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1. Business model report: Residential sector –
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 € of additional costs.
8) Too complex bureaucracy. Installing a PV plant needs 2 days’ work but the customer then
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 p) is about 2,200 EUR/kW p (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 p systems, corresponding to a turnkey price of 7,000÷15,000 €. Therefore the
available equity could be 3,000÷7,000 €. The savings expected by the user could range
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 p) 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.
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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 p system with a specific price of
2,200 €/kW p and a specific solar radiation on the horizontal surface of 1,660 kWh/kW p (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 (mechanism of the “scambio sul posto”). However, this tariff, whose
calculation is very complicated and depending on many specific factors is always much lower
(even ¼ 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
€/kWh.
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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.

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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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 with the legislation regarding “SEU” (“Sistemi Efficienti di Utenza”), the
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.

Figure 2: Power Purchase Agreement.
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Profitability Analysis
A 15% saving with respect to the residential grid price (0.23 €/kWh) has been assumed.
Therefore a price of 0.185 €/kWh for the PV electricity has been used in the calculation. As in
model 1, tax reduction has not been included.
Furthermore, a self-consumption rate of 70% has been assumed, due to smart load
management and home automation.

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.
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2. Business model report: Residential sector –
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:


A change in the regulation is needed in order to allow the possibility of PPA to multiusers.



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



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 to “green buyers”. As a matter of fact, the presence 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 p, could go from
1,500 to 2,000 €/kW p.
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Business Models
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/kW p (site in central Italy). The size of the plant is 20 kW p for
the first model and 60 kWp for the second one, both with a specific price of 1,500 €/kW p.
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 p 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.

Figure 2: Self-consumption.
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Profitability Analysis
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.

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.
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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 “SEU” (“Sistemi Efficienti di
Utenza”), the Italian version of the PPA, which should be broadened to include the possibility
for an investor / plant operator to sell PV electricity to multiple users.
Given the size of the system (60 kW p), 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.

Figure 2: Power Purchase Agreement.
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Profitability Analysis
The assumption for the PPA are that a price of 0.185 €/kWh can be offered by the PV plant
operator and that, thanks to a smart load management (possibly introduced by the operator
itself, together with the PV plant), a 70% self-consumption rate can be obtained.

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.
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3. Business model report: Commercial sector –
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 Italy 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 tenants and owners, while the “green image” can still
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

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 p
plant with a specific price of 1,500 €/kW p) and the second model, though not yet applicable,
is a PPA towards multiple users sharing the same office building (100 kW p plant with a
specific price of 1,300 €/kW p ).
For both the models, calculations have been done for a specific solar radiation on a
horizontal surface of 1,660 kWh/kW p (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.

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 “scambio sul posto”, which is a sort of net-metering
scheme.

A payback time of more than 10 years is thus obtained and the cash flows are shown in the
graphs below.
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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 to about 1,000 €/kWp would mean lowering
payback time to about 8 years.
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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 “SEU” (“Sistemi Efficienti di
Utenza”), the Italian version of the PPA, which should be broadened to include the possibility
for an investor / plant operator to sell PV electricity to multiple users.
The scheme below reports the possible configuration of the model.

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 0.15 €/kWh, thus obtaining a 20% reduction
with respect to the grid electricity price.
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This business model shows much better results than the previous one, due to the high selfconsumption rate and to the lower specific plant cost, due to the larger system size.
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4. Business model report: Commercial sector –
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 p
or even some MW p) 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 Italy 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 driver can be the “green image” of the structure,
also including the possible increased property value.
The specific price for such applications, which are assumed as ranging from 200 kW p up,
could go from 1,000 to 1,200 €/kW p.
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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 p (site in central Italy). The size of the plant is 200 kW p for
the first model and 1 MW p for the second one. The specific price is 1,200 €/kW p for the first
model and 1,000 €/kW p for the 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.

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 “scambio sul posto”, which is a sort of net-metering
scheme.
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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
price (€/kW p) and the increase of the grid electricity price, show that the profitability could be
even higher, provided better conditions are in place.
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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 “SEU”, the Italian version of the PPA, which should be broadened to include
the possibility for an investor / plant operator to sell PV electricity to multiple users.
The scheme below reports the possible configuration of the model.

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 0.15 €/kWh, thus obtaining a 20% reduction
with respect to the grid electricity price.

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.
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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 p or even some
MW p) 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 Italian 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;



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 p (site in central Italy). The
size of the plant is 1 MWp with a specific price of 1,000 €/kW p.
Business Model 1: Self-consumption
Self-consumption of PV electricity can reach 100% in such applications.
The scheme reports the configuration of the model.

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 €/kWh has been used.

37

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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An interesting sensitivity analysis can be carried out basing on different scenarios for
electricity grid price escalation, as reported in the graph below.
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Business Model 2: Power Purchase Agreement
“SEU” (“Sistemi Efficienti di Utenza”), the Italian version of the PPA, can be applied to a
single industrial customer.
The scheme below reports the possible configuration of the model.

Figure 2: Power Purchase Agreement.
Profitability Analysis
Given a grid price of 0.17 €/kWh, a selling price of 0.14 €/kWh through the PPA has been
assumed, thus meaning a reduction between 15% and 20%.
A low payback time can be thus obtained, as reported in the summary results below.

40

41

One more relevant output is that, even with higher plant costs (see graph below), the
payback time still shows acceptable values.
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6. Business model report: Educational sector
Segment environment
In Italy, buildings belonging to the educational sector (e.g. school) could have different
owners, such as the Municipality, the former Province or even the State. Therefore the first
step for each potential project development is to identify that owner and understand what
could be the main driver for going towards a PV solution.
PPA could be a good business model for this segment since the school does not have to
tackle the plant O&M and at the same time, on the developer and plant operator side, debt
financing can be obtained more easily thanks to the fact that the buyer of electricity, and so
the cash flow generator, is a public body.
The school management could also be interested in a leasing solution, for duration between
10 and 20 years, but with the condition to negotiate with a serious and reliable partner
company. Furthermore the technical issues linked to the plant maintenance should be
solved, especially regarding the possible future measures of energy renovation. A leasing
should go through a third party financing because a pure leasing could go against the
balance sheet stability rules. Therefore PPA would be the preferable solution to avoid any
risks, as usual with a price advantage not lower than 10%.
The main sector-specific barriers are:


Equity barrier: The Municipalities should be helped in finding low interest loans from
the banks.



It is hard for the Municipality to evaluate and compare the technical and economic
offers received by the companies, also due to the complexity of the public tenders.
The technical staff of the Municipality should be adequately training or an external
help desk should support them.



Contract details should be developed so to manage all problems, also the ones
related to the management of the roof in case problems occur, for instance structural
stability and future leakages.



Self-consumption rates could be rather small due to the summer closing; therefore
the PV plant should be carefully sized, possibly preferring schools which also have
summer activities.
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Segment Drivers
Electricity savings could be for sure a main driver in this segment, as well as the “green
image” is, especially when more general projects, for instance involving a large number of
schools at the same time, are developed. An example of such projects has been carried out
during the feed-in tariff times by the former Province of Rome.
Being property of public bodies, PV investments in schools cannot benefit of the 50% tax
reduction and, furthermore, as any investment in the public sector, should meet the strict
requirements of the public body balance sheet.
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Business Models
Below you find the business models of Italy in the educational sector for school buildings.
The first one is a self-consumption model where the PV plant is bought by the owner through
a bank loan and the second model is a PPA (SEU in Italy) through a third party.
For both the models, calculations have been done for a 20 kW p plant with a specific price of
1,800 €/kW p and for a specific solar radiation on a horizontal surface of 1,660 kWh/kW p (site
in central Italy).
Business Model 1: Self-consumption
Assuming that some activities are performed in summer also, a self-consumption rate of
40%, similar to what happens in the residential sector, has been introduced in the
calculation.
The scheme reports the configuration of the model.

Figure 6: Self-consumption.
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Profitability Analysis
60% of the PV production, which is not self-consumed, is valorised through the “scambio sul
posto” mechanism.

The results, summarised through the table above, are not very positive, due to the low selfconsumption rate that can be obtained and to the small size of the system, which implies a
quite high specific cost for the system.
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A scenario analysis shows (see graph below) that, with a lower specific system cost,
payback times of about 10 years can be reached.
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Business Model 2: Power Purchase Agreement
Calculations have been done with PV electricity at 0.19 €/kWh, about 15% lower than the
grid price. The scheme below reports the possible configuration of the model.

Figure 2: Power Purchase Agreement.
Profitability Analysis
Due to the low consumption rate (40%), the PPA refers only to less than half of the PV
production, while the rest should be treated as excess electricity. Results are moderately
positive in terms of payback time and IRR.
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