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Executive summary

This document summarizes thesults of the activities in WP1 and includes aigormation resulted

from interaction among consortium partners and with the target groups during albthariseactivities

in progress. Its a guide package on legislation, market, technologies and best practices in the 3Seas
region.Snce thesolar energy relatedegislation, marketcostsmodelsand hybrid/new technologies

arein continuouschanging this documenmmay reflect just the cuant situation and it may not be up

to date in just a few monthsherefore it will be updated during the project lifetime to account for the
continuous changes in legislation, market, technologies and new best practices developed meanwhile,
including the Slarisepilots.

The solar energy deployment in the 2Seas countries involved in the Solarise fBe|gittim, France,
Netherlands and Ukmay bein the very near future negatively affected by Brexit, by the changes in
economic policy with respect to thmports of PVcells/panels from China (the main producer), by the
smart metering measures and other EU, national or local measures. Despite the barriers and challenge
solar energy harvesting is progressing well, but it can do much better the 2Seas eswadrihe
factsheets in his report are showing.

The information related to the most important aspects for the successful deploymestlafenergy
harvesting is gathered i factsheets, that summarize and update the findings and information from
deliverables D1.1.1, D1.1.2., D1.2.1, D1.2.2., D1.3.1, D1.4.1 and D1.4.2. The textual version of eac
factsheet a is accompanied by visual representation of the most important findings, commonalities and
country specific issues.

Best practices are important inNGRSNJ 2 3JIFGKSN) WY2RStaQ 27F &d«
developing own feasibility studies and pilots. However, it is not easy to give a simple definition of a
W322R LINF OGAOSQ F2NJ a2t NJ SYySNH& | LILIheddindaieh 2 y 3
weighted evaluation criterid. £ & 2 = | -inskalla®ich RIRady aperating for some1® years has

much lower performance (due to less performant-Pe¥nels for example) than a newer and cheaper
installation of the same size nowadays. Seechould be taken in evaluating and comparing the older
WoSAaG LINI OGAOSaQ IyR 3ISYSNIXt AYyF2NNIEGAZ2Y G 1S

Within Solarise a smaller database containing relevant and newer solar installations has been startec
with the contribution of the consortium partners. The collected information represent actually an
extended set of best practices solarenergyharvesting in Belgium, France, Netherlands and AJK.

few best practies are presented in this report in a condensed, together with a short explanation

of the main evaluation criteria.

We are just a few months away from the ye@&20 and many EU countries still have a laray ahead
to reach the proposed 2020-20 targets.Uptake of solar energy as proposed and exéfieal by the
Solarise project may be a step forward in reaching the 2020 and 2038rgis.
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1. SolariseFactsheetn solar energy
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Figure 1 Renewable electricity capacity growth by technology

Worldwide there is a boost in applicatiaf solar energy harvesting technologies, both as large scale
installations as well as distributed BYstems, as can be seen on Figure 1. However, the growth is not
yet sufficient to cover the future energy neettsthe 2Seas regiomherefore, he main objective of

the SOLARISE (Solar Adoption Rise in the 2 Seas) project is to facilitate tisedsedgeployment of
solar electricity and heat generation in the 2 Seagion and to support the EU toeet its target of

20% energy consumption from renewablas2020.

We are just a few months away from the year 20@@en the proposed 2@0-20 targets should be
achieved.The share of renewables in gross final consumption of energy is one of the headline
indicators of the Europe 2020 strategy. The EU's targdb obtain 20% of energy in gross final
consumption of energy from renewable sources by 2020 and at least 32% by+2D86ver, it seems

that despite the good will and the sustained efforts many EU countries will not reach the proposed
targets see figue below.All the countries in the SOLARISE consortiuntfatber away from their
targetsare:the Netherlands (7.460from its national 2020 objective), France (84, United Kingdom
(4.8%) andBelgium (3.94).
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Within the SOLARE project an international consortiunfrom Belgium, France, the Netherlands and
United Kingdomhas already started to developdemonstraton projects usinginnovative solar
harvesting technologies goublic buildinggwith or without historical valueand on residentiakocial
housing, locatedh both urban and ruradreas For each demonstratoyvarious technical solutions have
been theoreticallynvestigatel and ranked in accordance Yarious criteriajn order toreduce the cost

of solar energy generatioand to assess the ltage of suitablecombinatiors of solar energy harvesting
installationswith innovative storage technologigsuch that seftonsumptionis enhanced. Not only
the technical aspects, but also economic aspects related to the cost/business models and satial, lo
governance aspects kia been included in this analysis.

In order to provide suitable guidelines for anyone who intendstart, developand exploita sobr
energy harvesting project in one of the four participating coig®,a summary and a compagnn of

the of the most important boundary conditions in each country had to be made. However, these
boundary conditions are in permanent change, therefore the presented information reflects the
situation until June 2019.
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BELGIUMBelgian electricity pcesshowprice spikes caused by low nuclear availgbih the second
half of 2018 and morefforts are put into wind than solar energyhe establishe@REtargets for
20200f 13%are not yet to be realized as expected in 2020, but the increase in s6)&&$P and
water heaters is significant, from 0,1 ktoe in 2005 to 282,7 ktoe in 2017. Also with a significant
number of jobs (200 jobs) this sectorcha turnover of aprox. 600 MEUR in 2017.
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Data for 2017
Overall RES share: 9.1% Avoided fossil fuels: 5.1 [Mtoe]
Overall RES 2020 target: 13.0% Avoided fuel expenses: 1.5 [billion euro]
Share RES-E in electricity: 17.2% RES Turnover: 3820 [MEUR]
Share RES-T in transport: 6.6% RES Employment: 17800 [jobs]
Share RES-H/C in heating: 8.0%
20005 2017
Enesigy Energy Emjalayiment Turnone
Hydropower 1.1 ktoe 27.6 ktoe 400 fobs 20 MEUR
‘Wind power 20.1 ktoe 5543 kioe 5500 lobs 1100 MEUR
Sodar PV, CSP and water heaters .1 ktoe 2827 ktoe 1100 bobs GO0 MELR
Solid biomass B15 ktoe 328.2 ktoe 2000 jobs S90 MEUR
Biofueds in transport 0.0 ktoe 465.1 ktoe 1500 bobs 420 MEUR
Kenewable heat consumed 587 kfoe 13956 ktoe
Renewable heat derived 35.5 ktoe 43.7 ktoe
Heat pumps 5.9 kfoe 52.9 ktoe 1200 hobs 270 MELR
All ather renewabiles L4 2 ktoe 161.0 ktoe
Gap towards 2017 2439.8 kloe Soure: Eurastat, EurDioservEA, 2010
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FRANCEThe price of electricity is highly dependent availability of nuclear energy and also strongly
correlated with the Belgian nuclear energy availability. Auctions in renewable energy are scheduled a
few times a year. In 2019 the largest auction on solar power from #teed June has dealt with

720MWp of solar power. Three smaller solar auctions in the second half of 2019 for a total of 750MW
have been planned. In general, renewable generation is set to increase in 2019, as data from RTE
showed renewable output gained a larger share of power outp@0ib8.Also France is far away for

the proposed RES targets of 23r#202Q however the increase in solar PV, CSP and water heaters is
significant, from 0,9 ktoe in 2005 to 823,1 ktoe in 2017. Also with a very large number of jobs (10300
jobs) this sectohad a turnover of aprox. 1440 MEUR in 2017.
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Share of renewable energy in gross final energy consumption
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Data for 2017
Overall RES share: 16.3% Avoided fossil fuels: 32.9 [Mtoe]
Overall RES 2020 target: 23.0% Avoided fuel expenses: 11.2 [hillion euro]
Share RES-E in electricity: 19.9% RES Turnover: 18430 [MEUR]
Share RES-T in transport: 9.1% RES Employment: 140700 [johs]

Share RES-H/C in heating: 21.3%

2005 2017
Energy Energy Employment Turnover

Hydropower SE0R. T kioe 5117.7 ktoe o000 lobs 1480 MEUR
‘Wind power 822 ktoe 2186.1 ktoe 18500 lobs 2860 MEUR
Solar PV, C5P and water heaters 0.9 ktoe 8331 ktoe 10300 Jabs 1440 MEUR
Solid biomass 1078 ktoe 2873 kioe 33900 Jobs 1990 MELUR
Bhofuels in transport 501.2 kboe 3335.0 kioe 24400 Jabs 2350 MELR
Renewable heat consumed #602.3 ktoe 92676 kioe

Renewable hest derived 351.0 kioe 1751.6 ktoe

Heat pumps 0.9 kboe 23753 ktoe 00 lobs 310 MELIR
All other renewahles 2251 ktoe 4335 ktoe

Gap towards 2017 97097 1 ktoa Sacrre furosbe, oty i 1, 2119
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NETHERLANDE HAamdg (GKS 5dzi OK L2 6SNJ YI NJ Sdermidima@2 A y 3
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renewalle capacity under the SDE+ scheme have been planned for spring and autumn of 2019. In
December 2018, the government unveiled a draft strategy for reducing CO2 emissions, wherein a
lower level for the carbon price floor than previously expected is proptséd achieved by 2020.
Currently, the target for renewable sources is 14% of final energy consumption in 2020. Data from
the national statistics office shows the share was only 6.6% in 2017, whlicatesthat the

proposed target®f 14%will not be mee in 2020.The increase in solar PV, CSP and water heaters is
significant, from 3 ktoe in 2005 to 189,5 ktoe in 2017. Also with a significant number of jobs (6100
jobs) this sector had a turnover of pqox. 740 MEUR in 2017.
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Data for 2017
Overall RES share: 6.6% Avoided fossil fuels: 5.2 [Mtoe]
Overall RES 2020 target: 14.0% Avoided fuel expenses: 1.2 [hillion euro]

Share RES-E in electricity: 13.8% RES Turnover: 3790 [MEUR]
Share RES-T in transport: 5.9% RES Employment: 28700 [jobs]
Share RES-H/C in heating: 5.9%
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2005 2017
Energy Energy Employment Turnaver

Hydr oposvier 8.6 kloe B.1 kfoe <100 Fokys <10 MELUR

Wind power 174.9 kipe 8290 kioe SE00 Joks 830 MELR

Solar PV, C5P and water heaters 3.0 kitpe 1895 kioe 6100 Jobs 740 MEUR

S0l bhomass 193.2 ktoe 152.4 kioe 4RO Fobss 550 MELIR

Biofuels in transpaort (0.0 ktoe 3010 ktoe 2800 obs 440 MELUR

Renewable heat consumed G019 ktoe 1034.1 kioe

Renewabbe heat derived 1142 ktoe 388.7 khoe

Heat plimps 16.8 ktoe 1785 kfoe BROO lobs 20 MEUR

All other fenewables 2603 kloe 254.3 kloe

Gap towards 2017 19648 kioe Source: Eureniat, EarObmervER, 2015

z

UNITED KINGDQOMheelectricity marké faces several uncertaintigs A 1 K G KS ! YQa @Al
the European Uniorsuspension of the capacity market policy and retail pcap all posing

significant challenges to the industityncertainty remains over the structure of peBtexit carbon
LINAOAY 3 AY (GKS !''YS gA0GK GKS S@Syildat RSOA&AZY
to longterm power price outlookThe 2020 targets related to RES of 15% are also not met yet. In the
last 12 yearshe increase in sold?V, CSP and water heaters is very large, from 0,7 ktoe in 2005 to

991 ktoe in 2017. Also with a significant number of jobs (13100 jobs) this sector had a turnover of
aprox. 1320 MEUR in 2017.
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Data for 2017

Overall RES share: 10.2% Avoided fossil fuels: 21.7 [Mtoe]
Overall RES 2020 target: 15.0% Avoided fuel expenses: 5.4 [hillion euro]
Share RES-E in electricity: 28.1% RES Turnover: 13100 [MEUR]
Share RES-T in transport: 5.1% RES Employment: 131400 [jobs]
Share RES-H/C in heating: 7.5%
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J0ih 17
Energy Ensrgy Employment Turnover

Hydropower 403.5 ktoe 431.1 ktoe 2300 Jobs 250 MEUR

Wind powr 1428 kow 41949 3 krow a0 lobs 7i60 MEUR

Solar PV, C5P and water heaters 0.7 ktoe 9910 ktoe 131060 Jobs 1320 MELUR

Solid biomass 290.1 ktoe 1785.3 kroe 15000 lobs 1230 MEUR

Biafusels in transport 68,8 kioe 1016.0 kioe 10100 Jobs E20 MEUR

Renewable heat consumed S506.2 ktoe 3418.2 kroe

Renewable heat derived 0.0 ktoe 314 ke

Heat pumps 0.0 ktoe 6418 ktoe 1700 Jobs 170 MEUR

All arher renewables 4926 ktow 9980 kroe

Gap towards 2007 115673 ktoe Souroe: Eunestat, BurCibeervER, 2045
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Summarizing these findings we can conclude thigfioalr countries are still struggling to meet their

2020 targets related to RES. Despite the large increase in the total energy equivalent energy obtainec
from solar PV, CSP and water heaters in the lasitSlears, these is still a lot to be done to

encaurage the adoption of the solar energy harvesting on a larger scale.

Belgium France Netherlands | UK
Target RES 13,0% 23,0% 14,0% 15,0%
Actual RES 2017 9,1% 16,3 % 6,6% 10,2%
Energy Solar PKtoe) 282,7 8230 189,5 9910
Jobs2017 3100 10300 6100 13100
Turnover(MEUR) 2017 | 600 1440 740 1320

Version- 15.10.2019
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1.1. FSO01 Solar energy market
1.1.1.Solarenergy marketin BE, FR,NL,UK

Unlike Japan, Europe has left its severdr long downward trend in 2017, adding 9.2 GW, a 30%
increase compared to the 7 GW installed the yeafore. The European growth is primarily a result

2F ¢dzNJ SeQa IAIALIYGAO INRGGKEI FRRAY3I Hdc D23 7F
members of the European Union, there was hardly any growth at all: th28EAdlded only 5.91 GW
in2017,comp NER (2 podydp D2 Ay Hamc® ¢KAA NBadzZ & ad.
again halved new installations in 2017. Even though 21 of the 28 EU markets showed growth, this

gl ayQid Sy2dzAaK (2 O02YLISyaldS FT2N) GKS . NROGAAK f
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Figurel Total installed PV capacity in EU 2@®017[7]

TheUKcontinues its steep downhill trip, after its government slashed its solar support in 2016. While
the final big latch of the form subsidy pipeline was installed by March, for the rest of the year
monthly PV additions remained mostly below 20 MW. in total, only 954 MW was installed, down over
50% from 2.1 GW in 2016, after it had already dropped 52% from 4.2 GWSn R4 only positive

solar headline from the UK in 2017 was about a subsidy free 10 MW solar plus 6 MW storage system.
However, even this special project is yet waiting for a wave of followers as a level regulatory playing
field still needs to be establisd.

While theFrenchmarket increased by 56% to 873 MW in 2017, from only 559 MW in 2016, it has not
reached the 2015 level of 895 MW. But after regulatory changes regardingoselfimption systems,
which had been hindered by levies and complicated reguyaframeworks and a number of solar
tenders issued and awarded, the stage finally seems to be set to enter the gigawatt level in 2018.
TheNetherlandswas the only other European market that added more than 500 MW in 2017; in fact,
the market increasetty 54% to 770 MW. While growth continued to be mostly driven by rooftop

Version- 15.10.2019
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RE projects is starting to take affn 2017, its share was 8%. But the pipelineukkjy getting larger:

in the SDE+ 2017 Spring round, solar won 2.4 GW, in the 2017 Autumn round 1.9 GW.
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For the coming years it is expected that the PV market will grewvell as the Solar thermah@CSP

market. However, various scenarios have been made to account for the reaction possible chranges i

the future PVscenario afterA y

announced strong subsidy cuts to slow down domestic solar demand that had been much larger than
originally planned in 2016 and 2017. Several solar experts revised their forecasts from strong growth
in 2018 to no growh at all, we still see a high probability for further global solar market expansion in

2018.

SI NI

&  Wdzy Nationah Energy Adriirisifatiod (NEA)

Comparisorof the PV and solar collectosystems in 2Seas countries.

KU Leuven

Belgium France Netherlands| UK EUavg
P\tInstalled in 2017{MW) 284 908 854 871
P\tInstalled in 201§MW) 367 862 1357 271
CumulPVin 2017(MW) 3610 8610 2903 12783
Cumul P\in 2018(MW) 4255 9466 4300 13054
P\\W/inhabitant 373,2 1414 250,3 197,0 2230
Solar collinstalled in 201 {MWth) | 24,8 85,8 21 7
Solar oll. installed in 201§MWth) | 20,9 109,3 25,3 4,9
Cumul solar coll. 18017 (MWth) 525 2166 455 1000
Cumul. solar coll iR018(MWth) 539 2258 457 1005
Wth/inhabitant 0,047 0,034 0,027 0,015 0,073
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BELGIUM:here is now an EWide renewable energtarget of 32% by 2030. In the current draft of its
b9/t .Sft3AAdzY LINRPYA&ASEA | Hnon G2t NBYySslofS
Hnun NBYySélLoftS SySNHe& (FINHSG 2F moezrd G GKS Y
energydemand. There is still a long way to go.

According to the draft plan, the renewables share in different sectors will be as follows:

T 40.4% in electricity
1 20.6% in transport
1 12.7% in heating and cooling

In 2011, Belgian installations peaked with over 1 GWeav systems, before starting to decline in 2012.

At the end of 2017, cumulative installed capacity was over 3.8 GW with about 290 MW installed in that
year. Over 9.3 % of Belgian households are already generating their own PV electricity, and PV powe
sUJLIX ASR HPyd ¢2K 2NJ odc 272 2F GKS O2dzyiNBQa yS

Table 4: Other informations

2017 Numbers

Mumber of PV systems in £ 10 kVA: 459.854 systems
operation in your country (a split

R _ > 10 kVA et < 250 kVA : 7.009 systems
per market segment is interesting)

> 250 kVA : 1.004 systems
TOTAL : 467.867

Table 5: The cumulative installed PV power in 4 sub-markets (MWp).

Year Off-grid Grid- Grid-connected | Other uses Total

({including connected centralized (VIPV,

large distributed {Ground, wearables...)

hybrids) (BAPV, BIPY) | floating,

< 250 MW agricultural...)
>250 MW

2007 24 24
2008 110 110
2009 667 667
2010 1096 1096
2011 2164 2164
2012 nd 2890 nd nd 2890
2013 3154 3154
2014 3266 3266
2015 3386 3386
2016 3587 3587
2017 3877 3877
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FRANCIn 2017, 887 MW of new PV systems were connected to the grid in France. Total cumulative installed
capacity increased to over 8.06 GW, including about 400 MW ifrtiech Overseas Departments. Electricity
production (continental France and Corsica) from PV systems was 9.2 TWh or 1.7 % of the national electricit
generation

2017
Peak Power range Installations Power (MW)
(number)
0-3kw 289 494 7798
3 kW-9 kw 73224 467
9 kW —36 kW 17522 438
Number of PV systems in
operation in your country 36 kW — 100 kW 13 213 1070
100 kW - 250 kW 6071 1072
=250 kW 1415 43219
Total 400 939 8044
Total Off-grid 30

Table 5a: The cumulative installed PV power in 3 sub-markets.

Off-grid Grii:ﬁ:;;:;‘!d Grid-connected | Grid-connected

S oine hokntad distributed total
2007 22,5 0 53 53
2008 229 7 150 157
2009 29,2 42 300 342
2010 29,3 242 938 1180
2011 29,4 702 2242 2944
2012 29,6 1012 3052 4064
2013 29,7 1264 3454 4718
2014 29,75 1709 3963 5672
2015 30,15 2318 4257 6575
2016 30,15 2598 (revised) 4573 7171 (revised)
2017 30,15 3059 4985 8 044

SOURCE: SDES and previous |EA N5R-FR reports (revised), PV Atlas Observ'ER and ADEME

Version- 15.10.2019
KU Leuven




terreg Il
OL1 Guide package on legislation, market, technologies and best practices 2 Seas Mers Zeeén

NETHERLANDSInce the 1990s, the application of solar electrical energy (or Photoavé&iergy,

PV) inthe Netherlands has shown a steady increase in the installed capacity and a decrease in the
price. Onaverage, prices for solar panels fell 10% per year and the installed capacity grew 30% per
year, see figure belowAt the moment theres more than 4 GWp of electric solar power installed in
the Netherlands.The current installations of more than 4 GWp cover a combined area of more than
40 km2. So wherare all these solar panels located? A traditionally very important segment are
buildings. At presentapproximately 95% of all solar panels in the Netherlands are attached to a
building. However, threether segments are gradually gaining ground and will eventually gain a
market share comparable that of buildings [source: Roadmap for Rét8ms and Applications in

the Netherlands, SEAC2].
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Figure 2 - Historical data of the Dutch sofar power market for the time frame between 1530 ond 2018,
with on the left the instalied copacity af solar panels in the Netherlands [source: CBS] and an the right
the overoge selling price of sofar ponels in Europe [source: Navigant consuiting, pvXchange],
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UK:Solar energy market in the UK is represented primarily by Photovoltaic (PV) electricity
generation. The total installed PV capacity at the end of 2018 Q2 was 13.012 GW. As can be seen
from Figure3 and Tablel, the growth in the installed capacity slowed down sharply in 2016 and went
down even further in 2017. The latest data show that the growth has halved & @hpared to

2017.
15
10
5 I
0 7J T I T T T T
2013 2014 2015 2016 2017 2018
Figure3: Installed PV generation capacity, GW (Q2 of each year taken as the refefematt) [
Verwijzingsbron niet gevondenFout! Verwijzingsbron niet gevondeh.
2014 2015 2016 2017 2018
77.9% 86.4% 38.5% 8.5% 4.6%

Tablel: Annual growth in PV capaciifQ2 of each year taken as the referen¢€put! Verwijzingsbron niet
gevonden, Fout! Verwijzingsbron niet gevondeh.

In terms of the overall renewable electricity generation, the share of PV is onifraonshore wind
electricity generation at 30.9% of all renewable electricity capacity. As can be seeRifore4, the
parity with onshore wind generation has persisted for the last three years, while thestagtowing
share has been in offshore wind generation.

The total UK renewable electricity capacity was 42.2 GW at the end of 2018 Q2, representing an

increase of 10% (3.9 GW) on the installed capacity at the end of 2017 Q2. The increase in the offshor

wind capacity, which rose by 2.2GWcaunted for 38% annual growtfiherefore, the 4.6% annual
growth in the PV capacity (see Table 1) is at the moment lagging significantly behind the fastest
growing renewable options for electricity generation, as wellhesrenewable electricity sector

overall.

Installed cagac

Tidail

Solas PY

5
H

Bloerargy

Figure4: Renewable electricity capacity (Reproduced fieouf! Verwijzingsbron niet gevonde}).
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There were 963,764 solar PV installations reported in the UK in September 2018. The ovanghelm
majority of the installed capacity falls into three categories according to the installation s®: 5

MW (33.4%), 50 kVB MW (27%), and under 4 KW (19.9%).

1.1.2. What is the predicted future potential in 2 Seasgion?

BELGIUMIf all rooftops (excludig shadow zones) are covered with PV panels (around 250 km?2 for
Belgium), this would correspond to about 40Gof generation capacityThis value is retained as

maximum potential but reaching such amounts would certainly require massive curtailment or large
amounts of local storage capacities and/or local grid upgrades to evacuate or store the produced

energy surplus. As mentioned in some studies, the potential could be much greater considering other
surface types such as fields, roads, along highways &andty NI O] & =

The proposal of the Belgium Parliament for a new Energy Pact 2050 was published in January 201¢

The main issues concerning photovoltaics are:

GAYR264Z

- Gradualphas@ dzi 2F . Sf 3IAdzyQa c¢ D2 27F ydzOf Bdredde O LI

renewables in the power supply to 40% by 2030 (8 GW of PV, 4.2 GW onshore wind and 4 GV

offshore wind).
- Increase of renewables in the power supply to 100% by 2050.

- 2 GW of largescale storage and 3 GW of distributed sksathle storage.

The Bdgian grid operator Elia published three scenarios for the Belgian electricity supply indicating

that total PV power could be in the range of 5 to 11.6 GW by 2030 and in the highest scenario could gc

up to 18 GW by 2040.

= |HSTALLED SOLAR CAFPACITY PER SCENARID
IN BELGIUM (FIG. 33)

20000 -
TEOO0 -
TE000 -
0D =

ATA)

FRANCEY HH Wdz & NationapAssenibNhdgpies M&Energy Transition for Green Growth
1 Ol ¢KS tS3aAatldAz2y FAYa G2 NBRdIzOS CNI yOSQa
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and increase the share of renewable energies in the final gross energy consumption tm 28920
and 32 % in 2030. The targets for PV to achieve the 2023 goal are 10.2 GW installed PV power by 20:
and between 18.2 and 20.2 GW by 2023.

NETHERLANDS

UK

1.1.3. Local (EU) manufacturers of components (panels, inverters) and installers

As can be seeim table belowfrom Photovoltaic Barometer 2018 2018 there wastill no relevant
manufacturer of PV panels in Eurogdéis can be a serious threat to the uptake of solar PV, since most
of the installations depend on the import of the solar panels.

Tabl.n" g

Main phatowaltads module m facturers in pois
Company | Camntry | Sl et LRAWE
fimko Solar China 11 j8a
1A Solar China [ EBog”
Trima Salar -Ch.lna [ !-Jf?".l"
LOMNGI Solar Clena [ 7 ana®
Canadian Satar China [ hEon
Wamwha Q-CILLS “Hovea [ § B
Rizan [Rorgy China [ & Bon®
GICL-5) China [ & 1m0
Takesun China [ 3904
First Soslas sk [ a el
i l .L:.-.";.r Cebailars Ssaroet l.uu.;l e ts, GlataDais o T

However for the solar collectors more EU manufacturers can be found in the table bgtoacted
from Solar/CSP Barometer 2019

Tabl.n" 6
sodar thermal collector manefacturars
|
GRIFMeneTEC Ausiria f Ching Fiat plate and varwam 1ube colleris :.
Dimas Gresca Flatplate codleciors mamuf3cturar |
Boach Tharmotechnik Garmany Heating equipment suppliss / Flat plate collector marmfacturer 4'
Snlimpeks Turuay Flaplate oolleflors masulactirer I
Thermosalar Slavakia Flat plate and vaCuum Tuie Collsooes mamlad turer 1
| Erastantar Turkay © Flatpiatocollectors masutacturar |
Hawalox Poiang Flatplate colioctors mamafacturer |
VEEssmann GErmany Higating mauipmsdnt Lappliar Fsolar thimal '
Delpaso Solar SpaIn Flat plate eolletior masulicturer |
.M"-:Lul: .I-raly Flat plate codlecton mmulacturﬁl“‘.
.'u-:E;n:Cruu:; |'.n-|+'r|=n5: Heating eguipment sspplier £ solar |r-n|m;l-:-|
| Arcon-Summark Denimark Hat plabe coliscion nu.'lurac[urm-j
. Nu::r-l. Blﬁgilli ﬂa.i;alnmlln.‘:'!a-:s rnu-':uian:tu.rm”i
Cosmasniar Ereece Flar plate coliectors manufacturer and heating squipmsst supplier '|
P — Spain

Heating eguipmsent sappliar £ solar thermal E

Sere Lardbnare T8 i
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EU 28 Belgium  France

2008 301779 2,068 1,974 EU28  Belgium  France
2008 15,729 146 126

2016 81,319 2,338 5778

2021 174,682 2687 19.878 2035 [4:639 i 291
2021 9,529 170 1,342

Figure6: Total jobs per year (FTE)
Figureb: Gross Value Added (MEURO

There is an important split in jobs between the segmentsooftop and groundmounted systems in
the EU, with the grounenounted segment historically supporting more jobs than the rooftop.

BELGIUMBelgium has almost no solar manufacturing industry andomspalmost all solar systems.
Some smaller companies aggisting focusing on the development of specific types of modules or on
BIPV. In the past some attempt have been done by consbrucompanies to diversify thebusiness,
however mostly unsuccessfulhere are a lot of smaller installers of rooftop sadgstems that are

trying to profesionalize as fast as possibidter the first booming period, a shalait happened and

some consolidation took place. Yet there are important economies of scale to realize.

FRANCE ompared to the situation in 2008, thego-economic contribution of the PV industry in 2016

has fallen in most European countries. Only the UK and France and some other countries with a sma
t+ AyadrttSR OFLIOAGE 6O0F LIWdZNBR dzy RSNJ WNBail
increase in supported jobs and GVA over the same period of time. In France, it is estimated that the
increase will continue. The workforce mainly consists of operational and maintenance jobs of existing
installations, while numbers linked to the manufachgiare slightly decreasing.

Amongthe most important solaphotovoltaicdevelopesin EU there are only 3 located in the 2Seas
region, namely EDF Renouvelables and ENGIE Green frone Brahtightsource BP from UKh&r
local developers located in theSRas region are too small to make a difference.

fapl.n"6

hladn Fprapadan sodad pivabovaliaie o

Enenpan Grrmamy 1 b

Lightsoorce B9 Uit d: Kin g e
LDF Bunouveiabias France |
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1.1.4. Legislation with respect toresid./comm. solar rooftop installations and solar
farms

BELGIUM

1.Rooftop installations

Rooftop panels are subject to approval by the services for environmental planrtimg wiunicipalities

and outcome differs from municipality to municipality. In some cases, the color of solar panels still
leads to a negative decision. An attempt has been done to resolve this from regional government. This
initiative was however not suessful.

Financial incentives for installations up to 10kW consist out of not having to pay distribution and VAT
taxes on autgself-consumption, accounted on yearly basis. With the introduction in Flanders of digital
metering, yet unsuccessful efforts lealeeen made to change this system. It can be expected that after
elections later this year, legal procedures are started, leading to investment uncertainty. In the
Walloon region, this introduction is foreseen for 2021.

The most important incentive is due the situation that it is nearly impossible to reach the Energy
Prestations for new buildings without solar panels. As a result, nearly 98% of new buildings have roo
solar panels.

2.Solar farms

Solar farms are also subject to building permits. €itiprotest against large itedlations is less
important than for windmills. Regional planners however do object regularly due to the impact on the
rural look and feel. There is also an important risk due to the emphasis on conservation of animal
natural habitats, leading to important delays in the realization of projects.

Incentives consist out of green certificates. The amount is depending on the banding factor, covering
different parameters in one formula, aiming for a Rol of 5% over a period of 18.y#dso for solar
farms, it is difficult to have a business case without acdasumption. Between 10kW and 750kW,
almost no initiatives are realized.

met

L. =10 kW >10 en =40 kW >40en = 250 kW >250en =750 kW
burgerparticipatie
vanaf 1 januari 2019 nwvt. 0,460 (2173 kWh) 0,731 (13467 kWh) 0,698 (1432 kWh)
zonder — _jokw >10 en <40 kW >40en<250kW  >250en <750 kW
burgerparticipatie
vanaf 1 januari 2019 nwvit 0,457 (2188 kwh) 0,728 (1373 kWh) 0,693 (1443 KWh)
“-:" _ Version-15.10.2019 21
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FRANCE

1.Rooftopinstallations

In 2016, the mandatory introduction of smart meters started and dtidae completed by 2021. This
measure provides an indirect support measure for smalamtisumption systems, because it removes
the grid connection costs. These costs were in general more than 12% of the price of a 3 kW system.

2.Solar Farms

Under the rew support mechanism, feeah tariffs are only available for systems below 100 kW
capacity and tenders for systems above. However, there is still a difference for the larger systems:
Systems between 100 and 500 kW bid for fixed tariffs, larger systerasiiarket premium. In the first

half of 2018 PV systems with a capacity of 479 MW were connected to the grid. The capacity of project:
in the planning stage increased to 6 GW, of which 2.5 GW already had a signed connection agreemen

1.1.5. The most important3 main barriers for the solar energy uptake

Accounting for all the findings presented above, we can conclude that the most important legislative
barriers for the solar energy uptake in the 2Seas region are:

- Uncertainty of incentive schemegnvestment conpanies as well as citizen are at this moment
very reluctant to invest due to the lack of consistency in communication betyweéticians and
the regulator.People are not sure whether this is the appropriate moment to invest. Provinces are
trying to mitigate this introducing joint purchasing

- Environmental planningRooftop PV systems are often made impossible due to local imposed
regulations. Large scale systems face large dalag to environmental issuelsandscape
planning often are a big hdle forlarge scale systems dense countiessuch as Belgiurand the
Netherlands.

- Lack of integrated climate policyn Belgium, theesponsibilities are split amongst different
federal, regional and local authorities making it difficult and cumbersome todoire a
consistent climate policyAlso this is the situation at the Helvel. However it is expected that in
the future the legislation of the Edountries will progress towards a harmonization of the policies
and measures also related to solar energyJesting and use.

The results are also presented in a vidoain, see FS01 poster in Annex2
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1.2. FSO0Zolar energy harvesting cost and investment models

g F 3ASYySNIt S@Sts (GKS St SOGNROAGE adzZLIuFaR OA
G§SOKy2ft238 A& o0lFaSR 2y FAYAGS NBa2dzNOSa GKI G

ANBFG SY@ANRYYSyGlrf AYLIOGAaAdP C2NJ 6KAA NBlFazys
AYUSNBald Ay &dzllll2 NI 320 KS &S & STENI NSy 6 IANSS (SN
wSYySgl o fBSEYNEINBRY I G(SOKYy2f 3SR RySED KIS KK
O2YLI NBR gA0K az2YS O2y@SyadAz2ylt F2Nya 2F St
SYAaaArzy tAYAGA OFldzBR WNIERBRY BK 21dsf R T2 4 HAINBy S 6
Ay@SaldySyitazr GKSaS IINB dzadzatte AyadzFFAOASYd
Syadz2NBE GGKIG NBYySgloftS SYySNAASE FNBE LINRPRdAzOBR A
LI I OS adzllll2 NI YSOKIyAayvYa GKFG GNYya¥fSNI a2vys 2
2NJ 02 GK2aS oKz o0dzz2 St SOUNROAGE®

Ly (KS TaKIAY g SFIDOTSNI 30 ARy i XKBAARY 952 i @Sy
LIK2 G202 Nl ISYyGNa2f IAy GKS w {SIFa 02dzyiNASazI T2
AYyOSyGA@Sa 6nw0 GKS O02ai0 k o0SYySTAG Y2RSta 27F i
FYR 6n0 (GKS /hu 2FFTa8OROEYSID F2NI I t+ Ayadltftld

1.2.1.Support sclemes and incentives for a solar installation investment in the 2 Seas
countries

Since 2009, support for electricity for renewable in EU member states is governed by Directive
HANHPKHY KO/ X O02YY2ytfteé NBFSNNBR (2 [|téenargy fackags,9 {
that has set the target of 20% renewable by 2020. However, Member States have full freedom
regarding the contribution of different sectors (i.e. electricity, heat and transport) and the support
instruments used to reach the targets.

In addition to certain direct subsidies for the development of certain renewable projects, or also the
policy designed to discourage the use of fossil fuels (taesice, United Kingdom, Netherlands or

the European Union Emission Trading Scheme), a comman & support mechanism is the
production incentive, but also the quota system. In the case of the electric sector in the 2 Seas
countries, we findhe following support schemdsr the promoting of renewable energy:
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BELGIUMEIlectricity from renewaldl sources is promoted at regional and federal levels mainly

through a certificatesendorsed renewable quota scheme, complemented by regional support
measures. In the three regions small PV installations benefit from net metering. The federal
government suports renewable heating and cooling by way of a tax deduction on investment costs.
The main support scheme for renewable energy sources used in transport is a biofuels quota scheme
under the competence of the federal government.

Table 1: Overview of support schemes to promote renewable energy in Belgium

Feed-in premiums 1)
Quota obligation with
Tradable Green certificates
Quota obligation without
Tradable Green certificates
Net-metering/ net-billing
Investment subsidies

Tax credits mechanisms

Feed-in tariiffs

Tenders
Soft loans

- Offshore wind
- Onshore wind
- Solar PV X
- Hydro

- Geothermal
- Solid biomass
- Biogas

pd
>

PR e e ) B
RN AL R L]

- Solar thermal

- Geothermal

- Biomass

- Biogas

- Small scale installations, e.g.
solar thermal collects, heat
pumps, biomass boilers and
pellet stoves

- Others, i.e. aerothermal,
hydrothermal

> [ |
A

- Bio gasoline X X
- Biodiesel X X
1) Formally no feed-in tariffs and premiums whatsoever are in place in Belgium. But the public service

obligations imposed on TSO Elia and DSOs to grant technology-specific minimum payments to operators

of renewable electricity generation installations if the latter desire so, hoil down to feed-in premiums in
the case on offshore wind and certain medium and large scale PV installations.

Sources: RES-Legal Europe (2019), EurObserv’ER,
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Table 2: Overview of instruments used at present in Belgium

Instrument Description
Feed-in premiums Guaranteed premium during the support contract period on top of revenues from
electricity sales: the guaranteed minimum certificate price granted by Elia works out as
a feed-in premium for offshore wind and medium and large PV projects.

Tendering Applied in offshore wind sub-sector

Renewable quota Obligation upon electricity suppliers to surrender on the settlement day of the current
scheme, certificates- year a number of certificates corresponding to a pre-set minimum share of their annual
based sales volume last year.

Net metering Possibility for an operator of a small roof-top PV installations to settle electricity fed

into the grid in the course of a calendar year at the retail electricity tariff (including
taxes and surcharges) up to a maximum level, i.e. the aggregated volume of electricity
absorbed by the operator concerned from the grid during the same calendar year.

Tax credits scheme Renewable heating & cooling installations in buildings are eligible for an exemption
from property tax for building owners.

Biofuels quota scheme | Importers/suppliers of transport fuels are subject to a renewable quota scheme for
biofuels. Compliance bhased on sample testing rather than certificates-based. No (direct)
incentives for other alternative transport fuels.

In Belgium theelectrcity from renewable sourcdRESE)is promoted mainly through a renewable

guota scheme based on the trade of certificates. As for these schemes, national TSO Elia has the
obligation- when renewable electricity generators wish-sw purchase green ceficates at a
minimumprice set by law for certain renewable electricity generation technologies (offshore wind
andhydropower). The regional renewable quota schemes are based on a framework set by the
federalgovernment including guaranteed price floors teertain technologies, but may have region
specificfeatures including the level of quotas set. Regspecific complementary support measures

in Flandersncludea renewable quota scheme stipulating different technolagecific quantities of
renewable dectricity per certificate (technology banding); an ecological (investment) prerfoum
OSNIIAY (SOKy2ft23ASa AyOf dzRSR Ay {KSenénbbleYA (4 SR
jdz2G1 &aO0OKSYSI | aaidNFGdS3aIAOE plicatian Basidoliéchnologied INB Y
y2G 2y OG0KS [¢] = ySi YSGSNAy3a F2N avlftf (§SOKy

As forrenewable heating and coolif@RESH/C) the federal government provides support to
companies investing technologies producing renewable heat andémoling by way of a tax
deduction measure and indireateasures such as applicable RD&D programmes. Repgemific
complementary support measurés Flandersncludea renewable heating quota scheme; obligation
to conduct energy auditing and usenewabg heat in schools and public office buildings; R&D by the
Environment and Enerdypnovation Platform MIP), Energy Regulation transposing the buildings
obligations for heat frornenewable energy into Flemish law, Strategy on Heating and Cooling
introducingareabased RESpblicies, training programmes for installers of heat pumps and PV
installations
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FRANCERESE is promoted through a feeid tariff, a premium tariff as well as through tenders for the
definition of the premium tariff level. The Frencbvgrnment invites tenders for the construction of
renewable energy plants in order to reach the target capacity set by a-anitial investment plan.

For RESH& C the Heat Fund support is the main tool for collective buildings. For individual housing,
tax credit is the main support scheme for renovation. For new building RES technologies are put
forward through the legal text RT2012. The promotion of biofuels in France is mainly provided through
fiscal regulation mechanisms.

In France, electricity from reewable sources is promoted through a feldtariff, a premium tariff as

well as through tenders for the definition of the premium tariff level. Renewable energy producers may
benefit from a premium tariff on top of the sale price they get on the eleityrimarket. For almost all

RES technologies, The French government invites tenders for the construction of renewable energy
plants in order to reach the target capacity set by the maithual investment plan (Programmation

t £ dzNR | vy dzS t PBE oRmichtlagt;vefstoNiias ®leased in October 2018. For the smallest
plants (less than 500 kW) fead tariff are still operating. Furthermore, persons that install
photovoltaic installations on buildings are eligible for a reduced VAT rate.

For heatingand cooling purposes the Heat Flynmplemented to finance REBC projects and which

has been implemented in 2009 and is still the main supporting measure for RES application in collective
buildings. Its budget has been increased in 2019. Another impbrterasure is Thermal Regulation
reglementation (RT 2012) that began to operate at the beginning of 2013. It created restricting
measures to promote energy efficiency and renewable energies in all new buildings. A new thermal
reglementation should be impleemted in 2020 (RE 2020).

For individual housing the main tool remains the tax credit measure implemented more than a decade
(it started in 2005). In 2019 a 30% rate of the total cost of the RES appliance for heat purposes are
refunded by the tax administteon. This measure covers almost all RES individual equipment
(individual wood stoves or wood boilers, solar thermal collectors and ambient heat). Moreover, lower
VAT rates were implemented for RB&C materials and also zero rates ¢gan to improve ovell

energy performance of housing.
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Table 1: Overview of support schemes to promote renewable energy in the France
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- Offshore wind
- Onshore wind
- Solar

- Hydro

- Geothermal
- Solid biomass
- Biogas

o (o0 |0 |O]|Oo|0
o
oo oo |o]o|O

- Solar thermal
- Geothermal

- Biomass

olo|o|O

- Biogas

- Small scale installations, e.g.
solar thermal collects, heat
pumps, biomass boilers and
pellet stoves

- Others, i.e. aerothermal,
hydrothermal

- Bio gasoline o)
- Biodiesel 0
Sources: EurOhserv'ER, French National Climate and Energy Plan, RES-Legal Europe (2019)
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