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What is SOLAR-ERA.NET? 
 

SOLAR-ERA.NET - the Network and its Objectives 

 

SOLAR-ERA.NET is a network that brings together more than 20 RTD and innovation programmes 

in the field of solar electricity technologies in the European Research Area. The network of national 

and regional funding organisations has been established in order to increase transnational 

cooperation between RTD and innovation programmes and to contribute to achieving the 

objectives of the Solar Europe Industry Initiative (SEII) through dedicated transnational activities 

(especially transnational calls). SOLAR-ERA.NET is an EU funded FP7 project running from 2012 

to 2016. Through the support of the funding organisations, more than 100 MEUR shall be 

mobilised for transnational RTD and innovation projects. 

 

SOLAR-ERA.NET - the Context 

 

SOLAR-ERA.NET is a European network of national and regional funding organisations and RTD 

and innovation programmes in the field of solar electricity generation, i.e. photovoltaics (PV) and 

concentrating solar power (CSP) / solar thermal electricity (STE). SOLAR-ERA.NET shall carry out 

the coordination and support actions for the implementation of the SEII between national and 

regional RTD and innovation programmes. The SEII is embedded in the European Strategic 

Energy Technology Plan (SET-Plan) which aims to increase, coordinate and focus EU support on 

key low-carbon energy technologies in order to achieve Europe’s 2020 energy objectives in the 

future. The SEII is a joint initiative of the industry sector, EC and member states. The objective of 

the SEII is to boost the development of the PV and CSP sector beyond “business-as-usual” in the 

areas of Research and Development, Demonstration and Deployment. For the concerned solar 

electricity technologies Implementation Plans have been developed setting out priorities for RTD in 

Europe. 

 

SOLAR-ERA.NET - the Activities 

 

SOLAR-ERA.NET’s goal is to undertake joint strategic planning, programming and activities for 

RTD and innovation in the area of solar electricity generation. Joint activities, namely joint calls, are 

defined for key topics and priorities in accordance with the Solar Europe Industry Initiative (SEII), 

based on the Strategic Energy Technology (SET) Plan and its related Implementation Plans for PV 

and CSP. In order to define and support the best joint activities, strategic information exchange 

and use of implementation tools will be carried out among the network participants and associates 

from key stakeholder groups. 
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Introduction and Overview 
 

This deliverable focusses on the solar energy RTD and innovation landscape in the countries and 

regions involved in SOLAR-ERA.NET. Initially, the Description of Work included a projects 

database. Experience, for instance, in the SETIS context, did show that such untertaking – both 

setting up and maintainig a projects database – is time-consuming and difficult, often ending up 

with a database that is not sufficiently strong nor representative that would allow for solid 

conclusions. At the first General Annual Meeting, it was therefore decided in agreement with the 

EC project officer not to spend efforts on creating another database but to focus on the 

competitiveness and innovation analysis based on the individual partners’ strategy, project portfolio 

and environment.  

 

The solar energy RTD and innovation landscape in the countries and regions involved in SOLAR-

ERA.NET was presented by the individual partners and discussed in plenum during a dedicated 

session. The presentations show a great wealth of diversity, information and insight for mainly 

three areas:  

 Market, industry and research: key figures, facts and features  

 Innovation drivers and focus: policy priorities, strategies, programmes and initiatives, focus 

areas and strengths  

 Making innovation successful: innovation success factors and stories, ideas for SEII and 

SOLAR-ERA.NET 

These presentations allowed for better understanding how innovation works in the different 

countries and regions.  

 

Some overall reflections can be made based on the presentations given: 

 

Regarding photovoltaics in quantitative terms, Europe has recently been overtaken by Asia both in 

PV module production as well as the amount of yearly installed capacity, but it still has a strong 

activity and market presence throughout the whole value chain from silicon production to 

applications. Although there is a certain and natural overlap in priority topics between member 

states (such as BIPV, grid integration or thin film technology), there is also a remarkable 

specialisation on an international level. Norway for example originally focussed on purified silicon 

and recycling materials but is diversifying its activities along the value chain. Such sectorial 

developments have typically a regional character based upon previous industrial activities and 

knowledge spill overs from other industries that find their way into the solar value chain. The 

industrial variety and strong knowledge base, also from research, is a strong point of innovation in 

the European solar landscape. Equipment manufacturers are another important group of 

stakeholders, many of them with deep roots in the semiconductor and tooling industry that continue 

to play an important international role and are spatially organised in regional clusters in France, 

Switzerland, Germany, Belgium, the Netherlands, and the UK and with some starting production in 

Eastern Europe.  
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The value chain of solar is gradually extending into energy systems in the built environment, 

construction, grid integration, consumer electronics and even textiles. This explains some of the 

increase in public research budgets in some countries like France and Austria but overall the 

research budget in Europe is stable with Germany in the lead followed by a widening group of 

countries that spend between 10 and 20 MEUR a year and a large group of countries with around 

1 MEUR to spend on a yearly basis. The total annual amount of public R&D from the member 

states adds up to around 300 MEUR, depending on the way of calculation, of which up to 30 

MEUR could find its way into SOLAR-ERA.NET joint projects.  

 

While some countries like Germany, Spain, France and Italy have explicitly ambitious goals for 

solar power in their national energy mix for 2020 and beyond, other countries like Sweden and 

Ireland do not count on this renewable resource to any large measure. Remarkable differences 

also exist in Europe with regard to the speed of introduction with initially slow movers in PV 

deployment like the UK and the Netherlands catching up in the most recent years and showing no 

signs of a slow down yet. Other countries like Spain and Belgium have come to a complete stand 

still after a boom and especially the market segment of larger MW systems has seen a drop of 

interest and activities. The consumer market of roof top systems continues to grow and this 

explains partially the acceleration of deployment in some North Western countries. The business 

model for PV differs in each country and depends on more factors than just the “grid parity”. In the 

UK and the Netherlands but also Switzerland, up front financing schemes are an important 

ingredient for continued market growth. 

 

After the international consolidation in the solar sector and shift of production to Asia a new 

generation of start up companies can be observed in many countries and regions including Finland, 

Lithuania, Turkey, Sweden, the UK, Wallonia and Israel that target specific niche markets or 

positions in the value chain like BIPV and smart modules or energy services related to PV. Europe 

is well positioned to offer these companies an innovative environment and let’s hope the lessons 

from the recent past are well learned. 

 

The research and innovation landscape thus varies strongly depending on research strategies and 

activities of the past, the extent of industrial implementation, innovation and industrial policy, 

market development as well as the prevailing energy policy. PV tends to play an increasing role – 

either in research, technology and industry or applications, or all of these together – albeit at 

different levels, in most if not all European countries. For CSP, the picture is more differentiated 

with a few countries strongly active on the research and technology front and the more southern 

countries also active in deployment. A number of countries do not have any relevant activities in 

CSP. 

 

As a starting point, SOLAR-ERA.NET has to build on this existing national research and innovation 

landscape and foster meaningful transnational activities of relevance to today’s development 

needs and issues. Going beyond a smart combination of existing competence and capabilties, the 
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research and innovation efforts of SOLAR-ERA.NET should also trigger new topics and outreach 

initiatives. With respect to the role of SOLAR-ERA.NET and how to contribute to an innovative 

environment, the following approaches were formulated as possible ways to move forward: 

 

Topical: 

 

 Explore vertical, trans-national value chains in the different technology areas  

 Identify synergies with other technology areas, e.g. materials, nanotechnology, processes, IT 

 Address cross-cutting issues, e.g. grid integration, storage, buildings, hybrid systems 

 Identification of common needs for different technologies 

 Cross-fertilisation of different technologies and industries  

 Address standardisation and certification issues 

 

Organisational:  

 

 Mix of top down programmes and bottom-up activities 

 Complementary instruments (VC, basic, mentoring, accelerators, legal and IPR councelling, etc) 

 Networks & proximity, cooperation research centers & companies 

 Flexibility, agile and adaptive system as well as lean and quick processes. 

 

The following sections show the presentations given by the individual partners. 

 



The solar energy RTD and 
innovation landscape in Austria

Anita Hipfinger

FFG

anita.hipfinger@ffg.com

www.ffg.at

Elvira Lutter

KLIEN

elvira.lutter@klimafonds.gv.at
www.klimafonds.gv.at

Contents

• Market, industry and research: 
Key figures, facts and features

• Innovation drivers and focus:
Policy priorities, strategies, programmes and initiatives
Focus areas and strengths

• Making innovation successful:
Innovation success factors and stories
Ideas for SEII and SOLAR-ERA.NET

7



Austrian PV Market 

Annual installed capacity 2012-2013: + 49,5%
Total installed capacity 2013: 626 [MW] 
→ strong growth continued in 2013
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Market support schemes

Investment grant for systems up to 5 kWp 
National FIT-schemes:
Subsidies from 5 kWp up to 350 kWp plus 
investment grant
Regional investment grant up to 5 kWp

Austrian PV Market 
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Austrian PV Market

1.6% 4.4%
0.6%

93.4%

Roof integrated

Free-standing

Facade-integrated

Roof-mounting
structures

Industry - PV

• Highly diversified
o PV modules production,

o converters,

o tracking systems,

o other PV components and devices

• 4,847 full time jobs (2012)

• ~ 50 industrial companies

• ~100 % export oriented

• Total turnover 389 MEUR (2012)

• Domestic value added 148.2 MEUR

Research driven companies
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Industry - PV
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Research - PV
Key topics
• Quality management tools and methods
• Material combinations & production methods for flexible 

PV elements
• Innovative components (modules, encapsulants, inverter, 

wiring etc.)   
• Boost module performance and durability with cheaper, 

easy available and non-toxic materials

Key figures
• Number of research groups in PV: ~ 10
• Overall public RTD funding in PV: ~ 10 MEUR per anno
• Number of ongoing RTD projects in PV: ~ 30

10



Research - PV
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7 years | 44 projects | 25 MEUR funding
Increase from under 1 % to 20 % in 2013

Policy
Basis

• National Renewable Energy Action Plan

• National PV 2020 target of 322 MWp already surpassed -> 
362 MWp installed capacity in year 2012

Research, innovation and demonstration

• Energy research strategy 2050

• National roadmap for PV RTD

• Increased financial means for lighthouse projects

Market

• Green electricity act – feed in tariffs for plants > 5 kWp

• Tax for self consumption > 25,000 kWh under discussion

11



Focus Areas and Strengths - PV 
• Highly diversified PV industry, covering production of

modules, converters, tracking systems, components and
devices

• High density of planning and installation companies
• Specialized institutions and universities with an important

role in international photovoltaic R&D

Success Stories and Priorities
• Advanced Manufacturing processes for cells and modules 
• Performance enhancement and lifetime extension 
• Materials development and sustainability 
• Large Scale deployment (Building Integration, Grid 

Integration) 

Successful Innovation - PV 
Key factors

• Testing photovoltaics above all field trials for BIPV.

• Sustainability issues from power generation, installation to 
environmentally correct recycling.

• Systemic photovoltaic solutions linked up with holistic 
energy efficiency measures in buildings.

• New materials with a wider range of material, surfaces 
and buildings.

• Subsidies providing manufacturers and operators with the 
necessary financial security.

• Entire chain of education including electricians, energy 
advisors, architects, building developers etc..

12



Innovation and SEII / SOLAR-ERA.NET 
Innovation
• Address standardisation and certification issues
• Development of material combinations and production methods for flexible PV-

elements (films, coating, inkjet printing, substrates etc.)
• Reduce losses and increase efficiency by innovative components (modules, 

encapsulants, inverter, wiring etc.)   
• Boost module performance and durability with cheaper, easy available and

non-toxic materials

Organisational
• Use synergies (and don’t overlap) with other relevant ERA-NETs, e.g. smart 

grids, smart cities, materials, etc.
• Could precommercial procurement be an option to implement cross-country

large scale demonstrations in a project (to assess e.g. environmental impacts, 
radiation, humidity, altitude or public awareness)?

13
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© IMEC 2014 

PV: 2013 IN A NUTSHELL

China 
record

capacity 
added

11 GW

Top 3
markets

China
Japan
USA

Global 
capacity 
added

37 GW

Total
installed
capacity

135 GW

Electricity 
produced

World 
0.9%
Italy
8%

Market 
growth

Asia 
+170%
Europe
-40%

Source: IEA PVPS (2014)
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INCREASING COMPETITIVENESS 

Source:
Fraunhofer ISE (2014)
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SILICON: CAT WITH NINE LIVES

1956

15
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GRID INTEGRATION:
THE NEXT BIG CHALLENGE 

M. Lippert,

SAFT

Source: Fraunhofer ISE (2013)

Week 29, 2013, Germany
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PHYSICAL INTEGRATION: KEY?

technology only…

16
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PHYSICAL INTEGRATION: KEY!

RidderSolarRidderSolarRidderSolar

technology ánd design
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FLEMISH NATIONAL PV MARKET

Zie visietekst Vlaanderen:
▸ http://www.ode.be/images/zonnestroom/PVVlaan

deren/pvvl_visietekst_boekje_v4_update_6nov20
12.pdf

http://www.pv-
tech.org/news/pv_in_flanders_not_dead_fla
nders_installed_capacity_reaches_over_2g
w
http://www.vreg.be/sites/default/files/upload
s/evolutie_aantal_panelen_en_vermogen.p
df
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INDUSTRY – PV (ZIE NOTA 
ONDERAAN)

10
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RESEARCH - PV

Key partners:
▸ Energyville (imec, uhasselt, kuleuven, vito)
▸ UGent
▸ Powerlink Oostende

Key topics:
▸ Thin film solar cells (CIGS/CZTS, OPV, 

Perovskites)
▸ Crystalline Si solar cells (iPERT, MWT, IBC, 

stacked cells)
▸ Smart PV modules / BIPV solutions
▸ Grid integration
▸ Modeling / characterization and reliability

18
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FOCUS AREAS AND STRENGTHS - PV

PV-related RTD Topic list:
▸ Material development for printable organic and inorganic 

cell technology
▸ Global leader in cell technology

- Crystalline Si cell technology
- Organic solar cell technology
- Alternative materials for thin-film PV

▸ Energy yield assessment of PV-systems by bottom-up 
modelling and validation by detailed outdoor and indoor 
measurements

▸ Development of electrochemical solid-state storage for safe 
and reliable local storage

▸ Development of miniaturized invertors for module-level DC-
DC convertors – use of new materials like GaN to improve 
reliability of invertor

12
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POLICY (LUT?)

Basis
▸ SET-plan Flanders
▸ Worked out in organisations like Generaties and Smart Grid 

Flanders
▸ Presence of Flanders in bodies like SEII-team, EU PV Technology 

Platform, Smart Grid Platform, …

Research, innovation, pilot, demonstration and lighthouse 
projects
▸ Action plan:

- PVII initiative
- Focus from material development – solar cell – BIPV integrated systems

Market
▸ Evolving feed-in tariff scheme based on electricity tariff and cost of 

installations
▸ Building regulations require use of “renewables” 

19
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Product 
development
Bilateral projects

Joint developments
New ventures

Roof 
integration

Facade
integration

Vehicle
integration

Agri PV

Technology development
Program-based research

Cells Storage ElectronicsModules

Energy
Ville

Storage and 
PV-

technologies
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SUCCESSFUL INNOVATION - PV

Key factors:
▸ State-of-the art R&D process and analysis equipment (enabled by 

VFI)
▸ Solid human expertise basis in Flanders
▸ Integration of players over the value chain to accelerate transition 

from lab to fab (examples: Si-PV IIAP, OPV IIAP with Solliance, 
…)

Success stories:
▸ Leading in Si cell technology

- Replacement of Ag by Cu
- Introduction of epitaxial growth to simplify present cell processing
- Most advanced open R&D-line for Si-PV R&D worldwide

▸ Leading in TF-PV technology
- Highest efficiency for non-fullerene containing cells
- Highest efficiency for modules (for R&D-organisations)
- High-efficiency for selenide-based alternatives for CIGS

20



The solar energy RTD and 
innovation landscape in Belgium-

Wallonia
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Le photovoltaïque en Wallonie
Par an Cumulé

Market
• Total installed capacity 2012 for PV : 547 MWc
• Annual installed capacity 2013 for PV (tbc): 13 MW (i.e.1.993 

installations, ≤ 10 kW) 
• Majority of grid connected PV (grid covers the whole country) 
• Market support schemes: adaptation & transition from green 

certificates (325 to 97 €/MWh -15 to 10 years)Solwatt-Plan 
to incentive scheme Qualiwatt (5 years + quality criteria 
(equipment, installer, installation)

• In Belgium, 2,7 GWp 2012 (flanders 79%, Wallonia 20%, 
Brussels 1%), ~3 GWp in 2013 (270 Wp/inhabitants)

• National PV capacity (2012) = 13,8% of total electricity 
generation capacity, 40% of new electricity generation 
capacity, 3,91% of total electricity consumption

• In Belgium, 320.000 PV systems; 1/15 of households

22



Industry

• Key sectors, PV:  Module manufacture+BIPV, Substrates 
(glass, steel, silicones, chemicals...), Tracker, Laser 
technologies, Thin-film, Control&test, Grid integration, 
Recycling

• ~80 Companies in PV in Wallonia along the whole value 
chain  www.solarpvwallonia.be

• Estimated number of workplaces in PV ~7.000 FTE/2009

Industry

23



Industry

• Materials & Substrate integration: AGC, AMOS, 
Centexbel,CRM Group, Coretec Engineering, Drytec, 
DowCorning, FEMAGsoft, Multitel, 
Materia Nova,Saint-gobain, Solvay, Umicore,...

• Cell & Modules: Cenaero, Derbigum, Issol, Izen,...
• Test & certification: Eliosys
• Inverter & Grid: CE+T, Meterbuy, Coretec,...
• CPV & Tracker: AMOS, CSL, De Simone, Optim Test Center
• Recycling: Recma, Comet Treatments

Research
Key topics: on PV : 
•Cost reduction: cheap and/or third generation solar cells
•Concentrated photovoltaic systems (lenses,…)
•Manufacturing processes of silicon solar cells (e.g. laser 
technologies) 
•Increasing efficiency and optimisation of PV systems (all chain 
approach): improve the efficiency, production 
simulation/prediction, the reliability, recyclability, eco-conception, 
modularity, trackers, BIPV, BOS,... 
•Developing economic activities (application oriented approach): 
transfer of the scientific results into practical solutions as well as 
industrial processes and products.
•New economic and social acceptance/participation
CSP : support industrial research development projects with a 
view to export markets

24



Research

• Number of research groups in PV: 
• 23 Universities, High schools, Research centers
• > 50 ETP
• http://energie.wallonie.be/fr/solaire.html?IDC=7725

• Overall public RTD funding in 2012: 
62 M€ in energy 
3,6 M€ for solar energy and 
3,2 M€ for PV

Research

25



Research

Policy
Belgium National renewable energy action plan fixed a target of 1,34 GWp
installed in 2020 in order to reach national target of 13% renewable energy in 
2020 according to the European Directive. 

This objective has already been beaten in 2011 and late 2012 projections 
hoped to reach between 4,8 and 7 GW installed in 2020.

This national target of 13% renewable energy in 2020 isn’t translated yet into 
regional objectives. So there are no concrete objectives for PV at this level. 

A study shows that Belgium could reach 100% of renewable energy sources by 
the year 2050. Following the different scenarios tested, PV reaches 50 GW and 
even 170 GW in the PV oriented scenario.

26



Policy
Policy initiatives and instruments

• "Solwatt“ -Plan : broad support for PV installations, training of 
installers and R&D. 

• "Qualiwatt"-Plan giving support to PV installations in accordance with 
the budgetary constraints of public services. Measures for the training 
and certification of installers and support criteria concerning the 
choice of facilities.

• Within SPW (DGO4 and DGO6), energy research projects 
(international and regional) benefit of >30 MEUR per year.

• Moreover, DGO4 grants support activities and investments in the 
various sustainable energy fields for public and private entities as well 
as for households through a DGO4 global annual budget of 
approximately 100 MEUR.

Focus Areas and Strengths

27



Successful Innovation 

Success stories and / or factors

• Work in progress (PV on roofing)

• Transfer of knowledge (telescope optics, battery,...)

Innovation landscape
• Big players in energy

• Big infrastructures needed

• Interdependance with international context

• Determine niche markets and insert in european and 
international context

28



Innovation and SEII / SOLAR-ERA.NET 

Ideas for SOLAR-ERA.NET (for boosting innovation)

• Reinforce connections with other technologies (grid, smart cities, 
storage,…)

• Ambitious common projects?

29



The solar energy RTD and 
innovation landscape in Cyprus

Ioanna Sergidou Loizou
iloizou@research.org.cy

www.research.org.cy

Christakis Theocharous
ctheocharous@research.org.cy

Cyprus Energy System

• Isolated island: no interconnections with other countries.
• Seasonality on Energy Demand (summer/cooling)
• Limitation in RES Penetration in order to secure electricity system 

stability
• Almost the total energy demand is met through the consumption of 

imported oil products
• Electricity generation was for 2012, 93.5% oil fired (around 6.5% 

was by RES) 
• High Cost of Energy Supply 

30



Solar Thermal Systems

Solar Thermal Energy 

• Approximately 92% of 
households and 53% of hotels 
are equipped with solar water 
heating systems 

• Approximately 1m² of installed 
solar collectors per capita 
(WORLD RECORD) 

Usage 

• Hot Water 
• Space Heating 
• Space Cooling 

Incentives

• 55% grant for houses 
• 30-40% grant for enterprises 

Photovoltaic Systems

• 2020 Target : 192 MW 
• 36.5MW of PV systems are in operation 
• Fully Licensed: Another 81 MW 

31



Concentrated Solar Power Plants

• 2020 Target : 75 MW
• Fully Licensed: 2 Projects 100 MW 

• Project No.1 
– Technology : Stirling Dish 
– Capacity : 50MW 
– Storage : No 

• Project No.2 
– Technology : Solar Tower 
– Capacity : 50MW 
– Storage : Yes (Graphite) 

Cyprus’ Solar Industry

• 20-25 Manufacturers of Solar Thermal Systems
– cover domestic market
– Limited exports

• 1 PV Module Manufacturer
– Annual manufacturing capacity 60MW
– Exports the biggest part of the production

• 60-70 Importers/Installers of Solar Thermal and 
PV Systems

Limited Research Activity

32



RES: Policy

Mandatory Targets for Cyprus (EU DIRECTIVE 2009/28/EC) 

• 13% RES to the gross final energy consumption in 2020
• 10% of RES to the final consumption of transport by 2020 

Insentives

• Feed in Tarifs are not currently offered for new RES plants
• 2014 support schemes are targeting to install 13,5MW of

additional PV systems through net-metering and self-
generation.

• Open market model is expected very soon to be
announced. New large scale PV projects may be able to
be accommodated.

• RES plants with storage are preferred

Research in Cyprus

• Young R&I System
– 1992: University of Cyprus
– 1996: Research Promotion Foundation (RPF)
– 1999: FP5

• R&I expenditure: 0.50% GDP
• Presently: 7 Universities (3 Public + 4 Private) + other 

research centres
• Key research sector: ICT
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RPF: General Information

• The National Funding Agency of Cyprus
• An independent organisation governed by a Board of 

Directors, appointed by the Council of Ministers.
• RPFs core objective is the promotion of scientific and 

technological research in Cyprus:
• Financing Research Projects through the Development 

and Monitoring of Competitive Programmes
• Managing European Research and Innovation Projects 

and Promotion of International Cooperation in 
Research and Innovation

RPF’s Main Activities

• Management the Cyprus government budget for RTD
and, as from 2007, also from the Structural Funds of the
European Union.

• Design and implementation of the national research
programmes

• From FP5 and onwards, the network of the NCPs is
hosted by RPF

• Participation in several ERANETs, JPIs and Article 185
Programmes, (M-ERANET, FACCE JPI, Cultural
Heritage JPI, Water JPI, EUROSTARS, etc)

• Preparation and implementation of bilateral
agreements between Cyprus and other countries in the
field of research and technological development
(Greece, Israel, France etc)
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Solar Energy in National Research 
Programmes 2007-2013

• No specific focus or strategy on Solar Energy research
• Solar Energy was supported by the Action “Energy” of

the National Programme “Technology”
• 4 Projects related to solar energy funded (total

budget 600,000 Euros)
• Solar Energy related projects were also funded in the

framework of other horizontal programmes (ie SMEs and
New Researchers Programmes)

• Number of research groups in Solar Energy ~ 4

Solar Energy in National Research 
Programmes 2014-2020

• Smart specialisation strategy is an Ex ante conditionality
for the European Structural and Investment Funds

It sets priorities in order to build competitive advantage by
developing and matching research and innovation own
strengths to business needs in order to address emerging
opportunities and market developments in a coherent manner,
while avoiding duplication and fragmentation of efforts;

• Country’s competitive advantages: Sun & human capital
(among others)

• Tourism and Energy are selected as the two primary
priority sectors of the S3Cy.

• Solar Energy will be one of the primary sectors of
Cyprus’ national R&I strategic policy framework of the
period 2014-2020.
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Thank you 
for your attention
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Market
• PV, not CSP. No FiT or net pricing, but investment support 

30% (Ministry) and RDI support by Tekes and Academy. 
Working group  led by Ministry 1-11/2014 analyses situation

• Until now mostly off-grid solutions for summer cottages. Has been 
innovation policy, not energy policy. Grid connections  +100% annually. 

• Increasing interest:
- Cities, municipalities, construction companies, investors: driving force 

new building regulations + green values and image + self consumption. In cold 
climates not many other possibilities to meet the requirements than locally 
generated energy

- Energy companies, utilities have started to sell “solar packages”, interest 
also in bigger demo sites to learn more  (very low energy prices in Finland)

- Roof top segment: self consumption main driver (no economy otherwise)

- Export sector: need for pilot cases and demonstrations

PV-Industry in Finland

• Mainly export
• Number of companies in PV ~ 40 + many

small installers & engineering companies
• Strength areas:

1) Inverters & automation & smart grid
2) Materials
3) New business models, systemic solutions

• Leading companies: 
• Large: ABB, Cencorp, Fortum, Vacon, Ruukki, Luvata, 

Glaston…
• SMEs: The Switch, Beneq, Ensto, NAPS, Areva Solar, 

Telog, LeaseGreen, 

• Public funding 2..7 M€ annually (+ public
research 1..2,5 M€ annually)

Materials, components

Machinery, tooling

Inverters, elctronics, smart grid

Turn key projects, power and 
Construction companies
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Research

• Number of research groups in PV: 10 +
• Aalto: Silicon (Hele Savin), Organic, systems (Peter Lund), Business 

Models (R Lovio)
• TUT: CPV (Mirca Guina), inverters and smart grid (Esa Vakkilainen) 

organic, polymers (Helge Lemmetyinen), 
• LUT: Solar Economy (Christian Breyers), Energy systems, distributed

energy (Jero Ahola, Jarmo Partanen)
• Helsinki: organic, ALD (Leskelä)
• JY: Nano (Jouko Korppi-Tommola)

• Overall public RTD funding in PV: 2.. 7 M€/year
• Number of ongoing RTD projects in PV 25-30

Focus Areas and Strengths

PV Topic list
• Materials (chrystalline, organic, CPV, CIGS, …
• Manufacturing processes, automation, ICT
• Systems, Grid integration, BoS
• Buildings & economy & Smart Cities 
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Policy, programmes and initiatives

General focus areas

• Cleantech, energy efficiency, innovation policy, renewables …
– Innovation policy: renewal of industry, SMEs, growth entrepreneurship
– Innovation tools: funding, mentoring, coaching, accelerators, VC (Tekes + 

private)

Renewables/small scale/distributed productions

• Principle: “Removing barriers and creating opportunities” for 
small scale distributed production 
 Working group by the Ministry (study on incentives, regulations, barriers, 
taxation, cooperation, potential, market etc), ready 11/2014

• Roadmap 2050 

Successful Innovation 
Key factors
• High commitment & acceptance for R&D and innovation
• Mix of top down programs and bottom-up activities. We try to

‘challenge our customers’
• Complementary instruments (VC, basic, mentoring, 

accelerators, legal and IPR councelling, etc)
• Networks & proximity, cooperation research centers & 

companies
• Flexibility, agile and adaptive system. Lean and quick 

processes. Team Finland-concept. Systematic foresight
PV
• Finland has just started the race. Focus on international 

growth (need for domestic market to demonstrate solutions)
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Public sector activities of R&D in Finland

PARLIAMENT

Academy of
Finland

Universities

Ministry of
Employment

and the
Economy

VTT

Tekes

Other
ministries
and their
institutes

Sitra
Finnvera plc

Finpro
Finnish
Industry

Investment Ltd

Regional
ELY Centres

GOVERNMENTResearch and
Innovation

Council
Ministry of

Education and
Culture

Tekes R&D funding in 2012
Total 570 million euros and 1,640 projects

The funding for R&D includes 14 million euros from EU Structural Funds.

02-2013DM 1075883 and 607668

R&D grants 
to companies and

public organisations
236 million euros

R&D loans to companies
117 million euros

Research funding
for universities,
research institutes
and polytechnics
217 million euros
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The productivity of Tekes customers has increased 
more compared to other companies in Finland

Source: Etlatieto Oy, 2012

Growth in productivity in SMEs (3-250 employees 2001-2010)

Tekes customers received funding from Tekes in 2001. Companies
in the comparison sample have not received funding from Tekes.

Tekes customers, examples

04-2013DM 1114485

Global Top 300  i.e.
Finnish companies on the 
list of most innovative 
technology companies, all 
Tekes customers:
Epicrystals
HyperIn
Kiosked
Miradore
Modz
Ovelin
Relaxbirth
Senseg
ThingLink

TOP 100:ssa
Kiosked 
Relaxbirth

10 fastest growing companies 
in Finland in 2012, 8 of which 
are Tekes customers 
(growth in 5 years, %):
Dream Broker Oy (2712 %)
Nord Software Oy (2052%)
Analyse2 (1641 %) 
Eniram Ltd (1514 %)
Aito Technologies Oy 
(1437 %)
Klikkicom Oy (1200 %)
Vincit Oy (1036 %) 
Nethit Oy (1036 %) 
Rongo Oy (850 %) 
Beneq Oy (801 %) 

Finnish companies on the
list of European hottest
start-up -companies,
all financed by Tekes: 

Ovelin 
Kiosked 
Tinkercad 
Audiodraft 
Grand Cru 
Mendor 
Powerkiss 
Steam Republic 
Thirdpresence 
Grey Area
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Management’s 
skills in international 

interaction

Willingness to 
grow and plans for
internationalisation

Organisation of
regeneration and
growth

Customers

Opportunities

Current status 
and capabilities

Market potential 

Utilisation of partnerships
and networks 

Reforming operational
models in the market

Customer insight

Assessment of an SME's innovation ability

05-2013DM  1020530

Product portfolio and
possibilities to expand it

About Tekes

Our services
 Funding for research and innovation projects. 
 For young innovative companies (< 6 years), funding is also available 

for business development (Young Innovative companies up to 1 M€).
 Early stage VC fund
 Program services (networking, studies, internationalizing, mentoring..)

Customers
 Funding for forerunners and particularly challenging projects: 

o Companies – some 5,000 active customers.
o Universities & research institutes – most research teams.
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Market

Annual and 
cumulated 
evolution of 

grid-
connected 

installations 
in France

Market support schemes :
- National FiT
- Tax credit till end of 2013
- Call for tenders for PV installations > 250 kW

Market

Grid-connected Off-grid 
Distributed Centralised ground-

mounted 
Sub-total grid Domestic and non-

domestic 
3 425 MW 

(317 340 systèmes) 
1 248 MW 

(157 systèmes) 
4 673 MW 

(317 497 systèmes) 29,6 MW 

Cumulative installed PV power at the end of 2013 (MW)

Power range
Tranche de 
puissance 

Installation number
(% of total) 
Nombre d’installations  
(part du total) 

Power (MW) 
(% of total) 
Puissance (MW) 
(part du total) 

0 – 3 kW  263 500 (83 %)  704  (15 %) 
3 kW – 9 kW  26 362 (8,3 %)   154  (3 %) 
9 kW – 36 kW  14 789 (4,7 %)  364  (8 %) 
36 kW – 100 kW   6 919 (2,2 %)  521  (11 %) 
100 kW – 250 kW        4 988  (1,6 %)    865  (19 %) 
> 250 kW     939 (0,3 %) 2 065  (44 %) 
Total   317 497  (100 %) 4 673  (100 %) 

 

Grid-connected 
cumulative installed 
capacity as at end 
of 2013
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Typology of French PV Industry

From feedstock silicon to PV modules and systems

 Feedstock silicon, ingots and wafers: +/- 5 companies

 Cells & Modules (c-Si): > 10 companies
 Thin Films and OPV: few companies (pilot lines).

 CPV: few cells and modules producers and 2 trackers producers.

 BOS and electrical equipments: +/- 100 companies .

 > 20 equipment manufacturers for PV materials and components 
fabrication.

 Installers: several thousands.

 Energy producers: +/- 20 companies

 Total investment in 2013 related to the domestic market (equipments and 
installation): ~ 1,3 Billion EUR

 ~ 10 000 jobs for PV in 2013.

Research-PV
Key Topics
• Silicon purification and crystallisation
• High efficiency c-Si cells (IBC, HJT, n-type, etc)
• New materials for modules, BIPV components, Hybrid PV/T modules
• Thin film technologies (CIGS, a-Si based materials)
• OPV and novel concepts
• Concentration cells and modules
• BOS and Grid integration
• Environmental aspects

Key figures
• Two R&D major Institutes: INES (National Solar Energy Institute) 

and IPVF (Institut Photovoltaïque Ile de France)
• About 40 research teams involved in the RTD projects
• Overall public RTD funding in PV ~ 43 MEUR/year (period 2011-

2013)
• Number of on going RTD projects in PV > 60
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Policy
Basis
• Government’s goal set for 2020 of a volume of 5,4 GW by the 2009 

PPI Act. 
• Objective of 800 MW per year announced by Ministry (2014).
• New Energy Transition act will be passed in 2014 and will determine 

the new attitude of government support for renewable energy.

Research, technology Development and Innovation
• R&D funded by national public agencies such as ADEME, ANR and 

Bpifrance. 
• Demonstration projects: part of the major government initiative 

‘Investment for the Future’ (Investissements d’avenir).

Market
• New set of stable and durable measures for the development of solar 

PV to be defined (integration of self consumption).
• Calls for tenders to be maintained for PV systems > 100 kW 

(innovation and environmental aspects reinforced)

Focus Areas and Strengths

PV RTD Topic list
• Physical process for silicon purification.
• New equipments and components for crystallisation (Mono-casting) 

and wafering.
• Low cost technologies for CIGS modules.
• New manuacturing process for OPV modules.
• Advanced solutions for silicon based solar cells.
• High efficiency multijunction cells for CPV.
• Multifunctional BIPV modules.
• New materials for modules and innovative process for cells 

encapsulation.
• Innovative electrical architecture for PV systems (ex: high voltage)
• Integration and high penetration of PV in electrical grids 
• Reduction of environmental impacts of PV modules and systems.
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Innovation landscape

Successful Innovation

Key factors
• Strategy defined in the framework of roadmaps developped by ADEME in 

cooperation with experts from industry, public research, ministries and other
agencies.

• Complementary tools for financial support of RTD from upstream to
downstream of the value chain and according to the maturity of the technology.

• Major research institutes like INES and IPVF to strengthen collaboration
between industry and laboratories

• Demonstration/preindustrial programme (Investments for the future) to
accelerate transfer to industry.

Success stories
• Collaboration of equipement manufacturers around ECM and INES in the

development of a complete vertical integrated modules production line.
• Structuration of the CPV sector.
• BIPV components
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Innovation and SEII / SOLAR-ERA.NET 

Innovation
• Opportunity to gather complementary skills on a large field of

thematics linked to Solar Energy.
• Identification of common interests (same issues).

Organisationnal
• Intellectual property management.
• Need to anticipate the results of full proposals in term of budget in 

order to reduce the delay of financing.
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German Market 

Development of grid connected PV capacity in Germany, 
*first estimate as of January 2014

German Market 

--------- cumulative installed PV-Capacity

G
W

------ cumulative FIT-refund

B
illi

on
 E

ur
o 

Source: Aktuelle Fakten zur PV in Deutschland , FhG-ISE

Development of the feed-in tariff (FiT) for small rooftop systems (< 10 kW)
year           2001  2002  2003  2004  2005  2006  2007 2008  2009    2010   2011   2012*   2013*  2014*
EURcents/kWh       50,6   48,1   45,7   57,4   54,5   51,8  49,2    46,75  43,01   39,14  28,74  24,43 17,02   13,68

* adjusted by a flexible monthly degression rate between 1 – 2,8 % throughout the year
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German Market 

Market segments:    ownership 2010 

Market support scheme: national FIT-scheme

private persons
39,3%

farmers
21,2%

business, trade, 
industry
19,2%

Source: Aktuelle Fakten zur PV in Deutschland , FhG-ISE

Industry PV/CSP

German industry
PV

• complete industry value chain
• ca. 40 companies (manufacturers)
• more than 100 BOS component manufacturers
• hundreds of project development, system integration and installation

companies
• ca. 80,000 workplaces
• 13 Bio Euro total turn over
• 65% export rate 2013

CSP
• component manufacturers, no EPC (CSP)
• ca. 30 companies (component suppliers, engineering and services)
• 100% export rate 2013
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Research – PV

Key topics PV
• Silicon wafer technology
• Thin-film technologies, especially based on Silicon and Chalcopyrites

(CIS/CIGS)
• System technology for both, decentralised grid-connection and island systems
• Concentrated Solar Power and other alternative concepts and
• Industrial processes
• Quality assurance, reliability, standardization 
• Cross-cutting issues like Building Integrated PV (BIPV), recycling or research 

on the ecological impact of PV systems

Key figures
• Number of research groups in PV:    ~ 73   
• Overall public RTD funding in PV (ongoing BMUB projects in 2013): 36,2 Mio Euros
• Number of ongoing RTD projects in PV:    43

Research – PV/CSP

Key topics CSP

• New heat transfer fluids (salt, direct solar steam)
• Solar towers
• Parabolic troughs, fresnel systems
• Storage technologies
• Operation and maintenance
• Quality assurance, reliability, standardization

Key figures
• Number of research groups in CSP: ~ 3
• Overall public RTD funding in CSP (ongoing BMUB projects in 2013): 8,7 Mio Euros 
• Number of ongoing RTD projects in CSP: ~14
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Policy
Basis: „Energiewende“

Objectives: reduction of greenhouse gases, reduction of engergy consumption
(electricity, buildings, traffic)

Research: 6th Energy Research Program of the German Government (2012 -2014)
“Research for an environmental friendly, reliable and economical
feasible energy supply”

Different funding activities and joint initiative of the

Federal Ministry of Education and Research (BMBF)
Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety (BMUB)  
Federal Ministry for Economic Affairs and Energy (BMWi)

Market:  FIT-tarif scheme
self consumption in connection with FIT-scheme

Focus Areas and Strengths PV/CSP

PV

• Si wafer technology under industrial leadership
• further development of CIGS-technology (efficiency, processes, less

material/energy consumption, Cd-free)
• CPV (4J cells, efficiency up to 50%, modul, system)
• Inverter (< 6 kW, > 1MW) 

CSP

• salt as HTF for Parabolic trough and fresnel solar fields
• pressurized volumetric receiver for solar towers
• Heliostat, heliostat field
• qualification and standardization of components
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Innovation landscape PV and CSP

PV Research PV Manufacturers Leading CSP Players

Source: Germany Trade & Invest

Successful Innovation

Key factors
• reliable support of RTD (program, strategy, budget)
• reliable, longterm frame conditions for the industry and the investors
• complementary of funding instruments
• industrial orientation
• continuous monitoring/evluation
• Look beyond one’s own nose

Success stories - PV
• Cooparative project «Sonne» 
• CIGS-technology
• CPV-technology 

Success stories - CSP
• different parabolic troughs
• solar receiver tube
• test and qualification services
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Innovation and SEII / SOLAR-ERA.NET 

Innovation
• Explore vertical, trans-national value chains in th different technology areas
• Identify synergies with other technologies areas, e.g. materials, 

nanotechnology, processes, IT
• Adress cross-cutting issues, e.g. grid integration, storage, buildings, hybrid 

systems
• Identifcation of common needs for different technologies
• Cross-fertilisation of defferent industries

Organisational
• SOLAR-ERA.NET – another funding option, or more….?
• Flexbility, timing, speed and impact – how to improve and accelerate … ?
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Market Germany-NRW

Overview: Electricity and Heat generation

• Electricity generation 2012: 

• Heat generation 2012:

In total [TWh] Renewables [TWh]

179 TWh
(28 % of entire Germany !)

14 TWh
(2,9 by Photovoltaics)

Renewables [TWh]

16 TWh

The electicity power supply in NRW is
provided by 8 % Renewables (Entire
Germany: 23 %)

Source: IWR, Energiedaten (2013)
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Market Germany-NRW

2,7 B€
in solar industry
(2012)

13.100 employees
in solar industry
(2012)

Employees Renewables
[in thousand]

Market Volume 
Renewables [B€]
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Stakeholders PV Germany-NRW

NRW specific landscape
• Large number of SME
• High density of R&D and education institutions (68 

universities)

Stakeholders in Solar industry
• > 51 companies in PV and > 30 companies in CSP
• Large companies: e.g. ThyssenKrupp Steel Europe, 

Evonik Industries, TÜV Rheinland, Kostal (Inverters)
• 6 PV and 3 CSP research institutes

Innovation Landscape Germany-NRW

• Solar Energy Research 
is important in NRW

• Fundamental and
applied research
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Research Topics Germany-NRW

PV

• PV2.1 Innovative processes for inorganic thin-film cells & modules 
• PV2.2 Dedicated modules for BIPV design and manufacturing 
• PV2.3 Grid integration and large-scale deployment of PV 
• PV2.4 High-efficiency PV modules based on next generation c-Si solar 

cells 
• PV2.5 Solar glass and encapsulation materials

CSP

• CSP2.1 Cost reduction and efficiency increase in components 
• CSP2.2 Dispatchability through storage and hybridisation
• CSP2.3 New fluids for CSP plants

Research Topics Germany-NRW
Solar Tower in Jülich (CSP) 
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Technology Outlook PV Germany-NRW

• Laser technology

• Smart PV (Electrical storage systems, PV and heat pumps, PV and E –
Mobility, etc)

• New materials (e.g. Nanotechnology)

• Building Integrated PV (BIPV)

Policy Germany-NRW

January 2013: Energy and climate protection law and
climate plan:

Reducing greenhouse gas emissions in NRW by more than
25 % by 2020 and by more than 80 % by 2050 in  
comparison to greenhouse gas emissions in 1990

→ expansion of renewable energies
e.g. subsidies for research and development of renewables
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Value Chain PV Germany-NRW

Sys-
tem

Raw
material



Wafer/
Ingots

Cell
Mod
ule Trading /    

Service
Craft

Re-
cycling

Thin Film Technologies 

Silicon

Si, In, Ga,
Te, Se,Cd

a-µc-Si, CdTe,
CIGS, GaAs

- Solar World (Headquarter)
- Meier Solar (Laminators)
- Gerold (Supplier)
- 3M (films, tapes, 
coatings and adhesives)

- Research Center Jülich

- Kostal 
(Inverters)
- Spelsberg
(PV Junction Boxes,
Cable housings, etc.)

- Abakus
- Energiebau
- Centrosolar

Value Chain Photovoltaics: Players in NRW
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Market (1/2 slides)

Installed PV System Capacity in Greece 
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Greek PV Industry
• ~ 10 industrial companies
• > 2000 engineering & 
installation companies
• > 40000 workplaces
• ~ 5 Billion Euro invested 
during the period 2008-2013
• 40% local added value
• ~ 1 MEUR/year public RTD

CSP: Production License 417.8 MW, Installation License: 38 MW

Market (2/2 slides)
Non-Interconnected 

System (islands)

Α Β Γ

>100kW <100kW
(independent of 

power)
February 2013 95,00 120,00 100,00
August 2013 95,00 120,00 100,00
February 2014 90,00 115,00 95,00
August 2014 90,00 115,00 95,00

For every year n 
from 2015 and on 1,1 x SMPn-1 1,2 x SMPn-1 1,1 x SMPn-1

SMPn-1= System Marginal Price of previous year

Interconnected System

The new feed-in-tariffs (€/MWh), since May 2013

Month/Year
Feed-in Tariff     
in Euro/MWh

February 2013 125,00
August 2013 125,00
February 2014 120,00
August 2014 120,00
February 2015 115,00
August 2015 115,00
February 2016 110,00
August 2016 110,00
February 2017 105,00
August 2017 100,00
February 2018 95,00
August 2018 90,00
February 2019 85,00
August 2019 80,00

Feed-in-tariffs (€/MWh)
for PV systems 
on Buildings under 10 kWp

Measures on new and existing FiT PV contracts from 2013
- A temporary tax (until July 2014), ranging between 25% 
and 42%, has been imposed to all operating PV plants 
(rooftop PV systems <10kWp excluded). 
Licensing process for new PV projects was put on halt 
(rooftop PV systems excluded) for 2013.
Re-established in 2014 with a 200 MW annual cap. 
March 2014 - New Deal: In order to nullify the deficit of the 
Electricity Market Operator and make the RES market 
sustainable, permanent retroactive cuts (average 30%) on 
existing FiTs for already operating PV plants are applied, 
in return providing a contract extension by 5 years.
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Research

Facts and figures
Key topics: 
• Thin film solar cells (a-Si/μc-Si, CIGS, DSC, organic)
• PV modules / BIPV
• System components
• Grid integration

• Number of research groups in PV / CSP:  ~ 5/1
• Overall public RTD funding in PV / CSP:  ~ 1 MEUR/year
• Number of ongoing RTD projects in PV / CSP: ~ 5/?

Policy
Law 3851/2010: the RES DIRECTIVE 2009/28/EC adopted and a goal of at least 

40% of the electricity consumed by 2020 is assumed to be provided by RES and
strive for 100% RES Electricity Goal for 2050.

The NATIONAL RENEWABLE ENERGY ACTION PLAN of Greece issued in 2010, in the 
scope of the DIRECTIVE 2009/28/EC providing planning for RES introduction.

Temporary tax charges (2013-15) and permanent  retroactive cuts of 30% of FiTs, 
reduction of feed-in tariffs to make the account of the Electricity Market Operator 
sustainable.

Self consumption to be introduced in 2014

Year   2014  2020  2050*
Hydroelectric 3700 4650 5500
  Small (0-15MW) 300 350
  Large (> 15MW) 3400 4300
Photovoltaic Systems 1500 2200 10000
Professional farmers installations up to 100kWp each 500 750
other PV installations 1000 1450
Concentrated Solar Power 120 250 2200
Wind Power (including offshore) 4000 7500 13100
Biomass 200 350 920
Geothermal 120 1800

Total in MW   9520 15070 33520
(According to the Ministerial Decree Φ1/οικ.19598, October 2010, for 2014 and 2020)

* GHG target Scenario for 2050 (100% RES Electricity and 70% CO2 reduction w.t.r. 2005 values)
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Focus Areas and Strengths

• Innovative processes for 
inorganic thin-film cells & 
modules ((a-Si/μc-Si, CIGS, 
DSC, organic)

• Development of BIPV modules

• Integration and high penetration 
of PV in electrical grids

• Power converter development

Successful Innovation

Success story in the making?

Brite Hellas S.A. is a PV technology company developing Dye-Sensitized 
photo-electrochemical solid electrolyte solar cells and panels based on 
new composite organic/inorganic lightweight nano-structured cells. 
The core business is the development of an innovative process 
technology and production of transparent Solar Panels, called 
"PanePower (Solar Windows)", at very competitive cost for usage as 
power producing windows for homes, office buildings and greenhouses.
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Innovation and SEII / SOLAR-ERA.NET 

Ideas for SOLAR-ERA.NET 

Integration and management of storage with solar 
photovoltaic energy in buildings and electricity grids
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Solar market trend in Italy

In 5 years, the share of solar energy rised from 2% to 35%.

Solar sector (mainly PV) has leaded the recent growth of renewable
power capacity in Italy.

Evolution of the installed power from renewable sources in Italy (GW)

0

10

20

30

40

50

2008 2009 2010 2011 2012

Idraulica Eolica Solare Geotermica Bioenergie

CAGR%

+25%
+2%

+148%

+23%

+1%

PV market in Sicily vs Italy

Official GSE data

69



In spite of the strong reduction of the FIT incentive, 
estimation for 2013 show a further growth of the PV 
installed power in Sicily up to 1.205 MW (1.126 in 2012) 
distributed over 37.000 plants (+2.000 compared with 
2012), generating 1,8 TWh/year, close to 10% of the 
regional demand.

Market segments are: 
• Agriculture (14%)
• Industry (65%)
• Services(9%)
• Residential (13%)

PV market trends in Sicily

Industry - PV

The sensible reduction of FIT incentives is affecting the
whole industrial sector in Italy as well as in Sicily. 

In 2012 PV sector counts 14.000 workplaces in Italy (-22% if compared with 2011). 
Market is very fragmented, especially for services. 
We estimate that about the 10% of the companies and workplaces are located in Sicily.   
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CSP market in Sicily

• The supply chain is entirely italian: know-how is mainly coming from the
strategic project leaded by ENEA on the design of high temperature
CSP plants.

• In spite of that, italian CSP market hasn‘t been developed yet. CSP 
projects usually have a quite larger size than PV and constraints and
conflicts on the land use are strongly affecting the authorization process
of the plants.

• A positive effect on the market of small CS systems should come from
the incentives to solar cooling and industrial solar heat.

Sicily is hosting the first CSP plant 
that uses molten salts as HTF in the
solar field. The Archimede plant is
generating 5MW by a steam cycle
combined in a larger turbogas
power plant. 

Industry - CSP
• The CSP italian industry is organizing its offer under the ANEST association that 

presently counts 24 companies and two R&D partners. All the segments of the 
supply chain are covered. Most of these companies have offices or 
representatives in Sicily. Some of them are developing demo and/or commercial 
units in the region.

• As the national market is still lacking, the most relevant industries are both 
promoting installations in Italy and looking for opportunities at an international 
level.
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Research
Key topics PV
• Thin film solar cells
• BIPV 
• CPV
• Smart grid integration
Key topics CSP
• Small scale systems
• District integrazion for polygeneration
• Storage and hybridization
Other emerging technologies
Power generation from solar saline gradients

Key figures
• Number of research groups in solar energy ~ 10 
• Overall public RTD funding ~ 10 MEUR/year
• Number of ongoing RTD projects ~ 20

Policy
Basis
• Regional plan for energy and environment: 

• adoption of RE and energy efficiency by all the local communities;
• empowerment of the regional grid and the connection with the

national one to support distributed production.

Research&Innovation
• Energy is among the sectors that have been identified for the Smart 

Specialization Strategy 2014-2020.
• 2 technological district are investing on solar systems.
• 2 manufacturing district are developing supply chain in the solar sector.

Market
• FIT incentives will change in future.
• Large systems will face some restrictions, while small integrated, self

consuption systems will be incentivated.
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Focus Areas and Strengths
• Further development of advanced PV solar cells (thin film, organic, 

multijuction) by applied micro/nano technologies.
• Active building materials (solar bricks, integrated storage systems, 

active windows, coatings, roofs).
• New devices for grid integration and management (SiC devices, AI 

controlled inverters, control software).
• HCPV systems (low cost, very high concentration, CHP units).
• Hybrid LCPV systems.
• Innovative storage technologies (fuel cells, supercapacitors, 

thermochemical storage, ...)
• Technologies for small scale CSP (Fresnel collectors, ORC power 

blocks, small steam,turbines).
• Solar cooling and polygeneration (absorption and adsorption cycles, 

integrated control systems).
• New solution for HTF (ternary molten salts) and TES (ternary molten

salts, concrete, ...).
•

Innovation landscape
University of Palermo
ENEA
Consorzio ARCA
ISSIA-CNR
INAF
District of Mechatronics

University of Catania
IMM-CNR
ST Microelectronics
Etna Valley District
ENEL RTD Labs
En.Lab PPP

University of Messina
ITAE-CNR

Istituto Tecnologie
Avanzate

Archimede CSP power 
plant

High tech regional districts:
• Micro&Nano Systems
• Advanced Manufacturing 

Systems 
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Successful Innovation
Key factors
• Integration of competences and programs within the framework of industrial

and high-tech districts.
• Key players in micro-nano technologies are available in the region.
• Most innovative and networked companies are surviving after the PV 

contraction.
• CSP state-of-the art research integrated at a mediterranean level.
• Strong interest for integrated systems by the large regional building industry.
• Perfect enviroment for demo/test installation.
• Participation of local public authorities as demo users (living lab approach).

Success stories
• Development of Frensel CSP.
• State of the art HCPV.
• Innovative inverters.

Innovation and SEII / SOLAR-ERA.NET 
Innovation 
• Integration of regional R&D networks within the european space, 

opening opportunity of integration both for companies and labs in 
larger transnational value chains.

• Access to specialized know-how and R&D infrastructures at an 
european level.

• Attraction of innovative companies and R&D partnerships due to the
favourable environmental conditions.

Organisational 
• In the new regional EU policy (S3 2014-2020) SOLAR-ERA.NET 

could be one a ready-to-go option for regional R&D players that wish
to act at an european level.

• It could be a fast-track, bypassing the slower regional call procedures.
• Some further activity is needed to improve the awareness about this

opportunity at the regional governance level.
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The solar energy RTD and overview
in the Netherlands

Otto Bernsen
Netherlands Enterprise Agency

RVO
Otto.Bernsen*rvo.nl

http://english.rvo.nl/
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Dutch Market 

Preliminary figures 2013: 
• Total installed capacity 2013 for PV = 650 Mw.
• Annual installed capacity 2013 for PV = 255 Mw.
• Mostly  roof top systems and few ground mounted systems. 
• Direct incentive, apart from tax breaks, only for larger systems > 15 kWp.
• Relatively small percentage 0,5 of total electricity production. 

Dutch Industry 

Facts and figures:
• Dutch companies in the value chain are present with a large share in 

international equipment and production manufacturing. 
• Around 60% of all solar panels world wide have Dutch IP. 
• Total national revenue is around 1100 M euro.
• Import and export figures are hard to come by since the Netherlands are a 

mainport for Europe and trading center.
• Figures on the workforce differ widely according to the definition of direct and

indirect jobs related to the solar industry. According to the CBS (Central 
Bureau  of Statistic) it cocnerns around 1500 jobs excluding research. 
According the the EU Observer it is around 2500 and according to EPIA the
number is around 5000 including indirect jobs.   

• Important to note that several provinces have their own policies. 
• Industrial share for CSP is small and limited to two companies. 
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Dutch R&D

Research & Development:
• The total amount of governmental R&D  for PV lies around 30 M euro a year. 
• Research on PV is concetrated at the three technical universities and the

universities of Groningen, Nijmegen, Utrecht, Amsterdam and Leiden. 
• In the top knowledge institute three centres were formed: 

SEAC (Solar Energy Application Centre for systems & applications;

Silicon Competence Centre for wafer bases PV. 

Solliance for thin-film technologies.

• Alongside these national initiatives there are several active provinces

• with extensive applied research activities in solar energy, such as

• Energy Valley (the three Northern provinces), Brabant  at the Eindhoven Hi-
Tech Campus and Limburg with the BIHTS program on building integrated 
high tech systems. 

Dutch Policy

Policy initiatives and instruments:

• Renewable energy goal of 14% in 2020  and16% energy savings.
• Not technology specific but in the most cost effective way. 
• There is no direct feed in tariffs except for systems larger than 15 kWp and

limited to a maximum of 5000 kWh/year although that limit is now under
consideration. 

• There are several tax reduction schemes and several provinces and cities
offer additional incentives. 

• The national program for the implementation of renewable energy 
• sources (DEN) continued on markets, education and certification. 
• Solar energy is part of the policy for the Dutch top sectors which is a public, 

private partnership with also knowledge institutes involved. 
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Focus Areas and Strengths

Strenghts:
- Strong industrial base

- Innovative market

- Top research

- Strong export in equipment
machinery

- BIPV Design tradition

Weaknesses:
- Small internal market
- Changing policies
- Small advocacy group
- Competition other renewable

technologies for funding
- No large module manufacturers

Successful Innovation 

Around 60% of all solar panels are partly based on Dutch intellectual property. 

Top 8 scientific research world wide. 

Solar Challenge Australia:
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Ideas for SEII and Solar Eranet

Ideas:

• Have an open discussion among all members and associated states,
• Look at economic recovery again as a driver for PV and renewables,
• Look at the next generation.
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The solar energy RTD and innovation
landscape in Poland

Małgorzata Świderska

National Centre for Research and Development 
(NCRD, NCBR in Polish)

malgorzata.swiderska@ncbr.gov.pl

http://www.ncbir.pl/programy-miedzynarodowe/era-net/
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Market 

Facts and figures

• Total installed capacity for PV / CSP (data for the end of 2012)

total: 3,6 MW on-grid: 1,4 MW (0,1 MW in 2012), 
off-grid: 2,2 MW (1,3 MW in 2012)

• Market segments – as  a general rule

 houses (0 - 20 kW)
 small facilities, storehauses (20 – 100 kW)
 large format facilities (100 kW – 1 MW)
 other large scale constructions (>1 MW)

3

Market 
Facts and figures

• Market support schemes

 Subsidies from the National Fund for Environment Protection and Water Management 
(NFOŚiGW) – up to 45% of installation costs PLUS preferential credit providing by 
several banks (agreement between NFOŚiGW and a bank). A subsidy repays a credit
capital.

 New (2014) programmes of NFOŚiGW:

 Loans for PV installations (up to 75% of costs), ca 107 million EUR till 2017

 Loans „Stork” (for 200-1000 kW installations) (up to 2500 EUR/MW)

 Preferential loans „Prosument” (for up to 40 kW installations, up to 24 000 EUR,
start in the second half of a year)

4
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Market 
Facts and figures

• Market support schemes, cont.

 Preferential credits from the Bank for Environmental Protection  PLUS subsidies
from the Regional Funds for Environment Protection and Water Management

 Subsidies for farmers (up to 50% of eligible costs), Agency for Restructuring 
and Modernisation of Agriculture

 Thermomodernisation Fund, National Economy Bank (up to 25% repayment of 
a taken credit)

 Structural funds, „Infrastructure and Environment” Programme, also Regional
Programmes, co-financed by the European Regional Development Fund

5

Industry

Facts and figures

• Key sectors, PV resp. CSP

investors, production companies, distribution (and redistribution) companies, 
construction comp., consumers (individual and  institutional), others

• Number of companies in PV / CSP

In 2013 – 198 companies dealing with production and distribution of PV panels
and CSP elements,

among them:
179 – distribution of PV modules and auxiliary equipment
143 - offer complete approach in PV investments (consultancy, sale, fitting up,

start, service)
14 – production of PV modules and their sale on Polish market and abroad

6
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Policy

Policy initiatives and instruments

 Some close to market were presented before.

 Research policy does not define strategic research areas, the National
Research Programme is formulated as follows:

 New technologies in energy generation
 Advanced information, telecommunication and mechatronics technologies
 Up-to date material technologies
 Environment, agriculture and forestry
 Social and economic development of Poland in a time of globalisation
 Security and defensive capability of a state

7

Focus Areas and Strengths

No focus areas. 

For research projects there are several financial instruments 
and projects on PV can also be submitted.

8
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9

Global horizontal irradiation - Poland
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The solar energy RTD and 
innovation landscape in Spain

Juan F. Trigo
C.I.E.M.A.T.

juanfrancisco.trigo@ciemat.es
www.ciemat.es 

José Herrero
C.I.E.M.A.T.

jose.herrero@ciemat.es
www.ciemat.es 
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Market

Spain’s PV, a case study

Market

• There is a clear correlation between investment and 
regulatory situation but also with a strong two phases 
crisis behind, than can be observed in the electric energy 
demand:
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Market/Policy
The regulatory changes of Spain are also due to the Deficit of Rate that is a 
government stock to the distributors of electricity. The accumulated quantity 
was 35 billion Euros at the end of 2012

Industry

Before

Territorial distribution of photovoltaic companies covering all 
the links of the chain of value in 2010.
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Industry
The moratorium and other factors have resulted in:

• 90% of the manufacturers of modules and 
components has closed, is in creditors' contest 
or immersed in processes of labor adjustment. 

• Entire activities have got lost, like the 
manufacture of panels of thin film (three 
factories producing with three different 
technologies) or the manufacture of wafers. 

• Only the manufacture of inversors and 
equipments of power electronics are kept, 
though the majority of his markets is abroad.

Industry-Employment
In 2011 the sector was overcoming12.000 

positions 
In the middle of 2013 has diminished in 4.500 high
quality jobs

now the sector is about 7.500 direct employments
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Research

Good Performance in research, innovation and 
competitiveness

We should maintain the excellence in R&T and improve the 
knowledge-intensity of our economy.

Research

We should maintain the excellence in R&T and improve the 
knowledge-intensity of our economy.

* Data from Research and Innovation Performance in Spain (2013). EC
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Focus Areas and Strengths
Positive Consequences.

Research activation ¿A counter-cyclic effort?
The European patents of Spanish origin have grown 4.800 % in the last 

decade, with a total accumulated of 470.

Patents and utility models on solar power in Spain present  a growth of 
771 %, being in the first position of the renewable ranking, with 868 
inventions 

Innovation landscape
Positive Consequences.

Research activation ¿A counter-cyclic effort?
PV's financing investigation turns out to be irregular and with a diminishing trend from 2005.
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Successful Innovation

International expansion
The collapse of the 
market propitiated that 
half of the companies 
was implanted on other 
markets. They have 
developed important 
projects in more than 
80 countries. The 
maturity of CSP sector 
in Spain has 
collaborated in this 
great success.

Innovation and SEII / SOLAR-ERA.NET 

2 new PV actors/speakers in Spain:
FOTOPLAT is a National Photovoltaic Technological Platform created in 2011

Gathers most of the research groups for PV in Spain.

ALINNE  is a National Alliance for the research and innovation in Energy.

The relevance is the social weight of its initial members: all 
the public involved institutions and: Abengoa, Acciona, 
ACS, Endesa, Gamesa, Gas Natural/Unión Fenosa, 
Iberdrola, Red Eléctrica de España, Repsol YPF, Grupo 
Unisolar and Green Power.
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The solar energy RTD and 
innovation landscape in Sweden

Tobias Walla
Swedish Energy Agency

Tobias.Walla@energimyndigheten.se
www.energimyndigheten.se

Susanne Karlsson
Swedish Energy Agency

Susanne.Karlsson@energimyndigheten.se
www.energimyndigheten.se
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Market

• Total installed capacity 2013: 43.1 MW (34.7 MW grid-connected)
• Annual installed capacity 2013: 19 MW (17.9 MW grid-connected)
• Market support schemes: 

• Capital subsidy 35 %
• Electricity certificate: ~5 euro cents
• Tax reduction for microproducers?

Industry and workplaces

Examples of companies:
• PV: Swemodule, Solibro Research, Midsummer, Solvoltaic, 

Ferroamp, (ABB)
• CSP: Cleanergy, RiPasso, Siemens Turbomachinery
• PVT hybrid: Absolicon, Solarus

Other

Research

Installation and retail

R&D companies

Balance of system

Module manufacturerP
V

 w
o

rk
p
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ce

s

2013: 615 workplaces
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Research & Innovation

• Key topics: CIGS, CZTS, nanostructure, polymers, DSSC, 
Balance-of-system, Stirling-CSP.

• Number of research groups
• PV: about 15-20
• CSP: about 5

• Overall public R&D funding
• PV: 4.5 MEUR / Year
• CSP: 0.7 MEUR / Year

• Number of ongoing R&D projects
• PV: 18 (2 demonstration projects, 8 in the EBS program, 5 

in SolEl program, ~3 so far in Solar-ERA.NET)
• CSP: 1 (Cleanergy)

Policy (1 slide)

• Since a capital subsidy was introduced in 2009, the 
number of grid-connected installations has increased 
rapidly. 

• The subsidy has been successful and the volume of 
applications is much greater than the available funds. 

• Cumulative installed grid-connected power has grown 
from only 250 kW in 2005 to 34,7 MW in 2013. 
However PV still accounts for only 0,03 % of the 
Swedish electricity production.

• Net-metering scheme? 
• Tax reduction on solar electricity? 
• There is solid public support for PV technology in Sweden, 

and about 80 % of the population thinks that efforts 
towards implementation should increase.
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Focus Areas and Strengths

CIGS
Polymer solar cells
Nanowires
DSSC (Grätzel)  
Balance-of-system 
Stirling-CSP

Research focus:

Bring researchers and companies together
Maintain the high quality

Innovation landscape
• An ongoing study on Technological Innovation Systems 

(Chalmers University in Gothenburg)
• Sweden is still i formative phase. (‘follower-TIS’)
• Is the race over? No! All materials can be absorbing energy!

• A paradox: Sweden is very productive concerning patents. But 
still we rank low in entrepreneurial activity and venture
creation…

• Strengths: Good research. Much R&D per capita. Industrial 
know-how. 

• Weaknesses: Risk-averse investors. Small country. Small 
domestic market
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Successful Innovation

• Swedish PV manufacturer Solibro stems from research at 
Uppsala University, today Chinese owners but R&D still 
held in Sweden

• New Balance-of-system products; Optistring Technologies, 
Ferroamp AB.

• Swedish CSP R&D is in small companies (e.g. Cleanergy, 
RiPasso). Stirling systems with low water consumption.

• Midsummer AB develops turn-key production systems for 
CIGS manufacturing.

• Sol Voltaics nanostructured solar cells
• Exeger and Dyenamo AB/World-leading R&D on Grätzel-

type solar cells

Innovation and SEII / SOLAR-ERA.NET 

• It’s a global and dynamic market! 
• Silicon is dominating the market – “niche markets” for new 

technologies. 
• BOS components is an important future area of innovation

• ”System-friendly” RES 
• Storage / ”smarter” control / symbiosis between

products and the market
• BIPV
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The solar energy RTD and 
innovation landscape in Switzerland

Stefan Nowak
NET

stefan.nowak@netenergy.ch
www.netenergy.ch

Stefan Oberholzer
SFOE

stefan.oberholzer@bfe.admin.ch
www.bfe.admin.ch
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Swiss national PV Market
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Market segments
Share [%]

(values for 2012)

Single family houses 13

Multi family houses 5

Business, Trade and Industry 39

Farm houses 32

Public buildings 11

Market support schemes

National FIT-scheme,
Subsidies for systems up to 30 kW (1 April 2014)

Regional FIT-schemes

Industry – PV 

Swiss PV Industry

• Complete industry value chain

• ~ 50 industrial companies

• > 100 engineering & installation
companies

• > 7000 workplaces

• ~ 1 Bio. EUR total turnover

• 50% export rate

• > 40 MEUR/year private RTD
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Industry – CSP/CST 

Concentrated Solar Power (CSP): ~200 workplaces

parabolic trough 
collector/storage

power blocks large scale 
inverters/ HVDC

Concentrated Solar Thermal (CST): ~100 workplaces

parabolic trough 
collector

high-vacuum flat solar 
thermal panels

high-vacuum flat 
solar thermal 
panels with 
concentrator

absorber 
tubes

cleaning 
technology for 
CSP/PV (start-up)

Solar Fuels: ~30 workplaces

solar gasification (start-up) CO2-capturing out of the 
atmosphere (start-up)

Research – PV 

Key topics
• Thin film solar cells (a-Si/µc-Si, CIGS, CdTe, HJT, DSC, organic)
• PV modules / BIPV
• System components and quality control
• Grid integration
• Environmental aspects
• Industrial processes

Key figures
• Number of research groups in PV ~ 10
• Overall public RTD funding in PV ~ 18 MEUR/year
• Number of ongoing RTD projects in PV ~ 75
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Research – CSP/CST 

Key topics
• CSP-concentratror technology / CSP-storage
• Solar Thermochemistry / Solar Fuels
• CST for Industrial Process Heat
• Solar Resource Knowledge Management
• Solar assisted hydrothermal gasification
• Solar detoxification

Key figures
• Number of research groups in CSP/CST ~5
• Overall public RTD funding in CSP/CST ~10 MEUR/year
• Number of ongoing RTD projects in CSP/CST ~40

Policy

Basis
• Energy Strategy 2050 – phase out of nuclear energy by 2035
• Important role for solar PV in domestic energy supply identified

Research, Innovation, Pilot, Demonstration and Lighthouse projects
• Energy research master plan 2013 – 2016
• Action plan for energy research: additional financial means
• 7 new energy research competence centers

+ 1 PV technology center at CSEM
• Increased financial means for pilot, demonstration and lighthouse projects

Market
• Evolving feed-in tariff scheme
• Up front subsidies for PV systems < 30 kW
• Self consumption taken into account
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Basic research Applied Research Product Development

ETH-Domain, Universities

, , ppETH-Domain, Universities, Univ. Applied Sciences

Bundesamt für Berufsbildung und Technologie  BBT
Förderagentur für Innovation KTI

Different RTD support instruments

Focus Areas and Strengths – PV 

PV RTD Topic list

• Further development of thin film solar cells (efficiency, processes, cost)
• Development of high efficiency solar cells (e.g. heterojunction solar 

cells, photon management)
• Material options for new solar cell technologies (e.g. organic solar 

cells)
• Manufacturing processes for new solar cell technologies (e.g. thin film 

silicon, CIGS)
• New multifunctional products for building integrated PV
• Optimal integration of solar roofs and façades in building technology
• Integration and high penetration of PV in electrical grids
• Optimized system approaches involving several technologies for 

electricity as well as heat production and storage
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Focus Areas and Strengths – CSP 

CSP RTD Topic list

• Optimization and further development of solar thermal reactors on a 
large scale for the thermal dissociation of metal-oxide complexes

• Cost reductions for CSP technologies via new approaches, including 
new thermals storage concepts

• Development, testing and code and standards for new CST-
technologies for industrial process heat

• Packed bed solar reactors for direct use of solar energy (gasification, 
waste treatment etc.)

Research & Innovation landscape - PV

Berner Fachhochschule
Technik und Informatik 
Berner Fachhochschule
Technik und Informatik 
Berner Fachhochschule
Technik und Informatik 

Solar cells

System technology

Modules &  building integration

R&D Industry
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Successful Innovation - PV
Key factors
• Hand-in-hand development of R&D, innovation and markets
• Comprehensive research programmes with identified, focussed strategies

(and not a loose collection of projects)
• Continuity in building up R&D and technology competence
• Adequate IP protection
• Complementarity of funding instruments (basic R&D, applied R&D, 

targeted innovation support, pilot & demonstration projects, both at
national and international level)

• System and industrial orientation
• Strong personal networks, stakeholder meetings, cluster formation
• Proximity, information/experience exchange, matchmaking

Success stories
• Thin film PV (a-Si/µc-Si, CIGS, HJT, DSC)
• Building integration
• Grid connected PV systems

Indicators (example)

0
1
2
3
4
5
6
7
8
9

10
R&D competencies

R&D support

Innovation support

Complementarity

Long term strategy

Continuity

Industry

Market development
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Innovation and SEII / SOLAR-ERA.NET 

Innovation
• Explore vertical, trans-national value chains in the different technology

areas
• Identify synergies with other technology areas, e.g. materials, 

nanotechnology, processes, IT
• Address cross-cutting issues, e.g. grid integration, storage, buildings, 

hybrid systems
• Identification of common needs for different technologies
• Cross-fertilisation of different industries

Organisational
• SOLAR-ERA.NET – another funding option, or more…?
• Flexibilty, timing, speed and impact – how to improve and accelerate … ?

Thank you for

your attention !
Your contacts:

Dr. Stefan Nowak, Programme Manager PV RTD

Email: stefan.nowak@netenergy.ch

Dr. Stefan Oberholzer, SFOE Domain Manager  PV

Email: stefan.oberholzer@bfe.admin.ch

http://www.bfe.admin.ch

http://www.photovoltaic.ch

http://www.eupvplatform.org

htto://www.pv-era.net

http://www.iea-pvps.org
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