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1.Business model report: Residential sector 1

Single-family houses

Segment environment

Though still representing the major of the Italian PV market, the sector of single-family

houses is still seriously slowed down by a number of major barriers:

1) Uncertainty on the stability of legislation and incentives, highly depending on the national
policies. Unfortunately not many actions can be taken to overcome this problem, except for
lobbying activities.

2) Need to invest money in a phase where it would be better to store it. On this topic it is hard

to give any possible solution.

3) Access to debt financing; banks should develop specific tools suitable for the post feed-in

tariff era.

4) Doubts on real maintenance costs and on the stability of plant yield. This can be solved
through specific insurances and correct information given to the user, for instance through a

specific independent information campaign.

5) Lack of trust towards companies which sell turn-key solution in a not well-known sector.
Collective purchase group where technical staff from the Municipalities is checking the offers

can be a possible solution.

6) Uncertainty on the legislation and future taxes that may arise (and they probably will) on

self-consumption.

7) Weird visual restrictions due to landscape protection laws. Most of the times they are
really not reasonable and justifiable (e.g. proximity to the rail tracks!). The project should be
submitted to the Heritage Institute with a waiting time of about three months and almost

1,000 U of addi tional cost s.

8) Too complex bureaucracy. I nstalling a PV plar

has to wait about 2 months for the plant to be operating.
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Segment Drivers
The main driver for single-family houses owners to go for PV is out of doubt the savings on

the electricity bill, combined with the possibility of making their electricity price not dependant
on possible future rises. However, due to the current Italian legislation, relevant savings can
be obtained only when a high share of self-consumption of PV electricity is possible, usually
above 50%.

Secondary drivers of the decision are the commitment towards the environmental cause and
the hi-tech image of the house. Therefore combination with heat pump and electrification the
uses (charging electric vehicles, induction cooking, etc.) are for sure a good way to introduce

also PV in the houses.

The average cost of small systems (1+20 kW,) is about 2,200 EUR/KW,, (VAT included). VAT
for PV plant investment is 10% compared to the conventional value of 22%.

Usually users are willing and able to invest 30-50% of equity on the total investment, talking

about 3+6 kW, systems, corresponding to a turnkey price of 7,000s1 5, 000 u. Therefo
available equity could be 3,000+7 , 000 U. The savings expected by
between 50% and 70%.

A really interesting opportunity is the tax reduction of 50% on the investment cost, with
annual instalments for 10 years, which is available for small PV plants (< 20 kW,) until the
end of 2015 but it is likely to be extended also for 2016.

With such a relevant tax reduction and a 40% self-consumption rate, customers can thus
reach payback times of 5+7 years. The risks on the business plan are not very relevant
because the self-consumption rate usually does not decrease and the tax reduction, once
acquired, has no risks. The only risk is the possibility of future taxes on self-consumed PV

electricity.



PVFINANCING ™

Business Models

Below you find the business models of Italy in the residential sector for single-family houses.
For both the models, calculations have been done for a 3 kW, system with a specific price of
2, 20 0 ,and &kspécific solar radiation on the horizontal surface of 1,660 kWh/kW, (site in

central Italy).

Business Model 1: Self-consumption
Self-consumption business model is a very simple one and it is the most effective given the

legislation and incentive situation in the Italian PV sector.

This is due to the relatively high electricity tariffs paid by the single user in the residential
sector and also to a dramatic change in the net-metering regulation: the excess electricity fed
to the grid is not anymore compensated with the consumption but a tariff is given for each
kWh sold to the grid ( mechani sm of t he .AHDweaem bhis dariffswhbse post 00
calculation is very complicated and depending on many specific factors is always much lower

(even ¥ of the price of consumed electricity).
Furthermore, no taxes, at least so far, are applied to self-consumption of PV electricity.

The scheme below reports the typical configuration of the model. The bank has not been
included because, given the high tax reduction, a more common solution is to operate in full
equity. However, since taxes are dependent on the single user, the tax reduction option has
not been included in the calculation model.
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Figure 1: Self-consumption.

Profitability Analysis
Self-consumption rate has been assumed to be 40% and grid electricity price to be 0.23
a/ k Wh .

Project Overview

PV System Size 3
Specific System Cost 2.200
Total System Cost 6.600
Investment Subsidy U -

Total System Costincl. Subsidy EUR 6.600
Fized Operation Costs 33

Variable Operation Costs

Specific Yield kwhigmia 1660
Performance Factor 857
Specific System Performance kwhikwpla 1411
Degradation %pa 0,702

Project Duration Years 20
Equity EUR 6.600
Debt (Gearing) = EUR -

Loan Tenor Years 7
Interest Rate % 5.8%
Discount Rate 3.0%4

PV Business Model

Category Share Unit Price
Feed-in Tariff - -
Self-consumption 402 0,2300

Fees 0,0500
MNet-metering 60 0,2300

Fees -

Excess Electricty 0,0500

PPA Tariff
Fees
Overysupply Price
Undersupply Penalty

MNet-Present Value EUR 644
Project IRR . 3,90
Equity IRR 3,90
Payback Period Year 18,29
LCOE" (wlo subsidy) 0,15
LCOE (w subsidy) 0,15
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The project IRR is around 4%, which can be acceptable for a single residential user. The
payback time of the investment is quite high but this is clearly depending on the absence of

the tax reduction option in the calculation model.

Investment and Cash Flow for Equity

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

mRevenues and Savings = Debt Service O&M Cost

E) 10 1
Revenussso Savrgs | 448 455 433 01 522 341 52 £ 503 531 555 62 ak) 737 787 T 832 83 338 935
o8 Com 103 107 11 118 120 125 130 135 141 147 152 159 165 171 178 125 193 01 209 27
Dao: Service - - - - - - - - -

Operations Year

An interesting sensitivity analysis, reported in the following page, is the one regarding
electricity price increase. Since the model substantially depends on the self-consumption,

this price can have a stunning effect on the project IRR.
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Electricity Price Escalation [% p.a.]
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Business Model 2: Power Purchase Agreement
This model is not commonly applied in this segment, due both to bureaucratic complications
and to the fact that residential users do not like the idea of third parties operating their PV

system and the additional burden of another electricity contract.

However, especially witht he | egi sl ati on regarding ASEUO (ASi
Italian version of the PPA, will improve and become easier and clearer, also the small
residential sector could see some examples of such models. The model can also be of
interest in case the owner wants to lower its electricity costs but does not have the necessary

equity and does not want to go into debt financing.

The scheme below reports the possible configuration of the model. The bank has not been
included because, given the low investment needed, a more credible solution is to operate in

full equity.
EPC
A
EPC Contract : Investment
: Capex
+
Service Contract
——————— - » .
O&M Service
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Operator Opex
Single Purpose
Shares .
Equity PR + Vehicle (SPV) . Grid contract
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Payout, Dividends Grid Operator

4

Power Price | Power Supply : Supply Contract

[}
v

Power
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. Supply Contract |
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Power Supply :
> Provider

—* Cashflow

— Powerflow

Power Price
+ - - » Contracts

Figure 2: Power Purchase Agreement.
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Profitability Analysis
(0.23
t he

G/ kWh)
PV

A 15% saving with respect to the residential
pri of 0.

model 1, tax reduction has not been included.

grid
185

price

Therefore a ce u/ kwWh f or el ec

Furthermore, a self-consumption rate of 70% has been assumed, due to smart load

management and home automation.

Project Overview

PY Business Model

P System Size [ 3 Category Share Usit Price
Specific System Cost EURMKNW R 2.200 Feed-in Tariff ELIE'wh
Total System Cast EUR B.600 Sielf-consumption EURKWh
Irvestment Subsidy EUR - Fees ELIRkWh
Total System Costincl. Subsidy EUR B.600 Met-metering EURKWh
Fized Operation Costs EUR p.a. 33 Fees ELURMkWh
“ariable Operation Costs EURNh - Excess Electricty ELRMwh -
PPA Tariff 1002 EURIKWH 01550
Fees Elm 00250
Sipecific vield Kwhiqmia 1660 Overyzupply Price ELRIkWh 0,1000
Perfarmance Factaor % 855 Undersupply Penaly EURKWh -
Sipecific Sustem Performance KwhikWpia 141
Degadation SN Resus
Met-Prezent Walue EUR 5.062
| Praject IRR | % 5,843
Praject Ouration Years 20 |Equity RR | % B8dm
Equity EUR E.600 Payback Period Years 1215
Debt (Gearing) - ELR - LCOE" [wio subsidy) EUR/kwh 015
Loan Tenar ears 7 LCOE [ subsidy) EUR/kwh 015
Interest Rate % %= rd x -
Discount Rate % 30 x

Thanks to such high self-consumption rate, the IRR can go to about 10% and the payback

time to about 12 years, though without considering the tax reduction.

Investment and Cash Flow for Equity

—— Cumulative Cash Flows

mmm Cash Flow for Equity

mmm Equity Investment
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2.000
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Comuistve Casn Flows | 58000 BT BEI4 (5121 4.505) (4073 I3E4D) inEEE 2435 (1865 i1.224) 1593) =) 24 1149 1784 2430 3.090 3758 4azm 5129
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Revenues, Debt Service and Operations Cost
u Debt Service Q&M Cost

m Revenues and Savings

|Revenues and Savings: =l B30 852 895 T3z TES 04 43 25 ol k-Ial 1017 1088 1118 1488 1223 1283 1339 1.400 1485
[O8M Cos 103 107 11 116 120 125 130 135 141 147 152 158 165 hral 178 185 193 o 209 7
Operations Year
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2.Business model report: Residential sector 1

Multi-family houses

Segment environment

In Italy, the large majority of people living in a flat is also owning it, thus making it easier, at
least theoretically, to go for a PV plant.

In spite of that, regulation issues are still limiting the use of PV in multi-family houses. The
major barrier is that, according to the legislation currently in place, it is not possible to sign a
PPA of a PV electricity provider towards many different users. Therefore, at the moment, in
multi-family houses, a PV plant can only feed either a single user or the common electrical
uses in the building (lift, common lighting, etc.).

Regarding main barriers for diffusion, additional points which should be highlighted:

1 A change in the regulation is needed in order to allow the possibility of PPA to multi-
users.

1 Bureaucracy of multi-family houses is very heavy in Italy, so the decision process is
slow and uncertain.

1 Available space on the roof could be an issue and that is the reason why

cogeneration is a more successful solution at the moment.

Segment Drivers

For multi-family houses, the main driver for PV installations is lowering the electricity bill as
well as the protection against rising electricity prices. Green image plays for sure a
secondary role, even though it could be a driver for building companies wanting to sell their
new houses t o Asgarmateemof facty theepresedce of PV causes a potentially
higher property value for both the technology and the green image and, therefore, an
increased possibility of selling or renting the house. The main economic targets for building

owners could be an IRR higher than 10% and a payback time lower than 5-6 years.

The specific price for such applications, which range from 20 to 200 kW, could go from
1,500 to 2,000 0O/ kWwW

13
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Below you find the business models of Italy in the residential sector for multi-family houses.

For both the models, calculations have been done for a specific solar radiation on a
horizontal surface of 1,660 kWh/kKW, (site in central Italy). The size of the plant is 20 kW, for

the first model and 60 kW, for the second one, both with a specific price of 1,50 0

Gl k W

Business Model 1: Self-consumption (for common electrical uses)
As outlined above, self-consumption of PV electricity in multi-family buildings is possible only

when the energy is fed to the common uses such as lighting, automatic gates, lifts, etc.

As for single-family houses, a 50% tax reduction is possible also in this case, if we keep the

limit of 20 kW, for the system size. However, this has not been included in the calculation.

The scheme reports the configuration of the model. The bank has not been included

because, given the high tax reduction and the high number of buyers, a common solution is

to operate in full equity and include the investment in the multi-family house budget.

EPC

EPC Contract

Investment
Capex

-

Investor

Operator

Power Consumer

—* Cashflow
— Powerflow

+ ——» Confracts

Power Price

4

I

Power |

SUTFW ISUppI\,rContra::t
|

v

Electricity
Provider

Figure 2: Self-consumption.
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Profitability Analysis
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Self-consumption of PV electricity has been assumed to be 60%, due to the fact that almost

all uses (lighting, lift, automatic gate) cannot be concentrated during the daytime.

Project Overview

PV System Size Kw'p
Specific System Cost EURMWP
Total System Cost EUR
Investment Subsidy EUR
Total System Costincl. Subsidy EUR
Fized Operation Costs EUR p.a
Variable Operation Costs EURMKWh

20
1.500
30.000
30.000
450

Specific Yield
Performance Factor

kwWhigmia

Specific System Performance Kwh

Degradation

Project Duration Years
Equity EUR
Debt (Gearing) &

Loan Tenor Years

EUR

Interest Rate
Discount Rate

1660
857
141

0,70

20
30.000
7

5,84
3,04

PVY Business Model

Category Share Unit Price
Feed-in Tariff - EURMWh -
Self-consumption 60 Wh

Fees th
MNet-metering 40 th
Fees th
Excess Electricty th
PPA Tariff - th
Fees th
Overysupply Price th
Undersupply Penalty wh

MNet-Present Value R 44.442
Project IRR 13,27
Equity IRR 13,274
Payback Period 8,75
LCOE" (wlo subsidy) 0,10
LCOE (w subsidy) th 0,10
Min DSCR™ x -

Min LLCR™™" : 2

“LLCR: Lasn Lifr Cou

Interesting values of both IRR and payback times can be obtained in this case, thanks to the

combination of several favourable parameters: High solar radiation, good self-consumption

rate and high prices for the grid electricity.

Investment and Cash Flow for Equity

= C ash Flow for Equity = F quity Investment
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Operations Year
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Revenues, Debt Service and Operations Cost

ERevenues and Savings #DebtSenice O&M Cost
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Business Model 2: Power Purchase Agreement
As already reported in the introduction, this model is at the moment only theoretically

applicable to this segment, but lobbying activities are going on towards a change in
legislation. Such a change would regard the legislation on A SEUO (A Si st e mi Ef f
Utenzao), the |t al whichshoull besbroadanedotd include the god3ibility

for an investor / plant operator to sell PV electricity to multiple users.
Given the size of the system (60 kW,), the tax reduction is not possible in this case.

The scheme below reports the possible configuration of the model. The bank has not been

included because, given the low investment needed, a more credible solution is to operate in

full equity.
EPC
A
EPC Contract : Investment
1 Capex
1
+
Service Contract
———————— == 3 .
O&M Service
Service Fee
Operator Opex
Single Purpose
Shares :
Equity ——— > Vehicle (SPV) . _Grid contract
Investors —» Excess Electricity i
_—m
Payout, Dividends Grid Operator

4

Power Price | Power Supply : Supply Contract

|
A\

Power ‘_Supply Contract .
— Cashfl Consumer Power Supply Electr_icity
R . ’ Provider
Powerfow Power Price

«+ - —» Contracts

Figure 2: Power Purchase Agreement.
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Profitability Analysis

The assumption forthe PPA ar e t hat a pri of 0.185 U/ kWh <c

operator and that, thanks to a smart load management (possibly introduced by the operator

c e

itself, together with the PV plant), a 70% self-consumption rate can be obtained.

Project Overview

PV Business Model

P System Size kwp B0 Category Fhare Uit Price
Specific Sustem Cost EURMKWP 1500 Feed-in Taritf - ELIRkWh -
Total System Cast EUR 30.000 Self-consumption - EURWh -
Inwestment Subsidy EUR - Fees ELIRwh -
Tatal System Cost incl. Subsidy EUR 30.000 Met-metering - EURkWh -
Fized Operation Costs EUR p.a. 1.350 Fees EURMWh -
fariable Operation Costs EURMKwh - Encess Electricty ELIE N wh -
PP& Tariff 100 ELR/KWh 01850
Fees Uk 00250
Specific Yield Ku'hiqmia 1660 Ouwerysupply Price EURWh 0,1000
Performance Factar % 85 Undersupply Penalty EURkWh -
Specific Sustem Performance Ktk pda 141
Degradation e o7 [
Met-Prezent YWalue EuR 156355
[ veswmen LG © M5sx
Project Duration Tears 20 | Equity IRR % 4,55
Equity EUR 30.000 Pavback Period Tears 812
Debt (Gearing] - EUR - LECE" [wlo subsidy] EURkh 010
Loan Tenor Teurs 7 LEOE (w subsidy] EURkWH 010
Interest Rate % 5.8 " b -
Discount Rate % 30 b -

Results show that this model is very promising, thanks to the high self-consumption rate and

to the possibility of selling PV electricity to multiple users.

Investment and Cash Flow for Equity

mmm Cash Flow for Equity mmm Equity Investment —— Cumulative Cash Flows

200.000 -
150.000 - _—

100.000 -

DT

—1&)000 - 1 2 3 4 5 s T 3 9 10 11 12 13 14 15 16 17 18 19 0
Equity wesmeant (S0.000)
Cash Flow for Equity 10508 11433 11715 123 12993 13612 14257 15012 15205 16532 17340 RERE] 12119 19975 0= k-3 3028 24037 R 2335
Cumulatue Cash Flows | (00000 | (73.703) 59209 | (55458 | 47541 (36333 | (24.934) | (13309 (1.458) 10855 -3 I 4E4 45237 B1.255 Té4ED ETE95 101555 115489 129608 143958 158539
Operations Year
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Revenues, Debt Service and Operations Cost

mRevenues and Savings = Debt Service Q&M Cost
35.000

30.000 -
25.000
20.000
15.000
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3 0 1
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3.Business model report: Commercial sector i
Office buildings

Segment environment

Office buildings are an application segment which, for many reasons, is quite similar to the
one of the shopping centres. The first promising feature is that, since offices are used during
daytime, high rates of self-consumption for PV electricity are possible. However, usually
office buildings, unless very large ones, do not need very large scale plants (as in the case of

shopping centres) and, therefore, the specific turnkey cost is higher.

As outlined also for the shopping centres, the big hurdle here is the restrictive legislation
about Power Purchase Agreements which limits their application to a single user only. If, as
asked for by many PV stakeholder groups, the legislation will open to such solutions, a PPA
towards multiple users in office buildings will probably become the most interesting business

model for this segment.

Another possible solution could be that tenants accept to cover PPA costs as part of the
tenancy agreement or via service charges but it seems that no such examples have been

implemented in ltaly so far.

Finally, besides the already described uncertainty of the legislation, additional barriers are:
the possible default of the owner, the roof cover which is already occupied by many technical
plants and, for offices located in the cities, the visual requirements which usually imply
definitely much more expensive architecturally integrated PV plants.

Segment Drivers
Savings with respect to grid price and, maybe even more, the price stability of PV electricity
are the main drivers for office buildings tenantsandowner s, whil e t he figreen

play a role especially for large groups.

One of the highest concern for tenants is the complication of contracts, therefore having a
second contract for PV electricity in parallel to the grid supply is a possible solution, but it is
often seen as too complicated and not appealing enough. A combined offer including a
number of different technologies and measures is surely more attractive as far as the whole
issue of electricity supply is managed by one actor only, once again in order to avoid too

complicated and not clear management.

20
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Business Models

Below you find the business models of Italy in the commercial sector for office buildings. The
first one is a self-consumption model where the PV plant is bought by the owner (30 kW,
plant with a specipgandthepsecond eodel,fthouhh roto/€t applicabley
is a PPA towards multiple users sharing the same office building (100 kW, plant with a
specific prige of 1,300 a4/ kW

For both the models, calculations have been done for a specific solar radiation on a
horizontal surface of 1,660 KWh/kW, (site in central Italy).

Business Model 1: Self-consumption
Given the high electricity uses during the day, it is assumed that 70% of the PV production

can be self-consumed. The scheme reports the configuration of the model.

EPC

a
EPC Contract : Investment
Capex

|
|
+

——————————

O&M Service
Investor Service Fee
Loan Contract Opex
——————— -
Bank Operator
Grid contract
Payout, -
Debt Service, Power C Excess Electricity Grid
Fees

Self-consumption Operator
~=t-consumption

tot

1
Power Price zowelr : Supply Contract
— Cashflow upply

v
— Powerflow

« - -» Contracts Electricity
Provider

Figure 3: Self-consumption.
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Profitability Analysis
A self-consumption rate of 70% has been assumed for the profitability calculation. The

remaining 30% is managed through A scambi o sul post odmeterimgpi ch i s

scheme.

Project Overview

PV Project PV Business Model

PY System Size Kwp 30 Category Share Price
Specific System Cost 1.500 Feed-in Tariff - -
Total System Cost Eur  45.000 Self-consumption 70 0,1300
Investment Subsidy EUR - Fees 0,0500
Total System Costincl. Subsidy 45.000 MNet-metering 307 0,2000
Fized Operation Costs 825 Fees 0,0500
Wariable Operation Costs URMKWh - Excess Electricty 0,0500
PPA Tariff - -
Fees 2
Specific Yield KWhiqmia 1660 Overysupply Price -
Performance Factor % 857 Undersupply Penalty -
Specific System Performance KWh 141

Degradation SO Resus

MNet-Present Value EUR 21.754

Project IRR % 11,19
Project Duration 20 [EauiylRR | S
Equity EUR 14.045 Payback Period Years 12,32
Debt (Gearing) 702 EUR 31.500 LCOE" (wio subsidy) Ik 0,13
Loan Tenor Y earz 10 LCOE (w subsidy) U th 013
Interest Rate % S.8% Min DSCR™ x 0,96
Discount Rate % T.0% Min LLCR™"" x 116x

A payback time of more than 10 years is thus obtained and the cash flows are shown in the

graphs below.

Investment and Cash Flow for Equity

= Cash Flow for Equity mmm Equity Investment —— Cumulative Cash Flows
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20.000 -
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10.000

5.000
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-5.000

-10.000

-15.000

-20.000 +—
Sauty Invesment (14042
Cash Fiow for Equiy B 2374
Cumuisive Casn Fiows | 114.048) | (11.829)

1 z 3 4 B & 7 s 9 10 1 12 13 14 15 1% 17 18 15 0

4 234 552 757 1089 1353 1563 1957 6359 7194 7568 7.507 8235 2581 9122 9522 9970 | 10437
$11.958) | (11.741) | (11347) | (10.816) | (10150) | (9.353) | (5455) | (7480) | (4201) | (1007) | 2133 5200 8203 | 11443 | 14031 | 15349 | 19605 | 22302

Operations Year
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Revenues, Debt Service and Operations Cost

mRevenues and Savings = Debt Service O&M Cost

14.000

12.000 -

10.000 -

DT

0 1 2 3 B 10 1 1z
[Revewessnosevrgs| soss | szss | sssa | sa30 | easr | e4az | 6736 | 7083 | 74ze | 7759 | 8429 | as15 | ss41 | 9338 | o7r2 | 1oz | 10729 | 11434 | 11708 | 12244
ogi cox 53 a2 w2z s 100+ | 104 | 1088 | 142 | 1478 | 42x1 | 1zv0 | 432 | 137 | 1429 | 145 | 1545 | 1eor | 1em | 47 | 1see
Deot Service 1811 4581 4581 4581 4581 4581 4581 4581 4581 4581 [ =, - = -, - - - -

Operations Year

It is also interesting to show, as reported in the following sensitivity analysis, how the system
price is a key parameter: Being able to go down
payback time to about 8 years.

System Price [EUR/KWp]

—— Amortization [a] —e—Equity IRR [%] O Base Case

15%
im0
Py
1%

(1Y G
w

./

600 700 800 900 1.000 1100 1200 1300 1400 1.500
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Business Model 2: Power Purchase Agreement
As already reported in the introduction, this model is at the moment only theoretically

applicable to this segment, but lobbying activities are going on towards a change in
legislation. Such a change would regard the legislation on A SEUO (A Si st e mi Ef f
Utenzao), the |t al whichshoull besbroadanedotd include the god3ibility

for an investor / plant operator to sell PV electricity to multiple users.

The scheme below reports the possible configuration of the model.

EPC

N
EPC Contract : Investment
Capex

|
|
+

O&M Service

Service Fee
Opex

Operator

Single Purpose

Sh .

Equity PRl Vehicle (SPV) . _Grid contract
Investors —

Grid Operator

Power .Supply Contract

----------

Consumer T
Power Supply Electricity
~— | Provider

—" Cashflow

— Powerflow

Power Price
« - —» Contracts

Figure 2: Power Purchase Agreement.

Profitability Analysis
A self-consumption of 100% has been assumed, which means the possibility for the investor

to sell all the produced PV electricity to the multiple users in a shared office building.

The negotiated price has been assumed to be 0.1

with respect to the grid electricity price.

24



D
PVFINANCING ™

Project Overview

PY Susztem Size KWp 100 Category
Specific System Cost EURMkWE 1.300 Feed-in Tariff - EURMWh -
Total Sustem Cost EUR 130,000 Self-consumption - EUR MK wh -
Iruestment Subsidy ELR: - Fees ELIR{kwh -
Total Sustem Cost incl. Subsidy Eur 130,000 Met-metering - EURMWh -
Fized Operation Costs EUR p.a. 2100 Fees ELR{kwh -
\ariable Operation Costs EURMwh - Encess Flactricty ELIRMwh -
P& Taritf 100 EURMKWh 0.1300
Fees EURnen 00250
Specific vield Kwhiqmia 1660 Overysupply Price EUR MK wh -
Perfarmance Factor % 85 Urdersupply Penaly EURM W -
Specific Sustem Performance K hikwpda 141
Degradation o ooz NN
Met-Present Yalus LR 129.465
L wesmen  EERSTE ¢ maex
Project Duration Years 20 Equity IRR % 21.51
Equity ELR 40,552 Pavback Period Tuars §.96
Dbt (Gearing] T EUR 31.000 LEOE" [wia subsidy) EURMKwh 01
Loan Tenor Tauts T LICOE [w subsidy) EURMWH o
Interest Pate % 5.8 Min DSCR™ « 0,3 =
Discount Rate % O Min LLCR™™" ¥ 1.06 =
LeoEiLen

This business model shows much better results than the previous one, due to the high self-
consumption rate and to the lower specific plant cost, due to the larger system size.

Investment and Cash Flow for Equity

mmm Cash Flow for Equity m Eyuity Investment —— Curmulative Cash Flows
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-60.000

Equity rwesmeant (405ED)

‘Cash Flow for Equity - 11.199 1102 i1en TS 1521 Z7eE 3ETO 23353 4597 25740 09 28332 &8Em .47 31543 4203 35938 TS 39259 41130

Cumuisve Cash Flows | (40583) | (30116 | (31.078) | (313300 | (30645) | (I9548) | (7487 | (25077 | i11.488) 1534 145979 i 40390 51757 G4535 TEE65 ) F9631 110732 121596 | 132325
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Revenues, Debt Service and Operations Cost

mRevenues and Savings = Debt Service Q&M Cost
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DT 25000
20.000

15.000

10
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oM Com 2124 27 2382 2457 2555 2857 2783 2574 233 3408 3333 3382 3457 3837 3752 3333 409 4254 4424 4501
Deiot Saruim 533 12381 12381 12381 12381 12381 12381 -

FRevenuesand Savbgs | 15515 13531 053 | 2153
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26



PVFINANCING ™

4.Business model report: Commercial sector i

Shopping centres

Segment environment

The application segment of the shopping centres is, at least theoretically, really promising in
Italy. This is due especially to the very high rates of self-consumption that can be obtained
for PV electricity, as well as to the possibility of building large scale plants (hundreds of kw,

or even some MW,) which have a lower specific turnkey cost.

Unfortunately the diffusion in such a segment is still hampered by a very restrictive legislation
about Power Purchase Agreements which forbids their application to multi-users, as is
almost always the case with shopping centres, where the different shops pay their separate
electricity bills. If, as expected and asked for by many PV stakeholder groups, the legislation
will open to such solutions, a PPA towards multiple users in shopping centres will probably

become the most interesting business model for this segment.

Another possible solution could be that tenants accept to cover PPA costs as part of the
tenancy agreement or via service charges but it seems that no such examples have been

implemented in ltaly so far.

Segment Drivers
The main driver for shopping centre tenants to buy PV electricity would be of course too get
savings on the electricity bill, which range between 15% and 20% with respect to the grid

price.

From the point of view of the owners, investing in a PV system can make sense if the Internal
Rate of Return is close to 10%. A secondary driwv

also including the possible increased property value.

The specific price for such applications, which are assumed as ranging from 200 kW, up,
could go from 1,000 to 1,200 04/ kW
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Business Models

Below you find the business models of Italy in the commercial sector for shopping centres.
For both the models, calculations have been done for a specific solar radiation on a
horizontal surface of 1,660 kWh/kW,, (site in central Italy). The size of the plant is 200 kW, for
the first model and 1 MW,, for the second one. The specific price is 1,20 0 G /fdk the first
model and 1,00 0 0 /fok thé second one.

Business Model 1: Self-consumption (for common electrical uses)
As outlined above, self-consumption of PV electricity in shopping centres with multiple users

is possible only when the energy is fed to the common uses such as lighting, automatic

gates, lifts, etc.

The scheme reports the configuration of the model.

EPC

a
EPC Contract Investment

]
]
: Capex
v

Service Contract |
O&M Service
Investor Service Fee
Loan Contract Opex
——————— -
Bank Operator
Grid contract
Payout, -
Debt Service, Power C Excess Electricity Grid
Fees
Self-consumption Operator
~=t-consumption

tot

1
Power Price zowelr : Supply Contract
— Cashflow upply

v
— Powerflow

« - -» Contracts Electricity
Provider

Figure 4: Self-consumption.
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Profitability Analysis
A self-consumption rate of 80% has been assumed for the profitability calculation. The

remaining 20% is managed through fiscanetbringpp s ul |

scheme.

Project Overview

PV Business Model

PY System Size Kwp 200 Category Share Unit Price
Specific System Cost EURMKWP 1.200 Feed-in Tariff - -
Total System Cost Eur 240,000 Self-consumption 80 0,1300
Investment Subsidy EUR - Fees 0,0500
Total System Costincl. Subsidy EUR  240.000 MNet-metering 20 0,2000
Fized Operation Costs EU 3.750 Fees 0,0500
\lariable Operation Costs EURMKWhH - Excess Electricty 0,0500
PPA Tariff = =
Specific Yield kwhiqmia 1660 Overysupply Price =
Performance Factor 857 Undersupply Penalty -
Specific System Performance Kwhikiwp 141
Degradation NG Resus
MNet-Present Value EUR 279570
[ fwestment G 16,53
Project Duration Yoars 20 Equity IRR 23,84
Equity EUR 74.921 Payback Period 8,16
Debt (Gearing) 707 Eur  168.000 LCOE" (wlo subsidy) EUR{KY 0,10
Loan Tenor Years 7 LCOE (w subsidy) EUR 0,10
Interest Rate 5,84 1010
Discount Rate 707 Min LLCR™"" 115+
Investment and Cash Flow for Equity
mmm Cash Flow for Equity ~ wesm Equity Investment ~ —— Cumulative Cash Flows
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Revenues, Debt Service and Operations Cost

= Revenues and Savings = Debt Service O&M Cost
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Operations Year

The results look very promising, thanks to the high self-consumption rate, combined with a
relatively high price for the grid electricity. Payback times of less than 10 years can thus be

reached.

Two sensitivity analysis carried out with relevant parameters, namely the specific system
pri ce p andth&ikérease of the grid electricity price, show that the profitability could be
even higher, provided better conditions are in place.

System Price [EUR/KWp]

—m— Amortization [a] —e—Equity IRR [%] O Base Case

600 700 800 900 1.000 1.1|00 1.2IOO 1300 1400 1.500
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Electricity Price Escalation [% p.a.]

—#—Amortization [a] —e—Equity IRR [%] O Base Case

157 38%
34% el
>
30%
11,3\-\ 26% A
5 oo
8,2
17% 8.2] T3—g
b o . M-~
& 12% 54 —g

4% 2% 0% 2% 4% 6% 8% 10% 12% 14%
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Business Model 2: Power Purchase Agreement
This model is at the moment only theoretically applicable to this segment, but lobbying

activities are going on towards a change in legislation. Such a change would regard the

legislation on i SEUO , t he 1t al i amwhich showddibe broadehed to meudeP P A,

the possibility for an investor / plant operator to sell PV electricity to multiple users.

The scheme below reports the possible configuration of the model.

EPC
a
EPC Contract : Investment
| Capex
)
¥
Service Contract
- === > .
O&M Service
Service Fee
Operator Opex
Single Purpose
Shares :
Equity PR - Vehicle (SPV) « Grid contract

Investors — Excess Electricity
_—Xcess cecnely,

Payout, Dividends

Grid Operator

+

Power Price | Power Supply : Supply Contract

|
v

Power
Consumer

Supply Contract

- - - »
Power Supply
i

Electricity
— Cashflow Provider

— Powerflow

Power Price

<+ - -» Contracts

Figure 2: Power Purchase Agreement.
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Profitability Analysis
A self-consumption of 100% has been assumed, which means the possibility for the investor
to sell all the produced PV electricity to the multiple users in the shopping centre.

The negotiated price has been assumed to be 0.1
with respect to the grid electricity price.

Project Overview

PV Project PV Business Model

PV System Size K 1000 Category Share Unit Price

Specific System Cost EURNp 1.000 Feed-in Tariff - EURMWh

Total System Cost EUR  1.000.000 Self-consumption - EURkWh

Investment Subsidy EUR - Fees EURMWh

Total System Cost incl. Subsidy EUR  1.000.000 Net-metering - EURMWh

Fixed Operation Costs EURi p.a. 15.150 Fees EURkWwh

“ariable Operation Costs EUR#Nh - Excess Electricty EURMWh -
PPA Tariff 100% EUR#kWh 0,1500

Fees EURKUL 00250

Specific Yield kwhiqmia 1880 Overysupply Price EURkWh -

Performance Factor B 85% Undersupply Penalty EURMWh

Specific System Performance kWwhikwpla 1.411

Degradaton e oo (I
Met-Present Value EUR  1.670.835

[ wesment _ JCTETN © 2o

Project Duration Years 20 |EQU'WY IRR | " 31,87%

Equity EUR 312172 Payback Period Tears 553

Debt (Gearing) T0% EUR T00.000 LCOE* (w/o subsidy) EURMWh 0,08

Loan Tenor ‘ears T LCOE (w subsidy} EURMWh 0,08

Interest Rate % 5,8% Min DSCR™ 1 127x

Discount Rate = 7.0% Min LLCR*=* i 1,43%

*LOOE: Lowelizod Cart of Elestricity
**DECR: DebrSeruics Goveraqe Fiatin

The huge potential of this model, unfortunately not applicable at the moment, is clear from
the results: A combination of a 100% self-consumption and a very low specific price for the
PV plant gives low values of payback times as well as relevant values for IRR.

Investment and Cash Flow for Equity

mmm Cash Flow for Equity mmm Eqquity Investment —— Cumulative Cash Flows
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‘Cash Flow for Equity - 130154 378E2 4T0E3 S5.8TS BT 595 TTE 22755 241534 | 254300 | 268081 | 279401 252527 | 307754 | 324557 | 335970 | 352900 | 3TO0TTS | 3ETOSS | 405219 | 424419
Cumulatve Cash Flows | (312472 | (190535 | (157822 | (119188 | (75798) | (753D 24242 7RSI 220097 | 352445 | 453671 | SD5269 | TSSIDE | 833933 | J00865 | 143073 (125035 | 138773 | 143225 | 158430 | 17030

Operations Year
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Revenues, Debt Service and Operations Cost

mRevenues and Savings  w Debt Service O&M Cost
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Operations Year

Given the very positive results, it makes no sense to explore it further through sensitivity
analysis, especially since its application is not possible at the moment, due to the legislation

currently in place in Italy for PPAs.
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5.Business model report: Industrial sector

Segment environment

As in the commercial sector, also this segment can offer very high rates of self-consumption
for PV electricity and the possibility of large scale plants (hundreds of kW, or even some

MW,) with lower specific turnkey cost.

Differently from what was happening during the feed-in tariff period, where industrial
companies just asked for PV, now PV is only one of the many possible measures (and not
always economically viable) of a more general energy efficiency plan including, for instance,

lighting efficiency, pressurized air distribution, building envelope, electric motors, etc.

According to the lItalian legislation, industrial park companies cannot sell excess PV
production to other companies in the area and, anyway, due to the economic conditions, the
higher benefits come from self-consumption, therefore PV plants are sized according to this
need. Moreover, as outlined also for other application segment, a PPA towards multiple

users, for instance different industries in the same park, is not possible at the moment.
Some barriers should be highlighted:

the available roof space and the roof conditions;
authorization (visual impact), which gives problems with the Municipalities, even in
case of installations on the roof; different authorizations are needed/requested for
each plant;

1 if the company invest but publish a tender for delivering the PV plant, the
complication of the tender and possible risks of companies filing an appeal, is quite a

risky point.

Segment Drivers

For tenants of industrial parks the main driver for PV installation is lowering the bill by
increasing self-consumption. From this point of view, energy intensive companies have
higher possible share of self-consumption though available roof space should be checked.

Green image, especially in the case of large groups, can also play a relevant role.

If they have a medium and long term horizon for their activity and for their presence in the

park, companies could be willing to invest themselves in PV, under the condition that the
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activity has no stop in weekends. The required IRR is usually 10% or higher, unless green
image, as reported above, is of some importance for the company.

Regarding PPAs, an industrial company could accept to buy PV electricity if it generates
savings of 10-20% on the current tariff.
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Business Models

Below you find the business models of Italy in the industrial sector: Self-consumption and
PPA for a single industrial customer. For both the models, calculations have been done for a
specific solar radiation on a horizontal surface of 1,660 kWh/kW, (site in central Italy). The

size of the plant is 1 MW,, with a specific price of 1,000 0 / k.W

Business Model 1: Self-consumption
Self-consumption of PV electricity can reach 100% in such applications.

The scheme reports the configuration of the model.

EPC

Investment
Capex

EPC Contract

?
|
|
+

Service Contract |
O&M Service
Investor Service Fee

Opex

Bank -
Payout,
Debt Service, Power C Excess Electricity Grid

Fees
Self-consumption Operator
—=—consumpTon

Operator

Grid contract

----------

+

1
Power Price gowelr ! Supply Contract
— Cashflow upply
— Powerflow M
« - -» Contracts Electricity

Provider

Figure 5: Self-consumption.

Profitability Analysis
To estimate the saving due to the complete self-consumption of PV electricity, a grid price of

0.17 U4/ kWh has been used.
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Such price, combined with a low specific turnkey cost and the possibility of self-consuming

the whole PV output, gives a very low payback time of less than 6 years.
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