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Introduction
Sustainable energy security is key for the European Union’s well-being. The Russian invasion of Ukraine
undoubtedly demonstrates that the EU can no longer rely on fossil fuel imports. Europe must urgently develop
alternative energy sources.
The continent is facing war and geopolitical instability at a time when the climate emergency grows ever more
intense. From the floods of Germany, to the fires of Greece, Europe is experiencing record high temperatures
during winter, and increasingly extreme weather events in summer. All this while Europeans emerge from a
global pandemic, already struggling to manage gas-driven soaring energy prices.
Refocussing Europe’s energy policy, and deploying massive volumes of renewables in the European Union, as
soon as possible, is critical to our stability, security, and prosperity.
Investments are already flowing in Europe: in 2021, solar grew by 34% year-on-year to add about 26 GW of
generation capacity, reaching a cumulative EU solar capacity of 165 GW. That’s 136% more than the 11 GW added
by the EU’s No. 2, wind power. That’s more than all other new renewable, fossil fuel, and nuclear capacities combined
in 2021. Roadblocks must be removed to unleash the massive investments needed in solar infrastructures.
Europe must also count on innovative solar technologies to leapfrog the transition to a resilient, renewablebased energy system. Rooftop PV, heat pumps, EVs and battery storage will support a baseload energy supply
for homes. Smart grid technologies will anticipate and cope with disturbances on the grid, and large-scale
storage, intelligent inverters, and hybrid solar and wind projects will deliver both baseload and peak load
capacities to support a resilient electricity grid.
We must point Europe’s compass to solar terawatt scale by 2030. A pre-war business-as-usual (BAU) scenario
shows that 672 GW of solar PV will be deployed in 2030. This was already higher than the figures in the impact
assessment of the Fit for 55 proposal, and this is still higher than the RePowerEU ambition. Considering the
climate crisis, and the European Green Deal goal for EU climate neutrality by 2050, SolarPower Europe modelled
different 100% renewable scenarios for the power, heat, and transport sectors of Europe with a focus on costefficiency. Our modelling had shown that increasing the target from 40% to 45% renewables would result in
around 870 GW of solar power by the end of the decade. Given the current geopolitical developments and the
EU objective to drastically reduce fossil energy imports by the end of the decade, total installed solar PV capacity
could reach 1,050 GW in 2030, provided we have the right regulatory framework conditions.

SOLAR PV CONTRIBUTION TO EU ENERGY INDEPENDENCE

EU Commission RePowerEU objectives
Short term (end of 2022)

Long term (2027)

Minus 2/3 of Russian natural gas
imports (100 bcm)

Phase out fossil fuel imports from
Russia (gas: 155 bcm)

SPE Accelerated High Scenario solar PV contribution (total installed
capacity) to RePowerEU objectives
Ground mounted PV

92 GW
-10.8 bcm

405 GW
-47.4 bcm

Rooftop PV

112 GW
-11.5 bcm

249 GW
-25.5 bcm

NOTE: All solar capacities in this document are direct current (DC) numbers; the EC numbers given in alternating current (AC) were
re-calculated to DC with a factor of 1.25.
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Introduction / continued

To enable a fast track to the solar terawatt-level in 2030, the EU and national governments need to take decisive
actions, both in the short term, for the coming winter, and in the medium term. This paper identifies eight clear
action streams to be implemented through the RePowerEU Plan and the solar strategy, which will be critical to
unleash the investments needed to enable the TW-level deployment of the lowest cost and most versatile power
source by the end of this decade.
Above all, the EU Solar Strategy should ensure a stable regulatory framework for the TW-level solar era in the
European Union. In that regard, the recent windfall profit taxes enacted during the energy price crisis have set
a precedent of intervention on existing, carefully designed, electricity market rules. This is undermining the
confidence of investors and has already had consequences on the Power Purchasing Agreement (PPA) markets.
Securing long-term investment signals, and avoiding unclear or unlimited intervention on market design, is thus
a pre-condition to the massive solar PV deployment the continent needs.

10 FLAGSHIP INITIATIVES IN THE SHORT AND MEDIUM TERM
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SHORT-TERM FLAGSHIP INITIATIVES

MEDIUM TERM FLAGSHIP INITIATIVES

1. Launch of EU Solar Rooftop Initiative to frontload
23.3 GW by the end of 2022:
• Send clear signals to the market by banning
new oil and gas boilers and mandating solar
PV on all new and renovated buildings.
• Provide clear support framework for PV,
covering 20% of the CAPEX (as proposed by the
IEA) and leveraging the Innovation Fund and the
Social Climate Fund for priority regions.

1. Win-win-win land and PV initiative, including:
• Structured cooperation between energy,
environmental, and agricultural authorities to
develop an enabling framework for groundmounted PV and innovative PV deployment
(floating PV and agrisolar).
• A mapping of land available for solar by the JRC
to support developers.

2. Accelerate ground-mounted PV projects:
• Identify shovel-ready projects and accelerate
them by the end of 2022.
• Raise the ambition to 450 GW+ by 2025.
• Identify go-to areas for solar PV projects.
• Freeze all grid connection costs.

2. EU-level roadmap on the decentralisation of
the energy system, addressing distribution grid
modernisation, prosumer development and
distributed energy flexibility while ensuring a
strong monitoring of the implementation of the
Clean Energy Package in that regard.

3. Boost smart solar and hybrid solar projects:
• Launch a Task Force to develop a framework for
grid-friendly solar projects, incl. permitting and
participation in flexibility markets.
• Launch a dedicated support programme for
smart solar projects with CEF-E and the RRF.

3. European Skills Initiative for Solar PV /
Distributed Energy Resources: a structured
cooperation with job platforms and
universities, funding for training,
apprenticeships for solar PV, targeted
cooperation with third countries.

4. Ease or Suspend State Aid approval procedures,
by issuing temporary simplified and / or simple
notification procedures, similar to the State Aid
Temporary Framework, to allow member states
to develop ambitious and fast public support
mechanisms.

4. Strategic foresight of the raw materials and
components needs in the PV industry,
including an analysis of vulnerabilities and an
identification of remedy actions.

5. Launch a Solar PV Act, to redevelop 20 GW of
solar PV manufacturing by 2025, including a
€1 billion Solar Fund to unlock investments into
shovel-ready manufacturing projects.

5. Strategy for BIPV development, embedded in
the New Bauhaus Initiative and ensuring
harmonisation of building codes.
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Solar-powered energy independence in the
short-, medium- and long-term
How can Solar provide affordable, sustainable and secure energy?
•

Affordable energy
Solar PV energy has reached record low costs for energy production, well below wholesale electricity market
prices, industrial electricity prices and retail prices to be paid by consumers. As a highly scalable technology,
it can be deployed on all surfaces (rooftops, water bodies, degraded land) and provide win-win benefits to
land users (agricultural industry, building industry, etc.). With the right actions in place, its deployment can
be accelerated with limited costs.
Grid integration costs will likely increase across the board, with decreased nuclear availability in summer,
and increased costs of fossil peakers, as well as the deployment of renewable energy. New electrified uses,
such as charging of electric vehicles, will also require new flexibility solutions for Europeans. Many solar
solutions exist. A more decentralised and integrated approach to the energy system, bringing closer together
the generation and the uses, as well as clean flexibility solutions (solar inverters, batteries, energy system
management) can provide grid integration services, with a cost efficiency potential still uncalculated.

•

Sustainable energy
Solar PV has a record low CO2 footprint across the thirty to forty years of the lifetime of a panel, much lower
than any fossil alternative. Most of the systems have limited impact on the environment (on rooftop and
water bodies, or through agri solar), and can instead provide benefits to biodiversity if developed properly.
Solar panels are built with materials that are abundantly available on Earth, and without any Rare Earth
Elements. There is important potential in recycling and reuse of materials: the industry is already working to
advance recycling techniques and soon the sector will be supported by a developed recycling industry.
Already today, the EU WEEE Directive mandates for collection and recycling of solar modules and inverters,
with high recovery and recycling rates.

•

Secure energy
Europe is still an industrial leader in solar PV products and can respond to its product needs for deployment. In
the solar module value chain, Europe retains a technological leadership in the next generation of cell
technologies, in front of the USA and China. It counts on a global polysilicon production leader in Germany and
a robust industrial ecosystem. For many years, the European solar industry has worked tirelessly to prepare for
the scale up of a critical EU manufacturing capacity and define the success conditions for this. In other parts
of the value chain, Europe counts on leading inverter manufacturers, as well as tracker manufacturers.
From a grid integration perspective, the IEA has recognised that there is no technological barrier to deploying
functioning 100% renewable energy systems. There is an immense innovation potential in the industry.
Project developers are designing solar and storage systems capable of providing baseload supply and
flexibility services. Inverter manufacturers are developing solutions to avoid black-outs and protect the
system from cyber-attacks. Innovators need the right political signals and the right enabling frameworks to
be deployed and start providing safeguards against future black-outs.
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Solar-powered energy independence in the short-, mediumand long-term / continued
In the short term, and in order to reduce EU
dependence on Russian gas to heat our buildings by
winter 2022, the EU must be more ambitious with
rooftop PV, while accelerating large-scale projects
already on the table.
Developing new utility-scale solar PV in 9 months will
be challenging, due to supply chain and permitting
constraints. Land identification, project engineering,
procurement takes at least one year, but usually more.
However, the EU can focus on accelerating shovelready projects, which are scheduled for operation post
2022. Right now SolarPower Europe is surveying the
solar industry to understand exactly where projects
can be brought forward.
Rooftop PV can be accelerated quickly and extensively,
mobilising all available rooftops (residential, businesses,
carports, etc.). Our Accelerated High Scenario foresees
an extra 6.7 GW of rooftop PV by the end of 2022
compared to the pre-war BAU Scenario, provided the
right measures are in place and taking the opportunity
of renovation programmes.

This will require clear political signals: mandatory
deployment of PV on new and renovated rooftops and
investment support (i.e. the IEA asks for 20% of
CAPEX) in target regions (CEE).
In the medium term, improved market conditions and
visibility from EU governments can allow for annual
installation capacities of 112 GW in 2025 to reach a
total solar capacity of over 450 GW (see Fig 1). This
would represent a 40% increase compared to our prewar BAU scenario. It would also require giving clear and
ambitious market signals in the RePowerEU Plan.
With significant additional silicon capacity set to
come online by end of year, the EU market is expected
to be able to speed up installations by 2025, if push
and pull measures are implemented immediately.
The Accelerated High Scenario estimates the EU-27
solar fleet will grow to 458 GW by end of 2025, 39%
higher than the 328 GW in the pre-war BAU scenario,
and 293 GW more than today. A total 458 GW of solar
could produce over 500 TWh in 2026. This is equal to
about 50 bcm of gas imported per year.1

TABLE 1 DIFFERENT SCENARIOS FOR THE YEAR 2022

EC RE POWER EU
SCENARIO

SPE BAU SCENARIO
(PRE-WAR)

SPE HIGH
SCENARIO (PREWAR)

SPE ACCELERATED HIGH
SCENARIO
(INCREASED SUPPORT
FOR ROOFTOP PV)

Total 2022

57.5 GW

29.9 GW

35.7 GW

39 GW

Rooftop

15.0 GW (= 15 TWh)

16.6 GW

20.0 GW

23.3 GW

Utilityscale

42.5 GW=(34 GWAC)

13.3 GW

15.7 GW

15.7 GW

Different scenarios for the year 2022. The Business-As-Usual (BAU) Scenario is based on SolarPower Europe EMO Medium
Scenario; High Scenario is based on SolarPower Europe EMO High Scenario from Dec. 2021. The Accelerated High Scenario
from March 2022 builds on the High Scenario. Unless otherwise indicated, all capacity numbers are expressed in DC.

1

6

All SolarPower Europe capacity numbers are expressed in DC, unless
otherwise indicated. A 1.25 DC/AC conversion ratio is applied.
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FIGURE 1 EU27 ANNUAL SOLAR PV MARKET SCENARIOS 2022-2025 VS REPOWEREU TARGETS
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As shown on the graph above, current RePowerEU
proposals lack the appropriate investment signals: the
capacities foreseen 2023 to 2025 are significantly
below our pre-war, BAU scenario. If targets are not
increased, we risk creating boom-and-bust conditions
– with severe consequences for the industry.
In addition to clearer visibility on market deployment,
an extraordinary regulatory framework is needed to fix
permitting issues, put into effect new support
schemes and legal requirements, (such as mandatory
solar on all new buildings in EU) and unlock financing
for local manufacturing. If implemented in 2022, this
will result in much stronger deployment as of 2024
and grow the annual market to 100 GW+ level by 2025.

Raising Solar Ambition for the European Union’s Energy Independence

© SOLARPOWER EUROPE 2022

Solar PV technological versatility allows for the
deployment of PV installations with zero or
marginal land use. The potential of such
applications is huge:
•

By using land for both agriculture and solar
electricity production, more than 900 GW of
additional solar capacity could be deployed on
only 1% of the EU’s arable land.

•

Using 10% of water reservoirs in Europe, over
200 GW of floating solar PV could be installed.

In the long term, the EU solar industry can deliver 1 TW
of solar PV capacity by 2030. RePowerEU proposals
fall short of the true solar PV potential and are even
below what the EU market would have delivered in a
pre-war BAU scenario.

7

Solar-powered energy independence in the short-, mediumand long-term / continued
SolarPower Europe BAU scenario, extrapolating prewar market trends, expects solar demand in the EU by
2030 to double to 672 GW in a BAU Scenario. Yet, our
analysis shows that both the member states and the
European Commission anticipate much lower levels.
The Commission RePowerEU MIX Scenario + H2
strategy reaches 525 GW, with no capacity increase
to serve power generation to replace gas imports.

2030 is the key horizon to provide the right visibility to
investors and prepare the energy system for a massive
increase of solar PV capacity. There is much more solar
potential to maximise, and it is a crucial time to give the
right signals to EU renewable energy developers and
innovators, in order to prepare the system for the
multiple TW-level.

TABLE 2 EU REPOWEREU SCENARIO 2030 OBJECTIVES VS SOLARPOWER EUROPE PRE-WAR BUSINESSAS-USUAL SCENARIO
EC FiT FOR 55
SCENARIO
(PRE-WAR)

Total installed capacity end
2021 (DC numbers)

8

EC REPOWEREU
SCENARIO
(SOLAR PV MIX
SCENARIO + H2

SPE BAU SCENARIO
(PRE-WAR)

165 GWDC

672 GWDC

2030 objective
(AC numbers)

383 GWAC

420 GWAC

2030 objective
(DC numbers)

479 GWDC

525 GWDC

Difference to SPE BAU
scenario

-29%

-22%

Average annual additions 2022
to 2030

34.9 GWDC

40 GWDC

56 GWDC
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FIGURE 2 EU27 TOTAL SOLAR PV MARKET SCENARIOS 2022-2030
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An Accelerated High Scenario would take the EU to the
solar TW level (1,050 GW) by 2030, which is over 3
times the EU27 NECPs, 2 times European Commission
assumptions, and over 1.5 times the BAU scenario.

Raising Solar Ambition for the European Union’s Energy Independence

Raising the European Union’s total solar power
capacity by 2030 to the TW-level, as modelled in
Accelerated High Scenario, would require € 691 billion
of investment. That is 73% higher than in the BAU
Scenario, which is already insufficient to comply with
the 1.5° C Paris target.
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Solar-powered energy independence in the short-, mediumand long-term / continued

FIGURE 3 SOLAR PV INVESTMENT COSTS 2022-2030 UNDER DIFFERENT SCENARIOS
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Higher solar ambitions also mean enhanced job
creation. No other power technology is as job intense
as solar, which creates 2 to 6 times more jobs than any
of its peers during the construction phase. In our prewar High Scenario, solar jobs in 2030 triple from

today’s level to more than 1.1 million FTEs across the
EU, as shown in our EU Solar Jobs 2021 report2 (see
graph). In the Accelerated High Scenario, clean, green
job creation would be even stronger than that.

FIGURE 4 EU-27 SOLAR JOBS SCENARIOS 2020-2030
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SolarPower Europe (2021). EU Solar Jobs Report.
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Eight actions to prepare for the solar
TW-age by 2030
Solar PV is, by far, the fastest growing energy source
in the European Union. In 2021, solar grew by 34%
year-on-year to add about 26 GW of generation
capacity, reaching a cumulative EU solar capacity of
165 GW. That’s 136% more than the 11 GW added by
the EU’s No. 2, wind power. That’s more than all new
other renewable, fossil fuel, and nuclear capacities
combined in 2021. This exponential growth pattern is
expected to continue in the coming years, with BAU
trends expecting annual solar deployment to reach
around 30 GW in 2022, and around 50 GW in 2025.

The current crisis reshuffles the cards. Decisive and
extraordinary measures from EU governments, in the
short and the medium term, are needed to give our
societies and our economies a new horizon for the
future energy system. On top of the climate
emergency and the urgency of methane emissions,
the high prices of fossil fuels and the dependence on
Russian fossil imports highlight the need to urgently
phase out of fossil energy consumption, for the sake
of affordability of energy for consumers and security
of our continent.

Yet, our political and administrative system is not yet
adapted to this exponential growth and significant
reorganisation needs to happen to make it fit to the
solar TW age. There are still significant roadblocks on
the way that slow down or hamper investments. It is
difficult to access land to develop new projects, and
permitting procedures are unadapted to the amount
and the pace of projects. Grid connection costs are
becoming prohibitive for new projects to connect on
the line, and grids are not being adapted to systems
with high shares of renewables.

The high energy prices have prompted short term
interventions on the market to alleviate the burden on
electricity consumers. One example is the windfall
profit tax on extraordinary The measures taken in an
uncoordinated manner in the EU have resulted in
immediate economic impact on project operators and
high uncertainty on regulatory frameworks which
undermined investors’ confidence.

Action #1. Accelerate the deployment of projects
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Action #2. Connect and integrate solar projects into the grid
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Action #3. Develop the skills and workforce to deploy solar projects

16

Action #4. Deploy integrated solar pv applications
(Agrisolar, floating solar, bipv)
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Action #5 Secure supply chains and access to raw materials

21

Action #6 Reinvest into domestic manufacturing
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Action #7 Boost the deployment of rooftop solar PV
during the renovation wave
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Action #8 FiT for prosumers: Developing an enabling framework
for consumer-driven solar
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Action

1

Accelerate the
deployment of projects
© ENGIE

What is the challenge?
Project deployment is still too lengthy in Europe and
represents a significant challenge as Europe seeks to
develop solar PV projects faster. Access to land is
complex, and subject to conflicting uses or public
acceptance concerns. Procedures to obtain the permits
are too bureaucratic and long. Public acceptance
concerns not anticipated or considered early enough in
the process can effectively slow down the deployment
of projects (delays of the permitting process or
concrete challenges to the permits), or halt deployment
entirely due to low support of policymakers.

• Land is expensive in Europe, and solar PV project
developers are under high-cost pressure. It is
therefore challenging to identify the most suitable
land or project design from an environmental point
of view, especially where they have limited
incentives.

The solar industry generally enjoys a positive public
perception. However, opposition has emerged around
specific solar projects, based on different public
opinions and beliefs, such as (i) Solar plants have a
detrimental effect on the landscape and should only
be deployed on roofs; (ii) Solar plants and their
associated power lines can negatively impact the
environment and biodiversity; (iii) Solar developers
expropriate valuable land; (iv) Solar cannot be
combined with agricultural areas or activities.

• There is a general lack of knowledge on biodiversity
impact of solar PV plants. This leaves space for
unhelpful myths around solar PV’s impact on the
environment, leading to the reluctance of local
authorities to grant land access.

What is the policy gap?

Although the installation of solar PV can have positive
effects on an arable land (regeneration of the land), the
agricultural industry does not currently have
incentives to install solar PV on their land, as they risk
losing their subsidies under the Common Agricultural
Policy system.

Public acceptance concerns are very particular to
each member state, and there is no ‘one fits all
solution.’ However, we have identified several areas to
receive further attention:

12

• Public acceptance concerns (be it the NIMBY effect
or biodiversity concerns) are not anticipated early
enough, generating local opposition or challenges.
There is not enough ex-ante planning exercises
involving the local authorities and stakeholders to
identify suitable land. These could address
concerns where feasible.

• EU and national frameworks for the protection of
the environment and biodiversity, as well as for the
protection and development of agriculture, do not
provide a ‘win-win-win’ for climate, nature and
agriculture, nor do they appropriately reflect the
positive biodiversity impacts of solar plants.

Raising Solar Ambition for the European Union’s Energy Independence

Opportunities

SHORT
TERM

•

Accelerate existing projects already in the pipeline to ensure completion by the end of 2022.

•

Identify go-to areas for additional solar and solar and storage projects.

•

Set a clear EU-level target for solar PV deployment by 2025 and 2027 at 100 GW annual
installations from 2025.

•

Develop scientific evidence on the environmental impacts of solar PV and raise citizens’
awareness of solar PV economic, environmental, and health benefits. Local stakeholder
groups like NGOs, energy, environmental, and consumer associations who can reach local
communities should be targeted. To support this campaign, increased scientific evidence
on the environmental impacts of solar, including its benefits, must be developed,
consolidating the scientific corpus on the topic.

•

Share regulatory and industrial best practices among local stakeholders, through a
dedicated forum for local biodiversity and energy associations and agencies across Europe.
It should ensure dissemination and circulation of best practices to support public
acceptance (e.g. citizen financing schemes, land mapping practices, project engineering
solutions mitigating the environmental impact). The Forum could be placed through a new
working group of the Clean Energy Industrial Forum on Renewables.

•

Launch a structured dialogue with the energy, environment and agriculture authorities and
develop an action plan to ensure consistency between energy, agriculture, and
environment policy (CAP, Habitats Directive). Such a dialogue should aim at removing the
barriers and providing incentives to solar projects with double benefits for the land or the
agricultural industry. It could also develop guidelines on how solar PV plants environmental
benefits can be valued through environmental law. It should also show best practices on
how local citizens and municipalities can financially profit from solar power plant
investments.

•

Map the land available for solar plants involving public participation at national level and
through the JRC. SolarPower Europe has proposed introducing a mandatory spatial planning
by member states in the revised Renewable Energy Directive – such exercise could benefit
from EU guidelines on how to identify suitable land in line with environmental law and how
to maximise participation of citizens, who often are excluded or are lost by lengthy,
misleading processes, and highly technical data. In parallel, the Joint Research Center (JRC)
could be leveraged to make a mapping of suitable land for solar plants across the EU, in
particular examining symbiosis with agricultural land and brownfields.

MEDIUM
TERM

Raising Solar Ambition for the European Union’s Energy Independence
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Action

2

Connect and integrate solar
projects into the grid
© Shutterstock

What is the challenge?
The European grid is not prepared for the massive
growth of solar PV capacity – in particular in the
medium and low voltage grid, and the electrification
of uses (EVs, heat pumps, etc.). Sufficient grid capacity
must be available in a timely manner to connect new
projects without delays and accelerate the
deployment of the necessary solar PV capacity in
Europe, especially in the immediate term. Currently,
the lack of grid connection capacity results in the
following challenges:
• Long lead times to grid connection, due to complex
procedures, absence of deadlines or delays,
understaffed authorities.
• High grid connection costs, together with opaque
cost calculation methodology, mean projects
developers have difficulties anticipating or
understanding the grid connection costs, and high
costs disincentivise them to invest. The consequence
is the abandonment of projects that become
unprofitable due to very high connection costs,
resulting in the loss of the investment already made.
• Competition for grid connection points, which, in
practice, unnecessarily overcomplicates the
interactions between agents (renewable generator,
network operator, system operator, etc.).
• Inadequate anticipation of the grid development
needs. As a result, the available grid capacity is often
insufficient and results in bottlenecks when
connecting the projects. In addition, the industry
has little visibility of potential grid congestion.
• Poor distribution of grid connection capacity
between urban and rural areas, unrelated to spatial

14

constraints. Grid connection capacity is poorer in
rural areas, which offer a high potential to develop
large-scale solar PV projects.

What is the policy gap?
Many of these challenges require unlocking important
investments in the transmission and distribution grid,
as well as smart grid technologies: €60 billion3 of
investment is necessary if Europe wants to maintain
the 55% reduction of GHG emissions according to the
European Commission. A good governance of grid
investments is also necessary to ensure that they are
channelled to the right projects. Remuneration models
for system operators (based on capital expenses – grid
lines investments) currently do not incentivise
investments in volume and in the right technologies
(e.g. OPEX-driven digitalisation and smart grid
solutions development).
In parallel, a modernisation of grid connection
practices is necessary to adapt them to an
exponential number of grid connection requests for
distributed solar PV assets. Administrative procedures
need to be rethought to adapt to a decentralised
energy system. DSOs must be staffed and procedures
must be digitalised. Most importantly, Europe must
prepare for the emerging market of large-scale
storage, through battery systems combined to the
deployment of renewables. We already see the growth
of this market in APAC, Australia, and the US, offering
round-the-clock decarbonised electricity capacity,
and securing a new income source generated by these
installations (frequency control, primary reserve,
secondary reserve, etc.).

Raising Solar Ambition for the European Union’s Energy Independence

The Clean Energy Package puts forward good
regulatory elements (network development plans by
DSOs, performance-based instead of a CAPEX-based
remuneration of system operators, network code on
demand-side flexibility markets) which should
support the modernisation of grid operation. The
challenge lies in delivering the technical policies and
implementation at EU and national level. There cannot
be a ‘one-size-fits all’ solution to make grids fit for
solar, but it is necessary to adapt national frameworks,
while
ensuring a minimum level of harmonisation, to
© Shutterstock
support a strong Energy Single Market.

The European Commission is already very active on
the topic of grid permits: it will put forward a guidance
on best practices for permitting and a monitoring of
implementation will be set up through the Single
Market Enforcement Taskforce. However, a specific
focus should be on grid connection permits that
should primarily be tailored to a decentralised energy
system.

Opportunities

SHORT
TERM

MEDIUM
TERM

•

Freeze current grid connection costs between the years 2022 and 2024 to accelerate the
deployment of solar projects.

•

Develop a framework for grid-friendly solar projects (solar and storage, hybrid renewables).
A Task Force should be established to immediately solve issues related to the permitting
of battery storage projects and their access to flexibility markets.

•

Launch a dedicated support programme for grid-friendly solar projects, such as solar and
storage projects or hybrid wind and solar projects.

•

Further reduce current RES grid permit process duration, through a robust monitoring of
the implementation of the Renewable Energy Directive, and a sharing of best practices.

•

Increase the open data obligations from TSOs and DSOs on the grid structure. This would
help the industry identify the locations where the solar PV projects have the best chance
to connect at a lower cost and evaluate the feasibility of different grid connection
arrangements.

•

Develop an EU-level roadmap on grid modernisation and flexibility development, including
at distributed level. The action plan would give a new vision, ambition, and coherence to
the existing texts (network code on demand side flexibility, implementing act on data
interoperability etc.), putting at its core the objective of the decentralisation of the energy
system and the development of distributed flexibility). It should assess the potential of
technical units (e.g. inverter, wallboxes, storages) which are grid friendly and can support
the grid (stability, frequency) in periods of high shares of renewables. It should promote
best practices for flexibility deployment as the CEP is being implemented, such as
innovative remuneration models for system operators or innovative and participative grid
planning, etc.

3
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European Commission (2020). EU-wide assessment of NECPs.
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Action

3

Develop the skills and workforce
to deploy solar projects
© Alight

What is the challenge?
The solar industry is, and will be, providing more jobs
than any other energy source in the EU according to
the IEA, in particular in the rooftop PV segment.4 The
industry represented 357,000 full-time-equivalent
roles in 2020 and could double to 742,000 FTEs in
2030 with a 40% RES target, or triple to a total of 1.1
million in the same year with a 45% RES target.5
The solar industry is still set up as a cross-functional
industry and represents many professions, and thus
offers particularly good opportunities for job integration

(see graph below). Jobs created in the industry, in
particular the installers and operation and maintenance
service providers in the rooftop PV segment, are local
jobs that are not likely to be delocalised.
The industry faces difficulty to access the necessary
workforce, with a range of issues presenting
differently across each segment of the value chain:
• There are not enough Installers or Operation and
Maintenance (O&M) service providers on the market.
Training and certification schemes exist, but there are
not enough applicants, including due to a lack of
attraction or awareness around these professions.

FIGURE 5 VIEW OF THE DIFFERENT TYPES OF JOBS, WITH SKILL LEVELS, IN THE SOLAR PV INDUSTRY

R&D

manufacturing

project
development

installation

• Researchers
(University, scientific
institutes, R&D centers
of companies)
(highly skilled)

• STEM workers engineers researchers
(highly skilled)

• STEM workers engineers researchers
(highly skilled)

• Factory workers
(mid-skilled)

• Legal, finance,
administrative, analyst
staff (higly skilled)

• Installers capable of
installed solar PV +
batteries + digital
technologies (energy
management systems,
inverters, etc.) (highly
to mid-skilled)

• Start-ups
(highly skilled)
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• The installers and O&M service providers need easy
access to retraining schemes: for those trained in
fossil fuel technologies (like gas boilers) or for
electric installers who need to adapt as new
technologies arrive on the markets (batteries,
charging stations, etc.). Such retraining schemes
need to be financially attractive, short enough, and
grant access to a clear certification.
• The quality of the installation is not properly valued
(not quality assurance or label). Therefore, there is
no incentive for installers to ensure they have the
best level of training for the installation of solar.
• Many workers involved in the development of solar
PV capacities are not purely solar workers, but are
building managers dealing with rooftop PV
installation. Therefore, they are not appropriately
trained or do not have access to the right training.
• We don’t train enough Science, Technology,
Engineering and Mathematics (STEM) workers –
this is particularly evident amongst women. Public

universities do not have the budget and means to
develop appropriate training courses.
• STEM workers are not aware or attracted to the
careers in the solar PV industry, in particular in the
manufacturing segment (less known as a key sector,
with jobs often based away from large cities).

What is the policy gap?
Article 18 of the Renewable Energy Directive requires
member states to set and publicise certification
schemes for installers, and encourages member
states to make available the list of certified installers
to the public. However, there is little monitoring of how
these certification schemes are delivered. In addition,
this obligation does not involve stakeholders that have
an interest in, and could contribute to, developing
these certification schemes such as manufacturers,
universities, training bodies, certification bodies and
job platforms.

Opportunities

SHORT
TERM

MEDIUM
TERM

•

Give clear signals to the electrical and mechanical installers industry by mandating solar
panels on all rooftops and banning the installation of new gas and oil boilers.

•

Launch a Skills Initiative for the solar PV industrial ecosystem, as foreseen in the European
Skills Agenda. It should include:
(i) A communication campaign on the jobs in the solar industry to advertise the job
potential in the industry and provide easy access to information on the training and
certification programmes.
(ii) A structured cooperation between the national and local authorities, solar industry,
universities and jobs platforms, to develop appropriate trainings for the solar jobs, in
particular in the (residential/industrial) rooftop sector. A particular focus of attention is
Just Transition Countries and neighbouring countries in the EU. The Just Transition
Platform could be leveraged in that perspective.
(iii) Funding to develop national level training programmes for solar PV jobs, usingthe
Recovery and Resilience Facility, the Just Transition Fund, the European Social Fund, the
Digital Europe Programme, and the regional development funds.
(iv) The inclusion of Solar PV in national apprenticeship programmes. The European Alliance
for Apprenticeships could be leveraged in that regard.
(v) A targeted cooperation with EU neighbouring states for skilled labour movement and
integration, in bi- or multi-lateral international agreements.

Raising Solar Ambition for the European Union’s Energy Independence
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Action

Deploy integrated solar PV applications
(Agrisolar, floating solar, BIPV)
© Lightsource bp

What is the challenge?
The versatility of solar photovoltaic enables
complementary multiple-land use combinations,
notably on agricultural land (agrisolar) and inland water
bodies (floating solar). BIPV enable the seamless
installation of solar on entire building surfaces.
Agrisolar
Agrisolar refers to the integration of solar photovoltaic
projects within an agricultural activity, which includes
the deployment of PV on the roof of agricultural
buildings, powering agricultural machinery and
equipment with solar power, and agricultural
photovoltaics (or agri-PV). Agricultural photovoltaic
projects are agrisolar solutions where the PV
installation and an agricultural activity are co-located,
and light management is performed. Light
management requires the agri-PV system to optimize
the quantity and quality of light/shade that reaches
the agricultural activity and the PV cells.
Agrisolar has an enormous potential: by installing agriPV on only 1% of the EU’s arable land, more than 900 GW
of additional solar capacity could be deployed.6 Agri-PV
enables the dual use of this land, reducing land use
competition and increasing land-use efficiency. The
global agri-PV installed capacity is growing exponentially,
from 5 MWp in 2012 to more than 14 GWp in 2021.
Growth is driven by national financial support
programmes in Japan (since 2013), in China (since
2014), in France (since 2017), the USA (since 2018) and
most recently Korea.7 The total agri-PV installed capacity
in the EU remains small and concentrated in France, but
regulatory initiatives are ongoing in Europe, including
France, Italy, Germany, and Spain.

18

Regulatory, financial, and technical barriers currently
curb the growth of the agrisolar market across the EU..
• Supply barriers: There is a challenge of a lack of
availability of solar panels, modules, and structures
adapted for dual-land use projects. Manufacturers of
such products are not expanding due to a lack of
visibility on the market.
• Financial barriers are related to higher initial capital
expenditures and higher lifetime operational costs.
Higher costs are driven by regulatory barriers,
including intricate and unclear permitting procedures,
technical barriers brought by increased complexity
resulting from merging PV and agricultural projects or
additional soiling caused by agricultural activities
taking place on-site, and financial barriers such as
higher cost of capital from increased project risk.
• Regulatory barriers: Project developers have limited
view how permitting, construction and maintenance
procedures adapt to the presence of agricultural
activities on-site.
Floating Solar
The European territory benefits from a very high
potential for the development of floating PV (FPV):
according to the World Bank, installing floating solar on
just 10% of the water reservoirs in Europe could lead
to over 200 GWp.8 As many artificial lakes and
reservoirs remain unused, FPV allows an efficient use
of land, while providing environmental benefits
(prevention of algae proliferation, reduction of
6

Power Europe Agrisolar Best Practice Guidelines

7

https://www.ise.fraunhofer.de/en/key-topics/integratedphotovoltaics/agrivoltaics.html

8

https://www.worldbank.org/en/topic/energy/publication/where-sunmeets-water
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evaporation). Water bodies are flat surfaces where
solar is straightforward to install. Additionally, in the
case of hydropower dams, there is a grid connection
nearby and the solar can smooth out the plant’s
electricity production. Finally, a growing FPV market
will also sustain an European manufacturing industry
of floats, which could gain experience on project
development as the industry develops.
Many Asian countries are fully exploiting the benefits
of FPV with large, utility-scale systems becoming the
norm (320 MWp in Hangzhou Fengling Electricity
Science Technology, China : 145 MWp in the Cirata
reservoir, Indonesia, 500 MWp in Vietnam). In Europe,
FPV is less widespread, with the two largest facilities
in the Netherlands at 41.1MWp and 29.8MWp – both
built on former sand extraction lakes. This has allowed
the industry to develop useful know-how, but the
challenges for scaling up are still very present.
• Lack of widespread knowledge of the benefits from
developers, municipalities, investors, communities,
or environmental groups and of common
standards. Some high-level guidance is available,
but this is not sufficiently detailed.
• Barriers to entry due to new deployment
challenges: the need for enhanced safety
measures, a need for marine-grade equipment, and
dedicated O&M.
• Different cost structure: CAPEX is comparable as
there are fewer ground works, but the anchoring is
complex and expensive. Once built, operating costs
are higher. One of the reasons that could explain the
problems related to the anchoring is that it is usually
over-designed as a precaution (one anchor for each
float). Today, all plants seem to be oversized and the
anchoring part could be significantly optimized.
Currently, some power plant instrumentation
programs exist to collect data on wind and wave
forces on the structure and anchors. A better
technical knowledge of the product is needed to
reassure investors and insurers.
Building Integrated PV (BIPV)
Another innovative way to deploy solar PV is as BIPV,
where solar cells are integrated within construction
products such as roof tiles, windows, or façade

cladding. This way, solar can be seamlessly deployed
on buildings, and the entire surface of a building, not
just the roof, can be used to generate renewable
electricity thereby increasing the renewable energy
potential of buildings. It also facilitates the
deployment of on-site renewables on heritage-listed
buildings. It also an industrial opportunity in highly
innovative clean energy technologies. However, while
over 200 European BIPV products are on the market,
and 57% of the global installed capacity is in Europe,
only 1-3% of the potential has been met in the EU.
Crucially, improvements in cost-effectiveness of
certain BIPV products make them competitive when
compared to the combined costs of installing on-site
PV and a standard construction product.
Regulatory, market, and technical challenges severely
limit BIPV deployment. As a result, annual deployment
rates have sunk to about 150 MWp per year, down from
a peak of over 2 GW installed in 2011. As outlined below,
the most important barrier in this regard is the absence
of harmonised EU standards for construction products,
which limit BIPV manufacture scale-up and further cost
reductions. In addition to this, there is an overall lack of
knowledge within the construction ecosystem about
BIPV and its potential uses, in particular from architects,
contractors, or installers. Additional challenges relate to
complexities in deploying BIPV systems, and on striking
the balance between customisation, standardisation,
and energy performance.

What is the policy gap?
Agrisolar & Floating PV - Overcoming the financial and
technical barriers to agrisolar PV and floating PV
require developed regulatory frameworks. Such
frameworks should include clear definition of
technologies and guidelines on the application of
permitting procedures or requirements to such
projects. In addition, dedicated support frameworks
(specific tenders) are needed to drive their
development and overcome the financial risks for
such projects. A particular barrier to agri-PV is the
potential loss of CAP subsidies from farmers who
develop agri-PV projects on their land.

9
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After an incident like the Yamakura plant in Japan, the anchoring
policy was tightened.
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Building-integrated PV - The most important policy
gap for the development of BIPV is the low
harmonisation of the certification process for
construction products. This stems from low levels of
implementation of the 2011 Construction Products
Regulation (CPR), which required member states to
use common assessment methods for construction
products and a single European scheme for declaring
product performance. Despite the CPR, member

/ continued

states still do not mutually recognise certification
procedures for construction products. This means
that BIPV manufacturers whose products have been
approved for sale in one member state must repeat
expensive and long certification procedures in others,
resulting in a deep fragmentation of the Single Market
in this field and a loss of competitiveness for BIPV
products.

Opportunities

MEDIUM
TERM
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•

Create a flagship initiative on innovative PV deployment. It should gather evidence on the
benefits of floating PV and agrisolar, as well as a database of incidents, identify O&M
solutions, create models for OPEX costs, define impacts on deliverability. It should ensure
the development of enabling legal frameworks regulating agrisolar and floating solar,
through a structured cooperation with agriculture stakeholders and industry. A minimum
level of harmonisation between national approaches and definitions to avoid a
fragmentation of the single market, include targeted financial support measures (including
using funding to scale up innovation), and ensure streamlined permitting procedures. Such
framework should also foresee an exchange of best practices in installation of agrisolar
and floating PV projects.

•

Launch a BIPV Strategy as part of the Solar industrial Strategy. It should build on the New
European Bauhaus initiative to incentivise exchanges between architects, contractors,
designers, technology developers, customers, and standardisation bodies on the integration
of solar photovoltaics within the built environment. It should also harmonise certification
processes of products to enable BIPV products to be commercialised across the EU. New
integrated performance assessments are required to ensure high product quality, enable
further cost reductions, and drive the penetration of BIPV across the EU. This initiative
should be based on a mapping of barriers faced by BIPV products on the single market, as
suggested in the Renovation Wave Strategy.
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Action

5

Secure supply chains and
access to raw materials
© Statkraft

What is the challenge?
In our strategy for strong, dynamic growth, the
European solar industry is reliant on a huge number of
components, such as solar modules, wafers, inverters,
and others. Solar PV components rely on a number of
raw materials on which the European industry
depends, either for domestic manufacturing capacity
(see challenge #6) or to ensure global supply chains
can deliver the necessary volumes of products.
Abundant supply of raw and processed materials
isessential for the energy transition. They will
determine the very availability of solar products on the
market (for instance, the current chip crisis is slowing
down the manufacturing of inverters). They can
influence their end price (for instance, the increased
demand for silver could make the price of silver a
higher component of the end price of the solar cell).
And they will be an essential component of the end
products’ sustainability, for instance considering the
CO2 footprint of the mining or collection of materials.
A recent study of the European Commission has
mapped the Critical Raw Materials used in the solar PV
industry (see below). In addition to the materials
mentioned above, processed materials used in the
manufacturing of solar cells and modules must also
be examined, such as solar glass or aluminium which
will be necessary to manufacturing in the EU. Finally, it
will be critical to consider the raw and processed
materials in other solar products, such as inverters.
Overall, there is no issue with availability of raw and
processed materials: most of them are abundant on
earth and the world has, for the moment, enough
global mining, extraction, or processing capacities.
Raising Solar Ambition for the European Union’s Energy Independence

However, to improve the sustainability of the solar PV
industry, we examine how to maximise the efficient
use of such materials. For example, by reducing the
use of materials in a single unit of solar PV products,
or by increasing recycling technologies and capacities.
In addition, and in the perspective of the
redevelopment of manufacturing activities in the EU,
it must be noted that Europe depends on PV imports
outside the EU at 80%, resulting in a dependence on
third countries which do not have environmental and
labour standards corresponding with EU regulations.
Finally, limited supply chain transparency is a problem
in nearly all industries importing from third countries.
A globally accepted framework for social and
ecological standards is needed. Negotiations that
have begun should be completed, in cooperation with
third countries.

What is the policy gap?
The strategic role of the solar PV industry, and its the
supply chain, was only recently recognised. Given the
important role solar is poised to play in Europe’s energy
supply, the strategic role has to be acknowledged and
policy attention dedicated to it.
The first challenge is an information challenge.
Although work has been conducted to identify the
critical raw materials necessary to the European
energy transition, Europe does not yet have a mapping
of the volumes of materials and components needed,
its vulnerability to different materials, and the possible
remedy actions to be identified.
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FIGURE 6 RAW MATERIALS USED IN SOLAR PV TECHNOLOGIES

Crystalline or amorphous
solar cells

Thin-film copper indium
galliumselenide (CIGS) or
indium-tin-oxide solar cells

Boron: As dopant (p-type) in
crystal lattice of the
silicon-based wafers

Al

Aluminium: In panel frames
and inverters or in alloys for
construction and support

Cu

Copper: Highly used for
wires, cables, inverters, also
in CIGS technology

Ge

Germanium: As semiconductor materials for
multi-junction solar cells

Fe

Iron: In steel alloys for
different parts and fixing
systems of PV installations

Ga

Gallium: As dopant in
semiconductors or in CIGS
technology

Si

Silicon: As semiconductor
materials in crystalline or
amorphous solar cells

Pb

Lead: In alloys with tin (Sn)
as solder for electric circuits
and interconnectors

In

Indium: As ITO conductive
layer or in CIGS technology

Ag

Silver: As conductive paste
on front and back side of
crystalline solar cells

Ni

Nickel: In electroplating or in
stainless steel frames,
fasteners and connectors

Mo

Molybdenum: As back
contact for CIGS or in
stainless steel frames

Ga

Gallium: As dopant in
semiconductors or in CIGS
technology

Zn

Zinc: As transparent
conductive oxide in the front
contact of solar cells

Se

Selenium: In thin-film CIGS
solar cell

Cu

Copper: Highly used for
wires, cables, inverters, also
in CIGS technology

Sn

Tin: In combination with lead
soldering or with indium in
conductive layers (ITO)

Mo

Molybdenum: As back
contact for CIGS or in
stainless steel frames

Te

Tellurium: In thin-film
cadmium telluride (CdTe)
photovoltaic technology

Sn

Tin: In combination with lead
soldering or with indium in
conductive layers (ITO)

Ca

Cadmium: In thin-film
cadmium telluride (CdTe)
photovoltaic technology

B

Critical raw material

Source: European Commission (2020). Critical Raw Materials for Strategic Technologies and Sectors in the EU - A Foresight Study.

Together with the above, there are few frameworks for
acceptable and applicable standards for supply chain
transparency. A framework has to be put in place,
building on stakeholder collaboration and alignment.
Implementing technological solutions and setting

standard for digitalisation (blockchain) and forensic
technology (science-based tracing) should also be
considered. There is also a framework needed to ensure
that imports also meet the same adhere to European
environmental and social standards and regulations.

Opportunities

MEDIUM
TERM
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•

Develop a comprehensive analysis of the raw materials needs in the solar PV industry,
building on the preliminary work of the European Raw Materials Industry and ensuring an
involvement of the industry. This exercise should focus in particular on silicon metal, silver,
aluminium, and copper. It should conduct an analysis of the demand, while identifying
vulnerabilities and remedy actions. It should be updated regularly. In particular, such
considerations should be taken up in the trade negotiations with third countries.
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Action

6

Reinvest into domestic
manufacturing
© Meyer Burger

What is the challenge?
A long-term, dedicated industrial strategy for solar put
the Chinese solar industry in a strong position in the
international market. Today, China holds a global share
of approx. 80% across the entire solar value chain.
Chinese industrial efforts have allowed a strong cost
reduction of the solar PV products and a low-cost
deployment of solar PV.

Although the EU has realized the need for building its
own domestic and resilient solar manufacturing
capacity, the implementation through industrial
projects is severely lagging. The EU is increasing the
renewables target by 2030, which will require an
annual installation of approx. 85 GW compared to the
26 GW installed in 2021. If nothing changes, these
85 GW per annum will be completely dependent on

FIGURE 7 ESTIMATED INVESTMENT NEEDS
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foreign supplies, including raw materials with high
carbon footprint values. To secure the EU’s climate
ambitions, and its future energy security, Europe needs
at least 20 GW of a fully integrated supply chain
(polysilicon, ingot/wafer, cells and modules) by 2025.
The development of a European solar value chain must
balance the reduction of Europe’s reliance on foreign
suppliers with a bottom-up and market-driven
approach, which reflects the needs of the solar power
players, households and industrial consumers who
perceive solar as the most competitive technology
able to provide long-term price stability. The
investment environment of the solar power sector
should also be improved in order to incentivise foreign
investment in Europe. Other regions like the US and
India have similar programs and are quickly
implementing them.

What is the policy gap?
Although the EU has established funds to revive the
solar industry in Europe, the approval process for
accessing the financing for manufacturing projects is
still too slow and the amount of funding per project is
uncertain. Given the support schemes in China, the US,
and India (see annex 1), the EU and member states
must clearly define the EU’s OPEX (e.g. global
competitive industrial electricity prices) and CAPEX
support schemes to provide investment security and
allow these new manufacturing sites to be
competitive on a global scale, with the help of revised
state aid guidelines.
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On top of financing capacities, reinvesting in
manufacturing requires a 360° strategy. European PV
production would increase in competitiveness if all
solar products sold in Europe were to meet tangible
and objective sustainability criteria (e.g., Life cycle
assessment, repairability, carbon footprint, social
standards). The process to define and to implement
Ecodesign and Energy Label, as well as circular
economy requirements for PV products, must be
accelerated to ensure that the PV products in the EU,
but also from outside of the EU, are on a level playing
field. Beyond that, EU solar manufacturers need to be
granted access to crucial components and raw
materials and should also be able to export their
products abroad. This means that EU trade measures
imposed on imports of solar glass or of silicon metal
make EU manufactured solar products more
expensive and less competitive when being exported.
By the same logic, measures such as CBAM can affect
the competitiveness of solar manufacturing in Europe
as well. Trade barriers restricting exports of EU
produced PV products such as section 201 in the US
or tariffs in Turkey and India should be addressed by
DG Trade.

Opportunities
The comprehensive set of actions needed from the EU
and from member states has been highlighted in a
Strategic Action Plan for Solar PV developed in the
framework of the European Solar Initiative (ESI). The
development of a clear strategy – A Solar PV
Manufacturing Act – taking up these four points is
critical (see Fig. 8).
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FIGURE 8 CRITICAL TOPICS FOR EU SOLAR PV MANUFACTURING ACT

• A new de-risking fund managed
by the EIB for solar manufacturers
with InvestEU.
• Launch a top-runner research and
industrial programme on an
innovative technology (IPCEI).

Unlock investments
into labs and fabs to
keep the technological
leadership and reach
scale

Create a globally
competitive business
environment

• Easier access to state aid support
on electricity costs.
• Remove barries on access to material
supply (silicon, aluminium, solar glass).

• Encourage member states to
include CO2 standard criteria in
their tenders.
• Increase consumer information.

Set high sustainability
standards for PV
system components

Maintain a strong
demand pipeline

• Clear ambitition for an ambitious
deployment of renewables.
• Develop a true strategy for
solar prosumers.
• Mobilise public procurements to
buy European.
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This could translate into flagship initiatives such as:

SHORT
TERM

•

Launch a €1 billion Solar Fund, similar to the recent Chips Fund, in order to leverage the
€8 billion private investments required to re-establish a solar PV manufacturing capacity
of 20 GW by 2025.

•

Accelerate financing for shovel-ready projects, with a target to close financing within 6
months.

•

Define and implement sustainability and circular economy criteria to create a level playing
field among PV products made in the EU and those from abroad. DG Trade and the USTR
should use the TTC talks to spearhead the work on defining common sustainability
requirements for PV.

•

Eliminate EU trade barriers to facilitate access to components and raw materials needed
for solar production in Europe and enter negotiations with other trade partners to eliminate
trade barriers for EU products exports. This should ensure an open trade environment for
the EU solar PV industry, including with regards to imports of final products.

Raising Solar Ambition for the European Union’s Energy Independence
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Action

Boost the deployment of rooftop solar
PV during the renovation wave
© Fronius

What is the challenge?
There is a huge potential for solar PV on rooftops: it
makes sense from a grid point of view (close to
consumption, possibility to provide flexibility services
with solar and storage), from a land use point of view
and from an energy system point of view (combination
with heat pumps or the electric vehicles).

Yet, the rooftop PV market is not at its full potential.
The bulk of the solar PV capacity in Europe is on
rooftop but in recent years its growth is stagnating.
This market trend is completely not aligned with the
potential of solar PV rooftops: the Joint Research
Centre estimates that the technical potential on
rooftop could power one quarter of the EU electricity
consumption.10 According to SolarPower Europe’s

FIGURE 9 SOLAR PV CAPACITY DEPLOYMENT UNDER A 45% RENEWABLE ENERGY TARGET SCENARIO
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Bodis, K., Kougias, I., Jaeger-Waldau, A., Taylor, N. and Szabo, S., A highresolution geospatial assessment of the rooftop solar photovoltaic
potential in the European Union, RENEWABLE and SUSTAINABLE
ENERGY REVIEWS, ISSN 1364-0321, 114, 2019, p. 109309, JRC113070.
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forecasts, more than 400 GW of solar PV could be
deployed in Europe, against an installed capacity of
111 GW in 202111.
The reason is that there are significant barriers to
rooftop PV development, similar to those faced by the
renovation wave more broadly. Engaging in renovation
works or construction work can be burdensome and
costly for the end consumer.

What is the policy gap?
The Renovation Wave has been a positive exercise to
facilitate the development of a greener building stock
in the EU. Yet, it remains focused on improving the
energy efficiency of a building, and does not consider
the benefits of local solar PV and storage, as well as
digital technologies in terms of additional renewable
generation and flexibility resources.

Opportunities

SHORT
TERM

MEDIUM
TERM

•

Launch an EU Solar Rooftop initiative to frontload investments into 23.3 GW of rooftop
solar PV. To this end, a ban on all new oil and gas boilers should be enacted, while a clear
mandate to install rooftop PV on all new and renovated buildings should be created.
Governments must couple financial support for renovation efforts to the financing of solar
PV deployment, smart energy systems and storage systems, up to 20% of the CAPEX of
new rooftop PV as recommended by the IEA. The Innovation Fund and the Social Climate
Fund should be leveraged in that perspective.

•

Ease State Aid approval procedures to allow member states to grant short term and
ambitious public support for renovation and DER deployment.

•

Develop a massive awareness-raising campaign on renovation and rooftop PV
development. It should ensure the availability of information, free of charge, on economic
and environmental benefits of rooftop PV, as well as on the modalities and incentives
existing to combined renovation. To this end, a new EU energy consulting agency could be
created, ensuring cooperation with local agencies. It could offer support in clarifying legal
issues and suitable mediation services in case of issues.

•

Develop an adequate regulatory framework, through the revision and the subsequent
implementation of the EPBD and the REDII. It should ensure that renovation policies
encourage not only the deployment of energy performant solutions, but also smart and
sustainable energy production. It should also encourage the development of solar PV
mandates on rooftops. Particular attention should be given to building codes which can
pose a barrier to installation of rooftop PV due to architectonic constrains or historic sites
and are missing the opportunity of integrated PV.

11
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SolarPower Europe, European Market Outlook 2021-2025, December
2021..
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Action

FiT for prosumers: Developing an enabling
framework for consumer-driven solar
© Sun for Schools

What is the challenge?
As segments electrify in the mobility and heating
sector, and as self-generation develops, consumers
start to have a significant impact on the energy
system. Uncontrolled charging of electric vehicles can
cause frequency disturbances on the grid, while
injection of solar PV electricity in the grid disturbs
traditional operation of the network.
The development of active consumers is critical for the
future of the energy system. Active consumers, or
prosumers, are consumers that have an active behaviour
on the grid, as opposed to passive consumption of
electricity. They generate their own electricity, or they
displace or lower their energy consumption reacting to
signals from the grid operator. Altogether, they represent
a significant source of flexibility that could be unlocked
to alleviate grid constraints, especially at the distribution
level, and support the integration of renewable electricity
in the grid.
Yet, active consumers are not yet a widespread reality
and is not the mainstream behaviour of energy
consumers. As we are transitioning from net-metering
and Feed-in Tariffs models, modern support
mechanisms are not always attractive enough to
make their business case, and price signals are not yet
in place to remunerate their flexibility. As a
consequence, the transition to becoming an active
consumer is less economically attractive right now;
which slows down the deployment of rooftop solar or
consumer-solar when coupled with the difficulties of
deploying solar PV on rooftops. Prosumers models are
not developed enough to maximise the potential of
self-consumption – for instance by having

28

undeveloped collective self-consumption schemes,
allowing to share electricity in a localised part of the
grid. Or obstacles remain to these schemes, such as
modalities to share the electricity among the
participants or balancing responsibility allocation.
Finally, technical aspects are not regulated enough
preventing an easy ‘plug-and-play’ by the consumer:
access to consumer data remains complex and
burden, diverse data standards prevent the smooth
use of consumer data or reception of price signals
from the grid.
Europe needs a proper regulatory framework to
unleash the potential of active consumers by 2030.
This challenge should be shared with other distributed
electricity uses, such as electric mobility or electric
heating. A particular challenge in designing this
strategy will be to ensure that it is fit for all potential
active consumers – small residential consumers, but
also medium-size commercial buildings, public
buildings, and large energy-intensive users.

What is the policy gap?
The Clean Energy Package contains a number of
enabling regulatory provisions on the regulatory
frameworks and the support mechanisms for active
consumers, but the challenge lies in implementation.
In addition, there is significant innovation at the
national level – Spain and France have introduced
collective self-consumption where electricity can be
shared beyond the national borders – but at the
moment there is no forum for sharing the best
practices of these national examples, nor the
challenges encountered in setting them (for instance,

Raising Solar Ambition for the European Union’s Energy Independence

8

the sharing coefficient between participants, the grid
tariff for electricity shared in the local grid).
In parallel, work is being done on the technical aspects
to allow for a plug-and-play of distributed devices: a
network code on demand-side flexibility is being
drafted, an implementing act will define minimum
format standards and process standards to facilitate
interoperability and access to data. Yet, it must be
ensured that these efforts contribute to building a

system fit for distributed energy consumers and
resources, with the active participation of distributed
system operators. Establishing an efficient
governance of the development of the prosumer
regulatory framework is critical to ensure all texts
address the needs of prosumers, are coherent and
that the right stakeholders (distributed energy
industry, smart energy industry and distribution
system operators) are appropriately consulted in
these fora.

Opportunities

SHORT
TERM

•

Ensure rooftop PV deployment is accompanied with the deployment of energy system
management and local battery storage, to make rooftop PV prosumer-ready or flexibility-ready.

MEDIUM
TERM

•

Identify best practices in prosumer frameworks development and develop a forum for
the sharing of such practices. Best practices could particularly tackle the following
elements: incentive schemes, legal aspects, processes to share electricity between
participants, grid tariffs. Rapid innovation pace makes a one-time exercise is insufficient.
We suggest the establishment of a permanent forum of discussion on consumer
electricity / prosumer, including national and local authorities, system operators, energy
authorities, but also transport authorities, as well as distributed energy and smart energy
industry. Such forum could meet regularly to exchange intelligence on consumer practices.
It would eventually support the Commission is preparing the next generation of policies
on consumer electricity.

•

Define an action plan for the development of consumer solar PV solutions. Such action
plan should identify the barriers to prosumer development, the areas of action of the
European Commission and bring coherence to the regulatory actions undertaken or to be
undertaken by the Commission. It would therefore build on the European Parliament’s call
on the European Commission to “develop a comprehensive strategy on energy storage”.12

•

Leverage the upcoming revision of the National Energy and Climate Plans to require
national prosumer strategies from European governments. Such strategies should include
a view of the actions undertaken or to be undertaken to support the uptake of active
consumers and ensure that these are under a solid governance system.

12
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European Parliament (2019). Report on a comprehensive European
approach to energy storage (2019/2189 INI).
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https://www.thehindu.com/business/Industry/government-to-enhance-fundingunder-pli-for-solar-manufacturing-to-24000-cr-says-rk-singh/article37484926.ece

14

Training incentives & New Job Incentives offered by Already a competitive advantage
for India & significant incentives.
State of TN.

Limited by state aid.

Limited by state aid but Negotiated rates with TVA, with potential
increasingly opening up. incentives for large scale investments / new job
additions.
(example France?).

R&D but not always
eligible for new
production capacity
(only pilot projects, or if
plant had R&D onsite).

Cost of labour
incentives

Cost of energy
incentives

Other incentives

Indirectly linked to industrial policy.
TN has ability to offer discretionary manufacturing
/ economic development grants. Recent example
of $1.75 Mio potential for a mid-size investment.

Washington State with PV module stewardship
program since Jan 1, 2022.
NC, NY, NJ, CA and OR working on respective draft acts.
N/A.
US standardization work tends to be industry led.
See GEC/EPEAT on PV sustainability standard.
Forced Labour ACT.

Mandatory recycling of
modules (WEEE
directive).
EU Ecodesign to enter
into force in 2024/25.
Streamline product
information
requirements & cut off
market access for least
performing modules.
“Lieferkettengesetz”

Product policy

Preferable electricity prices
individually and project related
negotiable.

TBD.

See Tariffs and PV rooftop
installation incentives.

201, XinJiang import ban (WRO & Uyghur
Legislation) , Buy American.

Open.
No local content
requirements allowed.

Market access

Financing up to 30% of utility scale
solar park project costs, up to 40%
for rooftop < 3 kWp, up to 20% for
rooftop > 3 kWp (Domestic
manufactured modules and solar
cells to be used).14

Extension of US ITC which should dope local PV
demand.
RPS of individual states.
Build Back Better: solar installation incentives:
(Low-income solar, community solar facility etc.).

Indirect via national
targets.

PV installation
incentives

Tariffs (40% on modules and 25%
on cells) enter into force on Apr 1,
2022.

None since 2019.
Section 201 reconducted also affecting EU
modules: USITC determination on 201
MIP unsuccessful/
collapse of installations. recommends a four-year extension, with annual
declines of 25% starting in February. President
must make final decision by February 6, 2022.

Tariffs

INDIA

Auction of PV manufacturers to
secure aid (in total INR 45 bn over
5 years).
Incentives for higher efficiency
products.13
Higher incentives for deeper
upstream integration.

US

Very limited by EU state Ossoff bill & US Reconciliation bill in Congress.
aid; incentives usually
Impressive production incentives at all stages of
for R&D only and in
PV manufacturing in form of tax credits:
some cases for FID.
- Solar-grade polysilicon ($3/kg).
- PV wafers ($12/m2).
- Thin-film and silicon PV cells (4¢/WDC).
- Thin-film and silicon PV modules (7¢/WDC).
Phasing down to 75% for product sold in 2027,
50% in 2028, 25% in 2029 and zero afterwards.

EU

Manufacturing
Production
incentives

GOVERNMENT
MEASURES

Free infrastructure (roads), R&D incentives, cheap land.

Widespread use of cheap coal therefore increasing
relocation to Mongolia & XinJiang.

Widespread.
Generally low cost of labour.

Minimum efficiency requirements for modules.
China increasingly leading standardization efforts in
international fora.

See Tariffs.

Various FITs from different authorities. (e.g. 0.42 RMB/kWh
from central gvt. for distributed projects; Individual FITs by
provinces for ground mounted and rooftop projects.
Favourable loans by people’s bank of China.
Likely incentives for SOE to invest in RE.

Closed market to foreign competition. Subsidized
demand at home fuels capacity to flood foreign markets
valorising cheap factor costs and economy of scale;
Import tariffs on solar grade polysilicon from US.

Driven by access to risk free capital w/c enables endless
capacity increases.
(national/ regional gvt & regional banks).

CHINA

Annex

COMPARATIVE VIEW OF SOLAR PV INDUSTRIAL POLICIES (EU, US, INDIA, CHINA)

https://mnre.gov.in/solar/schemes
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