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Output 1
Guide package on solar energy 

application in 2Seas region: 

legislation, market, technologies

and best practices



• boost the adoption of solar energy in 

historical and public buildings and for 

households with a focus on low-income 

families, and also shows future 

technologies through living labs. 

• lower the impact of the solar renewables 

on the electricity grid by, for example, 

installing storage capacity.

Solarise = Interreg 2Seas project aiming to:
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Stimulate, broaden and accelerate solar energy adoption in the 2 Seas  by:

 Identifying and overcoming barriers;

 Using smart grids, electricity/heat storage, internet of things and energy 

management systems;

 Proposing cost-effective and affordable solutions;

 Implementing innovative living-labs and a series of demonstrations in public 

buildings/infrastructure and in households with low income families;

 Delivering training tools and solar-energy roadmaps.
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Objectives
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Consortium Partners
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Residential buildings
(social housing) 

Historical buildings 
(monuments or not)

Hybrid systems (electricity & heat)
PV/T, Bi-facial PV, CSP, BISPV, … 

Unobtrusive integration in buildings 
(BIPV, transparent PV….) 

Smart (micro) grids, smart 
energy management V2G,  

energy storage systems
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Solar farms in 
peri-urban environment

Public buildings 
(schools, city-halls)
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WP1: Contextual Framework 

WP4: SOLARISE installations

WP3: Accelerating solar uptake

WP 6: Communication 

WP 5: Project Management 

Start:03/18 --------------------------------------------------------------------------End:09/21

1.  Living Labs
2. Residential, Historical
&     Public Buildings
3. Solar farms 
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WP2: Feasibility case studies
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PROJECT 
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Based on WP1 (Contextual framework) with activities and 

deliverables : 

• Guidelines for benchmarking and pilots 

• Technical report on smart grids 

• Report on solar energy market analysis, legal issues and future potential

• Report on solar energy harvesting cost and investment models

• Technical report on hybrid PV/T systems

• Technical report on innovative solar technologies

• Database as inventory of existent pilots, of benchmarks and of good practices
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Is meant to:

• give stakeholders a clear picture of solar energy context 

in the 2 Seas region of the from different complementary 

issues and points of view

• create awareness on: 

• the latest available and promising innovations

• the possible manners for flexible and cost effective 

implementation of solar energy 
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Stakeholders involvement
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Stakeholders Academics 

(R&D instit)

Municipalities Politicians Installers 

(commercial 

SME) 

Citizens

cooperatives

Affiliation Univ/Instit Local authority Policy makers SME None

Objective 

(stakeholder needs) 

Knowledge Solve problems Societal 

relevant

Solve problems 

Commercial

Knowledge

How 

(what to offer)

Novelty Usefulness Impact Econ. yield Usefulness 

Econ. yield

Stakeholder 

expertise

Multi-

disciplinary

Non-technical

Mono-

disciplinary

Non-technical

Mono-

disciplinary

Technical

Mono-

disciplinary

Non-technical



Legislation/regulations  
Solar energy market 

Database with pilots,  
good practices and benchmarks 

Innovations/technologies: 
PV/T hybrid systems 
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Cost/investment 
models

Innovations: smart grids 

Innovations/technologies: 
BIPV, transparent, CSP  

Guidelines for 
benchmarking and pilots  
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Global energy context: RE roadmap 2050? 
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Source: IRENA 2018 ‘Global energy transformation: A roadmap to 2050’ 
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2Seas energy context – embedded in EU context  
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2Seas energy context – embedded in EU context 
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Legislation/regulations  

Solar energy 
market 

Database with pilots,  
good practices and 

benchmarks 

PV/T hybrid systems 
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Solar energy in 2Seas region
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Cost/investment models

Smart grids 

Innov. Techn.: BIPV, 
transparent, CSP  

Guidelines for 
benchmarking and pilots  

S W

O T
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2Seas – Solar energy market
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World market PV scenarios 2018 – 2022
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2Seas – Solar energy market
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Scenarios for PV installations 2018 -2022

ROOFTOP PV 
• Smaller PV-installations

• Own by user

• Residential, public building, commercial

UTILITY SCALE PV 
• Larger, ground based PV-install. 

• Commercial
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2Seas – Solar energy market
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2Seas – Solar energy market
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2Seas – Solar energy market
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Belgium France 

Netherlands United Kingdom



2Seas - Local manufacturers
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Common challenges: 

- No large local manufacturers of PV-

modules and solar colectors

- Totally dependent on imports



2Seas - Local developers
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Commonalities: 

- No shortage on developers

of PV systems

- Job creation in the same

rate for the 4 countries



• (Almost) No local production modules
• Expensive monitoring/control solutions 

• Dependence on (PV-panels) imports
• Missing strategy to develop market 

more steadily

• Low(er) prices components 
• Reliable products (warranties)
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SWOT - 2Seas Solar energy market
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• Innovations to be exploited: 
floating PV, Agrivoltaics, PV/T, ….

S W
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Cost savings by RE-sources
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Barriers to investments in RE-sources
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Legislation/regulations  

Solar energy 
market 

Database with pilots,  
good practices and 

benchmarks 

PV/T hybrid systems 
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Solar energy in 2Seas region
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Cost/investment models

Smart grids 

Innov. Techn.: BIPV, 
transparent, CSP  

Guidelines for 
benchmarking and pilots  

S W

O T

OUTPUT 1                    

24.01.2020                                    

@Emilia Motoasca 



Support schemes
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Netherlands United Kingdom



2 Seas – Solar legislation/regulations
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Barriers for solar energy uptake

- Uncertainty of incentive schemes

Investment companies, citizen not sure whether it is worth to invest in solar

- Environmental planning

Specific regulations for rooftop PV systems  - eg historic buildings, monuments

Environmental issues for solar farms – preservation of biodiversity, agriculture

- Lack of integrated climate policy

Eg responsibilities are split amongst different federal, regional and local 

authorities in Belgium
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Legislation/regulations  

Solar energy 
market 

Database with pilots,  
good practices and 

benchmarks 

PV/T hybrid systems 
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Solar energy in 2Seas region
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Cost/investment models

Smart grids 

Innov. Techn.: BIPV, 
transparent, CSP  

Guidelines for 
benchmarking and pilots  

S W

O T
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2Seas – cost/investment models

Ghent Technology Campus
Faculty of Engineering Technology

29

Solar electricity generation costs in comparison with other renewables
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2Seas – Cost/investment models
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According to RTE, mainland France PV production reached 8,3 TWh in 2016. 
PV electricity represented 1,6 % of the electric consumption of mainland 

France in 2015.
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2Seas – Cost/investment models
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BELGIUM:

FRANCE:

UK:

• Many small installations

• Residential/commercial 

• No fancy technologies
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2Seas – cost/investment models
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Encouraging measures/support schemes: 

• Feed-in tariffs (FITs) 

• Net metering 

• Smart metering 

• Green/white certificates 

Elements for successful renewable energy support 

schemes/measures:

• a clear, bankable pricing system

• priority access to grid: clear identification of responsible for connection 

and incentivized

• clear, simple administrative and planning permission procedures.

• public acceptance/support.
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2Seas – Cost/investment models
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Risks factors to consider when investing in renewable energy assets:

 Regulatory risks: adverse changes in laws and regulations, unfavorable

tariff setting and changes or breaches of contracts.

 Construction risks: delayed or costly delivery of an asset, default of a

contracting party, or an engineering/design failure.

 Financing risks: inadequate use of debt in the financial structure of the

asset. (abusive use of leverage, exposure to interest rate volatility, and

need to refinance at less favorable terms, etc.)

 Operational risks: equipment failure, counterparty default, reduced

availability of the solar energy source.



2Seas – cost/investment models

Ghent Technology Campus
Faculty of Engineering Technology

34

Costs(expenditures) and income PV-installations 

+ land purchase (Solar farms)

+ roof reinforcement/renovation

Initial costs + O&M + recycling + 

OUTPUT 1                    

24.01.2020                                    

@Emilia Motoasca 



Legislation/regulations  

Solar energy 
market 

Database with pilots,  
good practices and 

benchmarks 

PV/T hybrid systems 
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Solar energy in 2Seas region
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Cost/investment models

Smart grids 

Innov. Techn.: BIPV, 
transparent, CSP  

Guidelines for 
benchmarking and pilots  

S W

O T
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2Seas – Solar technology innovations

Ghent Technology Campus
Faculty of Engineering Technology

36

. These technologies and materials are expected to constitute approximately 50% of the total 

PV market by 2050. To ensure PV moves from a limited share (3% of world electricity 

generation in 2025) to a major energy source provider in 2050, the PV sector will require the 

realization and diffusion of new PV materials and devices, and high increases in efficiency 

and lifetime for all PV technologies” [1]. 

Table 1: PV cell technical barriers [1] 

Technology  Drawbacks to future use 

Crystalline-silicon Efficiency, materials 

Thin-film  Efficiency, stability, toxicity, lifetime 

Concentrating PV  Stability, complexity, high cost 

Organic PV  Efficiency, stability, lifetime 

Third Generation PV  Efficiency, proof of concept only 

 

PV-modules(panels) 50 % of total system costs
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2Seas – Solar technology innovations
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Replacement costs (failure % in PV-installations)

Degradation of PV-panels
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2Seas – Solar technology innovations
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PV/T: working principle
PV-array  

Solar thermal collectors 
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Lower PV/T collector 

price (€/kW)

PV/T uptake: challenges

Ghent Technology Campus Faculty of 

Engineering Technology39

Increase 

efficiency of PV/T

Make PV/T 

more popular

Are these actually opportunities not challenges? 
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2Seas – solar technology innovations
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Reducing costs (EUR/kWh) means:

• reduce the balance of system costs (system components and installation costs);

• increase the energy yields, stability and lifetime of the system;

• increase the inverter lifetime and reliability of system components;

• not combine modules of different specifications in the same system;

• match the inverters to the modules and load profiles.
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Smart grids
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2Seas – solar technology innovations
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Legislation/regulations  

Solar energy 
market 

Database with pilots,  
good practices and 

benchmarks 

PV/T hybrid systems 
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Solar energy in 2Seas region
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Cost/investment models

Smart grids 

Innov. Techn.: BIPV, 
transparent, CSP  

Guidelines for 
benchmarking and pilots  

S W

O T
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Database with pilots,  
good practices and benchmarks 
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Do we (still) need these in 2Seas region? 

Ghent Technology Campus
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Guidelines for benchmarking 
and pilots  

YES because

• Stakeholders are still not aware of existent 

knowledge/knowhow/innovations

• Various stakeholders with various

backgrounds still co-exist

• Not enough (best practices) examples

close to ‘your door’ 
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2Seas – existent solar projects, best practices, …
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Obstacles to consumers – households, businesses and industry: 

o Lack of appropriate information on costs/consumption, or limited transparency in offers

o Increasing proportion of network charges/taxes/levies in average final electricity bill. 

o Insufficient competition in many retail markets, a lack of reward for active participation, and 

difficulties in switching act as disincentives. 

o Insufficiently developed markets for residential energy services and demand response 

o Preventing self-generation and self-consumption reduces potential gains. 

o Unequal access to information and high entry barriers for new competitors slow down 

the adoption of available advanced technologies and practices such as smart metering, 

smart appliances, distributed energy sources and energy efficiency improvements. 
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Solarise database 
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SOLARISE benchmarking and pilots. The main information below has to be obtained from trustable sources, be anonymized and still

able to preserve some characteristics that make it country/region specific.

1. Name of the project

2. Start year of operation

3. Address of the project

4. Type (Houses / Commercial / Industrial building / Residential Building / Public building / Solar farm)

5. Installation Type (Rooftop flat / Rooftop inclined / Wall / Ground)

6. …

20. How is the produced energy measured /accounted in the energy bills (Net metering or Smart metering)

21. Type of solar inverters (Central Inverter, 1 for all the panels / String Inverters, 1 per string of panels with or without DC optimizers

/ Micro – Inverters, 1 micro-inverter per panel)

Initial Costs of the installation (EUR)

1. Solar PV installation

2. Renovation of building roofing/wall ……

Operation and management (O&M) and annual costs during first year and base year (EUR)

1. Annual Grid-related costs (transport & other)

2. Annual Maintenance and planned replacements…..

Subsidies and revenues (EUR)

1. Subsidies at installation

2. Other incentives and subsidies (cumulative since operation date)

3. Revenues (cumulative since operation date)



Solarise 

database 
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Solarise – collected best practices
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Governance and 

participation of stakeholders 

(citizens, end-users)

- General information about the 

project

- Participative governance 

- (Participative) development 



Architectural 

integration of rooftop 

PV-installations at 

building or 

neighboorhood scale

- General information about 

the project

- Innovative elements 

Solarise – collected best practices

OUTPUT 1                    

24.01.2020                                    

@Emilia Motoasca 

Ghent Technology Campus
Faculty of Engineering Technology

48



Self-consumption and 

smart systems to reduce 

peaks and overproduction

- General information about the 

project

- Technical details smart systems 

Solarise – collected best practices
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Economic, not speculative, 

profitability of solar energy

- General information about the 

project

- Economic/financial and 

technical details systems 

Solarise – collected best practices
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Visibility of PV-systems in 

public spaces and in education

- General information about the 

project

- Technical details systems 

- Use for education purposes 

Solarise – collected best practices
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Legislation/regulations  

Solar energy market 

Database with pilots,  
good practices and benchmarks 

Innovations/technologies: 
PV/T hybrid systems 
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SWOT – Solar energy before Solarise
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Cost/investment models

Innovations: smart grids 

Innovations/technologies: 
BIPV, transparent, CSP  

Guidelines for 
benchmarking and pilots  

S W

O T

Legislation/regulations  Guidelines for 
benchmarking and pilots  

Cost/investment models

SWOT – Solar energy after Solarise

Database with pilots,  
good practices and benchmarks 
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Consult/download Output 1 and

fill in the evaluation form on the

Solarise website:

https://www.interregsolarise.eu/

Thank you for your attention!  

https://www.interregsolarise.eu/

