PVFINANCING @

D2.6 Business Model Report

France

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

1



PVFINANCING ™

Table of contents

Ta Lo To [UTo3 AT o] o RO PP PPPPPPPPPPPP 3
1. SiNgle FamMily HOUSE ...coouiiiiii et e e e e e s 4
SegMENt ENVIFONMENT ...ooiiiiiiiiii et 4
SEOMENT DIIVETS ..ttt 4
BUSINESS MOUEIS ..ot e e e e e e e enean s 5
Business Model 1: Feed-in Tariff ... 5
Business Model 2: Net-MELEING.......uuuiiiiiiiiiiiiiiiiiiiiee ettt 7

2. MUIti-OCCUPANCY NOUSING ..uuiiiiiiii e 10
SEOMENT ENVIFONMIENT L.uuiii e e e e e e e e et a s e e e e e e e e ar e e aeaaes 10
SEOMENT DIIVELS ..oiiiiiiiii et e e e e e e e e et a s e e e e e e e ee e st e e e e eeeeasttn e aaeaaes 10
BUSINESS MOUEIS ... e e e e e e e eeaee s 11
Business Model 1: Self-Consumption for the communal parts...........ccccccvvvvvviviiiiinennnn. 11
Business Model 2: self-consumption & PPA ... 15

3. ShOPPING CONIIES ... e e e e e e e e e e e e e 18
SY=Te LY=o =T VAT o 1 1= o | PSS 18
SEOMENT DIIVEIS ..eetiiiiiii et e e e e et a s e e e e e e e e e e st e e e e eeeeaattaaaaeaaes 18
BUSINESS MOAEIS ... 19
Business Model 1: Power Purchase Agreement............cccceeevieeeiiiieiiiiiiis e 19
Business Model 2: PPA with stressed market conditions..............ccovvvvviiiiiiiiiiiiiiiiinnnnn. 21

N @ 1 1o =3 = T U ] o 1T oo = PSSP 24
SEOMENT ENVITONMMIENE ... 24
SEOMENT DIIVEIS ...ttt 24
BUSINESS MOUEIS ...t e et e e e e eeeaa s 25
Business Model 1: Power Purchase Agreement (PPA) .....ccooooviiviiiiiii e 25
Business Model 2: Net MELEIING .......cuuuiiiiiiiiiiiiiiiiiieiee ettt 27

5. Educational BUITAINGS ... 30
SEOMENT ENVIFONMIENT L.uuiii i e e e e e ettt e e s e e e e e e e e aa e e aeaaees 30
SEOMENT DIIVELS ..oiiiiiiiii et e e e e e e e e a s s e e e e e e e e e et s e e e e e e aaattt e e aaaaes 30
BUSINESS MOUEIS ... e et e e e e e e e e s 31
Business Model 9: Feed-in Tariff (FiT).......uuiiiiieeeeeeeeeeeeeeeeeeeee 31
Business Model 2: Net MELEING ......ii i e e 33

6. INAUSTIIAI PAIKS ..o 36
SegMENt ENVIFONMENT ...ciiiiiiiiiiiii e 36
SEOMENT DIIVEIS ..oiiiiiiiii et s e e e e et a s s e e e e e e e e e st s e e e eeeaaatttaaaaaaaes 36
BUSINESS IMOEIS ... 36
Business Model 1: Feed-in Tariff (FIT)........oiiiiiiii e 36
Business Model 2: Power Purchase Agreement............oouvvviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 38



PVFINANCING ™

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 filiére photovoltaique francaise - "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 MWop 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/sgm. p.a.

PV Project

PV System Size Catagory Price
Specific System Cost EUR 3500 Feed-in Tariff 0,2578
Total System Cost 10 500 Self-consumption -
Investment Subsidy - Fees -
Total System Cost incl. Subsidy 10 500 Net-metering - -
Fixed Operation Costs EL 53 Fees =
Variable Operation Costs ELRMKWH Excess Electricty -
PP Tariff - -

Fees -
Specific Yield Overysupply Price -
Performance Factor 90% Undersupply Penalty -
Specific System Performance KWHRWia 1350

Degradation Wos  050%

Net-Present Value EUR 6 800

_ Project IRR % 60T%
Project Duration Yea Equity IRR % 6,07%
Equity EUR 10 500 Payback Period 11,45
Debt (Gearing) - EUR - LCOE" (w/o subsidy) 0,16
Loan Tenor Years & LCOE {w subsidy) V 0,18
Interest Rate " 3.8% Min DSCR** % -
Discount Rate % 0.5% Min LLCR*** X -

*LCOE: Levabzed Cost of Electnoty
* DHLEA Debt Servica Covarage Hatio
= LLCA: Loan Ly Covarage Ratio

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.

Investment and Cash Flow for Equity

== Cash Flow for Equity = Ecuity Investment = Cumulatve Cash Flows
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Once the initial investment is made, no more costs are included except O&M that is spread

over time.
Revenues, Debt Service and Operations Cost
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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.

PV Project PV Business Model

PV System Size Kp 3 Category Share Unit Prica
Specific System Cost 4 000 Feed-in Tariff - -
Total System Cost 12 000 Self-consumption - -
Investment Subsidy EUR - Fees -
Total System Cost incl. Subsidy EUR 12 000 Net-metering 100% 0,1400
Fixed Operation Costs EURpa &0 Fees “
ariable Operation Costs EUR/KWT - Excess Electricty -
PPA Tariff - -
Fees -
Specific Yield KWhigmia 1500 Owverysupply Price -
Performance Factor % 0% Undersupply Penalty -
Specific System Performance KRN 1350
Degradation - Results
Nel-Present Value EUR 4 469
Investment Project IRR " 3.37%
Project Duration Years 20 Equity IRR % 3,37%
Equity EUR 12 000 Payback Period Years 15,77
Debt {Gearing) - EUR - LCOE" (wio subsigy) 0,18
Loan Tenaor Years 5 LCOE (w subsidy) 0,18
Interest Rate 4% 4,3% Min DSCR™ x -
Discount Rate % 0,5% Min LLCR™ x -

*LCOE: Levekzed Cost of Eleclrichy
= DECA Dobt Service Coverage Hatio
"™ LLCA;: Loan Lite Covanage Ratio

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.

Investment and Cash Flow for Equity

= Cach Flow for Equity = Eouity Investment — Cumulative Cash Flows
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Revenues, Debt Service and Operations Cost
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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.

10



PVFINANCING ™

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
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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.

11
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An irradiation rate of 1 500 kWh/sgm. 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.

PV System Size Catagory Price
Specific System Cost 2050 Feed-In Tariff -
Total System Cost 73800 Self-consumption 0,1300
Investment Subsidy - Fees -
Total System Cost incl. Subsigy 73800 Net-metering - : -
Fixed Operation Costs EL 389 Fees ELIRAWT -
\fariable Operation Costs EUF Excess Electricly -
PP Tariff - -
Fees -
Specific Yield 1500 Overysupply Price -
Performance Factor 4 0% Undersupply Penalty =
Specific System Performance KWW 1350
Degradtion %oa  0.50%
Net-Present Value EUR 65810
Project Duration Years Equity IRR % 15,83%
Equity ELRA o 277 Payback Period Yaars 11,46
Debt (Gearing) 60% EUR 44 280 LCOE" (wio subsidy) 0,13
Loan Tenor Years i2 LCOE (w subsidy) \ 0,13
Interest Rate o 4.3% Min DSCR™ it 1,44 x
Discount Rate % 6.0% Min LLCR*** % 1.81x%

*LGOE: Levakzed Cost of Elscinaty
= DS Dett Servics Govarage Hato
= LLCR: Loan Lie Cowarage Ratio

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.

12
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Investment and Cash Flow for Equity

= Cach Flow for Equity — Eouity Investment — Cumulatve Cash Flows
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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.

13



PV Project

PV System Size KWp 8
Specific System Cost EURKWR 1470
Total System Cost ELR 17 238
Investment Subsidy EUF -

Total System Cost incl. Subsidy 17T 238
Fixed Operation Costs 86

Variable Operation Costs

T o Gonarton

Specific Yield KWhigmia 1500
Performance Factor 90%
Specific System Performance KWhEWpa 1350
Degradation % pa 0,50%
Investment
Project Duration Yo 25
Equity 3 Tar2
Debt (Gearing) 60% EUR 10 343
Loan Tenor Vears 12
Interest Rate 4.3%
Discount Rate 6,0%

PVFINANCING @

=y Price

Feed-in Tariff -
Self-consumption 0,1300

Fees -
Net-metering - EURMWhH -

Fees EURMKWH -

Excess Electricty =
PPA Tariff - -

Fees -

Owerysupply Price -

Undersupply Penalty

Results

Met-Present Value EUR 16 724
Project IRR 12,41%
Equity IRR 16,64%
Payback Period Yéars 10,58
LCOE* {wfo subsidy) N 0,12
LCOE (w subsidy) Vh 0,12
Min DSCR™ i 1,50 x
Min LLCR™** 1,89 x

" LOOE: Lewakzed Cost of Elociricty
" DECA: Dbt Servica Coverage Hatlo
™ LLCR: Loan Lifes Covarage Ratio

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.

Investment and Cash Flow for Equity

== ash Flow for Equity = Equity Investmeant === Cumulative Cash Flows
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In the north of France, where the irradiation is around 1 100 kWh/sgm. p.a., the payback

period would be fifteen years.
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Specific Yield [kthkWpJa;j
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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.

15
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EPC
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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.

PY Project PY Business Model

PV System Size Category Shars Prica
Specific System Cost EURMKW 2080 Feed-in Tariff - -
Total System Cost EUR 49 969 Self-consumption 35% 0,1300
Investment Subsidy EUR ¥ Fees <
Total System Cost incl. Subsidy ELIR 49 969 Met-metering - -
Fixed Operation Costs Rpa 250 Fees -
Variable Operation Costs = Excess Electricty -

PPA Tariff 65% 0,1400
Fees 0,0250
Specific Yield 1500 Overysupply Price 0,1000
Performance Factor % 90% Undersupply Penaity 0,0500
Specific System Performance KWhicWpla 1350
Degradation % pa 0,50% Results

Met-Present Value EUR 25810
Project Duration Equity IRR % 12,69%
Equity EUR 20 500 Payback Period a 13,72
Debt {Gearing) 60% EUR 29 981 LCOE* (wfo subsidy) El 0,13
Loan Tenor Yours 12 LCOE (w subsidy) EURKWE 0,13
Interest Rate : 4.3% Min DSCR* X 139 %
Discount Rate i3 6,0% Min LLCR™* X 1,58 x

* LGOE: Lewarkzad Crst of Elaciricty
** DSCR: Dbt Service Coverage Ratie
*** LLCR; Loan Lite Coverage Ratio

16
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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.

Investment and Cash Flow for Equity

== Cach Flow for Equity = Ecuity Investment =—Cumulative Cash Flows
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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.

18
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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/sgm. 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.

PV Business Model
PV System Size 250 Catogory Share Unit Price
Specific System Cost EURMKWE 1 667 Feed-in Tariff
Total System Cost EUR 416 780 Self-consumption 5 =
Investment Subsidy EUR - Fees s
Total System Cost incl. Subsidy EUR 416 750 Net-metering - -
Fixed Operation Costs EUR p.a 3084 Fees -
Variable Operation Costs ELR/MKWY - Excess Electricty -
PP Tariff 100% 0,1750
Fees -
Specific Yield vigmia 1150 Overysupply Price t -
Performance Factor % 90% Undersupply Penalty EURANE -
Specific System Performance WKV 1035
Degradation % pa 0,80% Resuits
Net-Present Value EUR 18 169
Project Duration Years Equity IRR 10,16%
Equity EUR 171 318 Payback Period Years 22,28
Debt (Gearing) 60% EUR 250 000 LCOE" {wio subsidy) ELR/INE 0,16
Loan Tenor Yeare 20 LCOE (w subsidy) EURANE 0,16
Interest Rate 5,0% Min DSCR™* : 1,53 x
Discount Rate %% 9.0% Min LLCR™* X 1,53 %

*LCOE: Levakzed Cost of Elactngty
= DECH: Debt Sarvice Covenage Ratio
= LLCR: Loan Lite Govarage Ratio

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.

Investment and Cash Flow for Equity

= Cach Flow for Equity ™= Equily Investment ——Cumulatve Cash Flows
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Revenues, Debt Service and Operations Cost
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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.

PV Project PV Business Model
PV System Size kWp 250 Catagory Share Unit Price
Specific System Cost EURKWR 1667 Feed-in Tariff - ELR/KEWh -
Total System Cost EUR 416 750 Seli-consumpticn - EURKWR ”
Investment Subsidy EUR = Fees E -
Total System Cost incl. Subsidy EUR 416 750 Net-metering - EL R -
Fixed Operation Costs EUR p.a: 3084 Fees ELR/KW -
Variable Operation Costs ELR/KWh - Excess Electricty ELR/KWh -
PRA Tariff 100% ELRAWhH 0,1600
PV Generation Fees EURMKW =
Specific Yield WWhigmia 1150 Overysupply Price EUR/KWh -
Performance Factor % 90% Undersupply Penalty EURKWh -
Specific System Performance A / 1035
Degradation 0:90%
Net-Present Value EUR /T
Proect IR
Project Duration Yaars 30 Equity IRR % 9,06%
Equity EUR 170 768 Payback Period Yaars 27,95
Debt (Gearing) 60% EUR 250 080 LCOE" {wfo subsidy) ELR/KWhH 0.15
Loan Tenar Yeurs 20 LCOE (w subsidy) ELRMKWH 0,15
Interest Rate o 3,8% Min DSCR™* ; 1.53x
Discount Rate 9,0% Min LLCR™ % 1.53 %

* LCOE: Lavaiznd Cost of Elaciricty
= DSCH: Dabt Servica Covarsge Hatio
** LLGR: Loan Lifs Govarage Ratio

In this case the NPV is still positive but the payback period increases to twenty eight years.
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Investment and Cash Flow for Equity

=== Cazh Flow for Equity = Equity Inweatment = Cumulatve Cash Flows
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Revenues, Debt Service and Operations Cost
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Operations Year

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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PV Project

PV System Size KW 250 Catagory Prica
Specific System Cost ELRK&WR 1667 Feed-in Tariff -
Total System Cost EUR 416 750 Self-consumption -
Investment Subsidy EUR = Fees EURMKWR -
Total System Cost incl. Subsidy EUR 416 780 Net-metering - ELR&WH -
Fixed Operation Costs EUR pra. 3084 Fees EURMWN -
Variable Operation Costs ELIR&WH - Excess Electricty ELIRMKWR -
PPA Tariff 100% EURMKWR 0,1750

Fees v -
Specific Yield Whigmia 1150 Owverysupply Price

Performance Factor % 0% Undersupply Penalty -
Specific System Performance KiWhikWpla 1035

0,90%

Degradation % pa
Net-Present Value EUR 18 169
Project IRR v Tem
Project Duration ‘Years 30 Equity IRR " 10,16%
Equity EUR 171 318 Payback Period Years 22,28
Debt (Gearing) 60% EUR 250 000 LCOE" (wfo subsidy) EURMKWh 0,16
Loan Tenor 20 LCOE (w subsidy) EURMWHR 0,16
Interest Rate } 5,0% Min DSCR™ X 1,83 x
Discount Rate % 9.0% Min LLCR*** " 153 %

* LCOE: Levalzed Cogt of Elsctricty
= DSCR: Dabt Service Coverage Halio
" LLGR: Lean Lis Goverage Ratio

Investment and Cash Flow for Equity

= Cach Flow for Equity — Equily Investment — Cumulative Cash Flows

50 000G
il EEEEEsanEnnnnnnnnnnanl
-50 000
DT
=100 000
150 000 -
<200 00 R 0 0 T M T T T T T B T R W I W
I::_i_) _hmlﬂ.( :l.’_l 11
Canh Fow for i, 1 35| 20 ¥is tum_a'wﬁs.b! 0 3T | 18 S8 | 1048 | 17 Ry 34 3 113 598 | 13 Dal | 12 565 | 11 875 | 41280 | 10981 :r:'.:s'_ s | K 1T | T 15| 37 637 |16 Ak | be Y | 25358 ﬂt-lﬁ!! 2&1.’_f
Curratid vu Cash Fio i (IBE 71| {134 28 )i 119 07 || 104 77 | i 8 8 [T 20| e 8 thl !\Nl:‘hiﬂ 0 (T llEUMDH? MGG VR AFE (10 AR |6 BRG] Y M| 2 00T | §O6R | FITE (12 400 | 145G |17 0| 19304 {21 8T

Operations Year

23



PVFINANCING ™

4.0ffice 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
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Power Price | Power Supply : Supply Contract
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Power *Supply Contract_h
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Power Supply Eleﬁh'iﬂfh'
* Cashflow —_— Provider
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— Powerflow

+ — —» Contracts

Power Price

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

(irradiation at 1 500 kWh/sgm. 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%.

PV Project

PV System Size KWp 100 Catagory Price
Specific System Cost EURMND 1680 Feed-in Tariff -
Additional CapEx (e.g. Batterie) EUR - Self-consumption =
Investment Subsidy EUR - Fees -
Total System Cost EUR 168 000 Net-metering -
Fixed Operation Costs EUR pa 2520 Fees e
Variable Operation Costs ELRMKWh - Excess Electricty =
PPA Tariff 100% 0.1000
Fees .
Specific Yield W 1500 Overysupply Price y 0,0600
Performance Factor 0% Undersupply Penalty ELIRMW! -
Specific System Performance y 1350
Degradation 0,80% Results
Net-Present Value EUR 18 839
Investment Project IRR 7,41%
Project Duration Yaars 25 Equity IRR % 10,329%
Equity EUR 52111 Payback Period 18,98
Debt (Gearing) T0% EUR 117 600 LCOE* {wfo subsidy) 0,13
Loan Tenaor Years 14 LCOE (w subsidy) d 0,13
Interest Rate u 3.8% Min DSCR™ x 121%
Discount Rate % 8,0% Min LLCR*** > 1.33x

* LOOE: Levakzad Cest of Elsciricty
" DSCR: Debt Servica Cowarsge Hatio
** LLCR: Loan Lt Covarage Ratio

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.

Investment and Cash Flow for Equity

= Cach Flow for Equity = Ecuity Investment —Cumulative Cash Flows
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Revenues, Debt Service and Operations Cost

“ Debt Service O&M Cost
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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/sgm. 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.

PV Businoss Model
PV System Size Catagory Share Unit Prica
Specific System Cost 2050 Feed-in Tariff = =
Total System Cost EUR 73800 Self-consumption - -
Investment Subsidy EUR - Fees -
Total System Cost incl. Subsidy EUR 73 800 Met-metering 100%: 0,1100
Fixed Operation Costs EUR p.a. 1107 Fees -
Variable Operation Costs EURKWh & Excess Electricty =

PPA Tariff - -

Fees -
Specific Yield WMl 1500 Owverysupply Price <
Performance Factor 0% Undersupply Penalty -
Specific System Performance KWhWpia 1350

Degradation % g8 0,90% Results

Net-Present Value ELR 12 279

_ Project IRR v 798%
Project Duration Equity IRR % 10,92%
Equity EUR 22 980 Payback Period 18,77
Debt {Gearing) T0% EUR 51 660 LCOE™ {wfo subsidy) 0,16
Loan Tenor Yaurs 14 LCOE (w subsidy) 0,16
Interest Rate 4 3.8% Min DSCR™ X 1,02 x
Discount Rate B.0% Min LLCR™* 1,31 x

*LCOE: Lvakaad Cost of Electnony
" EGA Debt Serviea Covarage Ratio
** LLCE: Loan Lite Covarage Ratie

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

nineteen years.

Investment and Cash Flow for Equity

= Cash Flow for Equity
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Revenues, Debt Service and Operations Cost
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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.
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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
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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/sgm. 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.

31



PVFINANCING ™

PV Project PV Business Model
PV System Size KW 100

Specific System Cost EURMWE 1680 Feed-in Tariff EURMAWh 0.1396
Total System Cost EUR 188 000 Self-consumption . ELRAWR -
Investment Subsidy EUR - Fees ELRKNN -
Total System Cost incl. Subsidy EUR 168 000 Net-metering - EL R/ -
Fixed Operation Costs EUR p.a 2520 Fees EURKWH -
Variable Operation Costs EUR/KWh - Excess Electricty =
PPA Tariff - -
Fees : -
Specific Yield KiWhigméa 1500 Owverysupply Price EURAWh “
Performance Factor % 0% Undersupply Penalty EURMKNR -
Specific System Performance KWhRWola 1350
Degradation wos  090%
Net-Present Value EUR 34 854
_ Project IRR % 5%
Project Duration Equity IRR 6,73%
Equity EUR 85 366 Payback Period 16,62
Debt (Gearing) 50% EUR 84 000 LCOE" {wio subsidy) EURMAWh 012
Loan Tenor Years B LCOE (w subsidy} EUR/AWH 0,12
Interest Rate % 3.8% Min DSCR™ % 114 %
Discount Rate 4,0% Min LLCR™** X 114 %

*LCOE" Levaized Cost of Elciricny
= RE0A: Dbt Servica Covarage Hatio
== LLCR: Loan Lt Coveraga Ratio

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.

Investment and Cash Flow for Equity

W= Cash Flow for Equily —Ecuity Invesiment — Cumulative Cash Flows
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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
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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/sgm. 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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PV Project

P\ System Size KWp 100
Specific System Cost EURKEWE 1680
Total System Cost EUR 168 000
Investment Subsidy EUR -
Total System Cost incl. Subsidy EUR 168 000
Fixed Operation Costs EUR p.a 2520
Variable Operation Costs EURKW! -
Specific Yield KW higma 1500
Performance Factor % 90%
Specific System Performance 1350
Degradation 0,90%
Investment

Project Duration Years 25
Equity EUR 85 366
Debt {Gearing) 50% EUR &4 000
Loan Tenor Years 10
Interest Rate 4 3.8%
Discount Rate 4 4.0%

PVFINANCING ™

PV Business Model
Cabagory Bhare Unit Prica

Feed-in Tariff - -
Self-consumption - -

Fees -
Met-metering 100% 0,1100

Fees -

Excess Electricty EUR/KWH -
PPA Tariff - EURKWR -

Fees -

Overysupply Price -

Undersupply Penalty EUR/MKAT -

Results

Met-Present Value EUR 173685
Project IRR 10,46%
Equity IRR 12,58%
Payback Period 12,27
LCOE" {wio subsidy) 0,12
LCOE (w subsidy) 0,12
Min DSCR™ E 1,39
Min LLCR*** x 1,65x%

* LCOE: Levakzed Cost of Eloctricty
= DECR: Dbt Servica Goverage Hata
" LLER; Loan Life Covarage Ratio

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.

Investment and Cash Flow for Equity

= Cash Flow for Equily
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PVFINANCING ™

Revenues, Debt Service and Operations Cost

" Revenues and Savings  “ Debt Servics O&M Cost
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Operations Year

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.

Investment and Cash Flow for Equity

== Cash Flow for Equity — Equity Investment = Cumulatve Cash Flows

_——_——_— __-_._..._._ . _._ y _._.._._..._l_ . _l _l

oT

2 4 ¥ [ 7 [] [] 19 w [ 2 [ o] T el wl]w]wlwl|aolx[xwn]=a]Hn]=s
o | wose | 1sm| ader [ esn | sees [ase | adne | avee | sood [ eme | e | 1rssd | swsee | e | veenn | oswees | rase | s | weer | va s | dsou? | wome | 20 | e
10 LSRN T PO T |10 T 6 R A L TR i B T4 [ EERT ) IR .'E’.E‘.I..?i‘...’ﬁ!’?’.‘_ SUIRT: [ SR R | S| T e | e

Opmlinn-ﬁanr

35



PVFINANCING ™

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).
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PVFINANCING @

Installer

R —

Cashflow
Powerflow

—_———

+ — —» Contracts

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/sgm. p.a. In the third quarter of 2015 the FiT for this
installation is €0.1396/kWh.

PV Project

PV System Size

Specific Systemn Cost

Total System Cost

Investment Subsidy

Total System Costincl. Subsidy
Fixed Operation Costs
Variable Operation Costs

Specific Yield

Performance Factor

Specific System Performance
Degradation

Project Duration
Equity

Debt (Gearing)
Loan Tenor
Interest Rate
Discount Rate

The project is sound because the Net Present Value (NPV) is positive.

PV Business Model
Catagory Shara Unit Prica
ELRMWE 1680 Feed-in Tariff 100% 0,1396
EUR 168 000 Self-consumption = =
EUR - Fees =
EUR 168 000 Net-metering - -
EUR pa. 2520 Fees -
ELR/KWh - Excess Electricty -
PPA Tariff - -
Fees -
gmia 1500 Owerysupply Price -
90% Undersupply Penalty -
Ay 1350
0,90% Resuits
Net-Present Value EUR 20929
Project IRR 5,84%
Yestire Equity IRR 7.27%
EUR 85 366 Payback Period Ve 18,16
50% EUF 84 000 LCOE* (wfo subsidy) 0.13
Yea 16 LCOE (w subsidy) 0,13
3.8% Min DSCR™* 1,61 %
% 5,0% Min LLCR** 1,61 x

*LCOE: Levebzed Cost of Elscirichy
" DSCR Dabt Servica Coverage Rati
= LLEGA: Loan L Coverage Ratio

payback period of such an investment would long.
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PVFINANCING ™

Investment and Cash Flow for Equity

w==Cash Flow for Equity ™ Eoudy Investment  — Cumulatve Cash Flows
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Revenues, Debt Service and Operations Cost

" Revenues and Savings  “ Debt Sarvica O&M Cost
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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
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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.

PV Project PV Business Model
PV System Size KN 100 Catagory Share Unit Price
Specific System Cost EURMKWR 1680 Feed-in Tariff & &
Total System Cost EUR 168 000 Seli-consumption = =
Investmant Subsidy EUR - Fees =
Total System Cost incl. Subsidy EUR 166 000 Net-metering - -
Fixed Operation Costs EUR p.a: 2520 Fees -
\ariable Operation Costs ELIR/KW - Excess Electricty -
PPA Tariff 100% 0,1300
PV Generation Fees =
Specific Yield wWhigmda 1500 Overysupply Price =
Performance Factor % 0% Undersupply Penalty =
Specific System Performance KiWhkWpia 1350
Degradation wee  090%
MNel-FPresent Value EUR 16 018
Investment Project IRR y 7.59%
Project Duration Years 25 Equity IRR % 9.77%
Equity EUR 85 366 Payback Period 18,82
Debt (Gearing) 50% EUR B4 000 LCOE" {w/o subsidy) . 0,14
Loan Tenor Yesars 16 LCOE (w subsidy) ELIR/NT 0,14
Interest Rate % 3,8% Min DSCR™ X 212%
Discount Rate 8,0% Min LLCR** X 218 x

*LCOE: Lavelzod Cost of Elactrioty
= DSCA- Dabt Servica Covarage Hatio
™ LLGR: Lean Lie Gowarage Ratio
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In this project the Net Present Value (NPV) is positive and the payback period is seventeen years,

which is long.

Investment and Cash Flow for Equity

— Cash Flow for Equity ity Investmani —— Cumulative Cash Flows
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Revenues, Debt Service and Operations Cost

®Revenues and Savings  “ Debt Service O&M Cosi
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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.

Monthly Consumption [kWh/mth]
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