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ABSTRACT 

Process innovations in recent years are based on renewable sources processes, 

such as photovoltaic panels. In the case study analysed are shown the benefits 

obtained from the investments of the central Italy after installing photovoltaic systems. 

The total expenditure for the electricity purchase is € 52.326, while the total benefit of 

the investment is € 18.789, equal in percentage to a 53% energy saving over a period 

of 20 years. The company expeniture in the absence of a photovoltaic system is equal 

to € 109.03, while in the presence of a plant, considering also all costs incurred for € 

93.090, with a percentage of profit on the investment made equal to almost 15% in 20 

years. 
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1. INTRODUCTION 

Renewable Energy Sources (RES), such as hydroelectric, biomass, geothermal, wind and 

photovoltaic, represent a valid alternative to traditional fossil sources both for the advantages 

in terms of lower environmental impact and for their ability to be renewable and not subject to 

exhaustion [1, 2]. Among the RES, the use of photovoltaic systems (PS) is becoming more 

and more interesting, able to transform solar energy into electricity [2,3], even if their 

contribution to energy production is still limited: in the European Union, according to data 

from the Statistical Office of the European Union (Eurostat), in 2009 they contribute only 

about 0.3% to gross domestic consumption of electricity, whereas if we considered all RES, 

this percentage would increase at around 18% [4]. 

Recently, albeit with a certain delay compared to other European countries, also in Italy 

there is a strong growth of PS systems: in the last three years from 7,647 plants corresponding 

to an installed capacity of 87 MW (December 2007) a total of 128,419 plants with an installed 

capacity of 2,430 MWh (December 2010). However, their contribution to domestic electricity 

consumption is still very limited and in line with the European average (around 0.3% in 2009) 

(Source: Electrical Services Manager). 

The application of PS has transversely involved all sectors that use electricity. Among 

these, the agricultural sector has started to play a significant role, involving a share of 9% of 

installed capacity on a national basis [5, 6]. In fact, agriculture presents a wide availability of 

surfaces for the installation of PS panels both in terms of unused land and of houses and rural 

buildings (with reference to the possibility of installing panels on buildings). This wide 

potential can be exploited by farms in compliance with the environmental and landscape 

balances of the territory for the benefit of a new eco-sustainable image of its agricultural 

activity [7]. Firms can also derive an economic advantage, integrating their income with that 

deriving from the production of electricity, also benefiting from specific incentives, as we will 

see in the next paragraph [1,8]. In recent years, in fact, thanks to a new legislative framework 

that has encouraged PS in general, but especially in the agricultural sector, and thanks also to 

technological innovation [5], we are faced with a scenario in continuous evolution on which it 

is useful to deepen the research for the benefit of all the parties interested in the use and 

diffusion of this clean technology [9, 10]. The purpose of this contribution will therefore be to 

evaluate the economic advantage to invest in PS in the farms of central Italy, with the aim of 

highlighting the possible advantages for the agricultural sector. 

Italy, after spending several years with policies on the promotion of photovoltaic 

inefficient, receives a significant impetus with the application of Legislative Decree n. 387 of 

29 December 2003 which launches the incentive system called "Conto Energia". The Energy 

Account consists of a public loan aimed at individuals who start producing electricity through 

PS. The contribution is paid on the basis of the kWh1 produced and extends for a period of 20 

years from the entry into service of the plant. Two different incentive schemes can be 

distinguished: on-site exchange and transfer to the network. The first consists of the total self-

consumption of the energy produced, while the second, the sale to the network, allows the 
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sale of part or all of the energy produced that is not self-consumed. The incentive rates vary 

depending on the architectural aspects of the plant and its power [11]. 

The Energy Account system was then changed over the years, and, to date, we have the 

third version, introduced by the Ministerial Decree of 6 August 2010: "Discipline of the 

incentives for the Energy Account 2011 for photovoltaic plants". The Energy Account 2011, 

although presenting a reduction in incentive tariffs compared to the previous version, remains 

the most important and advantageous incentive system for investing in PS [11]. 

It is important to underline that since 2005, following the law of December 23rd 2005 n. 

266 (and subsequent amendments of 2006 and 2007), the production of photovoltaic energy is 

part of the firms activities and can be considered as part of the income with the relative tax 

advantages [12]. In particular, "the production and sale of photovoltaic energy by 

entrepreneurs is always productive of income for the part generated by the first 200 kW of 

photovoltaic power" [11], while that exceeding this threshold, can consider itself productive 

of income only if it meets the requirements of article 4 in points a), b) and c) of the circular 32 

/ E of 06/07/2009 of the Revenue Agency. Also, the various Rural Development Plans (RDPs) 

of the Regions (2007-2013) come into play, in which capital incentives are envisaged in the 

amount of 20% of the installation cost. According to the Ministerial Decree of 6 August 2010 

(Energy Account 2011), the incentives of the 2007-2013 RDP can be combined with those of 

the Energy Account (in the financial year), as it is based on public incentives assigned by calls 

published before 25 August 2010 (date of entry into force of the provision). However, their 

accumulation is only possible for plants that enter service by 31/12/2011 and provided that the 

percentage of RDP funding does not exceed 20% of the installation cost. In this way, the 

sustained investment, already incentivized by Conto Energia, becomes even more 

advantageous. 

The national incentive policies for photovoltaics are currently in constant evolution. In 

particular, with the approval of the legislative decree of March 3, 2011 implementing the 

Directive 2009/28 / EC, the incentives for PS plants placed on land in agricultural areas will 

be provided only for plants with power less than 1 MWh and in any case for plants which do 

not cover more than 10% of the agricultural area in the availability of the proposer. However, 

these limitations do not apply in the case of agricultural land abandoned for at least 5 years. 

The same decree specifies that by April 30, 2011 the incentive system will be re-regulated and 

the new provisions will be applied starting from June 2011. 

2. METHODS 

There are various aspects that can affect the economic performance of a PS [13]. Among 

these, one of the most important is the average annual solar radiation of the place where the 

plant is installed: in Southern Italy it is larger, in the North it is less and in the Center it has 

intermediate values [3]. Other significant variables are the size of the plant and its 

architectural characteristics (where and how it is installed): these two aspects determine 

different incentive tariffs for the Energy Account. Furthermore, the unit cost per kW installed 

is inversely proportional to the installed power [10]. 

Given these premises, in this contribution we want to represent an ordinary and indicative 

situation at the national level: for this reason, the assessment will be based on a medium-small 

facility located in central Italy. 

This will examine the economic-financial advantage to invest in a 10 kW system in place 

exchange system installed on a building of a farm in central Italy. Starting from these 

characteristics of the plant we evaluate the following four types of investment: 
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 10kW PS plant without a loan with the incentive of the Conto Energia 2011 and the RDP 

(20% of the installation cost); 

 10kW PS plant with mortgage with the incentive of the Conto Energia 2011 and the RDP 

(20% of the installation cost); 

 10kW PS plant without a loan only with the incentive of the Energy Account 2011; 

 10kW PS plant with loan only with the incentive of the Energy Account 2011. 

For the calculation of the economic-financial advantage of the investment, it is based on 

the following data: 

 the total cost for the installation of the PV plant is equal to 46.410 euro3. In the cases in which 

it is to benefit from the PSR contribution, the initial cost of the investment, decreasing by 

20%, goes to € 37,128; 

 annual average production per kW of 1,350 kWh for central Italy (3); 

 incentive rate of 0.36 euro / kWh, for PV plants that enter service between 1 May and 31 

August 2011 (Energy Account 2011); 

 to calculate the savings due to the auto electricity consumed, a price of 0.145 euro / kWh will 

be used (price paid on average by the farms for electricity); 

 the annual average increase in the price of electricity is considered to be 3.8%. The figure is 

based on annual increases in electricity prices provided by the National Institute of Statistics 

(ISTAT) between 2004 and 2010; 

 account is taken of the annual yield drop of photovoltaic panels, which is expected to be 0.6%; 

 it is assumed, in the types of investment 2 and 4, to access a mortgage that covers the entire 

initial cost of the plant. The mortgage will become extinct in 15 years and will have a 5.5% 

interest rate; 

 the annual cost of ordinary and extraordinary maintenance plus management costs is 500 

euros. 

To assess the economic convenience of investments, cash flows are calculated for the 

entire duration of the Energy Account incentive, ie twenty years. On the basis of this time 

frame, the following convenience indicators are calculated: Net cash flow at 20th year, Pay 

Back Period (PBP) or return on investment, Net Present Value (NPV) and Internal Return 

Rate (SRI) [14, 15]. The cumulative Net Cash Flow at the 20th year represents the algebraic 

sum of all revenues and costs between the year 0 and the 20th year [16]. 

The PBP represents the number of years needed to pay back the initial investment, ie 

when the annual net cash flows become positive. The lower the number of years and the more 

convenient the investment [17]. 

The VAN expresses the difference between all revenues and costs discounted to current 

events. This indicator if greater than zero tells us that the investment is economically viable. It 

can also be compared with the NPV of other alternative investments. For the calculation of 

the NPV, a discount rate of 5% is applied, which may represent the rate that can be deduced 

from similar investments by duration and risk (eg long-term government bonds) [10,14,18]. 

SRI is the wise one that represents the profitability of the investment and can be compared 

to the SRI of other alternative investments. In this study the 5% discount rate will be used as a 

comparison [14,15]. 
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3. RESULTS AND DISCUSSION  

The results show a significant economic advantage to invest in PV systems, especially when 

the incentives of the Energy Account 2011 and of the RDP can be simultaneously granted. 

This is the case of investment 1 (without loan) where we have a net cash flow at the 20th year 

of 98.283 euros, a NPV of 46.159 euros, an SRI of 16.8% (higher than the discount rate 

considered) and a 5.8 year PBP (Table 1 and Figure 1). When, on the other hand, the 

investment is supported only by the Energy Account 2011 (Table 1 and Figure 2), again in the 

case in which a mortgage is not accessed (investment 3), the net cash flow in the 20th year 

decreases by 9%, the NPV of 20%, the SRI of 23% and the PBP increases by 24%. 

Table 1 Convenience indicators for 10 kW PV systems in the field exchange regime calculated over a 

period of 20 years 

Investment type for 10Kw 

PV plant 

Plant cost 

(€) 

Cumulative net 

cash flow at the 

20th year (€) 

NPV at the 

20th year 

(€) 

Internal 

Rate of 

Return 

Payback 

Period 

without mortgage, energy bill 

and RDP 
37.128 98.283 46.159 16,8 5,8 

with mortgage, energy bill and 

RDP 
37.128 79.929 44.893 - - 

without a mortgage, only 

Conto Energia 
46.410 89.001 36.877 12,9 7,2 

with mortgage, only Conto 

Energia 
46.410 66.052 35.293 - - 

In the hypothesis in which the investment is financed by a loan (investments 2 and 4), 

there is a slight decrease in the NPV and a more substantial reduction in the cumulative net 

cash flow at the 20th year compared to the same investment without a loan. However, access 

to the mortgage allows you to have positive net cash flows since the early years, as opposed to 

non-mortgage investments where they are after about six years. Figures 1 and 2 show the cash 

flows of investments.  

In the event that the same investments examined were in the form of transfer to the 

network, rather than being exchanged on the spot, in proportion to the amount of energy sold 

to the network, there would be a slight decrease in the economic advantage. This change is 

due to the price of energy sold which is lower than the energy purchased [10]. If the same 

assessment was conducted in the absence of the two incentives examined, all the indicators 

used would indicate a negative expediency to invest [19, 20]. 

 

Figure 1 Cumulative cash flow for 10 kW PV plant in exchange on site with Conto Energia and RDP incentives 
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Figure 2 Cumulated cash flow for a 10 kW PV plant in exchange on site with the sole incentive of the 

Energy Account 

Considering the type of investment 3, without the only Conto Energia loan, the incentive 

tariff of the Energy Account, below which the NPV becomes negative and therefore there is 

no more investment, is equal to 0.13 euro / kWh. Therefore, the investment 3 becomes 

convenient, according to the NPV, only if it can benefit from an incentive rate higher than 

0.13 euro / kWh. In the case of the type of investment 4 (with only the Conto Energia loan), 

the critical level of the incentive tariff rises slightly, going to € 0.14 / kWh. 

4. CONCLUSIONS 

The study conducted highlights a clear economic advantage to invest in PV systems in 

companies in central Italy. Among the types of investments examined, the most advantageous 

is the one that benefits jointly from the Conto Energia 2011 and the RDP incentives (VAN at 

the 20th year of € 46,159). Economic convenience is strictly connected to public incentives, in 

the absence of which it would be no longer convenient to invest according to all the indicators 

used in this study. In this regard, when the only public incentive is given by the Energy 

Account, the incentive tariff below which there is no longer any reason to invest according to 

the NPV is about 0.14 euro / kWh. This value is indicatively a critical threshold to which 

reference should be made for the correct promotion of PS systems. On the basis of this 

information, it is clear that the public decision-maker, through incentive policies at national, 

regional or local level, has a huge influence on the diffusion of PS systems [21]. The 

convenience of PV systems should not, however, be read only from an economic-financial 

point of view, as these systems also represent an opportunity to enhance the eco-sustainability 

of the company with environmental and social benefits [10]. 
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