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Cost of financing and cost of PV 
varies across member States 

  



Scope of the project  

Focus on: 

Business Models  & Financing Instruments  
 

• Coordinator: BSW-Solar 

• 7 Countries: AT, DE, FR, IT, 

     ES, TK and UK 

• 13 partners 

• Duration: 30 months  

 



PROJECT RESULTS 



Business models in the PVF 
countries 

Nr. Country Business Model 

1 Austria Self-consumption 

PPA 

2 France Self-consumption 

3 Germany Self-consumption 

Self-consumption (Leasing) 

PPA / supply 

4 
Italy 

Self-consumption 

PPA 

5 

Spain 

Self-consumption 

Self-consumption 2 (self-

consuming and selling) 

6 
Turkey 

Self-consumption 

Net-Metering 

7 
UK 

Self-consumption 

Third Party PPA 

 

• Self- consumption: allowed in all the 
countries 

 
• PPA:  in 4 countries (in  France, Spain and 

Turkey is not allowed) 
 
• Net-meetering: used only in Turkey 



National contract templates, 
implementation guidelines & policy 
papers at EU & national level 

http://www.pv-financing.eu/wp-content/uploads/2017/01/EU-Implementation-Guidelines-PVF-D4.4-FINAL.pdf


Cash-flow models 

A tool to help investors in their final decision: 

It compares the regular electricity price with the PV price per kWh 
• Practical answers for each type of investors 
• Easy to use 
• Country based results 
• The excel cash flow model is also available 



Webinars 

Next webinars: 
– The PV Financing solar cash flow model and database 

             Date: Wednesday 14 June 3:30-4:30 pm (CET) 
 

– New opportunities for "Mieterstrom" projects in Germany (EN) 
     Date: Tuesday 20 June, 11pm – 12 pm (CET) 

 
The calendar with the registration link and the presentations of all 
webinars are available on the website.  
 

  
Check @PVFinancing on Twitter for more information & 
Visit our website: http://www.pv-financing.eu/ 
 

 

http://www.pv-financing.eu/webinars/
http://www.pv-financing.eu/webinars/
https://twitter.com/PVFinancing?lang=nl
https://twitter.com/PVFinancing?lang=nl
https://twitter.com/PVFinancing?lang=nl
https://twitter.com/PVFinancing?lang=nl
http://www.pv-financing.eu/
http://www.pv-financing.eu/
http://www.pv-financing.eu/


 

 

 

Luz Alicia Aguilar 

Phone: +49 (30) 29 777 88-40 

Email: aguilar@bsw-solar.de  
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Solar PV development 

in the EU 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 646554  

Sonia Dunlop, Policy Adviser, SolarPower Europe Event “PV financing project: business models to 
boost the PV sector in Europe”, Intersolar 
Europe, Munich, 1 June 2017 
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European solar market: update 2000-2016  
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European solar market: prospects 2016-2021 
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Breakdown by country 

 

United 

Kingdom 
29% 

Germany 

21% 
Turkey 

8% 

France 

8% 

Netherlands 

7% 

Italy 

6% 

Switzerland 

4% 

Belgium 

3% 

Austria 

2% 

Hungary 

2% 
Rest of 

Europe 
10% 

2016 

United Kingdom Germany Turkey

France Netherlands Italy

Switzerland Belgium Austria

Hungary Rest of Europe

Germany 

19% 

France 

13% 

Turkey 

10% 

Netherlands 

8% 

Italy 

8% 

United 

Kingdom 
7% 

Austria 

5% 

Poland 

4% 

Spain 

3% 

Ireland 

3% 

Rest of 

Europe 
20% 

2021 

Germany France Turkey

Netherlands Italy United Kingdom

Austria Poland Spain

Ireland Rest of Europe

CAPACITY ADDITIONS AND SHARES OF TOP 10 EUROPEAN SOLAR PV MARKETS IN 2016 AND 2021 

Germany, France, Turkey 
-  the top 3 solar markets in 
Europe until 2021 



http://www.pv-financing.eu/wp-content/uploads/2017/01/EU-Implementation-Guidelines-PVF-D4.4-FINAL.pdf


Self consumption (and self-ownership) 



Power Purchase Agreements 





Application segments, business 
models and financing schemes 











Overcoming offtaker risks 



Wholesale PPA 



Onsite private wire PPA 



Sleeved PPA 



Mini-utility PPA 



Synthetic PPA 





You are invited to join us to the  

FREE 

PV Financing webinar 

Wednesday 14 June 15:30-16:30 CET 

“Step-by-step guide to the solar cash flow model and 
country database” 

with Eclareon 

***Register here*** 
or on the SolarPower Europe website 

http://www.solarpowereurope.org/events/events-page/1dc2bbab558a3bc2b5b93e13565fec66/?tx_news_pi1[news]=207


 

Questions? 
 

 

 
Sonia Dunlop 

Policy Adviser, SolarPower Europe 

Email: s.dunlop@solarpowereurope.org 

Phone: +32 (0)2 709 55 28 

Mobile: +32 (0)484 13 90 47 

mailto:s.dunlop@solarpowereurope.org


 
Shared generation facility 
model in Austria 
 

  

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 646554  



• Electricity: 70 % renewable, 1.7 % provided by PV 

• large number of small and medium systems  

• private households, commercial and agricultural sector 

• lager PV systems (>200 kW) and ground mounted systems not 

supported by FiT 

• relatively low electricity price (incl. fees and taxes):  

• 18-20 Cent/kWh (household) 

• 10-15 Cent/kWh (company) 

 

86% 

1% 12% 

1% 

roof-mounted

roof-integrated

ground-mounted

facade-integrated

Austria PV market – framework conditions 



• Decreasing feed-in-tariffs (FiT) 
 

Austria PV market – framework conditions 



Anfang 

Current status: Shared generation 

facility model in Austria 

 



• Due to regulatory restrictions PV systems on buildings with several consuming units  

are rare 

• At the moment there are only two possible business models:  

II) Separated PV system 

Several, technically completely separated PV 

systems are installed. Each PV system 

supplies only one flat/office/shop. 

I) PV electricity only for common services  

The building is equipped with a PV system, 

but the produced electricity can only be used 

for common services (e.g. corridor lighting) 

Current Status:  
Shared generation facility model in Austria 

- only little self consumption 

- no advantage for individual flat  

 

- high specific cost  

- small systems  

not efficient 



Anfang 

Outlook: Shared generation facility 

model in Austria 

 



Outlook:  
Shared generation facility model in Austria 

Current draft:  

released end of February 2017 

Second draft: 

released beginning of Jannuary 2017 

First draft:  

released in April 2016 

March 2016: 

Ministry announced a reform of the 

existing ElWOG (Elektrizitäts- und 

Organisationsgesezt) to allow collective 

self consumption 

• Not released now – but 

almosed finalised 

• Clarification needed in other 

laws that are reformed as 

well (e.g. Green Electricity 

act) 



Outlook:  
Shared generation facility model in Austria 

30. May: Start of 
demonstration & petitions 
to rais the pressure on the 
government 
 
3,300 supporters 
 
Sign: www.erneuerbare-
energie.at/petition 

http://www.erneuerbare-energie.at/petition
http://www.erneuerbare-energie.at/petition
http://www.erneuerbare-energie.at/petition


Current draft: only 600 words, but they do change a lot 

Outlook:  
Shared generation facility model in Austria 



• Tenants that want to use PV 

electricity have to purchase a 

symbolic share of the system & 

establish an operator association 

• PV system is connected to the 

building’s main power supply line 

• Smart meter required to ensure an 

exact billing of the electricity 

consumption from each flat 

• Focus on self-consumption, excess 

electricity is fed into the grid 

• Tenants can share their amount 

among each other 

Flat 1 

Flat 2 

Flat 3 

Smart meter 

Smart meter 

Smart meter 

Storage 
system 

PV system 

Smart meter 

Meter 

Main points of  the 

current draft: 



• Contract regulates the terms of use 

• Law is valid for all buildings  

• No selling of electricity to third parties, building across the street 

(not allowed to use the public grid) 

• Free choice in electricity supply for each tenant as required by EU 

is guaranteed 

• The grid operator is responsible for metering each unit’s electricity 

consumption and balancing the electricity costs per metering point. 

• Other laws remain unaltered (e.g. residential tenancy law) 

• No grid fees are charged 
 

 

Outlook:  
Shared generation facility model in Austria 



Different opportunities to use the law for new business models: 

• House community invests 

• Building owner himself invests – sells electricity to his tenants via 

operating costs (e.g. €/month) 

• External operator invests – Contracting (billing once, per month, ...) 

- Investor company 

- Electricity provider 

 

• Uncertainties & unsolved questions  

• Detailed information will be available soon  

• Business modells have to be established 

 
 

Outlook:  
Shared generation facility model in Austria 



• Conscius of the new law favouring 

collective self consumption, we 

described possible  business models in 

our national implementation guideline 

 

• Available contract tempates (only in 

German) 

• Association by law (Vereinsstatuten) 

• rent the roof (Dachvermietung) 

• lease the PV system (Pachtvertrag) 

 

• Contracts are available on the project 

website www.pv-financing.eu 

Outlook:  
Shared generation facility model in Austria 

http://www.pv-financng.eu/
http://www.pv-financng.eu/
http://www.pv-financng.eu/


Gemeinschaftliche PV-Erzeugungsanlagen –  

was steckt dahinter und welche vertraglichen Vorgaben gibt es 

 

Photovoltaikfinanzierung von morgen: Contracting 
  

 

For free and available at www.pvaustria.at/pv-financing  

Outlook:  
Shared generation facility model in Austria 

http://www.pvaustria.at/pv-financing
http://www.pvaustria.at/pv-financing
http://www.pvaustria.at/pv-financing


Thank you for your attention! 
  
 
DI Vera Liebl 
Bundesverband PHOTOVOLTAIC AUSTRIA   |   www.pvaustria.at 
----------------------------------------------------------------------------------- 
Neustiftgasse 115A/19, 1070 Wien  |  Tel. +43 / 1 / 522 35 81 
office@pvaustria.at   
 
www.facebook.com/photovoltaicaustria 
 
@iPhotovoltaik 
 

http://www.pvaustria.at/
mailto:office@pvaustria.at
http://www.facebook.com/photovoltaicaustria
https://twitter.com/iPhotovoltaik


 

The tenant solar supply 

model in  Germany - 

“Mieterstrom” 

  

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 646554  

Luz Aguilar, International Project Manager, BSW-Solar 

1st June, Intersolar Europe 2017 
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** Expected installation in 2017: 1.600 bis 1.900 MWp 

Source: BNetzA, BSW-Solar 1/2017 

• 2016 =1,52 GWp  installed vs.1,46 GWp in 2015 

• Growing installed capacity in the commercial sector 

• Still not meeting government targets 

 

Government goals 

Slight growing installation in 
2017 

48 
© BSW-Solar 



Definition of “Mieterstrom“ 

• The tenant solar supply model is a decentralized / locally 
generated electricity from PV plants (and/or CHP), which is 
used directly by the tenants in multi-family houses or 
commercial buildings 
 

 

• Direct supply is allowed by the German Renewable Energy Act 
(EEG) fulfilling the following criteria: 
– Delivery to a third party (NO person identity) 

– Close proximity to the area 

– Without using the grid 
 



The tenant supply model  

PV production 

Feed 

Residual 
electricity 

Non-participating 
tenants* 

 
Participa

-ting 
tenants 

 

*A building can have participating and non-participating tenants 



New Mieterstrom draft-law: 
presented at the 26th April 2017 

 

 

Direct suppliers pay full EEG-surcharge  7,3 ct. 
/kWh (2017) 

 
  

 

C O M P E N S A T I O N 



New Mieterstrom law: 

  

• The PV plant owner or operator (who could be a company or the 
lessor) will get a premium, equivalent to the FiT (–) 8,5 ct: 

– Up to 10 kW = 3,81 ct/ kWh (FiT: 12,31 ct/kWh) 
– >10 kW to 40 kW: 3,47 ct/kWh (FiT: 11,97 ct/kWh) 
– >40 kW to 100 kW: 2,21 ct/kWh (FiT: 10,71 ct/kWh) 

 

• The PV system should be in the building* 
 

• Contract of electricity supply for 1 year (without automatic 
extension)* 
 

• Restriction: up to 500 MW pro year 
 

• Publication in the official journal expected in July 2017 

 



Actors & roles 

Stages Tasks Possible players  

Building envelope Provision of the surfaces for PV 

generation 

Real estate companies 

Installation & 

generation 

Planning, installation, financing, 

M&O of the PV installation 

Utilities, service providers, real estate 

companies 

Electricity delivery 

  

Metering point operation, billing, 

marketing and customer acquisition, 

purchasing and delivery of grid 

power, customer service  

Utilities, cooperatives, real estate 

companies that are supported in this 

regard by various service providers, 

e.g. for measuring point operation 

and billing 

Electricity 

consumption 

Close of a electricity contract, 

electricity consumption  

Private or commercial final 

consumers  (= tenants)  



Contractual relationships of the 
players  

 
Neighbor supply 

model 
provider 

 

 
Real estate 
company 

 Measuring 
service 

providers 

 
Supplier of 

extra power 
 

 
 

Direct sellers* 
 
 

Distribution 
network 

operators  

 
Tenant III 

 

 
Tenant II 

 

 
Tenant I 

 

*Direct markers (from 2016 > 100 kW) 

Use of the roof 

Feed of excess of 
electricity 

Sell of the electricity 
surplus 

Operation 

Power supply 

Utility 



Market potential 

• Potential users of the neighbor supply model are: 

– Private tenants in multi-family houses 

– Real State Companies 

– Commercial tenants 

– Dormitories 
 

• Number of multi-family houses: approximately 21 million apartments; 
About 3 to 4 million of these (up to 20 percent) are eligible for the supply 
model* 
 

• If the potential is fully exploited, consumption of approx. 3 TWh 
 

• Participating households can usually cover 25 to 35 % of their own 
electricity requirements via the PV system 

*Estimations of BSW-Solar 



Next activities 

• The Mieterstrom Implementation Guideline will be 
updated and available at the end of June: 

– PV Financing Website 

– Sonneteilen 

 

• Webinar “New opportunities for "Mieterstrom" 
projects in Germany” (EN). 

– Date: Tuesday 20 June, 11pm – 12 pm (CET) 

– Registration here 

 

http://www.pv-financing.eu/implementation-guidelines/
https://www.pv-mieterstrom.de/
https://www.eventbrite.de/e/webinar-new-opportunities-for-mieterstrom-projects-in-germany-tickets-34849020358


 

 

 

QUESTIONS? 
 

 



Collective self-

consumption 

Julien COURTEL  

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 646554  

1st of June, 2017 



Less than one year of history 

July 2016 : An ordinance sets the framework for self-consumption, including collective SC  

February 2017: Self-consumption and collective self-consumption are finally defined by 
a law 

End of April 2017: A draft decree gives the last details regarding collective self-consumption 
schemes 

 One or more Producer 
 One or more consumer 
 In the same legal entity 

 Demand and injection points are situated after a low voltage substation 

 Relationships among stakeholders 
 Storage 

… 



Collective self-consumption at a glance 

C Consumer 

P Producers 

Legal entity Electricity flow 

Consumers and producers have to be part of a 
same legal entity. 
 The form of this entity has to be decided on a case by 

case basis 
 Association, company, cooperative…. 

C C 

P 

The PV installation operated by one producer can not exceed 100 kW. 



The other stakeholders 

C Consumer 

P Producers 

Legal entity 

Distribution Service 
Operator 

DSO 

Electricity provider 
E
P 

Electricity flow 

Low voltage substation 

In the contract, the legal entity sets the repartition methodology 
among consumers. 
This will help to allocate electricity supplied by the electricity 
provider => Determine the electricity bill. 

C C 

P 

DS
O 

E
P 

The low voltage substation blocks many 
projects. It is not a barrier on the short-
term, but may become one in 1 or 2 years. 



Smart-meters and storage 

C Consumer 

P Producers 

Legal entity 

Grid operator GO 

Electricity provider EP 

Electricity flow 

Low voltage substation 

Smart-meters 

S Storage 

C C 

P 

GO 
E
P 

S 

The grid operator has the 
obligation to install 
smart-meters 

Storage is considered as a consumer when 
electricity is stored and as a producer 
when it is supplied. 

Production for consumers + stored electricity ≤ total production 
Production for consumers ≤ total production + from storage electricity 

For a time slots defined by the 
grid operator (30 ‘ now) 



Four inputs missing to have the complete 
overview of collective self-consumption 

C 

P 

GO EP 
S 

The TURPE is the price that paid by consumers  for the services  of the grid operator 
 A “micro-TURPE” will be published adapted to self-consumption projects. 
 The financial viability of collective self-consumption projects will depend on this micro-TURPE. 
 This micro-TURPE amount will be the key for the quantity of collective self-consumption projects that will be achieved 

 
The technical documentation that describes the connection to the grid (deadlines, information needed…). 

 
A contract template between the legal entity and the grid operator is needed. 

 
The limitation of the scope to the same low voltage station will become a barrier in the medium-term. 



Thank you for your attention 



 
Making renewable energy the key to a 

fair energy transition  
Julien DIJOL, Deputy Secretary-General 



Table of contents 

• The energy transition in the social, 
cooperative, public housing sector: some 
figures 

• Renewable energy and social housing 
companies: some figures 

• 2 contributions of PV/RES 

• How can EU/national legistlation help? 



Housing Europe – From 
Copenhagen to Paris  

 1.843.000 dwellings have 
been refurbished,  

average refurbishment 
rate of 1,2 % of their 
stock.  

an average energy saving 
of 45 kWh/m2/year (22%) 
which makes their tenants 
able to save on average 
724 € on their energy bill 







2 contributions of PV (and RES in 
general) 

 

 

1. PV/RES and social housing towards NZEBs 

2. PV/RES as part of the business model for 
renovation of social housing 



 
1. PV/RES and social housing towards 

NZEBs 

 • To refurbish houses to Net Zero Energy (E=0) (like 
in the Energiesprong model) implies that houses 
will require on site renewable energy generation 

• likely to be solar PV, possibly solar thermal and, as 
appropriate, air source ground source heat pumps 

• The current first completed E=0 prototypes in NL 
generate about 1/3 of the original total final 
energy consumption on site; the other 2/3 of the 
original final  energy consumption is saved 





• In France, positive energy buildings 
(BEPOS) are promoted as being the new 
benchmark for NZEBs from 2020.  

• Atlantique Habitations have built a 
positive energy building for 32 dwellings 
and more than 200 PV panels that will 
cover more than 100% of energy needs 



 
2. PV/RES as part of the business model 

for renovation of social housing 

 • In Flanders, social housing providers seek to 
increase rent to cover the cost of  installation 
of PV. Part of the energy produced on site will 
be sold to tenants (cheaper prices than the 
other suppliers) 

• In Germany social housing providers seek to 
combine low energy building (instead of 
passive house) with renewable energy, in 
order to maintain reasonable cost of living for 
tenants 



What needs to be improved by 
EU/national legislation?  

• Promote self consumption model by for 
instance  

- allowing net metering  

- allowing several suppliers for 1  
building/households 

• Adapt tax regime to promote small scale 
generation within social housing areas  

• Regulatory framework must take into 
account split incentives (EED) (allow tenants 
contribution to cover costs) 

 



 

• Consider the neighbourhood and not only the 
building – overcome the public street 
issue/ownership of the grid issue 





PV FINANCING COUNTRY OUTLOOK 



Outlook: PVF countries  

  

• Austria: The law, that enables collective self consumption 
is expected to be released before summer 

• France: The fixation of the grid fee for self-consumption 
projects that will define the economic viability of such 
projects will be defined in the coming moths 

• Germany: the Mieterstrom law (which will define the 
premium per kWh) it´s expected to be published in the 
official in July 2017 

 



Outlook: PVF countries  

  

• Italy: The introduction of 'closed distribution systems' 
(no date foreseen for this) could open the PPA market to 
multiple customers (currently not allowed). 

• Spain: Some regions in Spain are working on an 
investment support for self-consumption installations 
(e.g. fiscal advantages, financing).  

• Turkey: the legislation regarding to production <10 KW 
which will bring extra simplicity, it is expected to be 
published in the official gazette in the upcoming months.  

 

 



 

 

 

Thank you for your attention 

 
Check @PVFinancing on Twitter for more information & 

Visit our website: http://www.pv-financing.eu/ 
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