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Introduction 
The current report presents simulations of business models in France for the application 

segments selected in PV Financing: single family houses, multi-occupancy housing, 

shopping centres, educational buildings and industrial parks. 

Some simulations are based on existing schemes such as Feed-in Tariffs, while others are 

based on innovative schemes that have not yet been implemented such as net metering. 

Prices of photovoltaic installations are given annually by ADEME and will be used for 

reference in the report. For cases based on a 100-kWp installation, the report uses the price 

of € 0.168/W.  

Type of Installation Price (euro cents/W) 

Residential, integrated 0-3 kW 3.50 

Residential, roof mounted 0-3 kW 2.76 

Residential, integrated 3-9 kW 2.57 

Residential, roof mounted 3-9 kW 1.97 

Large roof 36 - 100 kW 2.05 

Large roof > 100 kW 1.68 

Source: ADEME, Etude de la filière photovoltaïque française - "Bilan, Perspective et Stratégie" 
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1. Single Family House 

Segment environment 
The residential market in France peaked in 2010 and 2011 thanks to high the feed-in-tariff 

(FiT). Unfortunately these FiTs were too high to prevent opportunistic behaviour. At the end 

of 2011, the government cut the FiT drastically by 20%. This decision threw the residential 

photovoltaic market into turmoil with a very small industry and consumers who became 

suspicious about this technology. 

Since the beginning of 2015, consumers’ trust of has trickled back. The residential market in 

France is still low with 46 MWp installed in the first six months of 2015. It is based on a 

twenty-year FiT contract. 

Segment Drivers 

Single family homeowners invest in photovoltaic because they consider it as an investment. 

They expect a financial return from this installation. Only a few are investing solely on 

environmental grounds. 

Another major driver whose importance has risen over the past two years is energy 

independence. Many homeowners are interested in self-consumption. They would like to be 

able to produce their own electricity and gain some independence from the grid. 
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Business Models 
The following figure explains the business models based on the current Feed-In Tariff 

scheme. The second figure demonstrates a potential explanation of a mechanism based on 

net metering. 

Business Model 1: Feed-in Tariff 
Single family homeowners can buy a photovoltaic roof installation for an average price of 

€ 3 500/kWp, from a firm that will also install the structure on the roof and eventually provide 

O&M service during the installation’s lifetime. 

Photovoltaic installations’ electricity is sold to EDF at a fixed FiT for twenty years. 

Homeowners buy the electricity for their own needs from an electricity provider through the 

grid. The electricity used by homeowners is not the electricity produced by their own panels. 

Figure 1: Feed-in Tariff 
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Profitability Analysis 
The case of a 3-kWp installation will be assessed for the purpose of analysing the profitability 

of a PV installation for single family houses with a FiT. The FiT for the third quarter of 2015 is 

€ 0.2578/kWh. The assumption is made that the owner of the house does not have to borrow 

money. Moreover, the house would be in the south of France with a high rate of irradiation: 

1 500 kWh/sqm. p.a. 

 

With this scheme, the investment payback period would be eleven years. For a twenty-year 

project, the overall gain would be around € 8 000, undiscounted. 
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Once the initial investment is made, no more costs are included except O&M that is spread 

over time. 

 

Business Model 2: Net-metering  
Net metering is not implemented in France but offers services that consumers seek. It 

includes a self-consumption aspect and allows the sale of unconsumed electricity produced 

during the day, when the house consumption rate is low. 

Figure 2: Net-metering scheme 
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Profitability Analysis 
The report presents another 3-kWp installation whose initial system price increases to a cost 

of € 4 000/kWp for the purpose of testing a net-metering scheme. 

 

At thirteen years this scheme’s payback period is longer, but the annual gain increases every 

year leading to an overall higher gain. This is due to the self-consumed share of the 

electricity produced, while the average electricity price should rise by 5–6% p.a. in the 

coming years, making it more and more advantageous to consume one’s own electricity. 
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2. Multi-occupancy housing 

Segment environment 
France has many multi-occupancy buildings especially in the social housing market. These 

buildings are major energy consumers, either for heating or for electricity. Therefore 

photovoltaic could be a solution for them, especially for renovation projects. 

Building owners are not allowed to sell the electricity that they can produce directly to the 

building’s tenants. Therefore the electricity produced by a photovoltaic installation on a social 

multi-occupancy building can only be sent to the grid against payment of an FiT, or used in 

the communal parts of the building. 

The business model will be examined as currently encountered, when the electricity is self-

consumed for the communal parts. The case of multi-occupancy housing with higher 

electricity production sold directly to the tenants will be analysed. 

Segment Drivers 

In the social housing market, the first reason for investing in a photovoltaic installation would 

be to follow government directions. Most installations are made during major renovation 

projects. It is important for owners to keep the price to tenants stable and low. 
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Business Models 
The business models for the multi-occupancy housing segment in France are presented 

below. 

Business Model 1: Self-Consumption for the communal parts 
In this scheme the investor is the building owner, and may be a private or public entity. The 

owner will be the electricity operator and also the consumer. The installation will be made by 

a contracted EPC company. It is important to include an O&M company that may differ from 

the EPC company. Finally, if the installation is not large enough, an electricity provider can 

also top up the transmission electricity through the grid. 

The operator will subscribe to an electricity contract with a supplier to complete the 
production. 

As the initial investment can be significant, a bank may participate in the project financing. 

Figure 3: Self-Consumption

 

 

Profitability Analysis 
The hypothesis of a consumption of 700 kWh/family/year dedicated to the communal parts 

was taken, based on a study from La Croix Rouge – Insertion. This consumption has been 

halved to reflect the consumption that could be covered by a photovoltaic installation. 
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An irradiation rate of 1 500 kWh/sqm. p.a. is used, which is representative of the south of 

France. Moreover it was assumed that for such a project, debt could be used with a gearing 

of 60%. 

The report first looks at a building with one hundred families. This kind of building exists but 

new buildings are smaller. The report later looks at smaller buildings. One hundred families 

represent an installation of 36 kW. Buildings of this size in France were constructed in the 

second-half of the twentieth century but are not standard for new buildings. 

 

The payback period for such projects is twelve years. The price of electricity in France is 

expected to rise every year by 5–6%. Therefore, self-consumption creates a gain that 

increases each year. Moreover, once the debt is paid back, the gains increase further. 
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For a smaller building, the installation needed is also smaller. The report looks at the 

example of a twenty five-family building, whose necessary installation size decreases to 

9 kWp, while system cost decreases to € 1 970/kWp. 
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The cash-flow model profile does not change but the amounts involved are smaller which 

makes the investment easier for building owners. The small decrease in the per kWp price 

does not make a drastic impact on the payback period. 

 

 

In the north of France, where the irradiation is around 1 100 kWh/sqm. p.a., the payback 

period would be fifteen years. 
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Business Model 2: self-consumption & PPA 
Another option for this model is to use the PV electricity to cover not only the consumption of 

the communal parts but also the tenants’ consumption. This implies a dual scheme: not only 

a self-consumption scheme for the communal parts but also a Power Purchase Agreement 

scheme for the tenants. 

Compared to the previous scheme, it implies the addition of a supply contract between the 

building and PV installation owner and the tenants. Without storage, the electricity produced 

by the photovoltaic installation cannot meet the evening and night-time demands. Therefore 

the tenants need power supply contracts with an electricity provider. 

This scheme is not legal in France and building owners cannot sell electricity to the tenants. 

This scheme is a design for the future. 
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Figure 4: PPA & self-consumption 

 

Profitability Analysis 

The report looks at a twenty five-family building. It is assumed that 50% of the consumption 

of the communal parts and 25% of the families’ consumption would be covered by a 

photovoltaic installation. The PPA tariff would be € 0.14/kWh, which is the current household 

tariff in France. A small increase of 2% p.a. would apply to the PPA price.  
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In this scheme the payback period is fourteen years. Once the debt is paid off, the annual 

amount of cash for equity also rises. There is no economic advantage over the first scheme. 

Nevertheless, there may be a social advantage, as the electricity price paid by tenant would 

be more secure. 
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3. Shopping centres 

Segment environment 
Photovoltaic is a great opportunity for shopping centres. Sector professionals are interested 

in self-consumption schemes as the electricity production from a photovoltaic installation 

coincides with shopping centres’ peak consumption. 

Moreover, when a new commercial centre opens, which is rare, it often has a photovoltaic 

installation on its roof or its roof is built with provision for installing photovoltaic panels. It is 

harder to install photovoltaic on an existing building, as most roofs are not sufficiently robust 

to take the weight of the installation. 

Segment Drivers 

Many shopping centres and supermarkets invest in photovoltaic in anticipation of rising 

electricity prices for the coming years. With a photovoltaic installation they can either set a 

price for twenty years with a FiT or avoid spending too much money on electricity through 

self-consumption. This is why many cases on this market have been observed for building 

business models. The report presents a first reference scenario that has been tested and 

implemented. The second scheme draws the lines that will help replicate the first model. 
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Business Models 

Business Model 1: Power Purchase Agreement 
In this existing business model, an EPC company installs a photovoltaic installation on the 

roof of a supermarket. The same company sets up a Single Purpose Vehicle (SPV) to carry 

the project and it will be the owner and operator of the installation. The SPV sells the 

electricity to the supermarket through a Power Purchase Agreement (PPA) for a negotiated 

price. The installation size is calculated not to be excessive, so that there is no electricity 

oversupply and no grid injection. The supermarket tops up its electricity supply with a second 

contract with an electricity provider. The operation is financed through debt and equity. The 

operator rents out the roof of the centre; therefore a small rent is allocated to the owner. 

Figure 5: Power Purchase Agreement 
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Profitability Analysis 
The report looks at an installation of 250 kWp with a cost of 1 667 EUR/kWp. As the case is 

based on the aggregation of real projects in France, the yield is 1 150 kWh/sqm. p.a. The 

electricity price set in the PPA is € 0.1750/kWh for the project duration, which is high 

compared to current market prices. Half of the project cost is carried by debt. 

 

The payback period of this business model is twenty-two years and the Net Present Value 

(NPV) is positive, therefore the scheme presents a rational investment. 
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Business Model 2: PPA with stressed market conditions 
The second business model uses the same scheme and the same case. The installation size 

is 250 kWp and the yield is 1 150 kWh/sqm. p.a. This second case takes a lower PPA price 

of € 0.16/kWh because it will be closer to the market price and more acceptable for centres’ 

managements, without escalation. 

 

 

In this case the NPV is still positive but the payback period increases to twenty eight years. 
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In the first business model the discount rate was set at 9%. The case took the same discount 

rate to build the profitability analysis of the second scheme. But if the implementation of the 

first scheme is a success, the learning curve will improve and risk will be lower for replication. 

Therefore the discount rate could be lower. In the case of a project with a PPA price of 

€ 0.16/kWh and a discount rate of 7%, the payback period is 20 years. 
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4. Office Buildings 

Segment environment 
Very few office buildings are equipped with photovoltaic panels in France. PV solutions could 

represent an opportunity for small and medium enterprises, which own their own office 

buildings, which is rarely the case. As for large groups, existing buildings are not necessarily 

PV-ready, so installation would come with new building projects. 

Segment Drivers 

Building managers invest in photovoltaic installations for new buildings, prior to the 

construction phase. A photovoltaic investment makes sense when it is part of a bigger 

investment regarding the entire building or, in some cases during its renovation. Promotors 

include photovoltaic when they want to construct a building with high energy efficiency 

standards. In these cases, photovoltaic is part of a package with other renewable energy 

sources and powerful heating and cooling control. Therefore photovoltaic in office buildings is 

often implemented using latest forms of integration, such as vertical integration in the walls or 

transparent cells.  

The electricity produced can be used for the communal parts. The report looks at two cases 

that for the time being are not authorised in France, but would make economic sense – 

Power Purchase Agreement (PPA) and Net-metering. 
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Business Models 

Business Model 1: Power Purchase Agreement (PPA) 
A power purchase agreement is a contract between a power consumer and an operator. In 

the case of an office building, the operator could sell the electricity to the companies that 

installed offices in the building. To do so, the operator would create a Single Purpose Vehicle 

(SPV) in charge of the project: selling electricity to the consumer, which consumes the 

electricity produced on the spot, injecting any excess electricity into the grid and mandating 

an operation and maintenance company. 

Power consumers can top up their electricity needs by signing a second contract with 

another electricity provider. 

Figure 6: Power Purchase Agreement 

 

Profitability Analysis 
The report presents the theoretical case of a building based in the South of France 

(irradiation at 1 500 kWh/sqm. p.a.) that installs 100 kWp of photovoltaic panels and sells the 

production to the companies it hosts through a PPA. Based on ADEME prices, the total cost 

of the project is € 168k, supported by debt with a gearing of 70%. 
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The report assumes that the PPA tariff in the first year is € 0.10/kWh, with annual escalation 

of 3%. 

 

On the basis of this hypothesis, the Net Present Value (NPV) of the project is positive but the 

payback period is up to nineteen years long. 
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Business Model 2: Net Metering 
In the second business model, the building management installs a photovoltaic installation 

that produces electricity used for the communal parts of the building. The rest of the 

electricity is sent to the grid in exchange for credits for this electricity. In case of an electricity 

shortage, the building will use electricity from the grid paying the market price despite the use 

of accumulated credits. 

Figure 7: Net-metering 
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Profitability Analysis 
The report presents the theoretical case of a 36-kWp installation on an office building in the 

South of France with irradiation of 1 500 kWh/sqm. p.a. The total project cost is € 73 800 that 

can be supported by debt with a gearing of 70%. 

The hypothesis is that 80% of the produced electricity is consumed and 20% is sent and sold 

in the grid. 

 

This case is similar to the previous one with positive NPV and a payback period of up to 

nineteen years. 
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5. Educational buildings 

Segment environment 
The French administration is responsible for the management of public education but the 

referring authority depends on the level of the school: municipalities are responsible for 

primary schools, departments for middle schools, regions for high schools and the State for 

universities. 

The administration is responsible for electricity management and investments, which means 

it is paying for the electricity and will be the financial beneficiary of any investment. 

Segment Drivers 

The main driver for a local authority to install photovoltaic panels on a school roof is to fulfil a 

political commitment towards green energy. 

The economic advantage of a photovoltaic installation is low for local authorities, even when 

the electricity is paid with a Feed-in Tariff (FiT), as the report shows in the first business 

model. Moreover, business models based on self-consumption are hardly accurate for 

schools as they are closed for several weeks every year during holidays and also at the 

weekend. In the second part, the report shows the profitability level of an installation with a 

net-metering scheme. 

  



 

 

 

 

 

31 

Business Models 
The business models of educational buildings in France are represented below. 

Business Model 9: Feed-in Tariff (FiT) 
In the model presented in this report, a professional installs the panels, which are bought by 

the local authority. The same installer can provide O&M services during the installation’s 

lifetime. Depending on the installation size and cost, part of the financing can be covered 

through debt. 

In the case of a FiT, the electricity produced is sent to the grid and bought by the grid 

operator at a fixed price. The electricity consumed by the building comes from the grid and is 

bought from an electricity producer. 

Figure 8: Feed-in Tariff 

 

Profitability Analysis 
The report presents the case of a 100 kWp installation that would be implemented in the 

south of France where irradiation is 1 500 kWh/sqm. p.a. In the third quarter of 2015, the FiT 

for such an installation is € 13.96/kWh. The cost of the installation is € 168 000 of which 50% 

is covered through debt. 
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The investment has a positive net present value but its payback period is long… as much as 

seventeen years, and thus be a barrier to such an investment. 

  



 

 

 

 

 

33 

Business Model 2: Net Metering 
A net-metering scheme could be an alternative scenario for educational buildings. In this 

scheme, part of the electricity produced by the panels is self-consumed. This can be the 

electricity produced during the days of the week, excluding the holidays. The rest of the 

electricity is injected in the grid and bought for a fixed price negotiated prior to the 

photovoltaic installation. 

The local administration is still the owner of the panels and still requires the services of an 

EPC company and an O&M company. The cost of the project can partly be carried by debt. 

Figure 9: Net-metering 

 

Profitability analysis 

The report looks at an installation similar to the one presented in the first part: a 100-kWp 

project that costs € 1 680/kWp. The irradiation is the same: 1 500 kWh/sqm. p.a. 

It is assumed that 40% of the produced electricity is consumed by the school. The other 60% 

is sold to the grid at a price of € 0.11/kWh. 
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In this project the Net Present Value of the installation is still positive and the payback period 

is twelve years, which is closer to an acceptable level for such an investment. 
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As the latter scenario is based on a price escalation of 5% per year, the report shows the 

results when this escalation is 2% per year. In this case, the payback period is sixteen years. 
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6. Industrial parks 

Segment environment 
France has many industrial parks and technology clusters that could benefit from 

photovoltaic installations. Among the most innovative business schemes, Power Purchase 

Agreements (PPA) could be the most interesting, as they could be established between two 

entities based in the same park. As it stands PPAs are not authorised in France, therefore 

photovoltaic installations are mostly based on Feed-in Tariff (FiT), presented as first business 

model in this report.  

Segment Drivers 
The main driver for industrial parks to install photovoltaic panels is to create an eco-

responsible environment to attract companies that want to have a positive impact on the 

environment. 

Business Models 

Business Model 1: Feed-in Tariff (FiT) 
The FiT is the model that can be used in industrial parks in France. An entity contracts the 

installation of PV panels with an installer that may possibly provide the operation and 

maintenance of the installation. The owner of the PV panels can use the financial services of 

a bank to finance the project. 

The produced electricity is sold to a grid operator, at a fixed price for twenty years. The 

owner of the panels buys electricity from an electricity provider at the retail price offered by 

the provider for the building’s consumption. 
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Figure 10: Feed-In Tariff (FiT). 

 

Profitability Analysis 
The report looks at an installation 100 kWp with a total cost of € 168k, based in the south of 

France where irradiation is 1 500 kWh/sqm. p.a. In the third quarter of 2015 the FiT for this 

installation is € 0.1396/kWh. 

 

The project is sound because the Net Present Value (NPV) is positive. At eighteen years, the 

payback period of such an investment would long. 
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Business Model 2: Power Purchase Agreement 
A PPA could be a good alternative on industrial parks, as it would allow one company to sell 

its electricity to neighbouring companies. This could lead to a local grid development. 

A PPA is a contract between a power consumer and an operator. In the case of an office 

building, the operator could sell the electricity to the companies that installed offices in the 

building. To do so, the operator would create a Single Purpose Vehicle (SPV) to run the 

project: selling electricity to the consumer, injecting any excess electricity into the grid and 

mandating an operation and maintenance company. 

Power consumers can source the rest of their electricity through a second contract with 

another electricity provider. 
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Figure 11: Power Purchase Agreement 

 

Profitability Analysis 
The report looks at an installation with the same parameters as the latter: a 100-kWp 

installation that costs € 168k, based in the South of France. The PPA price is set up at 

€ 0.13/kWh with a price escalation of 3% over the years compared to the market price of 

electricity that should rise by 5–6% p.a. The discount rate is set at 8% to reflect a higher risk 

than a FiT-based project. 
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In this project the Net Present Value (NPV) is positive and the payback period is seventeen years, 

which is long. 

 

 

The graph below shows that this payback period would be improved if the PPA price escalation were 

3%. The payback period would then be sixteen years. 

 


