 10.5 it becomes apparent that all Mediterranean countries 
after the financial crisis have decreased the share of EFG over GDP while increasing 
the share of the other components of current expenditure. This is a concern to the 
extent that they seem to sacrifice expenditure for future generations probably due 
to the short-run attitude of their governments. Conversely, all Nordic countries and 
most European continental countries have increased (or maintained at an even level) 
the EFG over GDP ratio. Finally, many new entrants have decreased the EFG while 



10. Public Spending for Future Generations: Recent Trends in EU Countries  155

increasing RPCE shares (although less than the EU average), probably also due to the 
convergence of their stock of physical capital to European standards. 

Fig. 10.4 PCE over GDP ratio and GFCF over GDP ratio for EU countries averages over the years 
2010–2019. 

Source: elaborations by the authors from Eurostat COFOG data.

Fig. 10.5 Change in EFG over GDP and change in RPCE over GDP between 2001–2009 and 2010–2019. 
Source: elaborations by the authors from Eurostat COFOG data.
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10.3. Comparative and Absolute Advantage:  
International Comparisons

10.3.1 Definition of Variables

In the previous paragraph we defined a new aggregate, the EFG, which we believe 
more accurately captures the vast range of national public expenditure policies aimed 
at economic and social development and progress, and at the environmental protection 
of a country. We now focus on the definition of some “advantage” indicators that we 
believe can be of support to policymakers in evaluating and, if necessary, adjusting 
these expenditure policies. In order to compare the EFG of the various European 
countries we introduce, in particular, three indices, called (i) Comparative Advantage 
(hereinafter CA), (ii) Absolute Advantage (hereinafter AA), and (ii) Absolute 
Advantage Per Capita (hereinafter AA per capita). While indices (ii) and (iii) allow 
us to verify whether each of the EU countries in a given year has experienced a ratio 
between EFG and, respectively, GDP and population that is lower or higher than the 
EU as a whole, (i) is a measure of the country’s specialisation in this expenditure 
component with respect to the other components.

In particular, the CA, similar to the index developed by Balassa (1965; 1989), which 
measures the export specialisation of countries, is defined as the ratio between (i) the 
EFG divided by the total expenditure of the public sector in the generic country i in 
the considered year t and (ii) the EU EFG as a whole divided by total public sector 
expenditure in the EU in considered year t. Note how this index, which allows us to 
analyse the expenditure priorities of EU countries in terms of its composition, is greater 
(less) than 1, and therefore takes the form of a comparative advantage (disadvantage) 
for a country if the percentage of EFG expenditure compared to the total in the year 
considered is greater (less) than that of the EU as a whole: 

We define AA as the difference between the EFG on GDP in generic country i in 
considered year t minus the EFG on overall EU GDP in the same year. Obviously, if 
this difference is greater (less) than zero, country i will have an absolute advantage 
(disadvantage) in the year considered:

Finally, the AA per capita is defined in a similar way as the difference between 
the EFG on the population residing in generic country i in year t minus the EFG on 
the total EU population (in thousands of euros) in the same year. Again, a positive 
(negative) value implies that generic country i has a higher (lower) EFG than the EU 
as a whole in the year. Formally:

10.3.2 Indicators of Advantage in the EU: Evolution

First of all, note that there is a decidedly positive correlation between AA and CA 
and, although lower, between AA and AA per capita (0.57 and 0.29 respectively). The 
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correlation between AA per capita and CA is instead extremely close to zero (0.002), 
suggesting that the two variables are not correlated when we consider the whole 
sample. The latter result seems to indicate that the specialisation of countries in the 
EFG does not necessarily coincide with a high EFG per capita.

Figures 10.6, 10.7, and 10.8 show the evolution, respectively, of the CA, AA, and 
AA per capita in all EU28 countries in the 2001 to 2019 period. It is useful to divide the 
countries again into the groups already identified above:

• “Mediterranean” countries: Italy is characterised by CA below 1 and 
negative AA and AA per capita in all the years analysed. It should be noted 
that these disadvantages tend to worsen significantly during the period 
analysed, with a particularly evident collapse starting from 2010 and, 
subsequently, substantial stability. A similar dynamic can be observed for 
Greece, although the latter starts in 2001 in line with the EU in terms of 
CA and AA and, after experiencing a sharp decline in spending following 
the austerity measures, returns to pre-crisis levels in 2018. It should also 
be noted that Greece is characterised by a constant negative AA per 
capita and affected by a marked decrease starting from 2009. Spain and 
Portugal instead have a very positive CA and AA (although decreasing 
for Portugal) until 2009, the year from which the aforementioned cost 
containment measures come into force. However, it should be noted that 
Portugal, and for almost all the years of analysis, Spain, are affected by 
an EFG per capita that is lower than that of the EU as a whole. Ireland, 
one of the countries most exposed to the European sovereign debt crisis 
and subjected to severe austerity measures, follows partially comparable 
dynamics. In particular, a decidedly increasing absolute disadvantage can 
be observed starting from 2009, accompanied by a substantial decrease in 
the CA between 2008 and 2010. The latter returns in any case greater than 
1 in 2015 (and increasing), while the AA per capita is always positive 
between 2001 and 2019.

• “Nordic” countries: it can be noted that Denmark, Finland, and Sweden 
have a generally positive and increasing AA and AA per capita in the 
analysis period. Note, however, that while Sweden is characterised by a 
consistently positive and strongly increasing CA, Denmark experiences 
a slight comparative disadvantage until 2011 and then follows the same 
dynamics as Sweden. Finally, in Finland, the CA is only initially positive, 
but then converges to 1 and becomes even slightly lower starting from 
2015. Belgium, France, and Austria, even if not strictly belonging to this 
geographical aggregation, are affected by similar dynamics. Belgium, in 
particular, is characterised by a very strong increase in all three variables 
analysed starting from 2006, while France and Austria have a CA around 
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unity for the entire analysis period, accompanied by positive and growing 
AA and AA per capita. Finally, the Netherlands, although experiencing 
substantial advantages in relation to EFG, is affected by a slight but steady 
decrease in CA and AA over the years. 

• “New Entrants”: the countries that entered the EU after 2004, i.e. the Baltic 
republics (Estonia, Latvia, and Lithuania), the Czech Republic, Poland, 
Romania, Slovenia, Slovakia, Bulgaria, and Croatia, are characterised in most 
cases by strong comparative and absolute advantages. However, they are 
generally accompanied by negative AA per capita in all the years analysed. 
It is interesting to note that Romania, the Czech Republic, and Lithuania 
have comparative advantages even in the face of absolute negative AAs, 
suggesting that countries pay particular attention to the EFG, probably also 
thanks to cohesion policies.

• Germany and the UK: both countries have negative AA (apart from the 
UK between 2008 and 2010) throughout the analysis period. However, the 
United Kingdom has a slightly positive AA per capita in this time interval, 
while the latter is negative for Germany until 2008. Furthermore, Germany is 
characterised by a significant comparative disadvantage, although the latter 
tends to decrease over time.
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Finally, Table 10.1 shows the CA, AA, and AA per capita of the countries selected 
in the 2001–2019 period (for the sake of brevity) in relation to the aggregates that 
make up the EFG , or GFCF , Current Expenditure on General Economic, Commercial, 
and Labour Affairs, Education, Environmental Protection, Total Expenditure on Research and 
Development, and Public Contributions to Investment. A synthetic index is also presented 
for the Primary Current Expenditure in all the key sectors that make up the EFG (thus 
excluding the Public Contributions to Investment). 

We believe that the use of these metrics, taken both individually and as a whole, can 
provide a valid guide to public decision-makers at the national level in order to verify 
the past performance of national public policies, but also to modify them, if deemed 
appropriate and possible, given the domestic and European political constraints on 
expenditure in the future. The CA, in particular, provides an extremely useful indicator 
even in the presence of constraints on public expenditure, and provides an incentive to 
rebalance the latter in favour of expenditure items aimed more at a country’s economic 
and social development.

10.4 Conclusions and Policy Considerations 

In this chapter we have proposed a new aggregate for comparing the “quality” of 
public expenditure across countries. While there is a large literature emphasising the 
importance of public investment with respect to public current expenditure, with the 
first considered to be more conducive to economic growth than the latter, we believe 
that public investment alone does not capture the contribution of the public sector 
to economic and social development and to the protection of the environment. We 
have therefore considered a larger aggregate which we have defined as Expenditure 
for Future Generations (EFG) and which includes, in addition to the public sector 
GFCF, public contributions to investment by private companies as well as primary 
current expenditure in some key sectors of public intervention, namely (i) Research 
and Development, (ii) Education, (iii) Environmental Protection, and (iv) General 
Economic, Commercial and Labour Affairs. The analysis of this aggregate is more 
in line with the objectives and policies introduced at the European level in the Next 
Generation EU, which include among its priorities sustainable development and 
social cohesion. We have shown that, particularly after the financial crisis, countries 
with high levels of debt have also strongly reduced this component of overall public 
expenditure when they have not cut the overall share of public expenditure over GDP. 

Overall, we are convinced that governments should focus on indicators of 
public expenditure that are consistent with the long-term objectives of sustainable 
development. Since this does not seem to have been the case in many countries (Italy 
is a typical example), such an approach could be taken at the European level. While 
this may require an extended “golden rule”, the difficulty faced so far in following 
this path suggests that it is unlikely that it will be adopted in the future. Alternative 
policies might include a larger flexibility in the application of the European fiscal rules 
for these types of expenditures and/or even just a monitoring of the evolution of EFG 



Ta
bl

e 
10

.1
 A

bs
ol

ut
e 

ad
va

nt
ag

e,
 a

bs
ol

ut
e 

ad
va

nt
ag

e 
pe

r c
ap

ita
 (

in
 th

ou
sa

nd
s o

f e
ur

os
) 

an
d 

co
m

pa
ra

tiv
e 

ad
va

nt
ag

e 
fo

r t
he

 se
le

ct
ed

 E
U

28
 c

ou
nt

rie
s i

n 
th

e 
co

m
po

ne
nt

s o
f t

he
 E

FG
, a

ve
ra

ge
s o

ve
r t

he
 y

ea
rs

 2
00

1–
20

19
. 

C
ou

nt
ry

In
de

x
G

FC
F 

(R
&

D
 

in
cl

ud
ed

)
PC

E 
K

ey
 

se
ct

or
s

PC
E 

G
en

er
al

 
Ec

on
om

ic
, 

C
om

m
er

ci
al

, 
an

d 
La

bo
r 

A
ffa

irs

PC
E 

En
vi

ro
nm

en
ta

l 
Pr

ot
ec

tio
n

PC
E 

Ed
uc

at
io

n
To

ta
l 

ex
pe

nd
itu

re
 

in
 R

&
D

Pu
bl

ic
 

C
on

tr
ib

ut
io

ns
 

to
 In

ve
st

m
en

t

Fr
an

ce
C

A
1.

05
0.

98
1.

21
1.

1
0.

94
1.

18
1.

01
A

A
0.

73
0.

88
0.

27
0.

14
0.

47
0.

35
0.

11
A

A
 P

C
0.

33
0.

33
0.

1
0.

05
0.

18
0.

13
0.

04

G
er

m
an

y
C

A
0.

72
0.

87
1.

03
0.

94
0.

84
1.

04
1.

62
A

A
-0

.9
3

-0
.9

1
0

-0
.0

4
-0

.8
7

0.
01

0.
35

A
A

 P
C

-0
.1

4
-0

.3
6

0
-0

.0
2

-0
.3

4
0

0.
14

Ita
ly

C
A

0.
86

0.
79

0.
26

1.
14

0.
83

0.
88

1.
55

A
A

-0
.3

2
-1

.0
3

-0
.4

7
0.

09
-0

.6
5

-0
.0

8
0.

37
A

A
 P

C
0.

04
-0

.3
6

-0
.1

6
0.

03
-0

.2
3

-0
.0

3
0.

13

Po
la

nd
C

A
1.

44
1.

09
0.

86
0.

59
1.

17
0.

59
0.

71
A

A
1.

03
0.

05
-0

.1
3

-0
.2

2
0.

4
-0

.4
1

-0
.2

1
A

A
 P

C
-0

.6
4

0.
01

-0
.0

2
-0

.0
3

0.
05

-0
.0

5
-0

.0
3

Sp
ai

n
C

A
1.

24
1.

07
1.

62
1.

63
0.

93
1.

16
1.

39
A

A
0.

35
-0

.2
4

0.
29

0.
23

-0
.7

6
0.

04
0.

15
A

A
 P

C
-0

.0
1

-0
.0

7
0.

08
0.

07
-0

.2
2

0.
01

0.
04

Sw
ed

en
C

A
1.

29
1.

17
1.

22
0.

7
1.

21
1.

41
0.

29
A

A
1.

25
1.

57
0.

21
-0

.1
2

1.
48

0.
48

-0
.4

2
A

A
 P

C
0.

7
0.

8
0.

11
-0

.0
6

0.
75

0.
24

-0
.2

1

Th
e 

U
K

C
A

0.
95

1.
12

0.
71

1.
36

1.
15

0.
46

1.
46

A
A

-0
.4

6
0.

05
-0

.2
3

0.
11

0.
17

-0
.5

3
-0

.2
1

A
A

 P
C

-0
.0

7
0.

02
-0

.1
0.

05
0.

08
-0

.2
4

0.
09

So
ur

ce
: e

la
bo

ra
tio

ns
 b

y 
th

e 
au

th
or

s f
ro

m
 E

ur
os

ta
t C

O
FO

G
 d

at
a.



Greening Europe164 

across countries and over time, since indicators on their own have the merit of raising 
the attention towards the variables that they capture.

We are aware that the indicator we propose is very tentative and can certainly be 
improved, but we think that we should go beyond the simple distinction between GFCF 
and current government expenditure consistently with a shift in the focus from GDP to 
broader concepts of sustainable development. Future studies may try to test whether 
EFG and/or their sub-components positively impact GDP and/or multidimensional 
measures of sustainable development.
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11. Assessing the Quality of  
Green Finance Standards

Xi Liang and Hannah Gao

Green finance is a rapidly growing mechanism for facilitating investment in sustainable 
transition. This chapter reviews the generic process in labelling green finance products 
governed by different green finance standards. The key differences in green finance 
standards are assessed, including governance, scope, and definition of green. Although 
the EU has been widely considered as the global leader in green finance, the recent 
inclusion of nuclear and natural gas in the sustainable finance category has generated 
controversy. This chapter also identifies current green finance standards whose added 
value is not clear. In other words, it is uncertain whether green finance is purely a 
statistical exercise or could bring additional sustainable benefits for the community. 

Climate change is one of the greatest challenge humans face in this century. 
Mobilising investment and finance to address climate change is key for unlocking 
actions on climate change across countries. The estimated investment required to 
achieve the climate mitigation goal set up by the Paris Agreement range from US$1.6 
trillion to US$3.8 trillion annually between 2016 and 2050, while the tracked annual 
flow of climate finance was US$579 billion on average, based on data in 2017 and 2018, 
as illustrated in Figure 11.1 (in the following text). Despite a significant growth in 
climate finance flow, the gap remains quite substantial. In response to the vast financing 
gap, the effectiveness of climate investment and finance must urgently be maximised. 

Developing green finance, such as green bonds, green funds, or green loans, has 
given hope as a potential solution for bridging the funding gap for climate change. 
Since the first green bond was issued in 2007 by the European Investment Bank (EIB), 
the green finance market has been growing rapidly in both scale and market coverage. 
Green bonds remain the dominant asset in terms of the green finance market share. 
In 2021, green, social, sustainability, sustainability-linked and transition themed 
debt reached USD$1 trillion with growth spearheaded by green bond issuance. This 
represents a twenty-fold increase from 2015, and accounts for 10% of global debt 
markets. 

In spite of the rapid growth of the green bond market, there are concerns of 
“greenwashing”. For example, Tariq Fancy, former chief investment officer of the 
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largest asset management firm Blackrock, which has US$ 8.7 trillion assets under 
management (AUM), has suggested that “Wall Street is greenwashing the economic 
system and, in the process, creating a deadly distraction.”. In response to concerns, the 
US Securities and Exchange Commission (SEC) created a Climate and ESG Taskforce 
to “proactively identify ESG-related misconduct” in March 2021.

The EU has always led the development of green investment practices in the world. 
In May 2022, MEPs passed a text seeking to better regulate the green bond market, 
improve its supervision, reduce greenwashing, and add clarity when money goes to 
gas or nuclear energy. This chapter will review how green finance standards have been 
defined and applied, identify the current problems, and propose measures the EU 
could adopt in establishing a future-proof green finance standard system.

11.1 What Are Green Finance Standards?

The green finance standards system generally refers to a series of classification methods 
and measurement indexes that are established to identify, confirm and track green 
assets and green investment with the orientation of international, regional or national 
green development strategic goals. A variety of international and national green 
credits, green bonds, green stock indexes, green development funds, green insurance 
and other related financial products and services have been widely established, and 
various green finance standards systems with different connotations and extensions 
have been adopted. In general, a green finance standards system includes the following 
six elements:

1. Sectoral Taxonomy/Classification;

2. Identification and Standards;

3. Proceeds Requirements;

4. Incentives;

5. Verification and Labelling; and

6. Post Investment Monitoring

Currently, there are three major types of widely recognised green finance standards 
systems. The first type is a series of voluntary principles issued by financial institutions 
or organisations, including the Green Bond Principles (GBP), the Equator Principles 
(EPs) and the Climate Bonds Standard (CBS), the World Bank’s Green Bond Process 
Implementation Guidelines and the Asian Development Bank’s (ADB) Green Bond 
Framework. The European Commission is issuing its Green Bond Standard and ISO 
14100 is developing its Guidance on Environmental Criteria to Support Green Finance. 
The second type is assessment systems introduced by financial services institutions, 
mainly developed by assessment and rating agencies, such as Moody’s Green Bond 
Assessment System and Standard & Poor’s Green Evaluation System. The third type 
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is systems issued by the relevant regional or national departments, including the 
European UnionGreen Bond Standard that the EU is pushing for, and China’s Green 
Credit Guidelines, Green Bonds Issue Guidelines, Green Bonds Supporting Project Directory 
(2015 edition), and Green Industry Guidance Catalogue (2019 edition).

The industry category assessment of green finance standards is the first step in 
identifying green financial assets and industry categories, including primary and 
secondary catalogues. The green finance standard catalogue has a high degree 
of convergence, covering areas such as renewables, energy efficiency, pollution 
prevention and control, water management, clean and low-carbon transportation, and 
green and low-carbon buildings. There are two significant differences in the industry 
classification of green finance—China’s green finance standards generally do not 
include climate change adaptation. In contrast, international green finance standards 
include climate mitigation and adaptation-related fields. The question of whether coal, 
nuclear power and rail transit should be included in the green finance category is still 
controversial. International green standards generally explicitly exclude fossil fuels 
except for the use of CCUS technology. The Green Credit Guidelines issued by the 
China Banking Regulatory Commission (now the CBIRC) in 2012 also did not cover 
the coal sector. However, the Green Industry Guidance Catalogue released by NDRC 
in 2019 still includes clean coal use. Nonetheless, the categories related to coal use are 
removed in the 2021 Green Bond Guideline released jointly by NDRC and PBOC. 

Compared to the simple filtering criteria of the fields in the international standards, 
some of China’s green finance standards are more targeted for technology application. 
For instance, the Green Industry Guidance Catalogue of the NDRC sets the scale or 
the technical threshold for the industry green finance project. These are, for example, 
minimum capacity for coal-fired thermal power units; the industry standard for 
energy-saving technological transformation projects; and clear, quantified indicators 
of the photoelectric conversion efficiency and the attenuation rate of polysilicon 
components (monocrystalline silicon components, high concentrated photovoltaic 
modules, membrane cells components) of photovoltaic power generation projects. 
Establishing industry thresholds complicates the certification process but avoids the 
outdated capacities of industries being identified as green assets.

There are different ways to identify green assets, including sector identification, 
sector plus threshold identification, negative list/exclusion identification and a scoring 
system. The scoring system can be further extended into two types, a qualitative 
evaluation system (according to expert opinions) and a quantitative evaluation system 
(according to quantitative data). The GBP, CBS and EU’s forthcoming classification 
schemes are identified by sector. For example, under these three principles, all 
wind power assets are simply classified as green assets. The operation cost of sector 
identification is low, but it is difficult to exclude the critical influencing factors beyond 
the green attribute, such as social influence and backward production capacity. The 
NDRC’s Green Industry Guidance Catalogue adopts thresholds of technology and 
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scale, which are conducive to eliminating outdated production capacity and projects 
in which governments do not encourage investment. Moody’s and Standard & Poor’s, 
the world’s leading credit rating agencies, use a scoring system that includes disclosure 
and other factors, in addition to green attributes.

Capital requirements include requirements for the use and management of green 
capital raised, referred to as capital requirements, including the field or project invested 
in, the time of investment, reinvestment requirements, whether it can be used to repay 
corporate debt, and other factors. CBS requires companies to invest in green assets 
with raised capital within two years. Currently, most green finance standards require 
that all, or a certain percentage, of green funds, raised be invested in approved green 
assets. For corporate green bonds issued under the NDRC’s Green Industry Guidance 
Catalogue, raised capital can be used to repay the existing liabilities of the enterprise. 
If the enterprise involves both green and non-green assets, it is difficult to supervise 
the use of funds. Reinvestment of the capital obtained by enterprises through green 
finance is often not restricted by green finance standards.

The essential factor that distinguishes green finance from traditional finance is 
incentive policy, which directly affects the rate of return of green financial products 
and non-green financial products. Incentive policies include pre-issuance incentives, 
in-issuance incentives and post-issuance incentives, including public sector interest 
discounts and tax relief policies, low-interest loans from policy-based financial 
institutions, and grants from multilateral institutions. The implementation of incentive 
policies is conducive to encouraging enterprises to increase investment in green assets. 
However, due to the large scale of assets involved in green finance, the cost of screening 
and auditing needs to be urgently reduced, and the difficulty of fiscal subsidies (such 
as interest discounts on green bonds) is significant. At present, the support policies 
of governments for green finance have not had a substantial impact on the income 
of green financial products worldwide. However, Singapore has adopted a policy of 
subsidising the assessment fees for green bond issues.

The certification of green financial products mainly refers to the evaluation and 
verification of the issuer’s internal processes, including screening of projects and 
assets, and tracking of projects, assets, internal processes, and expenditure of capital 
raised. The verification bodies adopt procedures to assess the readiness of the issuer 
and the compliance of the proposed bonds with the standards and employ general 
procedures (or lists) to assess the compliance of the proposed bonds with the pre-
issuance requirements of the climate bond standard. Specifically, this includes the 
following steps: confirmation of green asset investment, certification application, 
second opinion or third-party review (if any), green asset labelling, and green asset 
issuance, as shown in Figure 11.1.

Confirmation of green asset investment refers to the preliminary review of whether 
the green financing application submitted (green credit, bonds, etc.) meets the 
definition and requirements of “green” classification for financial institutions. For the 
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Fig. 11.1 The flow chart of the certification process of green financial products.

identified projects, the applicant must formally submit the certification application to 
the financial institution, including the project application and issuance qualification, 
capital use, monitoring and reporting methods. During this period, the financial 
institution may require the applicant to submit a second opinion or a third-party 
review. The largest second-party opinion service on green bonds is an assessment 
conducted by the Centre for International Climate and Environmental Research at the 
University of Oslo in Norway (CICERO), which has innovatively further subdivided 
approved green bonds into dark, medium and light green categories.

The second opinion is usually a general summary of a project carried out in the 
form of consultation; therefore, it is likely to lack credibility. Third-party review is a 
comprehensive assessment of the industry standard, capital use, capital management 
and monitoring and reporting of the product carried out by an independent institution 
hired by the issuer, according to the recognised green financial standards system. 
Whether it is a second opinion or a third-party verification, the existing market model 
is evaluated by the organisation hired by the issuer, and consequently, there will be 
potential conflicts of interest that are difficult to resolve.

The financial institution decides whether to label and issue the green asset after 
considering all of the application materials. In practice, the primary international 
assessment and certification standards are GBP and CBS, with China mainly adopting 
the Green Bond Supporting Project Catalogue released by the GFC.

Post-issuance monitoring is an essential but complicated part of the application 
of green finance standards. This is mainly due to the additional costs and strict 
monitoring system involved. Post-issueance monitoring will restrict the investment 
opportunities of financing institutions, which may reduce enterprises’ enthusiasm 
to issue green financial products. Post-issuance monitoring and tracking includes 
reporting the use of funds and proceeds, regularly disclosing the environmental and 
social impacts of the project, and post-release verification and assessment by third-
party agencies. CBS strictly sets out the specific requirements and revocation of green 
bond issuance certification. The Equator Principles (EP4) requires that direct GHS 
emissions (Scope 1) and indirect GHGs from thermal or thermal use (Scope 2) must 
be publicly disclosed annually for projects with total annual CO2 emissions of more 
than 100,000 metric tons. The above standards, issued by mainstream international 
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organisations, institutions and governments, are highly authoritative and influential. 
They provide a practical basis for developing green and climate financial products 
worldwide. However, there are certain differences in details, which reflect their 
different backgrounds and development demands.

11.2 What Are the Differences between Green Finance Standards? 

Firstly, the definition of “green” differs. The definition of green varies from country 
to country due to the differences in stage, key concerns and operating institution of 
socio-economic development. The EU and institutions such as the CBI, the World Bank 
and the ADB have gradually focused on climate change mitigation and adaptation 
in recent years. On this basis, the Green Bond Principle also pays much attention to 
biodiversity conservation and other fields. China’s green finance standards had focused 
more on energy conservation, clean energy, pollution control, green infrastructure, 
clean transportation and ecological protection. A more noticeable difference is all 
parties’ attitude to the utilisation and upgrading of coal fossil energy. For example, the 
updating of old coal plants is generally judged as a “brown project” by international 
standards, which is not supported. However, in countries like India and China, 
the primary energy would rely on coal and clean coal or coal with carbon capture, 
utilisation and storage are usually considered as a green finance option. 

Secondly, the scope and degree of refinement of the standards differ. From the 
perspective of range, the CBS, the GBP, the rating agency systems and the current 
green standards in China fail to include social benefits in the scope of screening and 
monitoring. The EP4, the World Bank and the ADB cover environmental, social and 
governance (ESG) indicators in their standards. The directory level and technical details 
of standards vary significantly. Both the Climate Bond Standard (CBS) and China’s 
Green Industry Guidance Catalogue subdivide the industry into three categories and 
specify the threshold of industry technology. GBP and the World Bank set the first-class 
directory, and the standard is relatively broad, with a lack of operability. The EP4 are 
mostly descriptive in principle and impose conceptual requirements on environmental 
risks. Other criteria should refer to the ADB’s basic theoretical specifications. China’s 
Green Bond Supporting Project Catalogue (2021 edition) and the Green Industry Guidance 
Catalogue (2021 edition) both stipulate specific projects and quantitative standards for 
loan use and separately explain the standards, which are of great guiding significance 
for the selection and evaluation of actual projects.

Thirdly, nature and implementation effectiveness differ. International standards 
are mostly voluntary in terms of adoption and compliance, and not mandatory. The 
green project or financial institution can obtain the labelling or certification after the 
voluntary application and verification by the standard-setting institution or third party. 
Moreover, after issuance, the reporting and disclosure requirements are relatively 
loose, and the role of the government is unclear. China’s green finance standards 
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are issued by the government regulatory departments, which have executive force 
for the involved industries and participants. Besides, relevant departments are also 
responsible for examining, approving and supervising green investment and financing 
activities, thereby tangibly standardising and promoting the orderly development of 
green finance.

We note that with the increase of cross-border finance and international 
environmental cooperation, global green finance standards are gradually converging. 
Meanwhile, as global awareness of the environment and climate change issues 
deepens, more and more governments and organisations are realising that the current 
traditional green finance system is unable to effectively support the strong financial 
and institutional needs for countries to achieve their NDCs in the Paris Agreement and 
the UN 2030 Sustainable Development Goals (SDGs). In the discussion and practice 
of green finance, due to the particularity of its nature, purpose and methodology, the 
concept and development demands of “climate finance” have become increasingly 
prominent, and climate effect is often the most crucial consideration of the international 
green finance system.

11.3 Nuclear and Natural Gas as Green Investments?

In Feb 2022, the EU’s executive proposed to extend green finance criteria (EU 
Sustainable Finance Taxonomy) to natural gas-fired power and nuclear energy despite 
objections from NGOs, investors, a few member states, and members of its own expert 
group. Under the act approved by commissioners, private investment in natural gas-
fired power generation will be classified as “transitional” if the plants use an increasing 
share of cleaner fuels like biogas or hydrogen. 

The inclusion of gas-fired power, which emits mostly NOx and CO2 as well as 
methane via the natural gas supply chain, has drawn abundant criticisms. The 
decision was fiercely contested by EU member states. While Germany and some of 
Central and Eastern Europe had supported the inclusion of gas, nations like Sweden, 
the Netherlands, Denmark, Luxembourg and Austria had opposed it and called for 
parliament to reject the proposal or risk its being challenged in court.

The inclusion of nuclear power in the sustainable taxonomy also drew criticism 
from Germany, Spain and Belgium, countries which had committed to phasing 
out nuclear power after the 2011 Fukushima nuclear disaster. In fact, a new, large-
scale nuclear power plant is too expensive to construct in Europe in the last decade. 
However, France is supporting the inclusion of nuclear power in the taxonomy, and 
generates 69% of its total power from nuclear. 

The green taxonomy will provide a strong signal for private investment decisions 
in the EU and potentially create a template for other jurisdictions. Most countries have 
been cautious about including fossil fuel and nuclear power in a green or sustainable 
taxonomy. For example, China removed clean coal and natural gas from its green 
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taxonomy in 2021. Even though coal and gas will have strong roles to play in China 
over the next decade, the taxonomy needs to be strategic about facilitating finance for 
long-term green growth. 

11.4 Does Green Finance Product Deserve  
Public Financial Incentive? 

The 2019 EU Green Bond Standard proposal encourages member states and financial 
institutions to link the standard directly with the future standards of the financial 
industry. Central banks will step up their participation to enhance the market’s 
acceptance and recognition of green finance. At the same time, it is advised that 
all member states implement preferential tax policies, including adopting an 
“accelerated depreciation method” for green assets and investment and improving 
the competitiveness of green assets. Similarly in China, the city of Huzhou in Zhejiang 
Province has taken the lead in formulating local standards for green finance. It is building 
a green finance reform and innovation pilot zone, promoting financial institutions to 
carry out green rating, labelling and information disclosure, as well as promoting the 
greening of the construction industry and the marketisation of environmental rights 
and interests, thereby comprehensively supporting the development of green finance. 

It is noteworthy that the ability to generate additional green benefits should be 
the basis for policy support from governments and multilateral institutions. If a 
green investment and financing project is successfully carried out without being 
labelled as green (i.e., without additionality), the preferential policies provided by 
the government and multilateral institutions are likely to lead to wastage of resources 
and to squeeze the commercial investment and financing. It is a great pity that many 
green finance standard-setting organisations are aware of this problem (e.g., section 
2.1 of the EU Green Bond), but do not encourage green bond issuers to disclose the 
additionality, which may mislead climate-friendly investors and policymakers. The 
authors reviewed the policy and marketing documents of the following green finance 
standards and found that none of them actually assessed and disclosed additionality 
(Table 11.1).

We reviewed seven major green bond standards in the world launched by 
International Capital Market Association (ICMA), Climate Bond Initiative (CBI), 
EU Technical Expert Group on Sustainable Finance (TEG), People’s Bank of China 
(PBOC), National Development and Reform Commission of China (NDRC), Moody, 
S&P, and Fitch. Only ICMA, CBI, and EU have been reported to discuss the additionality 
issue explicitly (as illustrated in Table 11.1 beneath). ICMA, in their working group 
research in 2018/2019, suggested “additionality in sustainable finance” as a discussion 
topic for consideration, while the EU Green Bond Standard report acknowledged the 
missing additionality issue in the current green bond market but argued there were 
other benefits in classifying bonds as green bonds, such as improving information 



11. Assessing the Quality of Green Finance Standards  173

transparency in green asset refinancing and developing policy debates in green 
finance. The discussion on additionality by CBI is rather vague and an “additionality 
assessment” is not needed for green bond certification in their frequently asked 
questions page on the carbon market. As shown in Table 11.1, none of these eight 
existing green bond standards have assessed or disclosed additionality issues. 

Table 11.1 Review of whether “Additionality” is Discussed, Assessed and Disclosed in 
Major Green Bond Related Standards.

Major Green Bond Standards in the World Discussed Assessed Disclosed
ICAM Green Bond Principle Yes No No
CBI”s Climate Bonds Standard Yes No No
Proposal for EU Green Bond Standard, EU-GBS Yes No No
PBOC Green Bond Guidance, China No No No
NDRC Green Bond Guidance, China No No No
Moody Green Bond Assessment No No No
S&P Green Evaluations No No No
Fitch Green Bond Rating No No No

A future-proof green finance standard should provide more accurate disclosure 
requirement, i.e. investors of green bonds should notice that green bond investment 
does not create additional climate benefits and that the emission reduction of green 
assets is not attributed to such investment. Additional assessments of green finance 
should be introduced. We recommend a process illustrated in Figure 11.2 in the 
following text. Policymakers should meet the urgent need to create an investment 
environment that facilitates additional green assets, rather than simply making green 
statistics the baseline case. To generate additionality for a green asset, at least one of 
the following four investment environment scenarios needs to be created, in addition 
to a green additionality and financial additionality assessment. 

1. Willingness of the issuers to accept a lower rate of return, i.e. environment- or 
climate-friendly firms would accept a lower required rate of return if the underlying 
project is certified with additionality. The condition may be possible if the additionality 
certificate generates significant reputational benefits to the issuer. 

2. Climate-friendly concessional investors (either equity or debt investors) are 
willing to accept a lower required rate of return if the underlying project is certified 
with additionality. The climate finance commitments by MDBs shown in Figure 11.1 
are likely meeting this condition. There are other climate-friendly family foundations 
or charities which may meet the condition as well. 
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3. Return increased: the return of the underlying project certified with additionality 
is increased to above the threshold level through either policy support or higher market 
price driven by additionality certification of the underlying asset. 

4. Risk mitigation: the required rate of return (e.g. required IRR or discount rate) 
of the underlying project is decreased to below the project rate of return (e.g., IRR) 
through risk mitigation by additionality certification of the underlying asset.

Fig. 11.2 Proposed Approach for Assessing Climate Mitigation Additionality.

To maximise the efficiency of utilising climate funding and green finance, we make the 
following four recommendations: 

1. We recommend classifying new green finance products into two categories. 
Products without verified additionality could be defined as “green statistics 
financial products” and products with additionality could be defined as 
‘green impact financial products’. 

2. We recommend that all existing green finance products, if possible, disclose 
whether additionality is assessed and, if assessed, disclose whether 
additionality is verified. This disclosure would avoid limited public resources 
and climate-friendly concessional investors mistakenly investing in projects 
without generating additional green or climate benefits. 
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3. For potential green-impact financial products, further research is needed 
to understand how to maximise the effectiveness of grants, public finance, 
and concessional finance, to avoid generating significant windfall profit for 
projects with additionality. 

4. We recommend that green finance standards be updated with mandatory 
additionality disclosure. For standards currently at the development stage, 
such as the European Green Bond Standard, these should be more rigorous 
and transparent, and the additionality issue should be taken into account in 
the standard development process.
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12. Green Investments:  
Two Possible Interpretations of  

the “Do No Significant Harm” Principle

Claudio De Vincenti

Introduction

With the Delegated Act draft approved by the European Commission on February 
2, 2022—which includes, albeit under restrictive conditions, gas and nuclear power 
generation plants within the taxonomy of eligible investments for the purposes of the 
green transition—a decisive issue, on which the actual achievement of the Green Deal 
sustainable growth objectives depends, has come to a head: the question of what is 
really meant by the “do no significant harm” (DNSH) principle. 

The Commission’s proposal—and the following 18 May 2022 REPowerEU 
Communication adopted in the light of Russia’s invasion of Ukraine1—are, in fact, 
trying to overcome some of the consequences of the rigidity with which that principle 
was interpreted in the previous application documents of the taxonomy launched in the 
regulation of 18 June 2020.2 In those previous documents, the principle was formulated 
in an extreme fashion, that actually risks compromising both the decarbonisation 
roadmap (reduction of emissions by 2030 and the achievement of net zero by 2050) 
and the diversification of energy sources.

In this chapter I propose an alternative interpretation of the “do no significant 
harm” principle, so that it becomes an effective lever, as opposed to an obstacle, for the 
fundamental investments of a sustainable development strategy and for the quickest 
possible achievement of the European energy security. 

12.1 The DNSH Principle in the EU Documents

The “do no significant harm” principle was set out as a qualifying element of the 
eligibility of an investment for the purpose of accessing financial instruments more 

1  COM (2022) 231 final.
2  (EU) Regulation 2020/852
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favourable in terms of conditionality and cost, by Regulation 2020/852 of the European 
Parliament and of the Council.

In Article 3, the regulation specifies that “an economic activity shall qualify 
as environmentally sustainable where that economic activity: (a) contributes 
substantially to one or more of the environmental objectives” and “(b) does not 
significantly harm any” of them. The objectives are indicated in the following Article 9: 
“(a) climate change mitigation; (b) climate change adaptation; (c) the sustainable use 
and protection of water and marine resources; (d) the transition to a circular economy; 
(e) pollution prevention and control; (f) the protection and restoration of biodiversity 
and ecosystems.”

The regulation entrusted the establishment of the criteria for the technical 
screening of sustainable economic activities pursuant to the taxonomy to a European 
Commission act. The Commission thus launched the 4 June 2021 Delegated Regulation 
which establishes those criteria in detail for the first two environmental objectives.3 
For the purposes of this paper, I would like to recall that: in the energy section of the 
Delegated Regulation there is neither electricity generation from natural gas nor from 
nuclear energy, while the natural gas transport and distribution networks are present 
insofar as the investment relates to their conversion or upgrading for the transmission 
of renewable and low-carbon gases or for the transport of hydrogen;4 in the section 
concerning the management of the waste cycle, incineration activity is not considered.5

In parallel to this taxonomy elaboration, the Recovery and Resilience Facility (RRF) 
was developed with the Regulation of the European Parliament and of the Council 
of 12 February 2021,6 which specifies in Article 5 that “the Facility shall only support 
measures respecting the principle ‘do no significant harm’.”

The RRF Regulation was accompanied by a communication with which, also on 12 
February 2021, the Commission provided the technical guidelines for the application of 
the DNSH principle in the context of the RRF.7 I recall here two particularly significant 
prescriptions from this communication. The first indicates that “Member States need 
to provide an individual DNSH assessment (Commission’s italics) for each measure” 
of the National Recovery and Resilience Plan (NRRP), so that “the DNSH assessment 
is not to be carried out at the level of the Plan or of individual components of the 
Plan, but at measure level.”8 The second provides that “the assessment of the negative 
environmental impact of each measure should be carried out against a ‘no intervention’ 
scenario by taking into account the environmental effect of the measure in absolute 
terms [my italics]). This approach consists of considering the environmental impact 
of the measure, compared to a situation with no negative environmental impact,” 

3  Commission Delegated Regulation (EU) 2021/2139.
4  Ibid., Annex I, para. 4.14.
5  Ibid., para. 5.
6  (EU) Regulation 2021/241.
7  COM (2021) 1054 final.
8  Ibid., pp. 2–3.



12. Green Investments  179

and therefore it “is not assessed in comparison to the impact of another existing or 
envisaged activity that the measure in question may be replacing.”9

Here I point out two of the examples that are given in the text and in the annexes: 
“measures related to power and/or heat generation using fossil fuels (including natural 
gas, my notation), as well as related transmission and distribution infrastructures as 
a general rule should not be deemed compliant under DNSH for the purposes of the 
RRF;”10 an investment which supports the construction of new waste-to-energy plants, 
“while it aims to divert […] combustible non-recyclable waste from landfills”, would 
still violate the DNSH principle as it “leads to a significant increase in incineration of 
waste.”11

Compared to this very restrictive approach referenced in the guidelines, a somewhat 
different perspective is introduced by the late February draft of the Commission’s 
Delegated Act,12 which amends the Delegated Regulation of 4 June 2021 on the 
technical application criteria of the taxonomy. The new Delegated Act supplements the 
original one with reference to two activities that were not previously included, namely 
the production of electricity from natural gas and through nuclear energy.

For nuclear energy—which is considered capable of giving “a substantial 
contribution to the climate change mitigation objective”13—  the draft provides a series 
of prescriptions regarding the safety of the plants and their location, the treatment of 
waste, and the monitoring of activities so that the DNSH criterion can be considered 
satisfied with reference to the other environmental objectives.14 

For electricity generation starting from natural gas—which is considered capable 
of making a substantial contribution to the climate change mitigation objective as a 
“transitional activity as referred to in Article 10 (2) of Regulation (EU) 2020/852” 
on Taxonomy15—the draft provides the threshold values   for permissible greenhouse 
gas emissions, the capacity limits related to the capacity of the coal or oil plants that 
are replaced, compatibility with the use of renewable and low-emission gases, and 
the existence of an integrated energy-climate plan in which the member state has 
committed itself to abandoning coal-fired generation.16

12.2 An Evaluation: The Need to Get out of an Impasse

It is clear that with the new Delegated Act the European Commission is trying to 
overcome some of the rigidity with which the “do no significant harm” principle was 
applied in previous documents.

9  Ibid., p. 7.
10  Ibid., p. 8.
11  Ibid., Annexes 1–4, p. 12.
12  The draft dated 2 February 2022, already mentioned at the beginning of this paper.
13  Ibid., p. 3.
14  Ibid., Annex 1, para. 4.26–4.28.
15  Ibid., p. 28.
16  Ibid., para 4.29–4.31.
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In particular, the substantial exclusion of natural gas from Delegated Regulation 
2021/2139, added to the restrictions in the eligibility criteria of the possible 
technological transformations in road and sea transport vehicles, seriously risks 
hindering the achievement of the emission reduction targets that the Union has set 
for 2030.17 Indeed, if in order to achieve the 55% reduction in emissions by 2030 it 
is absolutely necessary to accelerate the development of renewable sources and 
progress in energy efficiency—as well as the development of biofuels and hydrogen 
research and experimentation—it also appears necessary to safeguard the possibilities 
of replacing oil and coal with gas in all uses where this can lead to the reduction 
of emissions more rapidly. Failure to achieve the 55% target by 2030 would not only 
have effects on the current level of emissions, but also significant carry-over effects on 
achieving the goal of net zero in 2050, making it much more difficult and expensive. 
Faced with the evidence—supported by the working materials and the conclusions of 
COP26 in Glasgow—that the current trajectory in the world (but also in Europe) of 
greenhouse emissions is incompatible with the goal of containment in 1.5°C of global 
warming compared to the pre-industrial level, we cannot afford delays in adopting all 
measures necessary to change that trajectory.18

It would instead be necessary for the amending scope of the new Delegated Act 
to go beyond the still partial and restrictive indications contained at the moment in 
the draft, and to pave the way for the consideration of the role that the entirety of 
the possible processes of replacing oil and coal with gas can and must play in the 
transition, both in electricity generation and in the transport system and industrial 
production processes.

But how did we end up in the impasse that the draft of the new Delegated Act is 
trying in some way to unblock? Provided that the “do no significant harm” principle is 
in itself a positive novelty that ensures the internal consistency of the green transition 
strategy—and avoiding the pursuit of environmental objectives at the expense of 
others—the cause of the impasse lies in the very particular way in which the principle 
has been formulated in the acts launched up to now.

In this regard, the approach adopted in the Communication on the Guidelines 
for the technical screening of investments in the RRF is particularly significant.19 The 

17  Note that the same Commission forecasts contained in SWD (2020) 176 final, Annexes, p. 50, Fig. 36 
and p. 61, Fig. 49, indicate a still significant use of natural gas in 2030; and that these forecasts—p. 62, 
Fig. 50 and pp. 75–76, Figs 62–63—seem to count only modest processes of replacing oil and coal with 
gas in sectors, such as heavy transport and some industrial processes, which could instead benefit 
from new gas-based technologies while, at the moment, they appear difficult to convert to electricity. 
On a global level, the International Energy Agency estimates that, on the path towards zero emissions 
by 2050, the very substantial increase in renewables in the mix of sources for electricity production 
will need to be complemented in 2030 by a gas usage not lower in absolute terms than current levels, 
and the same will happen for the industrial sector; cf. IEA, World Energy Outlook 2021: p. 125, Fig. 
3.12; p. 133, Fig. 3.16; p. 213, Fig. 5.2.

18  Cf. also IEA, World Energy Outlook 2021, p. 34, Fig. 1.5.
19  See above COM 2021/1054.
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two prescriptions mentioned above are decisive in determining the “bottleneck” that 
risks blocking the transition to projects of great value for the success of the European 
roadmap.

The first, as we have seen, provides that for the purposes of the DNSH assessment 
the impact of a given measure must be considered “in absolute terms,” that is, “compared 
to a situation with no negative environmental impact,” and not “in comparison to the 
impact of another existing or envisaged activity that the measure in question may 
be replacing.”20 Since in absolute terms gas produces CO2 emissions, albeit much 
lower than those produced by oil and coal that it could replace, its use in electricity 
generation, in the transport system, and in manufacturing activities can only violate 
the criterion as formulated in the Communication.

Yet, looking at the overall path of decarbonisation, we know that in some sectors 
the alternatives to coal and oil other than gas (electricity generation from renewables, 
heavy transport by road or sea, as well as industrial processes, powered only by 
electricity or hydrogen or fuels with zero emissions) need investments in plants and 
further technological innovations that are unlikely to reach the scale necessary to 
reduce emissions by 55% by 2030. It would be quite logical, then, to consider natural 
gas as an energy source to be used during the transition phase, until those alternatives 
are fully developed: curbing the replacement of oil and coal with gas would mean 
slowing down the path of decarbonisation.

But this logical conclusion is prevented by the second DNSH assessment 
prescription which, together with the one considered above, precisely determines the 
“bottleneck” I was talking about. I refer to the provision that imposes “an individual 
DNSH assessment for each measure” of the NRRP, without reference to the plan or its 
components.21 In this way, the single measure is analysed by removal from its role in the 
path of reducing emissions and pollution. Therefore—abstracted from the timeframes, 
methods and conditions for the adequate scale implementation of alternatives to 
natural gas in electricity generation, in heavy or maritime transport, and in industrial 
processes—the conclusion to which the guidelines lead is to consider natural gas per se 
as not compliant with the DNSH principle.

The results of such a way of interpreting the “do no significant harm” principle are 
paradoxical. Firstly, because, as mentioned, the technologies that use gas to replace 
oil and coal and therefore accelerate the abatement of CO2 emissions, as well as other 
pollutants, are penalised. Secondly, because, even beyond the energy sector, the 
introduction and diffusion of “cleaner” technologies in a number of other sectors may 
be slowed down. The most striking example, in this regard, is that of incinerators.

As we have seen, the DNSH non-compliance of an investment aimed at supporting 
the construction of new waste-to-energy plants is made explicit in the guidelines. It 
is recognised that it would help to divert “combustible non-recyclable waste from 

20  Ibid., p. 7.
21  Ibid., p. 2.
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landfills”, but it is reiterated that it would violate the DNSH principle as it “leads 
to a significant increase in incineration of waste.”22 Such a conclusion of DNSH non-
compliance always refers to the evaluation criterion “in absolute terms” combined 
with specific consideration of the single measure outside any reference to a coherent 
plan for the management and closure of the waste cycle that makes use of all the best 
available technologies. The paradoxical result is that this decision ends up endorsing 
the choice made up to now by certain local government authorities—for example in a 
part of Italy—to rely on landfill until the extreme exhaustion of available space and, for 
the remainder, to resort to the export of waste to waste-to-energy plants located in other 
territories. This is a striking contradiction of the European principles of “proximity” in 
the treatment of waste and of overcoming landfilling!

12.3 An Open Mind Approach to the DNSH Principle

For the sake of the green transition, it is necessary and urgent to correct at the root the 
very particular way in which the “do no significant harm” principle has been applied 
in the acts launched up to now, in order to interpret it in a form that supports—and 
does not hinder—the set of strategic choices that the Green Deal needs. The analysis 
conducted in the previous paragraph highlights the key steps of a new, more advanced 
and comprehensive interpretation of the DNSH principle.

The first consists in adopting a comparative, not absolute, environmental impact 
assessment criterion: what matters to accelerate the abatement of emissions or 
pollution is the net environmental benefit of the investment. A project must therefore 
be assessed not with respect to a hypothetical state of nature but comparatively to the 
activities that are concretely replaced with that investment and that are already in 
place or would be realised in the future if the investment in question were not made: 
with respect to them the project must produce a positive net benefit.

The second step consists in the fact that this assessment in comparative terms must 
be carried out by considering the investment in the framework of the green transition 
strategy that the member state is required to adopt and which must be consistent in its 
temporal development with the objectives set at the European level. The individual 
investment, therefore, must be assessed with reference to the role it plays within the 
path of increasing the share of energy produced from renewable sources, of progress 
in terms of energy efficiency, of reduction of polluting sources, of protection of natural 
resources and of biodiversity. Therefore, the project must be compared with those 
alternatives that can be concretely—not abstractly—implemented with an equivalent 
timing and scale in order to achieve the planned transition targets.

It is only in this context—thus carrying out the assessment in comparative and 
strategic terms—that it becomes possible to address two further issues that will have 
decisive relevance in the concrete choices that the authorities will be called upon to 
make.

22  Ibid., Annexes 1–4, pp. 12.
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The first concerns the assessment of the possible “lock-in” effects created by an 
investment: an assessment which in itself requires taking into account the realisation 
times and useful life as well as any future alternative uses of the infrastructure created, 
so as to make the intervention adopted for the transition consistent with the final 
objectives. The issue is relevant, for example, precisely for the supply and transport 
infrastructures of natural gas, for their role in the transition and for their future 
usability in the transport of gas from renewable sources and hopefully of hydrogen.

The second question concerns the trade-offs that may arise between the different 
objectives established by the taxonomy. This is an issue that has so far been substantially 
“avoided,” as if it were possible to consider only interventions that do not cause any 
harm to one or more environmental objectives compliant with the DNSH principle: 
a way to reduce “do no significant harm” to “do no harm.” Concrete situations are 
often more complex, with benefits for one objective but possible harm for another. 
These trade-offs cannot be exorcised and will require a weighing of the costs and 
benefits of an investment by the authorities that clarify the degree of “significance” 
of any harm and therefore the net environmental benefit of the intervention for the 
purposes of the path towards an environmentally compatible economy. It is with this 
in mind that the issue of waste-to-energy plants as a tool for closing the waste cycle, 
complementary to recovery/recycling processes and alternative to landfill, must be 
addressed. The nuclear issue also cannot be addressed except by weighing the benefits 
(lower emissions) and costs (waste problem) and arriving at a positive or negative 
assessment of the net benefit.

In conclusion, the two assessment criteria indicated—comparative and strategic—
would allow us to define a general framework for the application of the “do no 
significant harm” principle without paradoxes that risk causing serious harm to the 
green transition.

12.4 The War, REPowerEU and Taxo4

The European Commission Communication of 18 May 2022 on REPowerEU strategy 
opens by noting that “unprecedented geopolitical and economic events have drastically 
impacted the Union’s society and economy”.23 The invasion of Ukraine by Russia 
has brought back to the foreground the issue of energy security, and REPowerEU is 
aimed at giving the tools to member states and the EU in order to address this issue. 
In particular, the National Recovery and Resilience Plans “shall contain a REPowerEU 
chapter”, with reforms, investments and other measures aiming to “improving energy 
infrastructures and facilities to meet immediate security of supply needs for oil and 
gas, notably to enable diversification”, and “boosting energy efficiency in buildings, 
decarbonizing industry, […] and increasing the share of renewable energy”.24

23  COM (2022) 231, p. 1.
24  Ibid., p. 15.
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The Communication does not question the way the DNSH principle has been 
interpreted up to now, and prefers to take a shortcut: “a targeted exemption from 
the obligation to apply the do no significant harm principle […] for reforms and 
investments improving energy infrastructure to meet immediate security” and “to 
enable diversification” of supply.25

Of course, the solution adopted in REPowerEU Communication has the advantage 
of avoiding lengthy discussions and immediately unlocking necessary and urgent 
infastructures. But it leaves in the shadows the role of gas infrastructures not only for 
energy security but also, as emphasised before, for the green transition itself. 

A timid—very timid—step towards a more open way of interpreting the DNSH 
principle can be found in some passages of the latest document published by the 
Technical Working Group of the Platform on Sustainable Finance.26 The document 
is called Taxo4, because it provides recommendations for the four environmental 
objectives other than climate change mitigation and climate change adaptation, 
addressed by Regulation 2021/2139. 

Taxo4 does little to deal with the DNSH principle: in a short paragraph, the 
document hints that it would be useful “to undertake a review of the DNSH criteria 
[…] to improve consistency and usability of the Taxonomy”,27 but does not give more 
than some very generic, methodological indications. 

Later, in dealing with air transport, the document introduces a criterion that in fact 
abandons the absolute and specific approach to the DNSH evaluation in favour of a 
comparative and strategic one. The Commission’s strategy proceeds from the awareness 
that the “so-called zero emission aircraft, electric or powered by green hydrogen” 
will become ready for market no earlier than 2035; “until then, incremental efficiency 
improvements of airframes and engines in combination with the use of sustainable 
aviation fuels (SAF) producing less CO2 over their life cycle than conventional jet 
fuel are the main mitigation options available to the sector”, so that “aviation can be 
included in the taxonomy as a transition activity” and “the replacement of old, less 
efficient aircrafts with new, more efficient ones” can satisfy screening criteria.28

This is, however, one of the very few cases in which a comparative and strategic 
criterion is adopted in the document. The same, for instance, does not happen for 
the incinerators, which in the Annex dedicated to waste management continue 
to be excluded by the taxonomy.29 It is also significant that the Annex dedicated to 
manufacturing does not deal with the most energy-intensive sectors.30

25  Ibid., p. 7. 
26  See Platform on Sustainable Finance: Technical Working Group, Part A and Part B, March 2022. 
27  Ibid., Part A, p. 73.
28  Ibid., Part B, pp. 525–26.
29  See Part B, Chapter 11.
30  Ibid., Chapter 2.
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12.5 We Need a Flapping of Wings

Even after the REPowerEU and Taxo4 documents, the DNSH interpretation remains 
essentially the extreme one, which per se hinders investments that are fundamental 
for green transition and energy security: Taxo4 contains only timid steps towards a 
more open interpretation of the principle, and REPowerEU simply uses the shortcut 
of exemptions from the application of DNSH, which is like saying that the principle 
must be circumvented if you do not want to compromise the European energy security 
objectives.

It is time to free ourselves from the straitjacket of a rigid and short-sighted approach, 
and to adopt the open-minded interpretation of the DNSH principle presented above 
in Section 3 and based on:

• a comparative, not absolute, environmental impact assessment criterion: what 
matters in the acceleration of the abatement of emissions or pollution is the 
net environmental benefit of the investment; a project must therefore be 
assessed not with respect to a hypothetical state of nature but comparatively 
to the activities that are concretely replaced with that investment;

• an assessment which considers the investment in the framework of the green 
transition strategy that the member state is required to adopt; a project must 
be compared with those alternatives that can be concretely—not abstractly—
implemented with an equivalent timing and scale in order to achieve the 
planned transition targets.

It is only with an assessment in comparative and strategic terms that it becomes possible 
to address two further issues—the possible “lock-in” effects and the trade-offs arising 
between different environmental objectives—which will have decisive relevance in the 
concrete choices that the authorities will be called upon to make.

In conclusion, we need a flapping of wings: building an economy that has the 
protection of the environment as its guiding star requires looking with an open mind 
at ways of realising the fundamental goal of a society that finally achieves a balanced, 
organic exchange between mankind and nature.
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13. Towards a Socially Just Green 
Transition:  

The Role of Welfare States and Public Finances 

Cinzia Alcidi, Francesco Corti, Daniel Gros, and Alessandro Liscai

Introduction

Finding a balance between the objectives of economic growth, environmental 
sustainability and social fairness has been one of the key priorities of the EU agenda 
of the last years. While the link between economic growth and social and ecological 
objectives has historically received much attention, a focus on the socio-environmental 
nexus is far more recent (Mandelli 2021). On the one hand, social logics may determine 
environmental damage (Laurent 2015) and the welfare state entails an “ecological 
footprint” (Matthies 2017). On the other hand, environmental protection is critical to 
long-term social welfare, and ecological degradation implies significant social costs 
(Sabato et al. 2021). Along with this thinking, some scholars have recently attempted 
to identify the possible functions that the welfare state could perform to accompany 
the green transition. Based on this recent literature, we identify two main functions:1

• Activating: Welfare states actively support the green transition, by providing 
workers with the right skills and competences needed for the new jobs that 
are created. The focus is on activating policies such as education and training, 
re-skilling, and active labour market policies.

• Buffering: Welfare states put in place traditional social protection policies 
which compensate for the social costs (e.g. unemployment, inequalities) of 
the green transition.

1  Here we take inspiration from Sabato et al. (2021). The authors, however, identify two further 
functions of the welfare state in the green transition: 1) Welfare states as a benchmark for the green 
transition; and 2) Welfare states as consensus-builders or conflict-management tools of the green 
transition.
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These functions are not mutually exclusive, but they can coexist. Welfare states 
can indeed at the same time actively support the green transition by upskilling 
and reskilling workers and protecting those negatively affected by the transition. 
Conversely, they can pursue one of the above-mentioned functions or none of them. 
An important distinction to be made here concerns the logic under which the welfare 
intervention is carried. Two different logics can underpin eco-social policies:

• The compensatory logic, i.e. social policy objectives and tools are linked to 
environmental objectives and tools only by the extent to which the latter 
produce negative externalities. A compensatory logic can be applied both to 
the first and second functions. As an example, workers dismissed in brown 
sectors can both be compensated for the income loss and re-trained, re-skilled 
and accompanied in their search for a new occupation.

• The integrated logic, i.e. social policies and goals are designed together with 
ecological objectives and goals. Welfare policies do not only compensate 
for the social costs of the green transition, but they are also conceived as a 
necessary pre-condition to facilitate the ecological transition.

An integrated approach to social and environmental policies seems to be the most 
suitable solution to achieve green and social outcomes. A recent work by Zimmermann 
and Graziano (2020), for instance, shows that among European countries the best 
performers in environmental protection are the ones (notably the Nordic countries) 
with a high performing welfare state, both in terms of buffers and in terms of activating 
policies. In September 2015, the United Nations (UN) adopted the ‘2030 Agenda 
for Sustainable Development’, which explicitly promoted the three dimensions of 
sustainable development: social, environmental and economic, and supported a 
balanced approach to achieve them simultaneously. 

As mentioned above, the European Union has placed itself in the driving seat of the 
green transition and has since 2019 put in place a new reference framework for a socio-
ecological transformation. While national welfare states are still meant to play a key 
role in making the green transition socially fair, it should be recognised that the shift 
towards such an approach was largely led by the EU. Against this background, the 
purpose of this chapter is twofold. As a first step, we illustrate the existing EU reference 
framework for a socio-ecological transition, zooming in on two of the most recent 
initiatives: the European Green Deal (EGD) and the Recovery and Resilience Facility 
(RRF). The aim is to briefly identify the approach followed to link environmental, 
economic, and social concerns, the function to be performed by welfare states, and the 
logic of interaction between social and environmental policies. As a second step, since 
the EU financial support to pay for the cost of the eco-social transition is not sufficient, 
we advance and compare two concrete proposals that can help national governments 
in building an activating welfare state, devoted to supporting a socially inclusive 
transition: a social golden rule and the amortisation of public investment.
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13.1 The EU Initiatives to Address the Socio-Ecological Transition

The EGD adopted in December 2019 addresses the economic-ecological nexus by 
promoting the transition towards an economic model decoupled from its ecological 
footprint, and explicitly tackles socio-ecological challenges, in particular those that 
pertain to the social implications of environmental issues and policies. In so doing, the 
EGD calls for a “socially just” transition that aims to leave “no one behind”. The EGD 
indeed specifies that “the most vulnerable are the most exposed to the harmful effects 
of climate change and environmental degradation” (European Commission 2019) and 
that “citizens, depending on their social and geographic circumstances, will be affected 
in different ways” (ibid.). In particular, the identified socio-ecological challenges are 
divided by the EGD into issues affecting vulnerable energy consumers or people at 
risk of energy poverty and those impacting the labour market, with a focus on sectors 
and territories which would face “the greatest challenges” (European Commission 
2019). Overall, the underlying logic of the socio-ecological dimension of the European 
Green Deal is compensatory of the social costs triggered by the green transition.

Such logic is reflected in the key policy instruments for delivering the EGD, namely 
the Just Transition Mechanism (JTM) and the Just Transition Fund (JTF), that were 
launched as part of the Sustainable Europe Investment Plan. The purpose of the JTM 
consists in addressing the socio-economic impact of decarbonisation by spurring 
virtuous social investment policies and setting the conditions for the promotion of 
public and private funding. Within the JTM, the Just Transition Fund was established 
to reduce regional disparities, improve economic diversification, upskill and reskill 
workers, and increase assistance and active inclusion of jobseekers. All in all, the 
policies seek to meet the needs of two main targets: 1) vulnerable energy consumers and 
people at risk of energy poverty;2 and 2) redundant workers employed in greenhouse 
gas-intensive sectors and their communities (e.g., JTM, JTF).

If the EGD promotes a compensatory logic where social policies intervene ex-post to 
buffer the cost and accompany life-course transition (with a focus on vulnerable groups 
and affected sectors), the socio-ecological dimension of the RRF marks a further step 
forward towards an integrated understanding of eco-social policies. The social dimension 
of the post-pandemic recovery is given a particular prominence in the RRF, which 
explicitly aims at “contributing to the upward economic and social convergence, restoring 
and promoting sustainable growth and the integration of the economies of the Union, fostering 
high quality employment creation” (RRF Regulation, Art. 4). Stronger activating and 
inclusive welfare states are explicitly acknowledged as a pre-condition for a socially 
sustainable green transition. In defining their responses to the crisis, the member 
states should “factor in”, across green policy areas, the need to ensure a just and 
socially fair transition. A clear call to adopt measures ensuring equal opportunities, 

2  Two examples of these policies include the 2016 proposal for a Clean Energy for All package and the 
2020 Communication “A Renovation Wave for Europe”.
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inclusive education, fair working conditions and adequate social protection, in light 
of the European Pillar of Social Rights, was made by EU institutions and is explicitly 
linked to the green transition. Contrary to the JTF, which is targeted to support the 
social consequences of the green transition, the RRF explicitly recognises the need to 
address interlinkages between environmental and social policies and aims to promote 
a “balanced recovery” in the EU. This translates into combining green growth with 
the promotion of a just transition based on a guarantee of high social standards. As 
stressed by Sabato et al. (2021) “in a just transition perspective, the recovery and resilience 
plans will be crucial to ensure workers’ protection, representing a sort of buffer in the green 
transition” (ibid., p. 46).

13.2 How to Tackle the Persisting Social Infrastructural Gap  
in the EU

In a report published in 2018 by the High-Level Task Force on Investing in Social 
Infrastructure in Europe, the need for social infrastructure investment to cope with 
the challenges of the twin green and digital transitions, an ageing population and 
globalisation, has been estimated for EU countries to be around €142 billion per year, 
and around €1.5 trillion over the period 2018 to 2030 in the sole areas of healthcare, 
education, and housing (Fransen et al. 2018). Preliminary evidence from the plans 
submitted so far shows that the total social envelope amounts to around €150 billion, 
i.e., about 30% of the total RRF, to be spent over five years, between 2021 and 2026, so 
on average €30 billion per year. 

Even though the comparison is a bit forced, we might say that the entire RRF 
envelope, hence EU common funds, covers only one year of the social public 
infrastructure investments gap. This crude comparison suggests that the individual 
member states will have to take care of the remaining gap. This raises the question 
about how member states, and their public finances, can cope with the need for public 
investment to support and strengthen their welfare systems to face the challenges of 
the twin transition. One proposal that has been discussed to address such a significant 
investment gap is the introduction of a qualified treatment for public social investment 
under a revisited fiscal framework (see among others Corti et al. 2022).

In practice, one possible option is the inclusion of a golden rule in the EU fiscal 
framework. The general argument for a golden rule is that governments should be 
allowed to incur debt if it creates new capital and hence produces value (in principle 
not only economic) for future generations. Indeed, public investment increases the 
public and/or social capital stock, thereby creating growth to the benefit of future 
generations, that contribute to financing those investments via the debt service (Truger 
2016). Reuter (2020) reinforces Truger’s argument by showing that debt-financed 
productive expenditure can improve fiscal sustainability in the medium to long term 
if it increases potential growth, since exempted investment expenditure can generate 
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additional assets that counteract debt increases. In the specific EU context, this would 
imply exempting certain investment expenditures from the calculation of the SGP-
relevant variables. A second argument used in favour of a golden rule is that it could 
help to avoid underinvestment in times of crisis. In this respect, evidence shows that 
public investments tend to be pro-cyclical in bad times, thereby amplifying downturns 
under weak economic conditions (Morozumi and Veiga 2016; Afonso and Furceri 
2010; Chu et al. 2018). There is, indeed, quite strong evidence that public investments 
have been the main victim of the fiscal consolidation efforts during the euro area debt 
crisis (Barbiero and Darvas 2014; EFB 2019). A third reason to endorse a golden rule 
is that, if focused on specific classes of public investment, it would be more effective in 
mobilising resources (Pekanov and Schratzenstaller 2020).

Recently, Darvas and Wolff (2021) proposed to introduce a Green Golden Rule, 
i.e. a rule that excludes a specific measure (or class) of capital expenditure from the 
computation of certain fiscal requirements (be it the expenditure benchmark or the 
budget deficit), to cope with the needs of the green transition and meet the EU’s 
ambitious emissions reduction targets.3 Following the same rationale, various scholars 
and policymakers have long been advocating for the introduction of a European social 
golden rule (see Zuleeg and Schneider 2015; Hemerijck et al. 2020). Yet even though the 
proposal for a qualified treatment for social investment under the EU fiscal framework 
has been circulating in the debate for a longer period, it was never operationalised. As 
we illustrated elsewhere (Corti et al. 2022), the reason is at least threefold. 

First, current statistics are quite poor. As admitted by the members of the High-Level 
Task Force, the quality of—and access to—data on public investments is insufficient to 
carry out systematic comparative analyses and identify country-specific social needs. 
Second, to justify a qualified treatment, one should be able to measure returns of 
social investments. Yet, only a few empirical studies have systematically analysed the 
social returns of public social spending with findings somewhat contradictory (see for 
instance Hemerijck et al. 2016; Bakker and Van Vliet 2019). By contrast, the literature 
largely focuses on the potential impact of public social spending on GDP growth 
(economic outcome), de facto ignoring the potential social outcomes (see for instance 
Gemmell et al. 2016; Dissou et al. 2016; Barbiero and Cournède 2013; Fournier 2016; 
Fournier and Johansson 2016). Even in this case, however, findings are contradictory, 
with educational and healthcare expenditure indicated as the only “productive 
spending”. Finally, as observed by Vesper (2007), for any investment to be eligible for 
qualified treatment, an exact definition of the relevant expenditure should be given. 
While sensible, this is not straightforward. Most literature focusing on the impact of 

3  Based on the Commission Impact Assessment on ‘Stepping up Europe’s 2030 climate ambition. 
Investing in a climate-neutral future for the benefit of our people’ (European Commission 2020), to 
achieve the 55% reduction target in GHG emission compared to the 1990s level by 2030, the average 
annual green public investment need amounts to €145.7 billion between 2021 and 2030 and €166.2 
billion between 2031 and 2050.
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social expenditure on GDP uses expenditure at the aggregate level. Yet, when we 
break down social expenditure by type of spending (capital and current), we observe 
that only a minor part of education expenditure is devoted to what is traditionally 
understood as public investment (infrastructure and R&D activities), while the largest 
part comprises current costs (staff salaries, contracted and purchased services, and 
other resources such as fuel, electricity, telecommunications and travel expenses). 

With these caveats in mind, in the next section we provide a first operationalisation 
attempt of a European social golden rule. To this end, we apply—in an exploratory 
fashion—this operationalisation only on two types of social expenditure, i.e. education 
and healthcare. The choice is justified based on two criteria. First, existing literature 
on economic returns (i.e. GDP) of social spending converge on the idea that these 
spending voices are ‘productive’, therefore we might expect more consensus on a 
special treatment for this kind of spending. Second, contrary to other social protection 
spending, like pension, unemployment benefits and even housing, education and 
healthcare have both a component of current spending, and one of capital expenditure 
(investment stricto sensu). This allows us to measure the different implications of the 
selection of one specific type of expenditure. 

13.3 A European Golden Rule for Social Investment

Different variants of the golden rule have been put forth (Feigl and Truger 2015; 
Darvas and Anderson 2020; Bogaert 2016; Giavazzi et al. 2021). All of these variants 
agree that such an exemption should be applied only to net public investment. The 
distinction between net and gross is indeed key to operationalise a qualified treatment. 
Net investment is the total amount of resources that the government spends on capital 
assets minus the cost of depreciation of the existing assets. The practical importance of 
the difference between net and gross investments is shown in the table below, which 
compares social public investment trends in France, Germany, Italy and Spain between 
2016 and 2019. Gross investments in education and healthcare have been more or less 
stable in all four countries at around 0.3% and 0.4% of GDP, with only the exception 
of France at around 0.6% of GDP. Net investment was positive in Germany and France 
but negative in Spain and Italy over the entire period, which means both countries 
invested less than the minimum requested to maintain the existing stock of capital.

The application of a social golden rule on healthcare and educational spending 
thus changes quite significantly if we consider gross or net spending. In the first 
scenario, public expenditure in education and health gross fixed capital formation is 
exempted from government fiscal targets. In this case, the largest relative gain in all 
years would be France, with a 0.6 to 0.7 percentage point (pp) decrease in budget 
deficit. The possible gain for other economies would have been around a 0.3 pp drop 
in budget deficit in both Italy and Spain, and a 0.3 pp increase in budget surplus in 
Germany for most of the years. The second scenario assumes a golden rule applied 
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Table 13.1 Healthcare and education gross and net fixed capital formation (% GDP), 
selected countries.

2015 2016 2017 2018 2019

DE

Gross social investment (% 
GDP) 0.3 0.3 0.3 0.3 0.4
Net social investment (% GDP) 0.01 0.02 0.04 0.06 0.11

IT

Gross social investment (% 
GDP) 0.4 0.3 0.3 0.3 0.3
Net social investment (% GDP) -0.02 -0.07 -0.06 -0.07 -0.05

FR

Gross social investment (% 
GDP) 0.7 0.6 0.6 0.6 0.6
Net social investment (% GDP) 0.05 0.01 0.02 0.03 0.07

ES

Gross social investment (% 
GDP) 0.3 0.3 0.3 0.3 0.3
Net social investment (% GDP) -0.06 -0.08 -0.04 -0.01 0.01

Source: own elaboration, based on AMECO and Eurostat.4

4  To calculate net investments, i.e. measuring capital consumption of public sector capital stock, we 
estimated the average lifespan of educational buildings to be around forty years, with a need for 
at least one major repair or renovation. The useful life of other educational facilities or equipment 
is expected to be between five and ten years. By contrast, the average useful service life of each 
investment category in healthcare amounts to twenty-three years in infrastructure, seventeen years 
in fixed machinery and equipment, and thirteen years in organisational structure. We applied such 
depreciation rates starting from 1995 and assumed that the depreciation of the investment asset 
spreads out equally over its lifetime, in a so-called ‘straight-line’ depreciation.

to net public social investment, namely exempting only actual additions made to pre-
existing capital stock. The corresponding outcomes are shown to be small, up to only a 
0.1 pp increase in budget loss in Italy and Spain, and a 0.1 pp improvement in budget 
balance in Germany and France. Interestingly, if a net social golden rule was in place 
in the case of Spain and Italy, this would have been an incentive to spend more to 
improve their budget balance. describes the hypothetical impact on the calculation 
of the budget balance that would have been achieved by applying the golden rule 
to social (healthcare and education) investment, under the two alternative scenarios 
illustrated above. It is important to point out that the calculations do not take into 
account the potential increase in investment that could have been driven if the fiscal 
rule was already in place. 

In the first scenario, public expenditure in education and health gross fixed capital 
formation is exempted from government fiscal targets. In this case, the largest relative 
gain in all years would be France, with a 0.6 to 0.7 percentage point (pp) decrease 
in budget deficit. The possible gain for other economies would have been around a 
0.3 pp drop in budget deficit in both Italy and Spain, and a 0.3 pp increase in budget 
surplus in Germany for most of the years. The second scenario assumes a golden rule 
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applied to net public social investment, namely exempting only actual additions made 
to pre-existing capital stock. The corresponding outcomes are shown to be small, up to 
only a 0.1 pp increase in budget loss in Italy and Spain, and a 0.1 pp improvement in 
budget balance in Germany and France. Interestingly, if a net social golden rule was in 
place in the case of Spain and Italy, this would have been an incentive to spend more 
to improve their budget balance. 

Table 13.2 Estimated volume of investment allowed under a social golden rule.

2015 2016 2017 2018 2019
DE BB (% GDP) 1.0 1.2 1.3 1.9 1.5

Option 1 1.3 1.5 1.6 2.2 1.9
Option 2 1.01 1.22 1.34 1.96 1.61

IT BB (% GDP) -2.6 -2.4 -2.4 -2.2 -1.5
Option 1 -2.2 -2.1 -2.1 -1.9 -1.2
Option 2 -2.62 -2.47 -2.46 -2.27 -1.55

FR BB (% GDP) -3.6 -3.6 -3.0 -2.3 -3.1
Option 1 -2.9 -3.0 -2.4 -1.7 -2.5
Option 2 -3.55 -3.59 -2.98 -2.27 -3.03

ES BB (% GDP) -5.2 -4.3 -3.0 -2.5 -2.9
Option 1 -4.9 -4.0 -2.7 -2.2 -2.6
Option 2 -5.26 -4.38 -3.04 -2.51 -2.89

Source: authors’ calculations.
Note: BB = Budget balance; Option 1: BB excluding gross social investment (% GDP); Option 2: BB 

excluding net social investment (% GDP).

As observed above, the introduction of a qualified treatment for social investment 
in healthcare and education would imply a minimum deviation from the historical 
values of member states’ budget balances if we consider only net investments, i.e., 
only new additional investments. Even in the case of applying the golden rule to gross 
investments, the amounts involved would not be significantly high. Yet, the idea of an 
exemption of net gross fixed capital formation is to incentivise countries to invest in 
order to maintain the existing stock of capital and possibly increase it, so as to fill the 
infrastructural gap reported above. In terms of legal feasibility, elsewhere we discuss 
three main options (Corti et al. 2022). There, we recommend—in the short term—an 
extension of the discretionary approach used by the Commission in the interpretation 
of the SGP flexibilities to allow for an exemption of social investments, potentially 
linked to the RRF. In the long term, we envisage a Treaty on the Functioning of the 
European Union (TFEU) change through the introduction of an investment clause. 



13. Towards a Socially Just Green Transition  195

Even in this case, however, we recommend that such a qualified treatment should not 
be applied automatically, but should be accompanied by an adequate assessment from 
the Commission of the proposed measure’s outcomes vis-à-vis the country-specific 
normative framework.

13.4 Amortisation of Public Investments 

Another way to operationalise a special treatment of public investment would be 
to adapt public sector accounting and amortise the monetary cost of an investment 
over its useful life. Amortisation can take many forms. In practice, most often it is 
linear, implying that each year a constant proportion of the capital good is amortised. 
Under this approach, it is the annual amount of amortisation that would be counted as 
expenditure in the calculation of the fiscal aggregates relevant to the fiscal rules. There 
would thus be a difference between the cash deficit and the ‘economic’ one, which 
would contain only the amortised amount.

Amortisation is different from a golden rule based on net investment, according 
to which the value of the investment, in the example above for the railway, minus the 
depreciation of the existing stock of public capital, is exempted from the calculation 
of the relevant budget indicator and imputed all at once. With the amortisation there 
is no exemption from the rules. It is the calculation of the budget balance reported in 
the national accounts that is affected. Yet, for both approaches the calculation of the 
depreciation of capital investment is central. 

Like the calculation of the net investment, adopting the amortisation approach 
requires careful analysis of the spending that governments classify as investment to 
isolate the part that creates new long-lived assets.5 A key issue in this context is to 
distinguish between maintenance and the construction of entirely new infrastructure, 
and whether to extend the amortisation approach to pure maintenance spending and 
repairs. The distinction between the two may create an incentive to favour the building 
of new infrastructure over maintenance, although it is generally recognised that proper 
maintenance yields very high returns.

Contrary to the golden rule, the introduction of an amortisation for eligible public 
investment would not require a change in the current fiscal framework, but a revision 
of the national public financial management (PFM) systems. Currently, EU member 
states’ PFM systems rely on cash-based, single-entry bookkeeping, which means 
government revenues and expenditures are recorded in a cash book by putting most 
of the emphasis on levels of public debt and cash balance (Núñez-Ferrer and Musmeci 
2019). This is different to an accrual-based double-entry accounting system, like the 
one used by New Zealand. Under this approach, a transaction value is reported both 
on the credit and the debit accounts, ensuring equivalence between the amounts 

5  Intangible assets are more difficult to amortise because it is harder to determine their useful economic 
life, yet accounting standards exist.
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recorded. Such a reporting approach is traditionally suggested in order to better assess 
the sustainability of public debts (see Núñez-Ferrer and Musmeci 2019) but it would 
also allow the amortisation of investment expenses incurred by the government.

As illustrated in Corti et al. (2022), a baseline approach could free between 0.3% 
and 0.6% of GDP (compared to a single year reporting, however, the remaining value of 
the investment will appear in a future budget) for social investment. If applied to other 
categories of investments as well, as should be the case given that the change would 
imply a different reporting principle in public accounts, the impact would be much 
larger. Importantly, the change in principle should not deteriorate the quality of public 
finances. On the contrary, it may even improve it. A key requirement for the change to 
work is a full transparency of public accounts and high governance standards. 

13.5 Conclusions

The interlinkages between the objectives of economic growth, environmental 
sustainability and social fairness have often been addressed in pairs. Notably, the 
literature has focused on the interaction between economic growth objectives and 
either green or social ones, while the focus on the socio-environmental nexus is far 
more recent. In this respect, the EU has played a key role not only in linking for the 
first time the three economic, green and social objectives together, but also explicitly 
addressing the connection between the environmental objectives and the need to 
maintain high social standards. The EGD, and even more strongly the RRF, were 
somehow pivotal to shifting political attention, as well as academic interest, to social 
and environmental objectives, alongside economic growth. Yet, with the EGD the EU 
initially framed the eco-social nexus following a compensatory logic, whereby social 
policies intervene to cushion the social consequences of the green transition on the 
most vulnerable citizens. By contrast, with the Recovery and Resilience Facility, a more 
comprehensive and integrated understanding of the interlinkages between social and 
green objectives seems to emerge. 

To support the green transition building resilient, activating and inclusive welfare 
states alongside the post-pandemic recovery, the RRF provides financial support 
to the EU member states. Such support, however, is not enough to close either the 
green or the social investment gap by 2030. National governments need many more 
resources to support their welfare states and infrastructure gaps. This issue brings 
back the longstanding question of national public investment and how to make sure 
that they are stable over time and EU fiscal rules are not an impediment. The latter 
point is particularly important at the present juncture, given the current debate about 
the reform of the EU fiscal framework. While the political debate has often focused on 
how to support countries’ budgetary efforts in the achievement of green objectives, 
proposals on how to fill the social infrastructure investment gap far less developed. 

In this chapter, we explore the option of introducing a European golden rule to 
support social investment and illustrate a possible application on healthcare and 
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education investments. The results suggest that such a rule would not only be desirable 
but also technically and legally feasible. If applied to net investments, it might also 
function as a disincentive for member states to cut down on social public investment 
during economic downturns. 

In addition, and with a view to a more generalised approach, we consider the 
possibility of introducing the amortisation of public investment into governments’ 
balance sheets, by revising the national public financial management systems. 
Following the principle applied to private investment, and giving governments the 
possibility to amortise investments over several years, instead of budgeting the full 
amount in one year, could generate a non-negligible fiscal space. It should be stressed 
that such an approach would not entail direct changes to EU fiscal rules (although 
they would be affected indirectly), but it would require a change in public accounting 
rules, as has already been done in other countries. 

To conclude, the response to the COVID-19 pandemic and recent developments in 
energy markets are pushing for an acceleration of the green transition in Europe. The 
European Commission has taken the lead in setting the framework of the transition: 
it should be socially just. In this context, the European welfare states have resurfaced, 
playing a crucial role as guarantors of newly recognised public goods such as public 
health, social security, poverty relief, and education. Yet, to make the green transition 
socially just, it is not enough that social policies are deployed to compensate for the 
externalities of the green transition. An integrated approach, combining activating 
welfare states with clear environmental objective, is needed. Making sure that all 
member states are (fiscally) equipped to put in place resilient activating welfare states 
is thus a pre-condition for any post-pandemic strategy that aims to bring together 
economic growth, environmental sustainability, and social fairness.
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