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Welcome to SolarPower Europe’s first EU Market Outlook.  

The time has come to look at solar PV in the European Union much more thoroughly. While SolarPower Europe has 
been publishing a Global Market Outlook for many years, Europe has just been one part of this comprehensive, annual 
overview of developments in the solar sector worldwide, which have seen solar demand mostly taking place in Asia 
in recent times. In 2019 that’s different – increasing by more than 100% over the past year, solar growth in the European 
Union has outpaced most of the leading global solar regions. In addition, more new capacity was installed for solar 
than any other power generation technology in the EU this year. Our first EU Market Outlook provides details on what 
we expect to be the prelude of a European solar renaissance for the coming decade and beyond. 

The main reason for solar’s success in the EU is its low cost. Solar power is often cheaper than any other technology 
today – this is true for retail electricity and, increasingly, wholesale power as well. And with the steepest cost 
reduction curve ahead, solar PV’s competitiveness will increase further. Other markets outside the EU also have an 
opportunity to benefit from solar’s cost advantage. 

What's changed: Brussels has already done a sizeable part of its homework to prepare for the future new energy 
world based on solar and its renewable energy peers. The binding national 2020 targets of the first renewable energy 
directive have led several countries that are still struggling to meet their obligations to finally opt for solar. The 2019 
‘Clean Energy for All Europeans’ legislative package contains many pro-solar provisions that will support the 
dissemination of PV power until 2030. As the most versatile, easy and quick to install, and often lowest-cost means 
of expanding the share of renewables, solar is the most popular power generation source among European citizens 
– and this attractiveness is now increasingly translating into real solar investments. 

Despite solar’s popularity and its enormous potential, Europe is still very much at the beginning of the solar age. 
Today, solar power’s total share in EU electricity generation is just about 5%. We can look at this from several 
perspectives. For example, over 90% of EU rooftops are unused; rooftops which present an opportunity to generate 
power equal to around one-quarter of the EU’s electricity demand – and that doesn’t include the vast amount of 
idle space on building façades. Europe also needs to strengthen the solar manufacturing sector as a cornerstone 
of the European green economy and position solar technology as a major element in the EU’s industrial strategy. 
To ensure both Europe’s long-term security of supply and industrial leadership in clean energy technologies, it is 
key to establish solar as a strategic value chain.  

While solar in the European Union is now on the right path, it will take further efforts to establish sustainable 
leadership in this clean power technology, especially as Europe now strives to become the world’s first climate-
neutral continent by 2050 with the European Green Deal. We have outlined seven policy recommendations on 
topics that are crucial for solar to thrive in Europe (see p. 5). 

SolarPower Europe and its members are very much looking forward to working together with EU policy stakeholders 
to enable solar to deliver its great promise to turn the European Green Deal into reality.  

Enjoy reading our EU Market Outlook,

https://www.baywa-re.com/en/
https://www.enelgreenpower.com
https://www.eni.com/en_IT/operations/new-energy-solutions.page
http://www.firstsolar.com/en-EMEA/
https://solar.huawei.com/eu
https://en.longi-solar.com
https://www.trinasolar.com/en-uk
https://www.wacker.com/cms/en/home/index.jsp
http://www.solarpowereurope.org
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POLICY RECOMMENDATIONS

Solar energy is ready to take a key role in delivering the European Green Deal, securing ambition, a just and 
fair transition, and ensuring Europe’s security of supply. To fully tap into the potential of the seven solar 
solutions outlined below, the mobilisation of substantial public and private investment will be paramount. The 
European Green Deal and upcoming legislation on Sustainable Finance will play a critical role in leveraging 
these funds and guaranteeing that future investments are directed towards solar and other technologies and 
assets that will support Europe’s carbon neutrality and industrial leadership in clean energy. 
 
Delivering solar industrial leadership 
Solar manufacturing should be strengthened as a cornerstone of the European green economy and has to be a major 
element in Europe’s Industrial Strategy. The solar sector must be established as a strategic value chain in order to both 
ensure Europe’s security of supply and deliver industrial leadership in clean energy technologies. Supporting the large-
scale industrial deployment of existing innovative, European, renewable technologies will be key.  
 
#Solar4Buildings 
We propose a mandate for solar to be installed on all new and renovated residential, commercial, and industrial 
buildings in the EU. Currently 90% of European rooftops are unused and fitting this space with solar offers the 
potential to save up to 7 million tonnes of CO2 each year, producing at least 680 TWh of clean electricity supply. 
 
Transitioning former coal regions to solar 
Coal regions can greatly benefit by transitioning to solar – with huge untapped solar potential, they are attractive 
business environments for solar deployment and manufacturing. The EU Platform for Coal Regions in Transition must 
work with the Clean Energy Industrial Forum to foster synergies between solar industrial policy and a just transition. 
 
Providing skills and training programmes to support the energy transition 
It is a priority to adapt the EU Skills Agenda in order to facilitate European solar jobs across key sectors and avoid 
bottlenecks. With the proper regulatory framework, solar could create at least 500,000 highly skilled jobs by 2030, 
and 1.7 million by 2050 in Europe alone. 
 
Unlocking the potential of flexible large-scale solar installations 
Solar is a flexible and reliable technology that can provide valuable flexibility services to the grid, more accurately than 
conventional technologies. The potential of large-scale solar installations to support the transmission grid is largely untapped 
in Europe, therefore, it is urgent to remove existing barriers to their deployment, such as size caps in public tenders. 
 
Accelerating solar-powered mobility 
Solar is highly versatile and can be directly connected to most charging infrastructure, delivering truly sustainable 
electric mobility. As solar's highest generation capacity occurs during traditional working hours, it is a particularly 
attractive option for charging facilities located in public and commercial buildings as well as working spaces. We 
must ensure that appropriate infrastructure is in place to facilitate the roll-out of solar-powered electric vehicles; 
including personal cars, trucks, trams, and buses. 
 
Prioritising renewable-based electrification of the European economy and developing 
truly renewable hydrogen 
In the short term, the renewable-based electrification of our building, transport, and power sectors is the most cost-efficient 
way to decarbonise the European economy and can already contribute significantly to reaching the EU energy and climate 
targets. Solar-based solutions in particular are very appealing because of their unique versatility and ability to provide direct 
renewable electricity to homes, public buildings, farms, businesses, carports and charging stations,to name a few. By 2050, 
renewable-based gases will be necessary to fully deliver the European Green Deal, especially for difficult-to-decarbonise 
sectors, such as energy-intensive industries and heavy transportation. In only 10 years, the price of solar panels has dropped 
by more than 96%, making solar a cost-effective electricity supply for hydrogen production. In order to produce renewable 
hydrogen, the sector requires political commitment and a regulatory framework to end new investments in conventional 
generation and redirect all available financing away from fossil fuels to deliver a truly renewable hydrogen economy. 



EXECUTIVE SUMMARY

2019 was one of the best years ever for solar in the European Union. The region installed 16.7 GW – a 104% 
increase over the 8.2 GW added the year before. Further, 2019 also showed the strongest solar growth since 
2010, when the EU PV market also increased by 104% during the first European solar boom, although to a lower 
level, reaching 13.4 GW. 

Adding an estimated 4.7 GW in 2019, Spain was both the EU’s and Europe’s largest solar market. The sunny country 
returns to the continent’s top solar spot, 11 years after it last held the position. Completing the Top 5 EU solar markets 
list are Germany (4 GW), the Netherlands (2.5 GW), France (1.1 GW), and, surprising to many, Poland, which nearly 
quadrupled its installed capacities in 2019 to 784 MW. For this report, we have invited respective national associations 
among our members to provide in-depth overviews on the latest developments in these leading EU solar markets. 

In total, the EU’s Top 5 solar markets were responsible for over three quarters of the region's installed capacity in 2019. 
When looking at the Top 10, the share increases to 93% based on a combined capacity of 15.6 GW, which is more than 
double the 7.5 GW added in 2018. Despite the relatively small contribution of the other 18 EU member states, it seems 
that the vast majority are now moving in the right direction, even if this is occurring on a much lower level. In 2019, 26 
of the 28 EU markets installed more solar capacities than the year before. 

The broadening of solar support in the EU resulted in a total of 131.9 GW by the end of 2019, a 14% increase over 
the 115.2 GW operating the year before. 

There are several reasons for Europe’s new solar boom. First, the key to solar’s growth in the EU and beyond is its 
competitiveness. Solar power is often cheaper than any other power generation source today, and its attractiveness 
is only increasing as the cost reduction curve continues at a much faster pace than for any other technology. Another 
major factor for the growth of solar in the EU today is the close deadline for member states to meet their binding 
national 2020 renewable energy targets. At the same time, EU countries have already started to prepare for their 
compliance with the Clean Energy Package’s 32% renewables target by 2030. With solar being the most popular 
power generation source among EU citizens, as well as the most flexible, easy to install, and often lowest-cost means 
of expanding the share of renewables, governments are increasingly embracing solar in their climate strategies.  

The set of tools and technologies backing solar is immense: from tenders that show utility-scale solar is able to 
win technology-neutral tenders against all other power generation technologies; to self-consumption and storage 
attracting prosumers that are looking to reduce their electricity bills; to new business models that are enabled by 
digitalisation, such as peer-to-peer electricity supply. The latest trend that has supported the rise of solar is 
corporate renewable power sourcing. This has become a crucial part of the energy and sustainability strategy of 
many leading corporates, who have invested in on-site solar as well as signing ‘subsidy-free’ direct bilateral solar 
PPAs from large off-site solar power plants that increasingly compete with wholesale power markets in a number 
of European countries.  

In our first EU Market Outlook we examine the major trends that will shape the growth of solar in the EU. We have 
selected 10 topics that are our top priorities in day-to-day work, presenting the challenges and opportunities in 
the fields that are critical to understand in order to enable the fast and sustainable dissemination of low-cost solar 
power – from an industrial solar strategy, that Europe urgently needs, to solar buildings, which offer huge 
untapped potential, to solar grid integration, where solar offers grid-friendly solutions that are often unknown, 
and sustainable financing, which is key to large-scale deployment of solar power. 

Our Medium Scenario for the EU’s annual solar PV market development until 2023 expects continued growth for 
the region. After demand more than doubled in 2019, we foresee 26% growth beyond the 20 GW level to 21 GW in 
2020. In 2021, installations are expected to reach 21.9 GW – close to the all-time high for solar installations in the 
EU, reached in 2011 with 22.2 GW. This record is anticipated to be overtaken in 2022 with 24.3 GW of new additions, 
and again in 2023 with 26.8 GW of newly-installed solar capacity. Our ‘weather forecast’ for EU solar markets 
remains bright and sunny, with very few clouds on the horizon and no rain ahead. 

The report and all figures can be downloaded at:  
www.solarpowereurope.org  
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There are many reasons why solar 
was the energy source that added 
more capacity than any other 
power generation technology in 
the European Union in 2019 – and 
there are many reasons why solar 
is very likely to continue to be at 
the forefront  in the future as the 
region strives to become carbon-
neutral by 2050.

Solar’s versatile nature enables deployment on a small to large-scale, from 
consumer applications to building-integrated solutions, from floating power 
plants to centralised utility-scale power plants. People simply like solar. But 
most of all, it is solar’s competitive cost structure, which is expected to 
continue its impressive downward trend seen in recent years for decades 
to come. Today, solar power can be generated at a levelised cost of energy 
(LCOE) of 0.05 EUR per kWh in a Northern European city like Helsinki. This is 
expected to decrease to less than 0.02 EUR per kWh in 2050, according to 
the European Technology and Innovation Platform for Photovoltaics (ETIP 
PV). In a Southern European city like Malaga, utility-scale solar LCOEs are at 
around 0.03 EUR per kWh today and are expected to reach the 0.01 EUR per 
kWh range in 2050 (see Fig. 1.1).

Don Rodrigo, Spain, 175 MW.

EU SOLAR MARKET  
UPDATE 2019

1
© BayWa r.e.



8 / SolarPower Europe / EU MARKET OUTLOOK

1 EU SOLAR MARKET 
UPDATE 2019  / CONTINUED

2019 was one of the best years ever for solar in the 
European Union. The region installed 16.7 GW in 2019 – 
a 104% increase over the 8.2 GW added the year before 
(see Fig. 1.2). In fact, this is the strongest solar growth in 
the EU-28 since 2010, when the PV market also grew by 
104% during the first European solar boom, although to 
a lower level, reaching 13.4 GW. The impressive EU-28 
solar market growth in 2019 was close to what we had 
forecasted in our Global Market Outlook for Solar Power 
2019-2023, published in May 2019. Our Medium 
Scenario forecast saw the EU-28 adding 17.1 GW in 2019.

Top 5 EU solar markets 2019 

While the EU’s current solar decade has been mostly 
dominated by Germany – which only had to give up the 
top spot to the UK for three years – there’s now a new 
member state in the top position. Spain was Europe’s 
largest solar market in 2019. The sunny Southern 
European country returns to the continent’s top solar 
spot 11 years after it last held the position. In 2008, during 
a brief FiT-based solar rush, Spain installed 3.1 GW. Now, 
at around 4.7 GW DC (based on 3.9 GW AC), Spain is the 
clear market leader in both the EU and Europe. 

*: H1 2019 average national price for medium size industrial consumers (without taxes). 
**: H1 2019 average national price for wholesale baseload electricity. 
Source: European Commission (2019); Eurostat (2019); Vartiainen et al. (2019).

FIGURE 1.1 PV LEVELISED COST OF ELECTRICITY (LCOE) IN SIX EUROPEAN LOCATIONS, 2019-2050
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The main driver for Spain’s 2019 solar boost were its 
auctions in 2017, when around 4 GW of solar was awarded 
with a grid-connection deadline at the end of 2019.  
In addition, the first PPA/wholesale-based solar power 
plants came into the picture, from an over 100 GW large 
pipeline under development, as well as solar rooftop 
systems based on self-consumption which became 
attractive after the Spanish ‘Sun Tax’ was eliminated.  

The second largest EU solar market in 2019 was 
Germany, which had to hand over its title as the number 
one EU solar market after only two years. Still, the 
German market continued its recent solar growth path. 
At around 4 GW, solar PV demand in Germany increased 
by 35% in 2019, after the country installed 2.9 GW in 
2018, which was already up 67% from 1.7 GW in 2017. 

Like the year before, the main drivers for the country’s 
solar boost in 2019 were self-consumption/feed-in 
premiums for medium- to large-scale commercial 
systems ranging from 40 kW to 750 kW. Tender-based, 

ground-mounted systems above 750 kW were 
responsible for less than 20%. The Mieterstrommodel 
(on-site community solar) regulation, introduced in 
2017 to enable collective self-consumption of PV 
installations on apartment buildings, also continued to 
attract very limited interest in 2019 as participants are 
subject to full EEG levy payments. However, 2019 will 
also go down in the solar history books as the year when 
the first German subsidy-free solar PV system was built 
– an 8.8 MW system by BayWa r.e. – and several others 
are currently in the development phase. 

Another country that fell back in the rankings despite 
strong growth is the Netherlands. The country, now 
ranked third, added an estimated 2.5 GW; up 66% from 
1.5 GW installed in 2018, when it exceeded the GW-level 
for the first time. The biggest market segment in the 
country in 2019 was again the rooftop solar market, with 
around 40% in the C&I segment and an equal share in 
the residential segment. The utility-scale solar segment, 

FIGURE 1.2 EU28 ANNUAL SOLAR PV INSTALLED CAPACITY 2000 - 2019 

0

5

10

15

20

25

G
W

16.7

37%

104%

1%

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

e

NetherlandsGermany France

Italy

BelgiumSpain

UK

Poland Hungary

Portugal Sweden DenmarkAustria Rest of Europe

 © SOLARPOWER EUROPE 2019



10 / SolarPower Europe / EU MARKET OUTLOOK

including ground-mounted and floating solar plants, 
was responsible for around 20% of the market. Again, 
the major driver for solar in the Netherlands was the 
SDE+ technology neutral tender programme, which is 
the base for the growth of the C&I and utility-scale solar 
segments. Meanwhile, the country’s net metering 
scheme, almost the only one of its kind in the EU, has 
been instrumental in the success of residential solar. 

In France, ranked fourth again, the solar year 2019 began 
as the previous year had ended – somewhat 
disappointing. Only around 200 MW went on-grid in 
Q1/2019 – a 4% decrease over the same quarter in 2018, 
which saw newly installed capacities of 873 MW. But 
installation activity grew stronger over the course of the 
year. There is a very good chance that France installed 
over 1 GW in 2019 (our assumption is 1,068 MW), after 
around 707 MW were grid-connected by the end of the 
third quarter. The key to the growth of the French market 
is its solar tenders, which include systems as small as 100 
kW – and it looks like the installation rates from awarded 
tenders in the last few years are finally gaining traction.

A big surprise to many observers is Poland’s solar 
market development. Newly installed capacities of 
around 784 MW in 2019 mean that the solar market 
almost quadrupled compared to the 203 MW connected 
to the grid in 2018. The foundation for the growth of the 
Polish solar PV market is self-consumption systems; 
over 550 MW were operational at the end of Q3/2019, 
which is around half of the total installed PV capacity at 
the time. In particular, small systems below 50 kW – so-
called micro-installations – are in high demand as they 
don’t need permits for grid-connection and have 
become increasingly attractive with falling PV product 
prices. This market segment is complemented by a RES 
auction scheme that started in 2016, which was 
followed by two further biddings in 2017 and 2018. 
Although to a minor extent, the 2019 solar market boost 
also stems from a mid-year installation deadline for the 
second auction system awards.  

In total, the European Union’s Top 5 solar markets were 
responsible for over three quarters of the 2019 installed 
capacity in the region. When looking at the Top 10, the 

1 EU SOLAR MARKET 
UPDATE 2019  / CONTINUED

FIGURE 1.3 EU28 TOP 10 SOLAR PV MARKETS, 2018 - 2019
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share increases to 93% based on a combined capacity 
of 15.6 GW, which is more than double the 7.5 GW added 
in 2018. Despite the small contribution of the other 18 
EU member states, it seems that the vast majority is now 
moving in the right direction, even if this happens to be 
partly on very low levels. In 2019, 26 of the 28 EU 
markets installed more solar than the year before. 

The pattern of EU-28 total solar installed capacities in 
2019 is similar to 2018 (see Fig. 1.4). Like in the past, 
Germany remains the region’s largest solar power plant 
operator by far - with 49.9 GW of total installed capacity – 
followed by Italy which has now exceeded the 20 GW 
mark, reaching 20.5 GW. Again, Germany (38%) and Italy 
(16%) are home to over half of the EU’s solar power 
generation capacities. However, their combined share 
slightly decreased again; 53% vs. 57% in the previous 
year. In 2018, only one other EU market – the UK – had 
more than 10 GW of solar PV installed, now at 13.3 GW 
equal to a 10% share. In 2019, Spain also entered the two-
digit GW solar market category with 10.6 GW, after grid-
connecting around 4.7 GW. If rounded up, France is now 

FIGURE 1.4 EU28 TOTAL SOLAR PV INSTALLED CAPACITY 2000 - 2019 
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also a 10 GW solar market, after adding an estimated  
1.1 GW led to 9.97 GW in total by the end of 2019. 

Next to the four two-digit GW EU solar markets, 12 EU 
countries had solar capacities in the one-digit GW 
category, two of which are located in the medium range 
– the Netherlands with 6.7 GW and Belgium with 4.7 GW 
– while the bulk of EU countries fall in the 1-2 GW category 
(Austria, Bulgaria, Czech Republic, Denmark, Hungary, 
Greece, Poland, Portugal, Romania). It’s noteworthy that 
three countries exceeded the cumulative installed GW 
level for the first time in 2019, Denmark, Hungary and 
Poland, turning the tide to the majority of EU member 
states having more than 1 GW of solar installed.  

In summary, solar in the European Union has 
accelerated its upswing phase. In 2019, the number of 
EU member states that connected more solar to the 
grid than the year before increased by four to 26. The 
broadening of solar support in the EU lead to a total 
of 131.9 GW by the end of 2019; a 14% increase over 
the 115.2 GW operating the year before. 
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1 EU SOLAR MARKET 
UPDATE 2019  / CONTINUED

Several reasons for Europe’s New Solar Boom 

What could already be seen last year has accelerated 
in 2019: The European Union’s solar market is on a 
growth streak – and it looks like this development will 
continue for many years to come, unlike the period 
from 2008-2012, when high feed-in tariffs in very few 
EU member states drove a gigantic, but rather brief, 
solar boom. 

Cost competitiveness: The key to solar’s growth in the 
EU and beyond is its competitiveness. Solar power is 
often cheaper than any other power generation source 
today – and its attractiveness is only increasing as the 
cost reduction curve continues at a much faster pace 
than for any other technology.  

EU 2020 targets: One major factor for the growth of 
solar in the EU these days is the deadline for  
EU member states to meet their binding national  
2020 renewable energy targets, which is quickly 
approaching. An update from the EU statistics office 
Eurostat published in 2019 revealed that only 11 out of 
28 EU member states had already fulfilled their 
obligations by the end of 2017, the majority was still on 
its way, and several had quite some way to go. With 
solar being the most popular power generation source 
among EU citizens, the most flexible, easy to install and 
often the lowest-cost means to expand the share of 
renewables, governments increasingly take solar into 
account in their climate strategies.  

Tenders/Auctions: Many EU countries have embraced 
tender/auction tools to control cost and the installation 
volumes of solar power. These tenders have played a 
key role in bringing down solar power prices and prove 
to politicians, businesses and the public how cheap 
solar actually is. In several European countries, 
including Denmark, Germany, the Netherlands and 
Spain, solar has also shown that it can win technology-
neutral tenders against any other renewable technology 
if the boundary conditions are set properly. The next 
stop has to be ‘intelligent’ tenders, which strive to 
support system and grid services. Germany was 
planning to launch such a tender in September 2019 but 
that has been delayed.

Self-consumption, digitalisation and storage: Solar 
power is much cheaper than retail electricity in most 
European markets and its cost will continue to reduce, 
which is increasingly a major driver for people and 
companies to invest in on-site power generation. The 
rapidly falling cost of battery energy storage combined 
with the benefits of digital and smart energy products 
supports the sales case for solar, as many consumers 
prefer to have better control over their energy bill. 
However, in order to empower prosumers, it is key that 
solar is not inappropriately taxed and that market 
design is adapted to the needs of the new energy world 
to enable peer-to-peer and other digital business 
models, as stipulated in the EU’s Clean Energy Package. 

Emerging and reawakening markets: The low cost of 
solar is now starting to attract the majority of European 
countries, including those that haven’t been very active 
in the field in the past. There are also EU solar pioneers 
that have turned to low-cost solar again: Spain, a global 
solar shooting star for a very brief period in the first 
decade of this century and then dormant for another 
decade, has shown a strong comeback in 2019, even 
becoming Europe’s largest PV market.  

Corporate power sourcing: Sourcing renewable power 
has become a crucial part of the energy and 
sustainability strategy of many leading corporates. With 
the costs of renewables continuing to decrease, the 
appetite for cost-competitive solar and wind power is 
growing very quickly. Beginning in the US, today’s 
leading market for corporate renewable power sourcing, 
this trend is now rapidly being embraced in Europe as 
well. So far, corporates have primarily chosen wind over 
solar for renewable PPAs as it has been easier to access 
large renewable power volumes from big wind farms; 
smaller, commercial solar systems have rather been 
directly installed on-site. With the advent of large-scale 
solar PV power plants in Europe, low-cost solar is going 
to play a much bigger role in corporate sourcing.
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Merchant solar/PPAs: We are starting to see more and 
more direct bilateral solar PPAs increasingly competing 
with wholesale power markets in a number of European 
countries. This development will take place primarily in 
member states with the widest span between solar and 
wholesale power prices, and where access to ancillary 
service markets is granted. There had been talk about 
pure PPA-based projects for some time, in particular in 
Spain with its very sunny and vast space, but it took until 
2018 before the first of these systems was built; a 175 
MW system from BayWa r.e. was sold before final grid-
connection to the asset manager of Munich RE/Ergo at 
the end of 2018, and in early 2019 the world’s largest PPA 
was signed for a 708 MW solar project portfolio in Spain 
and Portugal. In the meantime, the pipeline of projects 
under development in Spain has exceeded the 100 GW 
level; the barriers for implementation are grid 
constraints. In Germany, where wholesale power prices 
are lower than in Spain, the first large-scale, ‘subsidy-
free’ solar system with a capacity of 180 MW will be built 
in 2020 by EnBW. 

Clean Energy Package/European Green Deal: The 
outcome of the EU’s ‘Clean Energy for All Europeans’ 
legislation is very positive for solar and energy storage. 
Fully passed in mid-2019, it has set a higher-than-
expected 32% renewables target by 2030, ensures the 
right to self-consumption, and maintains priority 
dispatch for small-scale solar installations, among many 
other pro-solar provisions. Finally, it has addressed the 
need for a flexible, renewable energy system by creating 
a new electricity market design framework and 
implementing new tools. 

While an important milestone has been reached with 
the Clean Energy Package, with the next steps being the 
implementation of its directives in member states, a 
new bold move comes from Brussels. The new 
European Commission under Ursula von der Leyen has 
announced a European Green Deal to make Europe the 
world’s first carbon-neutral continent by 2050. Moreover, 
an impact assessment of the European Commission in 
2020 might result in stricter 2030 targets with a 
commitment to reduce CO2 reductions by 55% (up from 
a current target of 40%) – all of which will have to result 
in more support for solar power. 

© IKEA
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1 EU SOLAR MARKET 
SEGMENTS

When looking at the EU solar market segmentation for 
total installed capacities, it still reflects the historical 
development in the respective countries (see Fig. 1.5).  

Member states that at some point offered very attractive 
feed-in tariff programmes are still dominated by the utility-
scale solar segment. However, hardly anything has been 
installed since the FIT schemes were terminated. This is 
the case for the Eastern European countries Romania, 
Bulgaria and Czech Republic, and until 2018, also for 
Spain. But this is now quickly changing – in Spain and 
soon in other such markets as well. After the November 
2018 termination of Spain’s ‘Sun Tax’, significantly more 
self-consumption systems are being installed in Spain’s 
new solar growth phase. However, the bulk of the new 
installations are tender-based and PPA/merchant ground-
mount power plants, which have begun to revive the 
utility-scale market segment. Such a development is 
starting to be seen in Portugal as well. 

In solar markets with more or less continuous solar 
demand, like Germany, the distribution between the 
different segments has been much more balanced. While 
the earlier uncapped, large-scale FIT schemes were 
substituted by auctions with limited volumes, self-
consumption/premium FIT distributed systems are still 

basically uncapped – and that’s where demand is higher. 
In several Western European markets, like Austria, Belgium 
or the Netherlands, utility-scale solar traditionally did not 
play a role in the past; these countries have been always 
focussing on rooftop solar. That changed in the 
Netherlands after solar’s low cost enabled it to win large 
shares in the renewables tender SDE+ scheme, a 
development that has also started to drive growth for 
large commercial and utility-scale systems.  

By the end of 2018, 19% of EU’s cumulative PV system 
capacity was installed on residential rooftops and about 
30% on commercial roofs, while the industrial segment 
accounted for 17% and the utility-scale market for 34% 
(a breakdown for 2019 will be published in June 2020 in 
the Global Market Outlook for Solar Power 2020-2024).  

Further development of the different solar segments in the 
European Union will depend on the boundary conditions 
and policy frameworks of the individual member states. 
While utility-scale power plants and large rooftop systems 
will prosper in any country with regular tenders and 
attractive conditions for merchant/PPA systems, 
distributed rooftop solar in particular needs environments 
where self-consumption is not restricted through high 
taxes or excessive fixed grid tariffs.

FIGURE 1.5 EU SOLAR PV TOTAL CAPACITY SEGMENTS UNTIL 2018 FOR SELECTED COUNTRIES

 © SOLARPOWER EUROPE 2019
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As forecasted in our recent Global Market Outlook for 
Solar Power 2019-2023, 2019 was indeed an exceptionally 
good year for solar power in the European Union. Our 
Medium Scenario for the EU’s annual solar PV market 
development until 2023 expects strong growth for the 
region next year (see Fig. 1.6). After demand more than 
doubled in 2019, we foresee 26% growth beyond the 20 
GW level to 21 GW in 2020. In 2021, installations are 
supposed to reach 21.9 GW – close to the all-time high for 
solar installations in the EU, reached in 2011 with 22.2 GW. 
This record is anticipated to be overtaken in 2022 with 
24.3 GW of new additions, and again in 2023 with 26.8 GW 
of newly installed solar capacity. 

The main drivers for the high-demand assumptions are 
the same as in 2018. Solar, as the lowest-cost power 
generation source, the most versatile and flexible as well 
as easy and quick to install renewable energy 
technology, has become the preferred solution for 
several of the EU-28 countries still working on meeting 
their 2020 binding national renewable energy targets. 

Moreover, the fundamental restructuring of the Chinese 
solar market design announced in mid-2018 is still 
taking its toll on local demand. In consequence,  the 

world largest market’s PV product manufacturers have 
a strong interest in shipping larger volume to Europe 
and other growth regions – in the short run, because 
they need this demand abroad and in the mid run, to 
diversify their business activities.  

We expect a somewhat lower growth rate of 4% from 
2020 to 2021 after several EU countries will have met their 
2020 targets. But the fall in demand is assumed to be very 
brief. We remain more optimistic for the EU in the period 
from 2020 to 2023 than in our 2018 analysis, as we see 
that member states already have the 2030 horizon on 
their radar (by the end of 2019, all final National Energy 
and Climate Plans (NECPs) have to be submitted to the 
European Commission). In addition, utilities, corporates 
and big funds in Europe are putting renewables high on 
their agenda – and low-cost and flexible solar will be their 
favourite means for clean power sourcing and investment 
in new generation capacities. 

While our Medium Scenario forecasts constant annual 
demand growth, and mostly two-digit growth in the 
period until 2023 (except for 2021) to a new high of 
nearly 27 GW, our Low Scenario anticipates shrinking 
demand in 2020 and installations at a level of 14.1 GW, 

 © SOLARPOWER EUROPE 2019

FIGURE 1.6 EU28 ANNUAL SOLAR PV MARKET SCENARIOS 2020 - 2023
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1 EU SOLAR MARKET 
PROSPECTS 2020 – 2023 / CONTINUED

which is nearly half of the new additions in the Medium 
Scenario in 2023. The Low Scenario is modeled on 
major EU markets cutting their solar support, an 
outcome that is obviously very unlikely when taking into 
account current solar activities and new policy 
frameworks in the EU, where the climate crisis is very 
high on many decision-makers’ agendas. 

On the other hand, our High Scenario forecasts up to 
41.1 GW of newly installed solar capacity in 2023, which 
sounds extremely optimistic from today’s perspective. 
But not only has solar rather often surprised everyone 
positively in the past – and with some major EU 
countries expected to miss their EU 2020 targets, solar 
is the key to catch up in order to meet the 2030 
obligations. Our High Scenario is based on a context 
where no import taxes for solar products, no prohibitive 
taxes or fees on self-consumption/storage, or any other 
barriers could slow down flexible and distributed solar 

power. It also anticipates that interest rates stay low and 
there will be no major macroeconomic issues in the EU. 

A look at the EU’s cumulative PV market scenarios from 
2020 to 2023 shows constant, low two-digit annual 
growth rates, with the Medium Scenario forecasting 
nearly 100 GW capacity more online than today, 
resulting in a total installed solar capacity of 226 GW in 
2023 (see Fig. 1.7). While the High Scenario sees the EU 
reaching a 277 GW level in 2023, we consider solar’s 
business case to be very strong in any case over the next 
four years – even in our Low Scenario, the EU is 
anticipated to add nearly 50 GW and operate 180 GW of 
solar power plants by the end of 2023. 

For the 15 EU markets with the highest 5-year 
installation potential (in the order of High Scenario 
assumptions), the outlook is more buoyant and mostly 
anticipates much larger installation volumes until 2023 
than in last year’s analysis (see Fig. 1.8.) However, the 

 © SOLARPOWER EUROPE 2019

FIGURE 1.7 EU28 TOTAL SOLAR PV MARKET SCENARIOS 2020 - 2023
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pattern remains similar: few countries will install the bulk 
of all solar system capacity, though diversity and the 
number of GW-scale markets is growing. This time, we 
expect four countries to install over 10 GW until 2023 in 
the Low Scenario – Germany, Spain, The Netherlands and 
France if rounded up (last year, it was only Germany).

The Top 5 EU solar markets are expected to add 119.2 
GW from 2019 until 2023 in the High Scenario and 52.4 
GW in the Low Scenario. In comparison, the Top 15 are 
supposed to install 156.9 GW from 2019 until 2023 in the 
High Scenario and 63.6 GW in the Low Scenario. 

FIGURE 1.8 EU28 SOLAR PV ADDITIONS FOR HIGH AND LOW SCENARIOS 2019-2023
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1 EU SOLAR MARKET 
PROSPECTS 2020 – 2023 / CONTINUED

Our ‘weather forecast’ for the EU remains bright and 
sunny with very few clouds on the horizon. When 
looking at the Top 15 EU solar PV markets prospects 2019 
– 2023, we are very upbeat on 13 of these countries. For 
just two countries, the political support prospects are 
considered cloudy (Italy and United Kingdom), while we 
see no rain ahead anywhere in the EU (see Fig. 1.9).  

While the largest four EU solar prospects have not 
changed compared to 2018, their order did in 2019. We 
still expect Germany to add the biggest solar volume 
until 2023 (as we forecasted in the Global Market 
Outlook for Solar Power 2019-2023, the 52 GW FiT cap 
that will likely be reached in 2020, was agreed by the 
German government to be lifted to 98 GW). The next 
hottest market in the near future will be Europe’s largest 
market, Spain, where the potential for subsidy-free solar 

is huge but grid connection issues are expected to 
restrict growth for the moment. The new number 3 
prospect is the Netherlands, where a large solar project 
pipeline from the continuing SDE+ tender programme 
combined with a solid net-metering backed residential 
rooftop market will encourage further strong growth, 
although land and grid-connection issues are 
increasingly becoming challenges that need to be 
mastered as well. France is now supposed to finally 
deliver on its solar promises, but that was believed to 
happen already in the last few years when the country’s 
solar volumes were very disappointing. In the period 
2019-2023, we forecast that Germany will add 26.7 GW, 
Spain will install 19.7 GW, the Netherlands will grid-
connect 15.8 GW, and France will see 13.2 GW of new 
solar capacity.

FIGURE 1.9 EU28 SOLAR PV MARKETS' PROSPECTS
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In total, we expect the leading 15 EU solar markets to 
add 108 GW in the 5-year forecast period based on our 
most probable Medium Scenario. In 2023, the EU market 

will be roughly 10 GW larger than today, with Germany 
again expected to be the largest market ahead of Spain, 
France and the Netherlands (see Fig. 1.10).  

FIGURE 1.10 CAPACITY ADDITIONS AND SHARES OF TOP 10 EU28 SOLAR PV MARKETS IN  
2019 AND 2023
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The next growth phase of solar 
power has begun in Europe. With 
solar combining critical growth 
features of unmatched flexibility, 
versatility, low cost – and the 
highest popularity of power 
generation sources among 
European citizens, it will take a key 
role for the European Union 
meeting its 2030 climate targets.

Solar’s electricity share in the EU is still small at around almost 5%, which 
means the business opportunities are gigantic to tap its full potential both 
in the distributed and central power generation fields – and in the power, 
heat and transport energy segments.  

In our first European Market Outlook we are taking a close look at the major 
trends that will shape the growth of solar in the EU. We have selected 10 
topics that are top priorities in our day-to-day work and present the 
challenges and opportunities in the fields that are critical to master in order 
to enable fast and sustainable dissemination of low-cost solar power. 

 

1 Industrial Solar Strategy 

2 Solar Buildings 

3 Digital Solar 

4 Solar Grid Integration 

5 Sustainable Solar 

6 Solar Mobility 

7 Renewable Financing 

8 Solar Powered Businesses 

9 Emerging Solar Markets 

10 Solar to Hydrogen
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Piolenc, France, 17 MW.

EU SOLAR TRENDS  
10 TRENDS CRUCIAL FOR SOLAR  
GROWTH IN THE EUROPEAN UNION
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2 EU SOLAR TRENDS /  CONTINUED

1. INDUSTRIAL SOLAR STRATEGY 

As solar is on the brink of a renaissance in Europe, it’s 
crucial to connect the dots for supporting local PV 
technology manufacturers to compete at home and 
on a global level  

Since the adoption of Europe’s first “2020 climate and 
energy package” in 2008, up to the approval of Europe’s 
new 2030 targets in December 2018, the EU has shown 
strong climate leadership. In 2018, the share of 
renewables rose to 32.3% of total EU electricity 
generation. Solar in particular has impressive growth 
prospects for the near future: following a 36% increase 
in 2018, additional solar installations rose to over 100% 
in 2019, reaching close to 17 GW, and meeting a critical 
milestone of 20 GW of annual installations in 2020. This 
is just the start of the second solar wave in Europe. 

As the European Union steps up its leadership and 
ambitions to become the first carbon neutral continent, 
solar power is ready to play a crucial role. From about 
5% of Europe’s electricity mix today, solar might account 

for at least 36% by 2050 according to Bloomberg NEF,1 
and up to as much as 62% in a 100% renewables 
scenario of Finland’s LUT University.2 Solar energy will 
not only play a key role in delivering Europe’s renewable 
electricity targets, it has also a huge potential to 
produce renewable hydrogen, which can help 
decarbonise hard-to abate sectors. 

Apart from decarbonizing the European Economy and 
leading by example, there is also an opportunity for 
Europe’s 4th industrial revolution, with clean energy 
technologies at its core. The Green Deal package should 
plant the seeds and come forward with a robust 
industrial strategy proposal. One of the key challenges 
for EU policymakers will be to identify strategic 
European industrial value chains to deliver on three 
critical priorities: (I) achieve higher climate ambitions, 
(II) ensure a fair transition that creates jobs and growth 
across all EU countries, and (III) safeguard Europe’s 
security of energy supply. The European solar industry 
has the potential to contribute significantly to all three 
strategic pillars. 

1 Bloomberg NEF (2018): New Energy Outlook. 

2 Lappeenranta University of Technology (2018): Global Energy System 
based on 100% Renewable Energy.

© SMA.
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First, Europe is leading when it comes to R&D institutes 
providing world-renowned PV innovations. European 
companies have joined forces with Europe’s leading 
R&D institutes to develop state-of-the-art solar 
technologies and enhance a competitive upstream 
solar industry; including silicon, wafers, cells, and 
modules. However, such initiatives lack the necessary 
support to scale up their production, which is crucial in 
order to achieve global competitiveness 

Second, PV production can deliver valuable growth 
activities in European regions that are undergoing an 
economic restructuring. Solar is the most job-intensive 
renewable energy source and can deliver a socially just 
energy transition for Europe, creating over 500,000 
highly skilled jobs by 2030 and socio-economic benefits 
across all member states. In particular coal regions 
represent a tremendous opportunity for further solar 
growth and for the deployment of cutting-edge 
manufacturing sites that support industrial conversion.

Finally, with a major share in Europe’s 2050 electricity 
mix, solar energy will play a key role for the continent’s 
economies. In order to guarantee security of supply, the 
EU should also be able to access PV products along the 
value chain manufactured domestically, and not only 
rely on PV products developed and manufactured 
outside of Europe. 

 Now is the right time to support the growth of a robust 
solar industry in Europe and develop a business 
environment that can provide EU solar companies with 
the means to compete at a global level. In line with the 
approach developed by the Strategic Forum for 
Important Projects of Common European Interest 
(IPCEI), the new European Commission must establish 
the European solar industry as a strategic value chain 
for Europe. EU funding to support large-scale 
manufacturing, new financing tools, globally 
competitive electricity costs and tax exemptions, are 
needed fast, to ensure that EU companies will fully 
benefit from the European solar renaissance. 

Author: Aurélie Beauvais; SolarPower Europe.

CHALLENGES OPPORTUNITIES

• EU and its member states lack industrial strategy for 
solar: The European solar industry faces increasing global 
competition, while it misses a clear commitment from 
European policy makers. Solar has not been identified as 
a strategic value chain whereas it will play a critical role in 
powering European industries and businesses. 

• Single-sided focus on deploying renewables to 
achieve carbon neutrality at lowest possible costs by 
2050 without ensuring a robust European industrial 
base at the same time. 

• Keeping and further advancing solar technological 
and industrial know-how in Europe. 

• Insufficient European and national financial 
instruments to support investment in innovative 
technologies and industrial upscaling. 

• EU benefits from a unique R&D ecosystem, which has 
developed world leading solar technology innovations 
that could be industrialised in Europe. 

• Big market prospects for solar in Europe open a chance 
for existing and new European PV manufacturers to 
re-establish a complete solar value chain and scale-up 
their production and become globally competitive.  

• Opportunity to brand the European solar industry as a 
sustainability leader at the global level. 

 

 

SolarPower Europe / EU MARKET OUTLOOK / 23 



24 / SolarPower Europe / EU MARKET OUTLOOK

2 EU SOLAR TRENDS /  CONTINUED

3 Buildings with a high energy performance where all or most of the energy 
consumption is met by on-site or nearby renewables. 

4 European Commission, Joint Research Centre (JRC) (2019): A high-
resolution geospatial assessment of the rooftop solar photovoltaic 
potential in the European Union.

2. SOLAR BUILDINGS 

Harvesting EU’s built environment for climate and 
industrial leadership 

Buildings currently represent about 36% of the EU’s GHG 
emissions and almost half of its final energy 
consumption. As such, the decarbonation of the 
building sector will be a critical driver to achieve carbon 
neutrality in Europe by 2050.  

The Energy Performance of Buildings Directive (EPBD) 
adopted in 2018 sets ambitious requirements for all new 
buildings (and those undergoing major renovations) to 
be Nearly-Zero Energy Buildings3 (NZEBs) by 31 
December 2020. Notwithstanding, new buildings will only 
represent between 10% to 25% of the European building 
stock by 2050. However, it is not possible to tackle the 
climate emergency unless bold steps are taken to 
accelerate the decarbonation of the EU's existing building 
stock – and that’s where solar roofs step in. 

There is indeed a common denominator to almost all 
buildings in the EU: unused rooftop space. In the EU, 
only less than 10% of the available roof space is 
currently equipped with solar panels, reaching a total 
installed capacity of around 80 GW. However, the cost-
effective rooftop potential of solar PV of existing 
buildings in the EU is huge, estimated to be about  
680 TWh, or 25% of current electricity consumption, 
according to the European Commission.4 The available 
surface area that could be used productively is greater 
when considering Building Integrated Photovoltaic 
(BIPV) materials that can be applied beyond rooftops on 
building façades, and also be installed on buildings 
protected by cultural heritage rules. Installing solar on 
all new and renovated buildings in the EU can save up 
to 7 million tonnes of CO2 each year. 

On top of this, solar roofs are a great help to 
complement energy efficiency measures at building 
level. According to the recently adopted Energy 

© Otovo.Furumo, Norway.
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Efficiency directive (Article 7), up to 30% of annual final 
energy savings can be achieved with on-site generation. 

Solar-powered buildings could bring significant gains in 
energy efficiency as well as improving health and air 
quality in urban areas.  In particular, heat pumps 
combined with solar power will play a central role in 
driving solar-based electrification in residential buildings, 
whether directly installed in homes or used in district 
heating networks. On-site solar combined with storage, 
demand response, digitalisation and home automation 
appliances will guarantee a direct and stable renewable 
energy supply to Europe’s future building stock and will 
contribute to power system flexibility, providing valuable 
services to the electricity system. 

Finally, the increasing cost-competitiveness of solar 
roofs make it a true driver to fight against energy 
poverty. Today in Germany, a typical four-person family 
household with an average annual electricity 
consumption of 3,600 kWh could save more than  
EUR 500 each year if equipped with an average sized 
rooftop solar system.  

The benefits are clear – and several EU and worldwide 
cities are taking the lead to harvest this potential, by 
implementing mandatory solar rooftop programs. In 
2018, the German city of Tübingen introduced a 
requirement for solar PV to be installed on roofs of 
buildings wherever cost-effective, with municipally led 
leasing options for those unable to self-finance the 
systems. More recently, following the introduction of a 
solar obligation for new public buildings, the city of 
Vienna is currently revising its cadastre to address 
building integrated PV solutions and the combination of 
solar PV with green roofs, a combination that creates 
synergies between clean energy, energy efficiency and 
urban sustainability. In this new mandate, the European 
Union can take bold action to realize this potential by 
facilitating the access to finance for local authorities and 
EU citizens, boosting the renovation of existing buildings, 
and develop an ambitious strategy for the training and 
up-skilling of EU workers in the electrical, renewable, and 
building sector. Skills are a key missing block – altogether, 
more than 20 million jobs could be created by 2050, with 
an ambitious policy for sustainable buildings. 

Author: Miguel Herrero Cangas; SolarPower Europe 

CHALLENGES OPPORTUNITIES

• The transposition by member states of the Energy 
Performance of Buildings Directive, which requires all 
new buildings to be NZEBs by January 2021, is not yet 
complete. Definitions of NZEBs vary widely among 
member states, making direct comparisons problematic. 
Further, not all member states include direct renewable 
energy requirements in domestic legislation. 

• Addressing the energy performance of existing 
buildings: EU legislation on energy performance of 
buildings only covers new buildings, which will account 
for 25% of Europe's building stock in 2050. As a result, 
energy renovation rates of existing buildings need to at 
least triple to meet energy and climate objectives. 

• Slow uptake of solar rooftop installations despite its 
huge potential in Europe due to lacking access to 
finance, need to address re-skilling and upskilling of 
existing construction and electrical workers, and need 
to raise awareness among EU citizens. 

• The potential for solar rooftops in Europe is gigantic: 
At least 600 GW of rooftop capacity remains untapped 
across the EU. 

• Stepping up energy renovations can play a crucial role 
to deliver a just and fair transition by securing more 
than 20 million jobs across the construction sector and 
unlocking new opportunities local and qualified jobs. 

• Security of supply: Deployment of on-site solar as part 
of energy renovations can support security of supply of 
EU regions, cities and citizens, guaranteeing direct 
renewable energy supply for electric vehicles.  

• The renewable-based electrification of EU buildings 
boosted with on-site solar installations can provide  
valuable services to the electricity system.  

• An ambitious strategy to renovate the EU’s building 
stock would contribute to EU global leadership in 
clean building technologies such as in building energy 
performance technology, complex on-site PV solutions 
and high-tech BIPV products. It would also strengthen 
Europe’s BIPV manufacturers. 



26 / SolarPower Europe / EU MARKET OUTLOOK

2 EU SOLAR TRENDS /  CONTINUED

3. DIGITAL SOLAR 

Unlocking the benefits of digital solar to accelerate 
the energy transition 

Since a successful energy transition must be 
renewable, efficient and smart, the digital transition 
and the energy transition should go hand-in-hand. 
Solar is the most distributed of all energy resources 
and thus solar solutions are a perfect match for 
digitalisation and the application of distributed ledger 
technologies such as blockchain. 

This is good news for Europe’s energy transition. 
Digitalisation and increasing electrification of the energy 
system enables to break the boundaries between key 
sectors such as industry, transport and buildings. This 
sectoral integration unlocks new sources of clean 
flexibility, and supports the increasing penetration of 
solar and renewables into the system. Smart meters, 

automation controls, smart appliances and digital 
system monitoring are very helpful to adapt energy 
consumption patterns to the generation profiles of 
renewables, thereby maximizing the consumption of 
clean electricity across all sectors, reducing curtailment 
and supporting a more reliable electricity grid. Digital 
solutions also enhance consumer engagement in 
Europe’s energy transition with more personalised and 
user-centred energy services. Ultimately, digital 
solutions help bring solar to the people. 

On top of this, the digitalisation of the energy sector is 
also an industrial opportunity. In 2018, SolarPower 
Europe published a report5 highlighting the most 
promising business models in the digital-solar 
ecosystem such as peer-to-peer energy trading that 
leverages blockchain and artificial intelligence to create 
digital energy communities, generate new revenues for 
consumers and business opportunities for European 
digital and energy companies.  

 

© Above.

5 SolarPower Europe (2018): When solar policy went digital.

https://www.solarpowereurope.org/digitalisation-and-solar-report-2/
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A better EU framework for digital solar solutions 

The Clean Energy Package adopted in 2019 sets a strong 
legal basis for the digital transformation of the energy 
sector. The Electricity Market Design regulation 
introduces new provisions to promote demand 
response, dynamic prices, flexibility procurement, and 
address the increasing complexity of data access, 
interoperability and data management. Additionally, 
the Energy Performance of Buildings Directive calls for 
more digitalisation solutions in buildings, while the 
Energy Efficiency Directive requires the deployment of 
remote readable metering devices in district heat and 

cooling networks and in sub-metering systems within 
multi-apartment and multi-purpose buildings.  

Nevertheless, more is needed to harvest the full 
potential of digital solar. Particularly, the European 
Union should develop an ambitious strategy to 
accelerate the deployment of smart grids, reform 
incentives for network operators and reward flexibility 
services provided by solar installations and prosumers. 
Doing this will maximise the opportunities stemming 
from digitalisation and will increase the deployment of 
solar installations in Europe. 

Author: Merce Labordena; SolarPower Europe

CHALLENGES OPPORTUNITIES

• Lacking necessary roll-out of digital infrastructures 
(smart meters, smart appliances, power electronics) 
which will contribute to a more flexible and reliable 
energy system in Europe. 

• Current incentives for network operators based on 
CAPEX investments (grids) do not incentivise the use 
of flexibility solutions to enhance network 
management and reward the speed and accuracy  
of digital & solar services. 

• Data access, management, and interoperability 
standards remain to be defined in Europe. 

• Consumer expectations evolve as they demand  
more intuitive, personalised, ethical and engaging 
energy services. 

• Digital knowledge: Policymakers need to keep up with 
advances on digitalisation, innovation and changes in 
consumer preferences. 

• Digitalisation extends solar’s capabilities: With the 
support of advanced digital solutions and power 
electronics, solar installations become more flexible 
and provide high quality ancillary services to network 
operators on demand, with more accuracy than 
conventional generators. 

• Digitalisation enhances consumer participation in the 
energy market, empowering EU citizens over their 
electricity consumption to save energy, and even 
generate new income by providing flexibility services.  

• Digital solutions unlock new flexibility sources by 
fostering the sectoral integration of key sectors such as 
transport, buildings, and industry. 

• Clean energy offers huge opportunity to foster Europe’s 
industrial digital leadership in that segment as 
European companies are already global leaders in 
digital energy solutions.  
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6 SolarPower Europe (2019): Grid Intelligent Solar: Unleashing the full 
potential of utility-scale solar generation.

4. SOLAR GRID INTEGRATION 

Intelligent grid integration is the next frontier for solar 
deployment, and smarter regulation holds the key to 
supporting such a modern electricity network 

The European Commission’s long-term decarbonisation 
strategy, “A Clean Planet for All”, highlights that as a pre-
condition to meeting the climate-neutrality target by 
2050, renewable-based electrification must grow at a 
faster pace. Direct and indirect electrification and 
sectoral integration will therefore be crucial to 
decarbonise sectors that are lagging behind in their 
climate goals, such as transport and heating. To enable 
this system-wide transition, electricity grids both at 
distribution and transmission level will need to be 
modernised and digitalised, to contribute to a more 
electrified and flexible energy system.  

Over the last century, the European electricity grid has 
been built to fulfil the needs of a centralised energy 
generation system, characterised by a fixed and largely 
inflexible production of electricity through bulky 
conventional power sources. Today, however, the power 

grid is at crossroads – it needs to undergo a deep 
restructuring process in order to keep pace with the 
penetration of an increasing share of variable renewable 
energy sources (VRES) into the electricity mix. A large 
portion of VRES will consist of small, decentralised 
systems such as rooftop solar PV installations, connected 
to the distribution system. This shift towards a more 
decentralised grid infrastructure and system 
management creates new opportunities for an increased 
efficiency of the grid, because it brings distributed power 
generation closer to the consumption points without 
requiring transmission over large distances.  

While grid infrastructure remains the backbone of a 
stable electricity system, new flexibility resources will be 
needed. Solar can be a useful and valuable support in 
this regard. For large scale plants, grid intelligent solar 
installations can provide cost-effective and 
dispatchable flexible capacity, contributing to the 
balancing of the grid using their intelligent plant 
controls.6 In several regions of the world (e.g. Florida, 
California, Australia), network operators are already 
incorporating the contribution of flexible large-scale 

© Shutterstock.

https://www.solarpowereurope.org/grid-intelligent-solar-report/
https://www.solarpowereurope.org/grid-intelligent-solar-report/
https://www.solarpowereurope.org/grid-intelligent-solar-report/
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solar plants to optimise their system management. At 
the distributed level, self-consumption of electricity can 
reduce the stress and local congestions on the grid, thus 
avoiding costly network investments. Moreover, when 
equipped with storage and smart controls, distributed 
systems can provide important system reliability 
services. Storage also plays an instrumental role in 
increasing self-consumption rates and ensuring that 
solar energy can be effectively dispatched. 

 
What’s key for a modern electricity grid 

Against this background, smarter grid regulation holds 
the key to supporting a modern, and future-proof power 
grid. First, it needs to develop new flexibility markets in 

which the role of solar and storage as a cost-effective 
flexible resource is recognised. Second, DSOs have to 
play a more active role in enabling the decentralisation 
trend. Under this perspective, it is vital that 
remuneration mechanisms of system operators be 
reformed to incentivise investment into flexibility 
resources against network cables when it is more 
efficient. An overall restructuring of grid tariffs is needed 
to support self-consumption and to avoid that the 
erosion of system operator revenues leads to higher 
charges for final consumers. Lastly, acknowledging large 
and distributed solar plants as a dispatchable and 
flexible resource in grid planning processes and tenders 
is essential for a cost-effective modernisation of the grid. 

Authors: Naomi Chevillard, Raffaele Rossi;  
SolarPower Europe

CHALLENGES OPPORTUNITIES

• Absence of incentives to deploy smart grids or smart 
planning for grid operators.  

• Lack of incentives to develop smart and flexible solar 
installations in public tenders. 

• Missing price signals in grid tariffs to incentivise 
flexibility and load shifting.  

• Inadequacy of current grid tariff structures for self-
consumption (e.g. increasing capacity-based elements, 
lack of grid tariff for collective self-consumption). 

 

• More cost-efficient and reliable electricity grid through 
better integration of renewable flexibility sources into 
the energy system. 

• Enabling the electricity grid to integrate higher shares 
of renewables helps achieve a carbon neutral Europe 
by 2050. 

• Reducing network investment costs provide a benefit 
to European consumers.  

• Higher public acceptance for the European energy 
transition via the deployment of decentralised solar 
solutions which support local optimisation and reduce 
needs for transmission grid expansion.
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5. SUSTAINABLE SOLAR 

A focus on sustainability in the Europe Union offers 
local companies plenty business opportunities 

Sustainability should become one of the key pillars of 
the new European Commission’s strategy, with strong 
action taken across all sectors to ensure a smooth 
transition to a decarbonised economy by 2050. A 
stronger focus on sustainability could have a big impact 
on Europe’s energy transition: increasing the level of 
ambition for further renewable deployment in Europe 
but also – and maybe, most importantly – providing an 
opportunity to further improve the environmental 
performance of clean energy solutions. 

Amongst various options being examined at EU level, 
the most relevant for the local solar industry is related 
to the introduction of sustainability product policy tools 
such as Ecodesign, Energy Label, Ecolabel and Green 

Public Procurement for PV modules, inverters and solar 
systems. These policy instruments have been under the 
scope of a preparatory study from the European 
Commission’s Joint Research Centre. In addition, a 
parallel Ecodesign study is targeting batteries for both 
automotive use and stationary applications.  

This set of different measures, which could be 
implemented within a couple of years, represents a 
valuable opportunity for the European solar sector. 
Measures such as Ecolabel can provide best performing 
solar products with privileged access to EU energy 
tenders or consumers purchases. It gives the solar 
industry the potential to position itself as the most 
sustainable energy solution available and represents a 
new opportunity to boost European industrial 
leadership in sustainable solar solutions. Moreover, 
recent debates over EIB lending policies and EU 
financing taxonomy announce large funding 
opportunities for top performing clean energy 

OVERLAY OF EU PRODUCT POLICY INSTRUMENTS

Source: JRC (2018).
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technologies in Europe. As a leading sustainable 
solution to some of the world’s most pressing 
challenges – climate change, water consumption, 
natural resource use, health impacts from air pollution 
– solar has the capacity to attract plenty of these green 
investment streams. 

A key feature of these policy measures is the push 
towards closing the production loop in a “cradle-to-
cradle approach”, supporting the European Circular 
Economy Action Plan currently under implementation. 
While the solar industry keeps raising the bar when it 

comes to material and manufacturing efficiency, closing 
material loops, especially for rare and precious 
minerals, will also play an important role to lower EU 
dependency from imports and strengthen the local 
manufacturing industry.  

The European solar industry is looking forward to the 
implementation of effective sustainability measures 
that will help the sector thrive. Crucially, these measures 
need to be carefully assessed and well designed for the 
EU to fully unleash its solar potential and keep up to the 
climate challenge. 

Author: Raffaele Rossi; SolarPower Europe 

CHALLENGES OPPORTUNITIES

• Methodological challenge to put requirements and 
thresholds to a fast-evolving industry, and ensure the 
consistency of potential new standards with already 
existing legislation (WEEE, REACH, etc.) 

• Difficulty to legislate over a constellation of PV 
products that make use of different technologies, 
materials and processes. 

• Limited effectiveness of EU policy instruments to 
regulate on CO2 footprint in a globalised market. 

• Stricter REACH classification of chemicals present in 
PV products could constitute a barrier for PV recycling 
and add significant administrative burdens. 

 

 

• Stronger sustainability policies will allow solar to 
position itself as a truly sustainable energy solution. 

• Wide funding opportunities connected to strong 
sustainability performance (IPCEIs and other state aid, 
green financing).  

• Brand the European solar industry as sustainability 
leader at the global level. 

• Establishing a European PV recycling industry would:  

• provide access to strategically important raw 
materials and precious metals; 

• allow for job creation; 

• open new business models around PV end-of-life 
management.  

• Revision of the WEEE Directive in the current legislative 
session can improve the landscape around PV end-of-
life management. 
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6. SOLAR MOBILITY 

Putting solar in the driver’s seat as solar mobility 
business models have sparked increasing interest 
from transport and energy companies 

Electrification is increasingly being recognised as the 
fastest and most efficient technological solution to 
decarbonise most segments of transport, starting with 
road transport, while the sector is still responsible for a 
quarter of EU CO2 emissions worldwide.7 In this context, 
the sustainability of electricity supplies to future vehicles 
is becoming a growing concern for private drivers, but 
also for cities and local authorities tasked with the 
deployment of electric mobility infrastructure.  

Solar energy is a perfect match to fuel green, electric 
mobility. As an illustration, in light road transport only, 
a typical rooftop, 5 kW solar panel can easily produce 
the daily amount of electricity needed for the average 
commute of an electric vehicle, even though the 
adequacy of the PV system will depend on its 
geographical location and on time variations, including 
seasonal. Solar has also a predictable generation curve 

and produces electricity during the day which makes it 
perfectly complementary to electric mobility, 
particularly in certain use cases like day charging at 
work places or public parking, or combined with battery 
capacity at home – a match that can be further 
optimised with smart charging devices. 

For all these reasons, solar mobility business models 
have sparked increasing interest from transport and 
energy companies, appearing as a promising solution 
to power tomorrow’s mobility.  

The energy and automotive industry have developed 
innovative models enabling clean vehicles to drive on 
renewable electricity. Among the most dynamic models, 
“on-site solar supply models” (self-consumption) raise 
particular interest for residential consumers and 
workplaces, as a flexible electric vehicle optimises the 
self-consumption ratio and lowers the energy bill of the 
consumer. Off-site solar sourcing solutions are also 
gaining traction, related notably to the increased use of 
renewable energy sourcing criteria for urban charging 
infrastructures. In addition, the recent announcement 
of large Solar Corporate Power Purchase Agreements 

© Innogy.

7 European Commission (2018): In-depth analysis accompanying the 
Communication COM(2018) 773: A Clean Planet for all. A European long-
term strategic vision for a prosperous, modern, competitive and climate 
neutral economy.

https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf
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(CPPAs) by SNCF and Deutsche Bahn, demonstrate the 
competitiveness and stability of solar electricity prices, 
increasingly appealing to mobility players. The vehicle-
integrated PV segment, where solar cells are integrated 
in the vehicle, is proving to be significantly dynamic, 
with solar cars and trucks models on the markets. These 
models have been mapped and analysed by 
SolarPower Europe in its report “Putting Solar in the 
Driver’s Seat: Solar Mobility report”.8 The report reveals 
a large variety of models across all transport segments 
– from private cars to workplace fleets, through trains 
and public transport – and builds upon the lessons 
learnt of existing projects to give a comprehensive and 
critical understanding of the models. 

But there is more to explore in solar mobility: according 
to IRENA, electric vehicles will represent a large storage 
capacity thus a large and valuable flexibility source for the 
further integration of renewables in Europe (14 TWh of EV 
batteries available globally for flexibility services in 2050, 
compared to a 9 TWh capacity of stationary storage). 
Smart charging, both unidirectional and bidirectional, 
could therefore facilitate significantly the penetration of 
decentralised solar and electric vehicles.  

Smart policies can support these models and explore 
their mutually reinforcing characteristics. It is therefore 
key that transport policies facilitate the electrification of 
transport – by ensuring a fair access to electric mobility 
and deploying sufficient charging infrastructure – while 
fostering the synergies with the increasing penetration 
of renewable energies and solar in particular. 

Author: Naomi Chevillard; SolarPower Europe 

8 SolarPower Europe (2019): Putting Solar in the Driver’s Seat: Solar Mobility .

CHALLENGES OPPORTUNITIES

• Absence of proper valuation for renewable electricity 
sourcing in transport and difficulty to evaluate the 
additionality of renewables in transport. 

• Lack of development of solar self-consumption 
schemes in Europe, including collective self-
consumption. 

• Insufficient development of corporate PPA 
frameworks. 

• Unrealised framework for smart charging models: lack 
of openness of electricity markets to aggregators, 
absence of standard framework for accessing vehicle 
data, uncertain consumer engagement. 

• Better public acceptance of the transport and energy 
transition. 

• Increased competitiveness of electric mobility thanks 
to a cost-competitive solar fuel (in solar self-
consumption models and in solar PPA models). 

• Optimised grid integration of decentralised solar and 
electric vehicles due to smart charging and integrated 
energy and e-mobility planning. 

• Support to solar deployment with private finance.  

https://www.solarpowereurope.org/solar-in-the-driving-seat-solar-mobility-report/


to finance  EUR 1 trillion of investments in clean energy 
innovation, energy efficiency and renewable energy. It 
also made a historic commitment on 14 November 2019, 
not to finance new fossil fuel projects and infrastructures 
as of 2021. Despite of these promising developments, the 
European Union will not be able to become the first 
carbon neutral continent without the contribution of 
private finance. However, the private sector finds it 
challenging to find viable solar projects with the desired 
risk and return profile. Particularly, in some EU countries, 
the financing costs (WACC or cost of capital) for solar 
projects can be very high, which pose a barrier to the 
cost-efficient development of new solar projects.  

The European Commission is taking important steps to 
unlock sustainable finance, as seen in the Action Plan 
on Sustainable Finance adopted in March 2018 that aims 
to connect finance and capital markets with 
sustainability. The Plan:
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7. RENEWABLE FINANCING 

Achieving a prosperous green EU economy based on 
solar and other renewables requires unlocking public 
and private capital  

The European Union has the ambition to become the 
world’s first carbon neutral continent. To do this, the 
mobilisation of substantial public and private 
investment will be paramount. An ambitious green 
financing strategy is needed to leverage these funds and 
ensure that future investments are directed to the 
technologies and assets that will support Europe’s 
carbon neutrality and industrial leadership in clean 
energy technologies. 

The challenge is significant – only to achieve the EU’s 
2030 energy and climate objectives, the financing gap is 
estimated at EUR 180 billion per year. During the next 
decade, the European Investment Bank has committed 

Source: European Commission (2018).



SolarPower Europe / EU MARKET OUTLOOK / 35 

To further increase the financial flows from the private 
sector even beyond EU borders, the EU together with 
countries such as Argentina, Canada, Chile, China, India, 
Kenya and Morocco, launched the International 
Platform on Sustainable Finance (IPSF) in October 2019. 
The IPSF aims to strengthen international cooperation 
and coordination on approaches and initiatives for the 
capital markets (such as taxonomies, labels, disclosures, 
and standards as mentioned above), which are crucial 
for private investors to identify and seize opportunities 
to invest in environmentally sustainable products.  

Both the Action Plan on Sustainable Finance and the 
IPSF should be a vehicle for a green economy. The main 
obstacle for finance today remains the lack of regulatory 
certainty in several EU countries, increasing the cost of 
capital and harming the profitability of solar 
investments. Therefore, policy makers should strive to 
reduce market and regulatory risks faced by the sector 
and, in doing so, they will incentivise private investment.  

Author: Merce Labordena; SolarPower Europe

• establishes a detailed EU classification system for 
sustainable activities – aka the EU taxonomy, which 
is a first and essential step to channel investments 
into sustainable activities;  

• establishes EU labels for green financial products to 
help investors to identify products that comply with 
green or low-carbon criteria; 

• strengthens financial stability and asset pricing by 
clarifying that institutional investors and investment 
managers have a duty to consider sustainability in 
their decisions; 

• introduces disclosure obligations for corporates on 
their environmental, social and governance (ESG) 
policies, and for institutional investors and asset 
managers to integrate ESG factors into their risk 
management processes; 

• incorporates climate risks into banks’ risks 
management policies and supports financial 
institutions that contribute to fund sustainable projects. 

CHALLENGES OPPORTUNITIES

• Missing sustainability criteria: The EU financial policy 
framework urgently needs integration of sustainability 
considerations to mobilise finance for sustainable growth. 

• The financing cost of renewable energy projects 
remains too high in some Member States to unlock 
private investments and deliver ambitious CO2 emission 
reductions. 

• Insufficient dialog between renewable energy project 
developers and financial investors from the private and 
public sector. 

• There is limited awareness among private investors 
and renewable project developers on best-practices for 
risk-mitigation.  

• Sustainable finance provides a EUR 180 billion 
investment opportunity each year. These investments 
can help: 

• Secure adequate financing to accelerate the energy 
transition and achieve carbon neutrality. 

• Boost EU innovation and support EU industrial 
leadership in clean energy technologies. 

• Increase investments in circular projects, thus 
shaping an EC economic system aimed at eliminating 
waste and the continual use of resources. 

• Shaping adequate financing programs for smaller 
projects can help to create local jobs. For the solar 
sector only, 1.7 million jobs could be created in 
Europe by 2050. 

• Way to meet SDGs: Sustainable finance is essential to 
implement the European Commission’s strategy 
towards achieving the United Nations Sustainable 
Development Goals (UN SDGs).
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8. SOLAR POWERED BUSINESSES 

Corporate sourcing of solar, powering sustainable and 
competitive EU businesses 

Driven by sustainability concerns, social responsibility, 
and financial constraints, EU companies are increasingly 
seeking to reduce their carbon emissions and the cost 
of their electricity consumption. Renewable electricity 
procurement provides organisations with a means to do 
exactly that: power their operations with fully 
sustainable and cost-competitive electricity over a long 
period of time. 

Since 2014, corporate sourcing of renewable electricity in 
Europe is steadily increasing. The market for corporate 
renewable Power Purchase Agreements (PPAs) in Europe, 
mostly driven by heavy industry and Information and 
Communications Technology (ICT) sectors has grown to 
a cumulative capacity of more than 7 GW in 2019, 
distributed across 12 EU countries. Last year alone, 
commercial and industrial facilities installed a total of  
1.3 GW and 2.1 GW of renewable energy capacity, 
respectively, on-site or close to where the electricity is 

consumed. Anticipated growth prospects in Europe are 
impressive. According to the latest estimate from the 
International Renewable Energy Agency (IRENA), to 
achieve the climate objectives based on their REmap 
scenario, the overall renewable electricity share in the  
EU-28 would need to reach 55% in 2030. To achieve this, 
the commercial and industry (C&I) sector – both public 
and private – would need to consume up to 600 TWh of 
additional renewable electricity. 

While most of the corporate renewable PPAs signed in 
Europe have been for wind power – about 85% –, 
corporate PPAs for solar power are increasing fast, 
driven by impressive technology cost reductions and a 
wider acceptance of on-site renewable energy 
installations. In the last five years, the annual rate of 
installing commercial and industrial on-site solar has 
reached 2-3 GW/year, resulting in a cumulative on-site 
solar installed capacity in the C&I sector of 55 GW in 
2018. The future is even brighter since forecasts show 
that on-site solar installations in the C&I sector alone 
will increase dramatically, reaching a cumulative 
installed capacity of over 190 GW in 2030.

© IKEA.
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The way forward: removing regulatory barriers to 
corporate renewable sourcing 

Corporate sourcing of renewable energy is becoming a 
critical driver in the business strategy of European 
companies. Unfortunately, corporate PPAs in Europe 
today are victims of their own success – the demand for 
renewable electricity is higher than the availability of 
appropriate renewable energy projects. According to 
Bloomberg NEF, all RE100 companies – a group of 
global corporates that have committed to go 100% 
renewable – will require an additional 190 TWh of 
renewable energy by 2030. Despite the large market 
potential, barriers such as regulatory constraints and 
legal restrictions differing from country to country still 
hinder the market expansion of corporate renewable 
PPAs and on-site generation. 

To unlock this potential, and in line with the recently 
adopted Clean Energy Package, all EU Member States 
should remove existing regulatory and administrative 
barriers to corporate renewable sourcing and develop 

robust enabling frameworks for corporate PPAs in their 
National Energy and Climate Plans.  

Guarantees of Origin for renewable energy play an 
important role to stimulate the final customer’s demand 
for renewable energy. Therefore, Guarantees of Origin 
will contribute significantly to supporting the financing 
of renewable energy projects with limited or no public 
support, while assuring an affordable and secure 
renewable electricity supply for commercial and 
industrial end-users. In order to preserve this value, 
Guarantees of Origin for renewable energy (electricity 
and hydrogen) must be issued for all renewable energy 
sources, as well as clearly accessible and identifiable for 
European consumers. 

The RE-Source Platform has published a toolkit in 
October 2019 that has been developed to provide 
information, raise awareness and ultimately help 
companies to enter the market for corporate sourcing 
of renewable electricity.9  

Author: Merce Labordena; SolarPower Europe 

 

CHALLENGES OPPORTUNITIES

• Regulatory uncertainties for self-generation of 
renewable electricity differing from country to country: 
These are related to the interpretation of complex legal 
provisions, changes in support schemes, and changes 
in energy taxation and network costs. 

• Limited awareness of the different business models - 
particularly among Small and Medium Enterprises: This 
represents an obstacle to investments in self-generation 
and to the use of on-site renewables via third-party 
financing, which limits the uptake of solar projects. 

• Restrictions to signing contracts with more than one 
generator/supplier, which affects most of the member 
states. 

• Cross-border PPA constraints: Although legally 
possible, there are still barriers related to the limited 
cross-border interconnection capacity, lack of 
transparent long-term auctions for transmission 
capacity, and inadequate market coupling. 

• Missing compatibility of EU State aid guidelines with 
corporate renewable energy PPAs.

• European businesses can boost their competitiveness 
and sustainability by securing low-cost renewable 
electricity consumption over a long period of time. 

• No or limited impact on the electricity grid through 
on-site commercial and industrial solar installations.  

• Corporate sourcing of renewables generates 
competitive branding advantage. 

• Increased value for shareholders as investors are more 
and more concerned about environmental 
sustainability. 

• Corporate sourcing opens up new opportunities for 
solar growth in Europe: Projected on-site solar 
cumulative installed capacity for the commercial and 
industrial sectors is over 190 GW by 2030. 

• Develop a transparent system for the exchange of 
renewable based GOs.

9 RE-Source Platform (2019): Renewable Energy Buyers Toolkit.

https://www.solarpowereurope.org/priorities/corporate-sourcing-2/
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9. EMERGING SOLAR MARKETS 

Huge investment opportunities for quickly emerging 
solar markets in many regions around the world 

The new European Commission’s Green Deal ambitions 
to establish the European Union as the first carbon 
neutral region by 2050. In this context, the European 
Commissioner for International Partnerships Jutta 
Urpilainen has confirmed that she will support the 
development of an external dimension of the European 
Green Deal with tailor-made geographic approaches to 
support partner countries developing further renewable 
energies and accelerating their energy transition. Africa 
will be at the heart of this strategy, with a focus on 
private sector involvement, enhancing investment 
climate and boosting intra- and inter-African trade as 
well as job creation.  

A Green deal for Europe must indeed factor-in the role of 
emerging economies and international trade policies to 
support the European renewable industry. According to 
SolarPower Europe’s high scenario in its Global Market 
Outlook, emerging markets (excluding large gigawatt-
scale markets such as China or India) could add up to 
100 GW of solar by 2023. Compared to the low scenario 
of 38 GW, this is a massive opportunity that European 
policy makers and companies can help to achieve. 

The EU has been a champion in promoting the energy 
transition and the achievement of Sustainable 
Development Goal (SDG) 7 for access to affordable, 
reliable, sustainable and modern energy around the 
world. The main instruments mobilized in this regard 
are the EU Climate and Energy Diplomacy and a number 
of bilateral Energy Partnerships with key partner 
countries and regions such as India, Russia, Turkey and 
Africa. The EU also provides significant financial support 
to the energy transition and access to clean energy in 
developing countries through more than a hundred 
financial instruments such as the EU External 
Investment Plan (EIP) and technical assistance facilities 
and de-risking mechanisms such as GET.invest.  

The latest European policy developments in this 
domain include the Commission’s 2018 proposal for a 
so-called “Neighbourhood, Development and 
International Cooperation Instrument” (NDICI) with a 
proposed budget of nearly  EUR 90 billion over the 
period 2021-2027. The NDICI is intended as a 
fundamental reform of the way in which development 
cooperation of the European Union is financed. It is 
meant to streamline existing financing instruments by 
merging a dozen regulations and may even involve 
setting climate targets in every development 
cooperation action (“climate mainstreaming”). The size 

© ABB.Robben Island, South Africa, 667 kW.
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of the European budget reserved for renewable energy 
support is unclear as of today, however as climate 
change is a major global challenge it might be sizeable.  

In order to provide better understanding of new 
emerging solar markets and show investment 

opportunities, SolarPower Europe with the help of its 
members has published several reports in 2019 on Ivory 
Coast, Kazakhstan, Mozambique, Myanmar and 
Senegal, which are for download on our website.10 

Author: Máté Heisz; SolarPower Europe 

10 SolarPower Europe’s Emerging Markets Task Force (2019): Solar 
Investment Opportunities Reports on Ivory Coast, Kazakhstan, 
Mozambique, Myanmar and Senegal

CHALLENGES OPPORTUNITIES

• Market entry barriers such as limited political will and 
institutional capacity, political and economic instability. 

• No uniform funding rules: Lack of coordination and 
transparency of existing European support instruments. 

• No existing framework for the trade of green goods. 

• Significant contribution potential to SDG7 as 
European companies are global industry leaders in 
both on- and off-grid technologies and services. 

• Huge market potential: SolarPower Europe estimates 
that emerging markets could add 100 GW of solar until 
2023, if conditions are right. 

• Power to all people: Solar, as an agile, smart and easy-
to-deploy technology can help to achieve universal 
access to affordable, reliable, sustainable and modern 
energy around the world. 

• Navigation through support instruments: The NDICI 
has potential to help overcoming challenge of 
insufficient coordination of European support 
instruments. 

https://www.solarpowereurope.org/priorities/emerging-markets/
https://www.solarpowereurope.org/priorities/emerging-markets/
https://www.solarpowereurope.org/priorities/emerging-markets/
https://www.solarpowereurope.org/priorities/emerging-markets/
https://www.solarpowereurope.org/priorities/emerging-markets/
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10. SOLAR TO HYDROGEN 

Bridging the gap for a Paris-compatible European 
sector-coupling strategy using renewable hydrogen 

Reaching a global, carbon-neutral economy will require 
a significant level of renewable penetration – up to 85% 
in the world’s future electricity mix. Most political and 
scientific scenarios acknowledge that renewable 
electricity will have to be complemented by power-to 
gas (PTG) technologies to provide fully sustainable 
seasonal storage to the energy system and achieve 
complete decarbonisation of global economies with a 
focus on electro-intensive sectors, transport and 
industry. Recently, PTG has entered the portfolio of 
clean technologies needed for a carbon neutral 
economy to keep the world below the 1.5°C global 
warming milestone 

This has not gone unnoticed by energy companies. In 
February 2019, the first large-scale solar-to-hydrogen 
facility was inaugurated by Siemens and Dubai Electricity 
and Water Authority (DEWA) at the outdoor testing 
facilities of the R&D Centre of Mohammed bin Rashid Al 
Maktoum Solar Park in Dubai, which – once its 5 GW 
capacity is completed by 2030 – will be the largest solar 

plant in the world. The solar to hydrogen revolution is 
also coming fast to Europe. In November 2019, French 
energy company ENGIE signed a deal with the Durance, 
Luberon, Verdon urban area (DLVA) and Air Liquide to 
develop the HyGreen Provence project. The project 
strives to combine the production of 1,300 GWh from 900 
MW of solar capacity in the south of France, together with 
the production of renewable hydrogen on an industrial 
scale through water electrolysis. While the first 120 MW 
phase is expected to be finished by end of 2021, the full 
project is planned to be up and running by end of 2027.  

Delivering the renewable hydrogen economy 

Despite these positive signals, the rising debate about a 
“hydrogen economy”, needs to be addressed with infinite 
precaution. Not all “hydrogen” varieties are in line with 
the Paris Agreement: today less than 5% of global 
hydrogen production is based on electricity. An even 
lower share is based on renewable electricity. Delivering 
a renewable hydrogen economy will require a significant 
increase in renewable based hydrogen production. 
Moreover, synthetic gases produced from conventional 
oil and gas technologies are still a significant factor of 
CO2 emissions; its potential ‘green’ colour will rely heavily 
on the maturity of carbon capture and storage (CCS) 
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which has not yet reached market parity and still has to 
prove its competitiveness, unlike renewable energy 
solutions. However, even if the world’s future energy mix 
snapshot won’t be 100% electric, it can be 100% 
renewable – with solar energy being the key to any 
contributing technology, and this includes hydrogen. 

The cost-efficient production of renewable-based 
hydrogen will require significant volumes of cheap 
electricity – which is a win-win combination for 
economies with high penetration of solar energy. With 
solar energy quickly becoming the cheapest source of 
power generation and with huge, untapped potential, 
its share will grow very quickly from nearly 5% in 2019 – 
and could cover up to 62% of Europe’s electricity 
generation by 2050 in a 100% renewable-based energy 
system, according to the Finnish Lappeenranta-Lahti 
University of Technology (LUT). 

The load curve of solar generation can also be a “perfect 
match” for efficient renewable hydrogen generation. 
Significant volumes of battery storage will be plugged 
into the energy system in the next decades, driven by a 
massive increase in electrical vehicles and stationary 
home storage products. Battery storage will be key to 
providing flexibility to the future energy system; 
charging taking place during the day, with the solar 
surplus balancing the energy system in morning and 
evening periods. Despite this intraday optimisation, 

most future energy mix scenarios anticipate the 
availability of so much solar power that high volumes 
will need to be curtailed during midday hours. This 
surplus of solar electricity is a unique opportunity to 
produce cheap and yet 100% renewable hydrogen in 
Europe, while contributing to the stabilisation of the 
energy system and avoiding costly balancing 
adjustments by electricity network operators. 

With extremely competitive costs and a high scalability 
potential, solar electricity is the ideal solution for 
converting electrons in molecules. Boosting the 
generation of solar-based hydrogen will help accelerate 
the decarbonisation of energy-intensive sectors across 
the world, such as mobility, heavy industry and heating, 
that are all more complex to fully decarbonise through 
direct electrification. In markets with high shares of solar 
penetration, solar-based hydrogen could be the 
culminating point of an “Industrial Green New Deal”, 
merging growth and industrialisation with sustainability. 

The price of solar panels has dropped by more than 96% 
since 2000, making it attractive for a broad range of 
customers. Renewable hydrogen can follow this path, 
but it will require a clear political signal and regulatory 
framework to end new investments in conventional 
generation and infrastructure – and redirect available 
finance to the clean technologies of the future. 

Author: Aurélie Beauvais; SolarPower Europe 

CHALLENGES OPPORTUNITIES

• Availability of renewable gas: To achieve carbon 
neutrality by 2050 and ensure a secure energy supply, 
renewable electricity will have to be complemented by 
renewable power-to gas technologies. 

• Most green gasses are not renewable today: 95% of 
so-called “green-gas” technologies are based on fossil 
fuel generation.  

• Missing cost competitiveness: Even though technically 
achievable, the production of hydrogen and other gases 
with renewable energy is not cost competitive 
compared to fossil-based technologies. 

• Unfair support for fossil fuels: Existing subsidies to 
conventional generation technologies delay much 
needed investments to bring forward the 
competitiveness of renewable electricity-based gases.

• More renewable power for more renewable gas: In 
Europe, the huge untapped potential for renewable 
electricity can provide a fully sustainable supply to 
produce renewable gases. 

• Industrial leadership for renewable hydrogen: The EU 
could become the first global exporter of renewable-
based electrolysis technologies which will be needed at 
global level to meet Paris targets. 

• The synergies between renewable electricity supply and 
the production of renewable gases can strengthen 
security of supply by providing fully sustainable 
seasonal storage. 

• More cost-efficient energy transition: Producing 
renewable hydrogen with excess renewable electricity 
in Europe would avoid costly curtailment and reduce 
electricity losses.
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In 2019, four EU solar markets 
installed more than 1 GW of solar 
– Spain, Germany, Netherlands, 
and probably France, according to 
our preliminary estimates based 
on Q1-Q3/2019 data. That would 
be twice as much as in 2018, when 
Germany and the Netherlands 
reached that level, and four times 
more than in 2017, when only 
Germany was in that range. For 
2020, we expect at least one other 
market to expand that group – 
and that is Poland, which was the 
fifth largest solar market in the 
European Union in 2019.

For this chapter, we have invited national solar/renewables associations from 
our members representing last year’s Top 5 EU solar markets to provide their 
local expert views on their home countries (which, however, sometimes differ 
from our estimates that are based on several sources). For those countries 
for which we did not receive contributions from national solar associations, 
we have written the overviews based on our SolarPower Europe research. 

1 SPAIN Unión Española Fotovoltaica (UNEF) 

 
2 GERMANY SolarPower Europe 

 
3 THE NETHERLANDS Holland Solar 

 
4 FRANCE Syndicat des Énergies Renouvelables (SER) 

 
5 POLAND PV POLSKA

TOP 5 EU  
SOLAR MARKETS 

3
© AKUO

Reunion Island, France, 1.4 MW.

FIGURE 3.1 EU28 GW-SCALE SOLAR MARKETS 2017 - 2019
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https://unef.es
https://www.solarpowereurope.org
https://hollandsolar.nl/home
http://www.enr.fr
https://pv-polska.pl
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1.  
SPAIN  /  

A NEW ERA FOR SOLAR POWER IN SPAIN 

capacity must be installed before the end of 2019, which 
would set a new record for PV capacity added in a single 
year in Spain (the previous record being 2.7 GW in added 
in 2008).  

While it is unclear how much of this capacity will arrive on 
time, the most recent data (as of 30 September 2019) 
shows that 1.5 GW (AC) of PV have already been 
commissioned. The remaining 2.4 GW (AC) will have to be 
rapidly implemented in order to be operational before the 
end of the year. There is also a significant level of capacity 
that is being developed outside of the 2017 auctions. The 
final figure of installed PV capacity in 2019 will depend on 
the ability of these other projects to fill the gaps left by the 
companies that do not meet the auction’s deadline. 

The projects that fail to meet the deadline will lose the 
award and the financial guarantees that were required 
for participation in the auction. As awardees offered 
high discounts on the regulated retribution to win the 
auction, these projects can be considered almost 
merchant (they would only get support if prices 
decrease well below current values). It can be expected 
then that, even failing to meet the deadline and losing 

The PV sector has undergone a tremendous evolution in 
Spain over the past few years. While the country was one 
of the first to introduce solar PV in its electricity mix, it 
experienced some ups and downs in the following years. 
However, current market conditions in Spain show that 
this irregular trajectory is coming to an end, and that 2019 
can be treated as the beginning of a new era.  

The positive development of PV in Spain can be traced 
back to two technology-neutral renewable auctions 
held in 2017, which aimed to comply with 2020 targets; 
PV energy was awarded 3.9 GW (AC).1 Due to a deadline 
included in the design of the auctions, the awarded 

FIGURE 3.2 SPAIN SOLAR PV MARKET SCENARIOS 2019-2030 BY UNEF 
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1 In Spain, PV installed capacities are traditionally given in AC rather than 
DC values unlike for the rest of European countries, so that the Spanish 
numbers often seem smaller by a factor of 1.1 to 1.25, depending on the 
conversion factor. 
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Merchant projects are treated as investments with a 
higher risk profile than PPAs by financial entities due 
to the volatility in long-term prices associated with the 
marginal cost electricity pricing design of the 
wholesale market.  

Regarding injection capacity, the current procedure for 
obtaining access to the network dates back to the year 
2000 and is based on a first-come-first-served approach 
with few pre-requisites, and, until recently, small 
financial guarantees to secure the permits. This relaxed 
regulation has led to an over-request of permits, in 
some cases with speculative purposes.  

As of 31 August 2019, there were approximately 59 GW 
(AC) of granted permits for new PV capacity, and another 
50 GW (AC) in process; this is far above the target figures 
of the NECP. It is important that a new procedure is 
implemented with additional pre- and post-requisites 
to remove speculative agents, while not expelling small 
agents from the market. 

The current situation of interest in investing in renewables 
in Spain is putting high pressure on public administration, 
especially at the regional level. As a result, administrative 
procedures not always meet the legal deadlines, 
extending beyond what would be desirable for project 
developers. It is important that the public entities issuing 
the administrative authorisations have the adequate 
human resources both in number and formation. 

Finally, the positive prospects for the Spanish PV sector 
also extend to self-consumption, as two recently-
approved bills (Royal Decree-Law 15/2018 and Royal 
Decree 244/2019) entail a radical change with respect 
to previous regulations. The current regulatory 
framework is based on the principles of the Renewable 
Energy Directive, including the right to self-consumption 
without charges, administrative simplification, and 
remuneration of excesses. 

With this regulation plus an electricity tariff that sends 
the appropriate economic signals to consumers, the 
installation of 300 MW to 400 MW of PV self-consumption 
per year can be expected in Spain. If the fixed 
component of the tariff, which is the highest in Europe 
for household consumers, is reduced then these figures 
could be even higher.  

Authors: José Donoso ( j.donoso@unef.es), Alejandro 
Labanda (estudios@unef.es), Unión Española 
Fotovoltaica (UNEF). 

the right to the regulated retribution, the projects will 
continue developing and will likely be operational in the 
first months of 2020 via PPAs or merchant projects.   

For the 2020 - 2030 decade, the prospects of PV are in line 
with the country’s solar resource potential. First, the 
change of the Spanish government in 2018 caused a 
renewed institutional vision of climate change, putting the 
energy transition firmly on the political agenda. In February 
2019, the newly-named ‘Ministry for the Ecologic 
Transition’ published the Energy and Climate Framework, 
including the draft National Energy and Climate Plan 
(NECP), that was judged by the European Commission as 
one of the most ambitious of all EU member states.  

In September 2019, the Parliament approved a Climate 
Emergency Declaration, that shows the consensus in 
Spanish society on the need to tackle climate change 
with real and determined measures. The country lacks, 
however, a Climate Change Act, which is expected for 
2020, once the new Government is formed after the 
general elections of November 2019.  

According to the target scenario of the draft NECP, the 
level of renewables in Spain will reach 74% in the 
electricity sector and 42% in final energy consumption 
by 2030. The growth of renewables will be mostly based 
on a significant increase in the installed power of PV that 
is targeted to reach 37 GW (AC) in 2030, this means 
around 3 GW (AC) of new PV capacity installed each year. 
In order to ensure that the required new capacity is built, 
the NECP contemplates the introduction of auctions 
setting a price for energy and the suppression of barriers 
to the signature of Power Purchase Agreements (PPAs), 
among other measures.  

With these positive prospects, it is important to reflect 
on the main challenges that could slow down PV 
deployment: financing, network injection capacity, and 
administrative procedures. Regarding financing, the 
economic competitiveness of PV allows the technology 
to achieve very low levelised energy costs and thus to 
obtain financing by other means than auctions.  

The PV sector is now signing PPAs with companies 
from different sectors – e.g. banking, telecom, food 
processing. Due to the relatively high daytime power 
prices in Spain (57 EUR/MWh in average in 2018,  
50 EUR/MWh in 2019), merchant PV projects – which 
have no stable source of income outside of the 
wholesale market – are being financed and developed. 
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2.  
GERMANY  /  

CONTINUED STRONG DEMAND FOR SOLAR 
WITH NEW 2030 INSTALLATION TARGET FOR 
THE NEXT GROWTH LEVEL  

Solar PV targets in Germany 

With the 2020 deadline fast approaching, it is clear that 
Germany will not be able to meet its EU renewable 
target of reducing greenhouse gas (GHG) emissions by 
40%. The country is also expected to miss its target in 
the non-Emission Trading System Segment. To make up 
for failing to reach these near-term goals, a government 
coalition agreement in March 2018 set a target for 
renewable energy to account for 65% of the country’s 
gross electricity consumption in 2030. This would entail 
annual solar PV capacity additions of around 8 GW and 
annual wind capacity additions of 4 GW.1 The long-term 
target for decarbonisation foresees renewable 
electricity with an 80% share of gross electricity 
consumption in 2050, although a discussion on ramping 
up ambition is taking place on the political level. The 
decision to shut down all nuclear plants by 2023 also 
provides a significant market opportunity for solar in the 
short run. A potential exit from coal by 2038, proposed 
by a government-supported expert commission, also 
offers huge medium-term business potential for solar. 

 

Overview of solar PV developments 

If 2018 was the year that the German market took back 
the number one position in Europe, 2019 saw solar 
expanding even further. With around 3 GW installed, 2018 
marked a turning point, as for the first time in years 
Germany passed its annual 2.5 GW target. For the year 
2019, German installations are set to confirm the 
trajectory outlined in the Medium Scenario of SolarPower 
Europe’s Global Market Outlook 2019 - 2023, with around 
4 GW of new capacity expected to be installed by the end 
of 2019. Looking at the sustained growth anticipated in 
the next five years, it seems that this positive trend is set 
to continue, at least in the medium-term. 

FIGURE 3.3 GERMANY SOLAR PV MARKET SCENARIOS 2019 - 2023 
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2 Bruno Burger, Fraunhofer ISE (2018).
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solar tenders. Regular tenders have been taking place 
three times per year, with a volume of 200 MW each, and 
are technology specific. As Germany is not on track to 
meet its renewable energy targets, the government 
coalition agreed to organise extra tenders over 3 years 
accounting for a total solar capacity of 4 GW (2019: 1 GW; 
2020: 1.4 GW; 2021: 1.6 GW), in addition to the regular 
solar and wind tenders. A first extra solar tender with 500 
MW capacity awarded in March was heavily 
oversubscribed, the second was scheduled for 1 
December 2019. Finally, the two joint tenders for solar 
PV systems and onshore wind farms held in 2018 saw 
solar winning all the auctioned capacity. This trend 
continued in the first two of the three auctions 
scheduled for 2019. In terms of bids, after the constant 
price decrease experienced in the last three years, final 
auction prices have been stabilising around the  
0.05 EUR/kWh range. In September 2019, a first RE 
technology-neutral innovation tender was supposed to 
be held with the aim to support balancing and grid 
services. However, the government only passed a 
regulation for this new auction type in October, it is not 
yet clear when the actual tender will take place. 

In addition to the existing operational incentives, a 
number of investment support options in the form of 
grants and low-interest loans are provided by the 
German Development Bank (KfW). The bank also offers 
a special scheme for energy storage, which helped 
Germany to develop into Europe’s largest solar market 
with around 45,000 residential installations in 2018, up 
20% from 37,500 in 2017.  

Looking beyond supportive policy instruments, it is 
relevant to highlight that large-scale merchant solar is 
an emerging trend in the German market. The first 
subsidy-free solar projects are currently under 
construction, including an over 180 MW project by 
German utility EnBW, which is planned to become 
operational by the end of 2020. 

 
Challenges  

The looming 52 GW cap for solar feed-in tariffs, as set 
out in the EEG law, is on course to be reached as soon 
as mid-2020. Once this level is reached, the federal 
government will cease FITs to new solar projects. While 
the feed-in premium is only one part of the equation of 
self-consumption solar systems, the main concern is the 
evolution of the market, as it is not clear whether the 

In the draft of the new climate change policy package, 
announced in September 2019, the government 
unveiled its ambition to reach 98 GW of solar installed 
by 2030. However, this alone will fall short of filling the 
gap left by decommissioning nuclear and phasing out 
coal; moreover, the new 98 GW target was not passed at 
the editorial deadline end of November. 

 
Drivers for solar growth 

As outlined in Germany’s feed-in tariff law, the 
Renewable Energy Sources Act (EEG), support for 
renewable energy generation is provided through a 
feed-in tariff for systems below 100 kW, a feed-in 
premium for systems between 100 kW and 750 kW, and 
a tendering scheme for systems above 750 kW. In 
parallel, small systems below 10 kW are fully exempt 
from the EEG levy – the surcharge on electricity prices 
to finance the energy transition – whereas systems 
between 10 kW and 100 kW are granted a 40% reduction 
on the EEG levy.  

The remuneration system set out in the German FIT 
scheme depends on whether or not the country is on 
track to meet its annual installation target: FIT rates 
increase or decrease based on achieving installation 
levels or falling short of the yearly target. Notably, the 
new energy law package that entered into force at the 
beginning of 2019 lowered the benchmark from 2.5 GW 
to 1.9 GW of new PV installations per year, which means 
that remuneration rates will digress at a faster pace 
than before.  

Moreover, a reduction in the feed-in tariff for PV systems 
ranging from 40 kW to 750 kW was introduced by the 
government at the end of 2018, with the cuts entering 
progressively into force between February and April 2019. 
This is the reason for the year-end run in December 2018, 
when nearly 400 MW were installed, while the first two 
months of 2019 saw a record installed capacity of 1 GW. 
In 2019, the new capacity (3.3 GW by the end of October) 
has once again been mainly installed in rooftop 
installations, while ground mounted systems above 750 
kW only comprise a minor share of capacity. 

In Germany, there are three types of tenders for large-
scale solar: regular tenders for projects between 750 kW 
to 10 MW, recently announced special tenders for 
projects of the same size, with the aim of installing a 
total capacity of 4 GW by 2021, and mixed wind and 
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cap will be lifted on time. Although a political agreement 
has indeed been reached to lift the cap to 98 GW, the 
policy package still needs to be transposed into national 
law. Given the short timeframe before the cap is 
reached, there is an urgency to pass the law by no later 
than spring 2020.  

Lowering the benchmark for annual capacity also 
represents a challenge for small-scale installations. With 
the cap reduced to 1.9 GW, remuneration rates from the 
feed-in tariff system will decrease faster and soon be 
significantly lower. 

The Mieterstrommodel (on-site community solar) 
regulation introduced in 2017, which enables the 
collective self-consumption of solar PV installations on 
apartment buildings, continues to attract limited interest 
– only around 300 systems with 6.8 MW were installed in 
2018 and 10.6 MW in the first ten months of 2019, leaving 
a lot of room before the annual 500 MW cap is reached. 
The reasons are manifold: participants being subject to 
the full payment of the EEG levy, the 100 kW size limitation, 
and further administrative and technical hurdles. 

Authors: Raffaele Rossi (r.rossi@solarpowereurope.org), 
Michael Schmela (m.schmela@solarpowereurope.org), 
SolarPower Europe.
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Dutch policy/RE targets 

The Netherlands will not fulfil its EU 2020 targets, which 
would see renewable energy account for 14% of the 
country’s total energy mix. According to the latest 
estimate, its share was up to 12.2%. However, there is 
quite an impressive pipeline of projects both in solar 
and wind (off-shore and on-shore). At the end of 2017, 
solar projects amounting to 7 GW were approved and 
to be completed within 3-4 years. 

The Dutch Energy Agreement of 2015 targets a 16% 
share of renewable energy by 2020 – and this target 
seems reasonable to achieve. 

 
A Climate Law with a CO2 reduction target of 49% 
in 2030 

A Climate & Energy Agreement was reached between a 
broad range of stakeholders about the distribution of 
the needed CO2 reduction over the sectors: Built 
environment, electricity, industry, mobility and 
agriculture. The agreement entails that at least 75% of 
the electricity in 2030 comes from renewables. The 
electrification of heat (industry) and mobility (personal 
cars) will dramatically increase the need for electricity. 
The Netherlands targets a 95% CO2 -reduction for 2050. 

 
Drivers for solar growth 

The residential solar market is driven by net-metering 
and there is no limitation or charge for net-delivery.  
Besides net-metering, small businesses with solar 
system connections up to 3*80 A are offered a fiscal 
advantage in their profit tax.  

The commercial and utility-scale market is driven by the 
SDE+ tendering scheme, where solar has to compete with 
other renewable energy sources. However, there is a 
different maximum capacity on offer, dependent of the 
technology (wind, biomass, solar), the size and the 
application (ground-mounted, rooftop, floating). In 2019, 
there were two rounds – in spring and autumn – with a 
budget of EUR 5 billion each. The projects had to have 
sizes of at least 15 kW with no maximum size. The scheme 
is paid as a surcharge on the electricity prices (ODE). 

It is agreed that the SDE+ scheme will remain in place 
until 2025, but the scope will be broader, including energy 
saving projects and CCS, and the ranking will be based 
on euros per kTonne CO2 avoided. The maximum SDE+ 
contribution will be lowered every year. This will also 

3.  
THE 
NETHERLANDS  /  

NO SIGNS OF FATIGUE FOR THE DUTCH 
SOLAR MIRACLE IN SIGHT; IN 2019, DEMAND 
STRONGLY INCREASED AGAIN   

2018 saw the Netherlands become a GW-scale solar 
market for the first time. In a revised report from CertiQ 
(Dutch sustainable energy certification organisation), 
the total capacity of utility-scale and commercial PV 
projects (SDE+-projects) in 2018 was 914.9 MW, which 
resulted in a total solar PV market in 2018 of over 1.5 GW. 

In 2019, the Dutch solar market was even bigger. The latest 
estimate based on third quarter PV installation data foresees 
the Dutch solar market reaching 2.3 to 2.5 GW in 2019. 

 
Many system-size records in 2019 

In October 2019, a 103 MW solar park was completed in 
Hoogezand, in the province of Groningen in the north of 
the country, and the construction of another solar park 
larger than 100 MW will soon begin in the same province. 
A number of floating solar projects were also completed 
in 2019, the biggest project being a 15 MW array built on 
a sandpit in the neighbourhood of Zwolle. Currently, the 
country’s biggest rooftop project has a capacity of 7.5 MW. 

The biggest market segment in 2019 was the 
commercial rooftop market, with a share of around 40% 
(0.9 to 1.1 GW). It is expected that the residential market 
had a share of nearly 40% (0.8 to 1 GW) last year. Finally, 
the market for ground-mounted and floating solar PV 
accounted for more than 20% (0.4 to 0.6 GW). These 
estimates are based on the realisation of 2018 systems 
and the applications for the SDE+ in 2017-2019. 

The residential market saw continuous, moderate growth 
and it can be expected that this will stabilise on a level of 
at least 800 MW per year. Residential solar is an important 
market segment for the Netherlands. Although a small 
one, it helps create awareness and support for the energy 
transition among citizens, leading to greater acceptance 
of the (spatial) consequences of introducing wind and 
solar energy into the energy mix.
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depend on the reference price of energy based on fossil 
fuels. It has recently been announced that in 2020, there 
will again be two rounds for the SDE+, but the budget is 
not yet known. However, the expectation is that solar 
energy projects can be completed in 2025 at the latest 
without any incentives based on PPA contracts and that 
utility-scale solar will reach grid-parity in 2022-2023. 

 
Future market development 

Holland Solar, the Dutch Solar Energy Association, is 
upbeat about the market development for the next five 
years as can be seen in our forecast (see Fig. 3.4.). The 
market is divided in two parts - the residential and small 
businesses market (both < 3*80A) on the one hand and 
the commercial and utility-scale market on the other. 
Commercial scale encompasses large rooftop projects 
and utility-scale represents mostly solar parks. Our 
forecast was more or less confirmed by a recent 
publication from Wood Mackenzie, which estimated a 
growth of 12.9 GW in the next five years, equal to an 
average newly installed capacity of 2.58 GW per year.

Challenges 

The main challenge for solar at the moment in the 
Netherlands is grid connection. In several areas throughout 
the country, there is a threat of lacking grid capacities. This 
is in part an administrative problem. However, there is 
optimism in the solar sector that this issue can be solved 
with grid companies and that the sector can be part of the 
solution in the long run. Additionally, combinations of solar 
and wind can be part of the solution as well as storage, 
which can also help to ‘expand’ grid capacity. 

Another challenge the Netherlands faces is finding 
space, especially for utility-scale projects, as well as 
social acceptance when it comes to using land for solar 
energy projects. Close cooperation between the solar 
sector, represented by Holland Solar, and the 
authorities is needed to provide stability for the sector.  

The sector also needs to incorporate market models 
where solar energy can contribute to the energy 
demand without incentives. 

Author: Jaap Baarsma (Voorzitter@hollandsolar.nl), 
Holland Solar. 

FIGURE 3.4 NETHERLANDS SOLAR PV MARKET SCENARIOS 2019 - 2024, BY HOLLAND SOLAR 
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Solar PV targets in France 

The 2015 “Energy Transition for a Green Growth” law has 
set ambitious goals for 2030, with a target for renewable 
energy to account for 33% of the final energy 
consumption, which translates into a sectorial target of 
40% in power production. These targets have again been 
confirmed in the “Energy Law” which has been adopted 
this year and should now be implemented for each 
technology through the so-called Multi-Annual Energy 
Programme (MAEP). The MAEP defines clear trajectories 
and volumetric objectives for the coming 10 years. 
Released in 2016, the current MAEP sets a low PV target 
of 18.2 GW and a high target of 20.2 GW for 2023. It should 
now be revised in the coming months. The first draft, 
which was presented in January 2019, revealed that the 
government intends to accelerate solar deployment 
significantly: from the 1 GW market expected in 2019, the 
new objectives presented for 2028 (between 35.6 GW and 
44.5 GW in cumulative capacity) would imply that the 
annual market would rise to 2 GW/year between now and 
2023, and then to 4 GW/year between 2023 and 2028. 
Should the draft MAEP be confirmed, solar power would 
be one of the most important contributors to the French 
energy transition.

4.  
FRANCE  /  

ON COURSE TOWARDS AN ANNUAL  
MULTIPLE GW SCALE MARKET  

Overview of solar PV developments 

2019 started on a slightly disappointing note for the 
French solar PV market, with around 200 MW connected 
to the grid in the first quarter, below the trajectory 
needed to meet the symbolic cap of 1 GW installed 
annually. However, the connection rate is currently 
growing in line with the tenders launched in 2016, 
whose effects can now be taken into account. 
Considering a lead time of at least two years between 
the awarding of a project and its connection to the grid, 
this trend should continue and lead to an annual 
connected capacity of 1 GW (or slightly below) in 2019, 
1.6 GW in 2020, and above 2 GW in 2021.

FIGURE 3.5 FORECAST - CONNECTED PV CAPACITIES (ESTIMATION MAY 2019), BY SER 
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Drivers for solar growth 

Calls for tenders represent the main driver to achieve 
these targets with 2.9 GW scheduled every year. Two-
thirds of these tenders will be ground-mounted 
installations while the remaining third will be attributed 
via calls for rooftop installations above 100 kW. An open 
feed in tariff (FIT) for rooftop installation below 100 kW, 
both for injection and self-consumption, brings around 
250 MW of new capacities each year. 

In order to boost the solar market, French renewable 
energy association (SER) considers that projects below 
500 kW should be exempt from tendering procedures 
and be eligible to a feed in tariff (FIT), in line with the 
current State Aid Guidelines. Indeed, today the exposure 

3 TOP 5 EU SOLAR MARKETS  /  CONTINUED

of rooftop installations between 100 and 500 kW to the 
tendering procedure is limiting demand and proves to 
be inadequate for this market segment.  

The self-consumption market, for which a dedicated 
framework has been put in place, is increasing fast but still 
represents a small installed capacity: in Q3/2019, 58,192 
installations were self-consuming, representing 224 MW. 

 
Challenges  

Reaching an ambitious target of 40 GW of solar power 
in France by 2028, compared to the 9 GW currently 
installed, would require regulatory changes in order to 
help all market segments grow.

FIGURE 3.6 FRENCH MULTI-ANNUAL ENERGY PROGRAMME (MAEP) TARGETS 
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framework in place, sometimes going beyond current 
regulatory rules. 

• Fourthly, the self-consumption market remains small. 
For collective self-consumption, penalties can be 
applied to the prosumer in case the total energy 
produced is not fully consumed on site. These penalties 
should be removed as they represent a financial risk 
for the prosumers. 

• Finally, France promotes a low carbon footprint solar 
PV industry. The carbon criteria in the call for tenders 
is therefore a fundamental pillar of an industrial 
strategy which should go hand in hand with the market 
development. 

Author: Samy Engelstein (samy.engelstein@enr.fr), 
Syndicat des Énergies Renouvelables (SER).

Five challenges currently facing the solar sector in 
France are:  

• Firstly, as outlined earlier, it is inadequate to expose 
rooftop installations between 100 and 500 kW to a 
tendering procedure. SER proposes that an open FIT is 
put in place for this market segment to increase. 

• Secondly, ground-mounted local taxation (IFER) 
currently accounts for over 10% of the production cost, 
while it is much lower for conventional production. This 
taxation rate, which is based on power instead of 
energy, must evolve in order to take into account the 
lower load factor of solar. 

• Thirdly, permitting procedures have to be clarified, 
both for local administrations and developers, 
particularly for ground-mounted plants. Some local 
services may have an arguable interpretation of the 

FIGURE 3.7 SELF CONSUMPTION MARKET IN FRANCE, NUMBER OF INSTALLATIONS (Q3 2019), BY SER 
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The Ministry of Energy will support PV power plants with 
a capacity of up to 750 MW at a reference price of  
420 PLN  (97 EUR) per MWh and smaller wind farms up 
to 120 MW at a reference price of 320 PLN (75 EUR) per 
MWh. The next auctions are expected to take place in 
December 2019. The maximum power for micro-
installations has increased from 40 kW to 50 kW, and for 
small installations from 200 kW to 500 kW.  

 
Market Outlook  

After years of negligible installation levels, from 2016 the 
Polish solar market has started to take off, with annual 
installations growing steadily from 99 MW in 2016, to  
147 MW in 2018, reaching 471 MW of cumulative 
installed PV power by the end of 2018. The real boom 
began in 2019, when in the first half of the year, 342 MW 
was installed to reach a cumulative power of 813 MW, 
adding up to 1 GW by the end of October 2019. The 
annual power of all systems is shown in Fig 3.8.  

For micro-installations – systems with a nominal power 
below 50 kW and additional systems – corresponding 
data is shown in Fig. 3.8. Micro-installations make up 
most of the installed capacity, thanks to a favourable 
self-consumption scheme. It is expected that by the end 
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5.  
POLAND  /  

THE FUTURE OF SOLAR PV  
IN POLAND IS BRIGHT  

Poland’s ‘Act of Renewable Energy Sources’ was 
amended on 7 June 2018, with the central goal of 
improving the rules of the auction system, and thus 
unlocking the launch of new investments in RES. In the 
amended act there is a new rule for the accumulation of 
public support, which requires that operating support 
must be reduced by any previously-received investment 
support. This condition is called the ‘Rule of 
Accumulation’, which has the purpose of ensuring that 
assistance (or other types of support) for a single project 
is of a proportional nature, limited to the minimum 
necessary support in carrying out the particular project, 
provided the Ministry of Energy. The auctions will be 
divided into several baskets, corresponding to the 
division made for the purpose of setting reference prices.  

FIGURE 3.8 POLAND SOLAR PV MARKET SCENARIOS 2019 - 2020 BY PV POLSKA 
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of 2019, solar power in Poland will reach 1.3 GW, and  
2.5 GW by the end of 2020.  

The first energy auctions saw disappointing completion 
rates so far; the deadline of the first auction was in 2018, 
while the second was in June 2019. Access to financing 
still appears to be a considerable challenge, although with 
the passing of time this issue is becoming less serious.  

 
Public Support 

In Poland, the main support schemes for PV are the 
following:  

• Self-consumption scheme 

• Tenders 

• VAT reduction 

• Loan and subsidy scheme 

There are currently 85,623 prosumers with 553 MW using 
self-consumption in Poland. Micro-installation prosumers 
benefit from an obligated purchaser system, where DSOs 
are obliged to take the self-generated electricity. Besides, 
a discount mechanism allows prosumers to exchange the 
energy surplus fed into the grid with free electricity in times 
of purchase from the grid at a specific ratio as shown in 
Table 3.1 below. 

 

 

 

 
Recently, the Ministry of Energy expanded the definition 
of prosumers to include SMEs, in order to encourage this 
group to invest in the production of their own energy 
from RES. Poland does not have any specific support 
scheme for residential storage. 

Public support is also granted through tenders, in which 
winners get a 15-year guaranteed price.  Since 2016, the 
government has organised one renewable energy 

tender per year, with the latest one taking place in 
December 2019. The support price is settled per group 
of installations, and PV installations are in the same 
basket as onshore wind energy installations. The Polish 
Ministry for Energy defines a reference price, which 
specifies the maximum bid price that can be declared 
during tenders. Moreover, for each auction basket there 
are two separate tenders for projects below 1 MW and 
projects above this level. Projects under the auction 
schemes had 24 months to be implemented, however 
this period has been reduced to 18 months. 

In the first three auctions, solar greatly outperformed 
wind in the small installations basket: over 950 solar 
projects have been awarded a total capacity of 870 MW. 
In contrast, in the 2018 auction no solar projects above 
1 MW were awarded. For the 2019 auction, the reference 
price is set at 315 PLN/MWh (74 EUR/MWh) for 
installations below 1 MW and at 400 PLN/MWh  
(93 EUR/MWh) for installations above 1 MW. The expected 
capacity awarded to solar is 750 MW for projects below  
1 MW, plus the capacity for projects above 1 MW that will 
have to compete with wind in the auction. In light of the 
decreasing prices of solar compared to the 2018 auction, 
solar capacity could be awarded a relevant share of the 
91.5 TWh contracted in the share above 1 MW. 

After recent regulatory changes, today all solar 
installations enjoy a VAT reduction. Both rooftop and 
ground-mounted systems benefit from an 8% VAT 
instead of 23%.  

In addition, there is a low-interest loan and subsidy 
scheme of the National Fund for Environmental 
Protection and Water Management (NFOŚiGW).  

The renewable portfolio standards quota system, 
which was in place until 2016 and is still available for 
plants installed before this period, requires electricity 
generators and suppliers to meet a certain share of 
renewable energy, proven through Certificates of Origin 
(COs), or to pay a fee. Renewable electricity producers 
are awarded COs equivalent to the amount of generated 
electricity. The quota fixed until 2021 is show in Table 3.2. 

YEAR 2016 2017 2018 2019 2020 2021

Quota 15% 16% 17% 18% 19% 20%

TABLE 3.2 POLAND QUOTA OBLIGATION SYSTEM

 © SOLARPOWER EUROPE 2019Source: PV POLSKA.

TABLE 3.1 POLAND DISCOUNT MECHANISM

 © SOLARPOWER EUROPE 2019Source: PV POLSKA.

INSTALLATION 
SIZE

< 10 KW 10 TO 50 KW

Exchange 
ratio

0.8 (1 unit of 
surplus electricity 
is exchanged for 
0.8 units of free 
grid electricity)

0.7 (1 unit of 
surplus electricity 
is exchanged for 
0.7 units of free 
grid electricity)
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Administrative Procedures 

The connection requirements differ depending on the 
size of the installations as shown in Table 3.3 below. 

 
Outlook 

Poland cannot ignore the trends that exist in the 
European and global energy markets. Poland seems to 
be on track to follow the upward trajectory of global 
solar, which means that large PV power plants and small 
roof systems will continue to grow in the coming years.   

The falling costs of energy from renewable sources, the 
changing role of coal, and emerging new business 
models in the energy sector – including micro-sources 
and distributed energy systems – are just some of the 
trends that will shape the PV sector in Poland. This all 
serves to contribute to an increased environmental 
awareness of the Polish society and knowledge of 
renewable energy technologies, as well as increased 
public participation in decisions regarding new 
investments in infrastructure, and a willingness to 
participate in meeting energy needs through the 
development of local PV sources.  

Author: Stanislaw M. Pietruszko (pietruszko@pv-
poland.pl), PV POLSKA (Polish Society for Photovoltaics).

INSTALLATION SIZE [KW] PERMITS REGISTERED BY 

Micro < 50 No concession and building permits are needed. The grid 
connection is done by simple notification to DSOs.

DSOs, URE 
(before 2017)  

Small 50 - 500 For grid connection, concession and building permits are needed. URE 

Large > 500 For grid connection, concession and building permits are needed. URE 

TABLE 3.3 POLAND ADMINISTRATIVE PROCEDURES

 © SOLARPOWER EUROPE 2019Source: PV POLSKA.
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