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Introduction

Solar photovoltaics (PV) and electrical energy storage systems (ESS) have become 
central pillars of Europe’s energy transition, driven by climate targets, energy se-
curity concerns, and declining technology costs. Within this transformation, Italy 
occupies a strategically important position. As one of Europe’s earliest adopters of 
solar PV, the country has accumulated substantial installed capacity, developed a 
mature policy and regulatory framework, and is now entering a new phase charac-
terized by large-scale deployment and the growing integration of storage.

This whitepaper examines the development and outlook of the Italian solar PV and 
storage market within the broader European context. It first situates Italy within 
the European Union’s climate and energy policy architecture, highlighting the role of 
solar PV and storage in achieving decarbonization and energy security objectives. 
It then analyzes the historical evolution of Italy’s PV and storage markets, recent 
deployment trends, and the shifting balance between residential, commercial and 
industrial (C&I), and utility-scale segments. Finally, it assesses the medium-term 
outlook toward 2030, identifying key drivers, barriers, and implications for Italy’s 
role in the European energy transition.

Based on the analyzed evidence, this paper demonstrates that Italy is transitioning 
from a predominantly rooftop- and incentive-driven PV market toward a utility-led, 
market-oriented solar and storage ecosystem. This shift mirrors broader European 
trends, where annual PV installation growth is stabilizing while storage deployment 
accelerates, and where system-level integration and flexibility are becoming as im-
portant as generation capacity itself.
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The European Green Deal and the Policy Framework for Solar 
Expansion
 
The European Green Deal constitutes the European Union’s overarching climate and 
energy strategy, aiming to reduce greenhouse gas emissions by at least 55 percent 
by 2030 compared to 1990 levels and to achieve climate neutrality by 2050. Solar 
PV and energy storage are explicitly positioned as cornerstone technologies within 
this framework, enabling decarbonization of electricity generation, electrification of 
end uses, and system flexibility.

Two major policy pillars operationalize the Green Deal’s objectives. The Clean Energy 
for All Europeans package focuses on accelerating renewable energy deployment, 
improving energy efficiency, and strengthening energy security. Central to this pack-
age is the revised Renewable Energy Directive (RED III), which sets a binding EU-
wide target of at least 42.5 percent renewable energy consumption by 2030, with 
an indicative ambition of 45 percent. Complementing this, the Energy Performance 
of Buildings Directive (EPBD) mandates higher energy efficiency standards and in-
creased integration of renewable energy in buildings, notably through the EU Solar 
Standard that requires solar installations on new and renovated buildings.

In response to the geopolitical and energy supply shocks of recent years, the Eu-
ropean Commission launched REPowerEU in 2022. This initiative aims to rapidly 
reduce dependence on fossil fuel imports while accelerating the deployment of re-
newables. Under REPowerEU, the EU targets approximately 385 GWdc of installed 
solar PV capacity by 2025 and nearly 720 GWdc by 2030. To support these ambi-
tions, around €300 billion has been mobilized, including €225 billion in loans and 
€75 billion in grants, alongside additional resources from the Innovation Fund and 
revenues from the Emissions Trading System (ETS).

Complementary EU Instruments: Funding, Innovation, and 
Equity
 
Beyond the core Green Deal instruments, several complementary EU initiatives sup-
port solar PV and storage deployment. The Just Transition Mechanism (JTM) mo-
bilizes approximately €55 billion between 2021 and 2027 to support regions and 
communities most affected by the energy transition. This mechanism plays an im-
portant role in enabling distributed solar and storage projects while addressing so-
cio-economic impacts in carbon-intensive regions.
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Horizon Europe, the EU’s flagship research and innovation program, allocates €95.5 
billion over the 2021–2027 period, with significant funding directed toward advan-
ced solar technologies, energy storage, grid integration, and emerging applications 
such as building-integrated photovoltaics (BIPV). In parallel, the European Invest-
ment Bank (EIB) has positioned itself as a climate bank, investing €21 billion in  
REPowerEU-related projects between 2022 and 2023 and aiming to mobilize up to 
€150 billion for renewable energy, grids, and storage infrastructure.

Together, these policies and financial instruments create a supportive environment 
for solar PV and storage across Europe, while also shaping national market struc- 
tures and investment incentives.

European Market Trends: Stabilizing PV Growth and 
Accelerating Storage
 
At an aggregate level, the European solar PV market is entering a more mature phase  
of development. Annual installations continue to grow in absolute terms, but the pace 
of year-on-year expansion is moderating compared to the rapid acceleration obser-
ved in the early 2020s. In 2025, the European Union installed approximately 69 GWdc 
of solar PV, slightly below the 72 GWdc recorded in 2024, reflecting a normalization 
following several years of exceptional, policy-driven growth. Looking ahead, annual 
PV installations are expected to resume gradual growth, reaching around 88 GWdc 
per year by 2029, supported by long-term decarbonization targets, electrification of 
end uses, and continued system-level investment in renewable generation.

In contrast, the European energy storage market is expanding at a markedly faster  
rate, underlining the system-level challenges associated with integrating high 
shares of variable renewable generation. Battery energy storage system (BESS) in-
stallations increased from approximately 23 GWh in 2024 to 33 GWh in 2025, and 
are expected to nearly triple to around 95 GWh annually by 2029. This divergence 
between PV and storage growth rates highlights a structural shift in market priori-
ties: while solar generation capacity continues to expand steadily, flexibility and grid 
stability are becoming the binding constraints of the energy transition.
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Segmental developments further reinforce this picture of market maturation. In 
2025, the European PV market remained relatively diversified, with residential sys-
tems accounting for around 30 percent of annual installations, small commercial 
and industrial projects for 33 percent, large C&I for 8 percent, and utility-scale pro-
jects for 29 percent. However, this balance is expected to change significantly over 
the coming years. By 2027, the residential share of annual installations is projected 
to decline to approximately 26 percent, while the utility-scale segment is expected 
to expand to around 38 percent of new capacity additions. Small and large C&I seg-
ments are forecast to remain important but comparatively stable, together account-
ing for roughly one third of annual installations.

A similar, but more pronounced, shift is underway in the energy storage market. In 
2025, residential systems still represented a substantial share of installed storage 
capacity, accounting for around 32 percent, reflecting the legacy of rooftop PV-linked 
batteries in several member states. Utility-scale storage, however, already dominated 
the market with approximately 57 percent of annual installations, while C&I applica-
tions accounted for about 10 percent. By 2029, this imbalance is expected to widen 
considerably, with utility-scale storage rising to around 73 percent of annual installa-
tions, and the residential share declining to approximately 15 percent. This evolution 
reflects the growing role of large-scale batteries in providing frequency regulation, 
congestion management, and capacity adequacy services at the system level.

Across Europe, the residential PV segment has therefore largely stabilized. Growth in 
this segment is increasingly driven by building regulations, self-consumption eco-
nomics, and retail electricity prices rather than extraordinary subsidy schemes. In 
many markets, rooftop PV has transitioned from a high-growth, incentive-driven 
product to a more normalized component of building electrification strategies. At 
the same time, the relative slowdown in residential installations has been offset by 
accelerating deployment in the utility-scale segment. 9
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The concentration of new capacity additions in large-scale PV and storage projects 
underscores a broader structural transition from policy-driven deployment toward 
system-driven expansion. Competitive tenders, long-term power purchase agree-
ments (PPAs), and merchant market exposure are playing an increasingly dominant 
role in shaping investment decisions. This shift reflects both the maturation of solar 
PV as a low-cost generation technology and the growing importance of integrating 
renewables efficiently into the electricity system.

Overall, the European market is moving from a phase characterized by rapid volume 
expansion and fragmented policy incentives to one defined by scale, system inte-
gration, and infrastructure optimization. This evolving context provides the backdrop 
against which national markets, such as Italy, are increasingly shaped by grid con-
straints, permitting capacity, and the ability to deliver large, utility-scale projects 
aligned with system needs rather than purely subsidy-driven demand.

EVOLUTION OF THE ITALIAN 
SOLAR PV MARKET
 

Italy as a Pioneer in European Solar PV
 
Italy has long been a frontrunner in the adoption of solar PV within the European 
Union. Following the introduction of the Conto Energia feed-in tariff scheme, the 
country experienced a rapid expansion between 2009 and 2013, adding approxi- 
mately 16.9 GW of new PV capacity in just five years. This period established Italy 
as one of Europe’s largest solar markets and laid the foundation for a diversified PV 
ecosystem.

After the termination of Conto Energia in 2013, market growth slowed considerably. 
Between 2013 and 2022, Italy added only around 6.9 GW of new PV capacity, reflect- 
ing the absence of strong nationwide incentives and the persistence of adminis- 
trative and permitting barriers. Nevertheless, the installed base continued to expand 
gradually, supported by declining technology costs and localized support measures.

A renewed acceleration began in the early 2020s, driven by rising electricity prices, 
new tax incentive schemes, and increasing policy alignment with European climate 
targets. By the end of 2025, Italy’s cumulative installed solar PV capacity reached 
approximately 43.5 GW, ranking the country third in the EU after Germany and Spain.



Installed Capacity and Recent Deployment Trends
 
From a cumulative installed base of roughly 22.4 GW in 2021, Italy’s solar PV capa-
city nearly doubled within four years. Annual installations increased from 2.5 GW in 
2022 to 5.2 GW in 2023, followed by a further rise to approximately 6.8 GW in 2024. 
In 2025, despite the phase-out of the highly lucrative Superbonus scheme, Italy 
still installed an estimated 6.6 GW of new PV capacity, confirming the underlying 
strength of the market.
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The sustained level of annual installations in 2024 and 2025 reflects a shift in de-
ployment dynamics rather than a continuation of earlier growth drivers. While re-
sidential systems had been the primary contributor during the 2020–2023 period, 
a growing share of new capacity in recent years has originated from larger pro-
jects with longer development cycles. In particular, more than 3 GW of installations  
above 1 MW were commissioned in 2025 alone.

A significant proportion of these projects reached commercial operation in late 2024 
and 2025, reflecting the delayed realization of installations authorized several years 
earlier. Lengthy permitting procedures and grid connection lead times have resulted 
in a backlog of “ready-to-build” projects, the release of which has materially support- 
ed recent installation volumes. As a result, headline deployment figures increasingly 
reflect project pipeline dynamics rather than short-term policy incentives.

Market Segmentation: From Rooftops to Utility-Scale
 
Italy’s PV market has historically been dominated by rooftop installations. As re-
cently as 2022, building-applied PV (BAPV) accounted for nearly 80 percent of new 
capacity additions, driven primarily by generous fiscal incentives for residential 
systems. This market structure has changed rapidly over the past two years.

In 2024, ground-mounted installations overtook rooftop systems for the first time, 
with approximately 3.8 GW of new capacity compared to around 3.0 GW of BAPV. 
The divergence widened further in 2025, when ground-mounted systems accounted 
for more than 4 GW of new installations, while rooftop additions declined to approxi-
mately 2.6 GW. This shift marks a structural transition in the Italian PV market from 
small-scale, incentive-driven deployment toward larger, centralized projects.

Source: GET-Matrix© 2026
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The residential segment experienced a pronounced contraction following the phase- 
out of the Superbonus tax credit, which had temporarily elevated household PV 
adoption well above structurally sustainable levels. While rooftop installations 
continue to be supported by net-billing and renovation-related incentives, these  
mechanisms have proven insufficient to offset the withdrawal of extraordinary  
fiscal support.

By contrast, the commercial and industrial segment has shown relative resilience,
supported by a combination of self-consumption economics, tax credits, and  
industrial decarbonization programs such as Transition Plan 5.0. The most dynamic 
growth, however, has occurred in the utility-scale segment, driven by competitive 
renewable energy auctions, bilateral power purchase agreements (PPAs), and im-
proving project economics amid declining technology costs.

Overall, the evolving segmental composition of Italy’s PV market underscores a 
broader realignment toward utility-scale deployment, aligning Italy more closely 
with prevailing European trends and reflecting the increasing importance of system-
scale solutions in meeting national decarbonization targets.
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Policy Targets and the Path to 2030
 
Italy’s National Energy and Climate Plan (NECP) sets a target of approximately  
79–80 GW of installed solar capacity by 2030, including around 79 GW of solar PV 
and a small contribution from concentrated solar power (CSP). Achieving this target 
requires the installation of roughly 35 GW of new PV capacity between 2026 and 
2030, corresponding to an average annual deployment of around 7 GW.

Given recent installation levels and the strong project pipeline in the utility seg-
ment, Italy is well-positioned to meet or slightly exceed this target. EUPD Research  
estimates that cumulative installed PV capacity could reach approximately 81 GW 
by the end of 2030, broadly aligned with official government ambitions.

THE ITALIAN  
ENERGY STORAGE MARKET
 

Market Development and Current Status
 
Italy has emerged as one of Europe’s leading markets for electrical energy storage, 
ranking second only to Germany in terms of cumulative installed capacity. From a 
modest installed base of approximately 1.1 GWh in 2021, cumulative storage capa-
city expanded rapidly to around 19.5 GWh by the end of 2025, reflecting one of the 
fastest growth trajectories among EU member states.
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During the early phase of this expansion, up to and including 2023, the Italian stor-
age market was dominated by residential systems, typically installed in combina-
tion with rooftop PV. This deployment pattern was closely linked to the Superbonus 
scheme, which strongly incentivized bundled PV and battery investments at the 
household level. As a result, residential installations accounted for the majority of 
new storage capacity during this period.

However, as residential PV installations declined following the phase-out of Super-
bonus, growth in small-scale storage similarly slowed from 2024 onward, marking 
the end of the incentive-driven residential expansion phase. 

Policy Targets and the Path to 2030

While residential storage growth moderated after 2023, the utility-scale segment 
expanded rapidly, fundamentally altering the structure of the Italian storage market. 
In 2024 alone, more than 3.3 GWh of utility-scale storage capacity was commis- 
sioned, largely driven by the completion of projects awarded in earlier Fast Reserve 
and capacity market auctions. This momentum continued in 2025, when utility-sca-
le installations exceeded 4 GWh, firmly establishing large-scale projects as the do-
minant source of new capacity additions.
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This structural shift reflects the evolving needs of the Italian power system. As 
solar and wind penetration increases, storage is increasingly deployed to provide 
frequency regulation, congestion management, and energy arbitrage, rather than 
merely enhancing self-consumption behind the meter. Storage is therefore transi-
tioning from a distributed, consumer-oriented asset to a core component of system-
level flexibility.

Italy’s transmission system operator, Terna, has played a central role in facilitating 
this transition through the introduction of dedicated market mechanisms for large-
scale storage. In particular, the MACSE (Multi-Annual Capacity Security) auctions 
are designed to provide long-term revenue visibility for storage assets, supporting 
investment at scale and enabling the deployment of capacity aligned with system 
requirements.

Targets, Tenders, and Outlook to 2030
 
According to Terna’s 2025 Development Plan, Italy will require approximately 72 
GWh of installed storage capacity by 2030 to ensure system adequacy and sup-
port high shares of variable renewable generation. Of this total, around 14 GWh is 
expected to be delivered by small, distributed systems, with the remaining capacity 
provided predominantly by utility-scale installations.

The first MACSE auction, held in September 2025, awarded close to 10 GWh of stor-
age capacity and was significantly oversubscribed, highlighting strong investor in-
terest and the effectiveness of the auction design. Further MACSE tenders are ex-
pected in the coming years, progressively contributing to the realization of Terna’s 
long-term storage requirements.

Based on current deployment trajectories and awarded capacity, Italy is expected to 
install approximately 35–40 GWh of new storage capacity between 2026 and 2029, 
in line with observed auction outcomes and project pipelines. While additional capa-
city will be required beyond this period to fully meet the 2030 system requirement, 
the majority of near-term growth is expected to occur through utility-scale projects 
supported by competitive tenders and long-term contracts.

Overall, the Italian storage market is entering a phase characterized by large-scale 
deployment, system-driven investment, and increasing reliance on centralized flexi- 
bility solutions, closely mirroring broader European trends. 
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POLICY AND PERMITTING  
BOTTLENECKS IN THE ITALIAN 
SOLAR PV AND STORAGE MARKET
 

Despite Italy’s strong solar resource potential and ambitious national targets, policy 
complexity and administrative bottlenecks continue to represent some of the most 
significant constraints on the pace and structure of PV and storage deployment. 
While recent reforms and transitional incentive schemes have improved market  
visibility in the short term, structural challenges related to permitting, land-use re-
gulation, and policy continuity remain critical issues for developers and investors.

One of the most persistent barriers is the length and unpredictability of autho- 
rization procedures, particularly for utility-scale solar PV and large energy storage 
projects. Although permitting timelines differ across regions, developers frequently 
face multi-year approval processes involving multiple authorities at national, regio-
nal, and municipal levels. Environmental impact assessments, landscape protection 
rules, and cultural heritage approvals are often sequential rather than parallel, in-
creasing administrative complexity and uncertainty. As a result, many projects that 
are commissioned today were authorized several years earlier, contributing to the 
pronounced clustering of utility-scale installations observed in late 2024 and 2025.

Land-use regulation constitutes a second major bottleneck. Italy’s strict restrictions 
on the use of productive agricultural land for ground-mounted solar PV have signifi- 
cantly limited site availability and contributed to the undersubscription of early 
FER1ndER auctions. While the government’s objective of preventing land degradation 
and preserving agricultural productivity is widely supported, the regulatory frame-
work has historically lacked sufficient flexibility to accommodate dual-use solutions. 
The introduction of agrivoltaics as an exempt category, subject to minimum panel 
height and technical criteria, represents an important step forward. However, uncer-
tainty regarding technical standards, monitoring requirements, and regional inter-
pretation of agrivoltaic rules continues to delay project development and financ- 
ing decisions.

Policy discontinuity in the small-scale segment has also introduced volatility into 
the market. The rapid phase-out of the Superbonus scheme, which had driven un-
precedented growth in residential PV and storage between 2020 and 2023, resulted 
in a sharp contraction of installations from 2024 onward. While the renovation bonus 
and net-billing schemes remain in place, their lower generosity and limited duration 
reduce investment visibility for households and installers. The absence of a long-
term, stable framework for residential solar contrasts with the more structured auc-
tion-based approach applied to large-scale projects and has accelerated the shift 
toward a utility-led market.



For the C&I segment, policy uncertainty is increasingly linked to the evolution of in-
dustrial support schemes. Transition Plan 5.0 initially provided a strong incentive for 
corporate PV investments by offering tax credits of up to 45 percent for projects de-
livering measurable energy efficiency improvements. However, the rapid exhaustion 
of allocated funds, the partial redirection of resources to the less generous Transition 
4.0 framework, and the expected replacement of tax credits with a hyper-amorti-
zation mechanism from 2026 have reduced planning certainty. Additional require-
ments, such as local content provisions and restrictions on eligible PV modules, may 
further complicate project development and increase compliance costs.

Grid connection and network capacity constraints represent an additional bottle-
neck, particularly in regions with high solar penetration. While Italy’s transmis-
sion system operator, Terna, has accelerated grid reinforcement and digitalization 
efforts, connection queues for large-scale PV and storage projects remain long in 
several zones. Delays in grid access not only postpone project commissioning but 
also increase development risk and financing costs. For storage projects, the lack of 
harmonized and transparent connection rules across regions can further complicate 
project timelines.

Finally, the coexistence of multiple incentive mechanisms, such as FER1, the transi-
tional FER-X Decree, agrivoltaic tenders, net-billing, and capacity mechanisms for 
storage, adds to regulatory complexity. While these instruments collectively support 
deployment across market segments, their overlapping eligibility criteria, timelines, 
and compliance requirements can create confusion and administrative burden, par-
ticularly for smaller developers.

In summary, Italy’s policy and permitting environment remains a critical determi-
nant of solar PV and storage deployment. While recent auction successes and strong 
investor interest demonstrate the market’s underlying strength, achieving the coun-
try’s 2030 targets will require further simplification and acceleration of permitting 
procedures, clearer land-use rules, improved grid connection processes, and greater 
policy continuity across market segments. Addressing these bottlenecks will be es-
sential to translating Italy’s ambitious energy transition objectives into timely and 
cost-effective project realization.
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CONCLUSION
 
Italy in the European Context: Convergence and  
Distinctiveness
 
Italy’s solar PV and energy storage trajectory increasingly converges with broader 
European market trends. Across the EU, residential PV deployment is stabilizing as 
extraordinary subsidy schemes are phased out, while utility-scale projects account 
for a growing share of new capacity additions. In parallel, energy storage is transi-
tioning from a complementary technology to a core component of power system 
planning, driven by the need to integrate high shares of variable renewable generation.

What distinguishes Italy, however, is not the direction of change but its speed and 
institutional context. The rapid phase-out of the Superbonus scheme produced an 
unusually abrupt transition from a residential-led to a utility-led market, compres-
sing structural change into a very short time frame. At the same time, Italy’s strong 
reliance on competitive auctions and centralized mechanisms, particularly for ener-
gy storage, has accelerated large-scale deployment while increasing exposure to 
permitting, grid access, and administrative constraints.

Compared with other major European solar markets, Italy exhibits a sharper con-
trast between strong investor appetite and limited administrative capacity, resulting 
in pronounced project clustering and delayed realization of authorized capacity. In 
this sense, Italy serves as a bellwether for other European markets that are likely 
to face similar challenges as they move from incentive-driven expansion toward 
system-driven deployment.

Italy’s experience highlights both the opportunities and risks associated with rapid 
market maturation: while competitive mechanisms and scale economics can deliver 
capacity efficiently, their effectiveness ultimately depends on the ability of permit-
ting frameworks, grid infrastructure, and policy coordination to keep pace with sys-
tem needs.
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