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EVALUATION OF THE  
ECONOMIC INDICATORS OF  
A COMPANY-PROSUMER USING 
PHOTOVOLTAICS
ADAM PAwLICzEk, JARMILA zIMMERMANNOVA

AbStrAct
the number of companies using photovoltaics for the pur-
poses of self-production of electricity is increasing. Generally, 
we can observe a new category of economic subjects – pro-
sumers, which are simultaneously consumers and produc-
ers of selected goods, in this case electricity. the main goal 
of this paper is to evaluate the economic parameters of the 
company-prosumer, focusing on a selected administrative 
building which consumes both electricity from the grid and 
self-produced electricity. the system is not equipped with a 
battery; therefore the entire amount of electricity produced is 
consumed within the company. Firstly, the policy background 
and a literature overview connected with the issue of prosum-
ers will be presented. the methodological section will focus 
on data sources and parameters for the model of a company-
prosumer and a description of economic indicators used in 
the evaluation. the technical and economic parameters of 
the case study will be described. the results chapter will 
firstly show the possible relationships between the amount of 
electricity produced by the photovoltaic power plant and se-
lected natural conditions of the locality. Subsequently, particu-
lar economic indicators for the selected company-prosumer 
will be presented, using two scenarios with different electricity 
price tariff regimes. Generally, the case study is focused on 
the photovoltaics installed on the roof of an administrative 
building located in Olomouc, czech republic. based on the 
results from the developed company-prosumer model, we 
can say that the economic indicators of the particular photo-
voltaic projects, and simultaneously the payback period, are 
highly sensitive to the price of electricity purchased from the 
grid and to the particular purchase price tariffs.
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Energy efficiency and renewable en-
ergies have vast potential for economic 

development in Europe’s regions through 
boosting energy security, creating jobs 
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and increasing regional autonomy, as well 
as helping to fight climate change (Hunkin 
et al., 2014). Energy consumption is still 
increasing rapidly, with approximately 570 
EJ consumed at the primary energy level 
in 2014. the world gets about 19.2% of its 
energy from renewables, including about 
8.9% from traditional biomass and about 
10.3% from modern renewables (Popp et 
al, 2018a). the European Union has con-
tributed greatly to the growth of these sec-
tors in Europe with the Europe 20/20/20 tar-
gets setting the mid-term policy framework, 
and by means of a variety of programs and 
tools providing funding and support for re-
gional development. 

Focusing on industrial production and 
companies as a whole, increasing impor-
tance is being attributed to the key role of 
effective planning (Oláh et al., 2017), de-
sign and management of the entire supply 
chain It is also connected with the sustain-
ability of a particular industrial production 
process or the sustainability of adminis-
trative building use, the supply and use 
of energy (focusing on the elimination of 
negative environmental impacts), the op-
timisation of greenhouse gas emissions 
and emissions of other pollutants (Yong et 
al., 2016), as well as the introduction of en-
ergy savings and clean technologies. 

the need for clean and environmentally 
friendly production of electricity is increas-
ing, particularly production from renew-
able energy using hydro, wind, geothermal, 
solar, and biomass power plants, espe-
cially in industrialised societies. In order to 
reduce energy costs (Popp et al., 2018b) 
in particular companies, self-supply us-
ing renewable energies, the simultaneous 
consumption and production of electric-
ity, is becoming an option for both indus-
trial companies (Pechmann et al., 2016) 
and administrative buildings (Perkovic et 
al., 2017). the sustainability of the czech 
photovoltaic business was addressed 

in research by Pawliczek (2011). We can 
observe a new economic subject, the so-
called “prosumer”, as a stakeholder in the 
energy market. A prosumer is a consumer 
who undertakes his own production.

the key conception material, focusing 
on prosumer issues, is the National Ac-
tion Plan for Smart Grids (NAP SG). Smart 
grids (SG) are defined as electric networks 
that are able to effectively link the behav-
iour and actions of all users connected to 
them – producers, consumers, and pro-
sumers (consumer/producers) – to ensure 
the economically efficient, sustainable 
operation of energy systems with minimal 
losses and high reliability of supply and 
safety (MIt, 2015).

regarding the schedule of NAP SG im-
plementation in the czech republic, the 
period up to 2019 can be characterised 
as a period of preparation, the next pe-
riod 2020-2029 represents the gradual 
implementation of SG, and the period 
2030-2040 should represent a maximum 
of economic efficiency at the required level 
of “intelligence” of the SG in accordance 
with the needs of the energy system and 
the existing technological level at that time 
(MIt, 2015).

As mentioned in NAP SG in connection 
with the development of renewable energy 
sources, the anticipated development of 
small sources, including combined heat 
and power production, as well as the devel-
opment of storage capacities and electro-
mobility, increases the demand for control 
systems, protection systems, measuring 
equipment, automation equipment and 
other elements of the power system. 

An integral part of the integration of intel-
ligent elements into the electricity system 
of the czech republic is to ensure cyber 
security, privacy and information support 
provided to the client in the decision-mak-
ing process (MIt, 2015).
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therefore, the importance and necessity 
of economic models in this area are in-
creasing, especially in the case of models 
representing a suitable tool for decision-
making.

1. Literature review
When it comes to scientific studies fo-

cused on prosumer issues, there have only 
been a few studies in this field to date, since 
it represents a new scientific topic (Klies-
tikova et al., 2018). Most of these scientific 
studies are national case studies. For ex-
ample, Flaute et al. (2017) investigated the 
macroeconomic effects of the evolution of 
prosumer households in the future energy 
market in Germany; while Olkkonen et al. 
(2017) examined micro-producers of ener-
gy as energy “prosumers”– hybrid produc-
ers and consumers – and as a challenge 
to the current logic of energy companies’ 
stakeholder relations in Finland. 

Zajaczkowska (2016) focused on the 
current state of the Polish energy sector 
related to the prosumer energy industry 
and described the future potential for the 
development of prosumer energy in Po-
land. Also in Poland, Skorek-Osikowska 
et al. (2018) published an analysis based 
on real-time long-term measurements in a 
residential building located in Poland. the 
results show that the solution under con-
sideration (micro-cogeneration prosumer 
systems based on the Stirling engine) can 
meet the electricity and heat demands of 
single-family houses throughout the year. 
However, a heat storage system is required 
to optimise the operation of the device and 
to extend the operation of the system to 
produce electricity. Depending on the lo-
cal mechanisms, electricity storage may 
also be needed. the environmental effect 
of the system is considered positive.

bellekom et al. (2016) explored the 
emerging rise of prosumers of electricity 
and its implications, in particular for grid 

management and electricity supply in the 
Netherlands. the most important implica-
tions are connected with management of 
the local network, grid operators’ current 
business models, organisational dynam-
ics and their consequences for the busi-
ness models, increasing hybridisation in 
electricity supply with respect to technol-
ogy (localised versus centralised), organi-
sation (integrated versus autonomous) 
and performance (private versus commu-
nity-oriented). 

Green and Staffell (2017) examine the 
possible consequences of widespread 
home energy storage for the electric-
ity market of the future, largely by using  
a model of the system in Great britain. 
they consider self-interested strategies by 
users who have no commercial interaction 
with the power system beyond paying their 
electricity bill. 

Duman and Güler (2018) investigated 
demand for electrical energy for off-grid 
vacation homes in turkey via photovoltaic/
wind/fuel cell hybrid energy systems from 
a techno-economical perspective.

regarding photovoltaics in general,  
a number of studies concerning photo-
voltaic power plants and their economic 
parameters have been published in re-
cent years. For example, Lave and Kleissl 
(2013) used cloud speeds for the determi-
nation of a correlation scaling coefficient 
that calibrates the decay of correlation 
of wavelet modes as a function of dis-
tance and timescale, and which varies by 
day and geographic location. bruni et al. 
(2015) worked with Model Predictive con-
trol (MPc) logic, based on the weather 
forecast, and applied it to the analysis 
of power management in a domestic off-
grid system. Zuccari et al. (2016) present  
a simulation of the operating conditions 
of a home energy system composed by 
home appliances and integrated photo-
voltaic power plants with storage.
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Huang et al. (2018) describe a new and 
efficient decision-making process to de-
termine a series of storage capacities for 
a grid-connected photovoltaic system. Ni-
cholas et al. (2018) present a novel method 
for incorporating the value of resilience 
provided by photovoltaics and battery En-
ergy Storage Systems (bESS) into a tech-
no-economic optimisation model. 

In the czech republic, Zimmermannová 
et al. (2018) developed a new agent model 
of household-prosumers and analysed the 
impact of public support on solar electric-
ity generation. 

Generally, there is a lack of scientific 
studies dealing with the economic param-
eters of company-prosumers; they should 
be focused on both manufacturing compa-
nies and service providers in this category. 
A general simplified model of a factory-pro-
sumer was created by Perkovic et al. (2017). 
the model represents multi-objective opti-
misation for the minimisation of the operat-
ing and investment costs for a hypothetical 
factory acting as a prosumer on the elec-
tricity market. Operating costs are related 
to the costs of supplying energy to the fac-
tory, and investment costs are related to 
the size and the capacity of the available 
thermal storage, warehouse, as well as PV, 
power import and power export unit.. the 
procedure presented in the paper shows 
the importance of multi-objective optimisa-
tion and weighting between the two types 
of costs. the results presented are the de-
veloped Pareto fronts, overall optimum and 
the annual values of all costs depending on 
the volatility of market clearing prices and 
the price of fuel. the analysis shows that 
thermal storage and warehouse capac-
ity play a crucial role in offsetting the high 
prices of the energy supply.

We have not found a study dealing with 
a detailed analysis of economic indicators 
and at the same time the technical param-
eters of an existing factory or company; 

therefore the main goal of our research is 
connected with the evaluation and analy-
sis of an original dataset of a photovoltaic 
power plant installed on the roof of the bEA 
central administrative building in Olomouc, 
czech republic.

2. Methodology and data
2.1. The main goal

the main goal of this paper is to evaluate 
the economic parameters of the company-
prosumer, focusing on a selected admin-
istrative building which consumes both 
electricity from the grid and self-produced 
electricity. the system is not equipped 
with a battery; therefore the entire amount 
of electricity produced is consumed within 
the administrative building.

Simultaneously, we decided to select 
two research questions connected with 
the main goal of our research, namely the 
following:

Q1: Is it possible to observe a significant 
relationship between the amount of elec-
tricity produced in a photovoltaic power 
plant and any natural conditions of the lo-
cality, such as sunshine duration, average 
temperature and amount of precipitation?

It is necessary to underline that these 
natural conditions were selected with re-
spect to the availability of the suitable 
detailed data set. regarding precipitation, 
the indicator of cloud cover should be 
more suitable; on the other hand, there is 
no such data available in a regional con-
text. therefore, the indicator of precipita-
tion was used as a substitute indicator for 
cloud cover.

regarding natural conditions, local ob-
jects (buildings, vegetation, relief) can also 
have an impact on electricity production 
and obstruct solar irradiation, for example 
the bEA tower. However, these kind of indi-
cators need a different kind of model, which 
is also based on language rules. currently, 
it represents the key limitation of our model.
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Q2: Is it possible for the selected com-
pany to achieve a sufficient payback pe-
riod in terms of investments, calculated as 
savings on electricity not consumed from 
the grid? In our case, a sufficient payback 
period will be represented by a period of 
less than 10 years.

regarding this research question, limita-
tions can also arise in this context. More 
specifically, they can mainly be repre-
sented by a long lifespan period of the 
photovoltaic power plant project, because 
predicting a specific situation on the mar-
ket can be different from the actual state 
of development in the upcoming years. 
Some parameters of the model, such as 
electricity price, technical degradation of 
photovoltaics, or discount rates can de-
velop in a different way. thus, it represents 
another limitation of our model.

For the purposes of achieving the main 
goal and evaluating the research ques-
tion, a general model of the company was 
created – a prosumer, based on techni-
cal, economical and natural parameters 
of the bEA central administrative building. 
Simultaneously, the method of correlation 
analysis and selected calculated econom-
ic indicators were used for the purposes of 
economic evaluation.  

2.2. Correlation analysis
correlation coefficients may have a 

value in the interval <–1; 1>, whereas the 
positive or negative values signal the di-
rection of dependence. the absolute value 
expresses the strength of the dependence. 
the dependence can be linear (the Pear-
son’s correlation coefficient) or nonpara-
metric (the Spearman’s correlation coef-
ficient). We use the Pearson’s correlation 
coefficient with the significance level of 
0.05. 

the correlation analysis was success-
fully applied by the authors in their previ-
ous research connected with the impact 

of particular economic instruments of the 
public economy in the czech republic 
(e.g. Zimmermannova et al., 2016; Dvorsky 
et al., 2017).

For the purposes of this paper, the corre-
lation analysis is undertaken for the period 
2013-2016 using the following data: aver-
age monthly production of electric energy 
(kWh), sunshine duration (h), average air 
temperature (°c) and total precipitation 
(mm).

2.3. The design of the general 
model of the company-prosumer

the general model of the company-pro-
sumer is defined by the following param-
eters. the inputs to the model are repre-
sented by all revenues and expenditures 
related to the preparation, deployment 
and operation of the photovoltaic power 
plant, including AMM (Advanced Meter 
Management) and parameters quantifying 
elements, activities, entities, or describing 
the boundary conditions of the model’s 
operation. 

the selected company has no battery 
– all electricity produced by photovoltaics 
is consumed in the building. 

Input data used for the model of the 
company-prosumer is as follows:

•	 Photovoltaic system 18 kWp;
•	 Fixed costs: investment in photovolta-

ic panels and connected equipment;
•	 Variable costs: direct operating costs, 

operating overheads;
•	 revenue: represented by savings on 

electricity not consumed from the 
grid; it is expressed by the number 
of kWh produced in the photovoltaic 
power plant and the price of electric-
ity from the grid;

•	 No subsidies 
•	 Discount rate-prediction based on 

czech National bank data
Output data from the model of the com-

pany-prosumer is as follows:



Forum Scientiae Oeconomia • Volume 6 (2018) • No. 456

•	 Savings: own electricity production in 
kWh, savings of cO2 emissions

•	 break Even Point (including graphical 
evaluation)

•	 cumulative (discounted) cash Flow 
(including graphical evaluation)

•	 Payback period
•	 Net Present Value (NPV)
•	 Internal rate of return (Irr)
Payback period is an investment evalu-

ation method that tracks the moment (ex-
pressed in years) when the funds (capital 
expenditures) are returned to the invest-
ment expended. For calculation of the pay-
back period, cumulative cash Flow (ccF) 
can be used:

(1)

whereas N is the total number of years of 
operation of the investment, n represents 
the current years of operation of the invest-
ment, and rn is the net cash flow in each 
year of the  operation. At the moment when 
the cumulative cash flow (ccF) is positive, 
n represents the number of years of the 
payback period. ccF can be discounted.

Net Present Value (NPV) quantifies the 
current value of all cash flows over the life 
of the investment at the specific interest 
rate or required rate of return. the general 
formula for the NPV calculation is the fol-
lowing:

(2)

where i is the required return/interest 
(discount) rate.

Internal rate of return (Irr) is a similar 
approach to investment evaluation that ap-
plies the net present value. However, the 
Irr seeks to answer the question: “At what 
interest rate (required profitability) will the 
net present value be zero?” Irr also rep-
resents a dynamic method, and is given by 
the following equation:

(3)

where the symbols correspond to NPV. 
the higher Irr of a particular investment or 
project represents the better solution. 

2.4. Data sources
We have an original dataset of monthly 

production of electricity from the photo-
voltaic power plant installed on the roof of 
the bEA central administrative building in 
Olomouc, czech republic; the data was 
collected for the period 11/2013 – 2/2018, 
for 52 months precisely. 

Simultaneously we also used an original 
dataset of the monthly price of electricity 
for the company (market price per month), 
for the same period 11/2013 – 2/2018.

regarding data from official data sourc-
es, for the purposes of our model, we used 
data collected by the czech Hydromete-
orological Office (cHMO), namely data fo-
cusing on natural conditions, for the period 
from January 2013 to December 2016:

•	 Average air temperature (ºc);
•	 Sunshine duration (h);
•	 total precipitation (mm).
We also used data collected by the 

czech National bank (cNb), more specifi-
cally the development of the interest (dis-
count) rate, for the period 1990 - 2017.

3. Results
3.1.  Natural conditions

Firstly, we focused on the development 
of the production of electricity from pho-
tovoltaics over the months of each year. 
Figure 1 represents the original dataset 
of monthly production of electricity from 
the photovoltaic power plant installed on 
the roof of the bEA central administrative 
building in Olomouc, czech republic.
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Figure 1. Monthly production of electric energy (kWh) 2013-2018.

Source: Own elaboration.

It presents the monthly electric energy 
production (kWh) of the rooftop photo-
voltaic system researched during 2013-
2018. Each year is represented by its own 
data set. the average data set is superim-
posed by a polynomic trend line including 
the equation with a high fitting coefficient 
of 0.9819. We can observe the maximum 
amount of electricity produced in our pho-
tovoltaic power plant during the summer 
months of May to July; while the minimum 
amount of electricity is produced during 

the winter months of November to January. 
It should be mentioned that the production 
of electricity is partially influenced by the 
bEA tower and its shadow before sunset 
during the summer months.

Figure 2 presents the average monthly 
production of electric energy in kWh dur-
ing the period 2013-2018 (on axis y1) and 
natural conditions in the same period 

– sunshine duration (h), average air tem-
perature (°c) and total precipitations (mm) 

– on axis y2. 

Figure 2. Average monthly production of electric energy (kWh) vs. natural conditions

Source: CHMI, 2018; own elaboration.
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It is obvious that the natural indicator 
“sunshine duration” is mainly correlated 

with the production of electric energy from 
photovoltaics.

Table 1. Correlations between the average monthly production of electric energy (kWh) and natural conditions.

Variable Pearson correlation Correlation grade

Sunshine duration (h) 0.963 Statistically significant, strongly 
positive

Average air temperature (°C) 0.851 Statistically significant, positive
Total precipitations (mm) 0.398 Not statistically significant

Source: CHMI, 2018; own elaboration.

table 1 shows the results of the correla-
tion analysis using the Pearson correlation 
coefficient. We can observe statistically 
significant strong positive correlations be-
tween average monthly production of elec-
tric energy and sunshine duration (0.963). 
this result represents no surprise at all; it 
corresponds with the main idea of pho-
tovoltaics as a source of electric energy 
derived from solar irradiation. regarding 
the average monthly production of electric 
energy and the average air temperature, 
the correlation is also statistically signifi-
cant and positive (0.851). However, in the 
case of correlation analysis of the average 
monthly production of electric energy and 
total precipitation, the correlation coeffi-
cient is not statistically significant. this re-
sult is interesting, and we can expect that 

an increasing amount of precipitation will 
not have a significant negative influence 
on the amount of electric energy produced 
by photovoltaics.

3.2. Economic evaluation
For the purposes of achieving the main 

goal and evaluating the research ques-
tion, we created a general model of the 
company-prosumer, based on technical, 
economical and natural parameters of the 
bEA central administrative building. Using 
our model of the company and selected 
economic indicators, we can present the 
economic evaluation of the prosumer.

Firstly, the economic indicators of the 
photovoltaic power plant installed on the 
roof of the bEA central administrative 
building in Olomouc, czech republic, will 
be reviewed.

Figure 3. Cash flow for on-grid photovoltaic system using a company price tariff 

Source: Own elaboration.
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Figure 3 shows the cumulative cash flow 
(cF) for an on-grid photovoltaic system 
with the scenario using a price tariff for a 
company for electricity purchased from the 
grid. the lines show the basic cumulative 
cash flow and the discounted cumulative 
cash flow, using a discount rate of 1%. the 
payback period is approx. 14 to 15 years. 

Our photovoltaic system (without ac-
cumulation) is on-grid, resp. all produced 
energy is consumed by the prosumer. the 

“cash IN” indicator is calculated from sav-

ings. the price tariff for electricity from 
the grid for a company is calculated from 
historical data (2013-2018) and recalcu-
lated price tariff data (2000-2012) as a 
linear trend line with a fitting coefficient 
of 0.9849. the total revenue of the project, 
considering a 30-year lifecycle, amounts 
to 0.8-1.2 million cZK. It represents a total 
amount more than 1.2 times higher than 
the amount invested. As was mentioned 
in the methodology section, no subsidy is 
included.

Table 2. Economic indicators of the prosumer using a company electricity price tariff 

Source: Own elaboration.

table 2 shows an overview of economic 
indicators, precisely cash flow, cumulated 
cash flow (cF), discounted cumulated cash 
flow, net present value (NPV) and internal 
rate of return (Irr) for the company-pro-
sumer, using a company electricity price 

tariff regime. the cash flow is discounted 
by 1%. We can observe an Irr of -9.58% 
after ten years of the project, 3.09% after 
20 years of the project, and finally 5.78% 
after 30 years; it represents the entire life-
cycle of the project.

Figure 4. Cumulative saved emissions for the researched photovoltaic system

Source: Own elaboration.

Figure 4 shows cumulative cO2 emis-
sions saved by our photovoltaic system. 
We can see that the 30-year lifecycle of 

the project achieves savings of approx. 
140,000 tons of cO2 emissions.
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Figure 5. Cash Flow for on-grid photovoltaic system using a household price tariff 

Source: Own elaboration.

Figure 5 shows the cumulative cash flow 
for the on-grid photovoltaic system using 
a household electricity price tariff regime. 
In the czech republic, the price tariff for 
households is higher than the price tariff 
for companies. the lines show both cumu-
lative and discounted cash flow with a dis-
count rate of 1%. the payback period lasts 
up to approx. nine years. 

As was mentioned above, the photo-
voltaic system (without accumulation) is on-

grid and all energy produced is consumed 
by the producer. the “cash IN” indicator 
is calculated from savings. the price tar-
iff for households is calculated from his-
torical data (2000-2016) as a power trend 
line with a fitting coefficient of 0.8127. the 
total revenue of the project, considering  
a 30-year lifecycle, amounts to approx. 2.5 
to 3.2 million cZK, or more than 3.3 times 
the amount invested. No subsidy is calcu-
lated.

Table 3. Economic indicators of the prosumer using a household electricity price tariff 

Source: Own elaboration.

table 3 shows an overview of selected 
economic indicators for the prosumer, 
using a household electricity price tariff, 
namely cash flow, cumulated cash flow 
(cF), discounted cumulated cash flow, net 
present value (NPV) and internal rate of 

return (Irr). the cash flow is discounted 
by 1%. We can observe an Irr of 1.68% 
after 10 years, 10.96% after 20 years and 
12.59% after 30 years of the project.
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Figure 6. Break-even point for on-grid photovoltaic system using household price

Source: Own elaboration.

Figure 6 presents the break-even point 
diagram for an on-grid photovoltaic sys-
tem without accumulation, using a house-
hold price tariff. currently, there are no 
significant variable costs connected with 
the project in the bEA central administra-
tive building. According to our prosumer 
model, the photovoltaic system should 
produce at least 90,963 kWh to achieve 
the break-even point of payback. this 
break-even point diagram works partially 
with real data, and partially with predic-
tive data. More specifically, the initial five-
year period in the diagram represents real 
data pertaining to electricity produced in 
the selected photovoltaic system; the next 
25-year period of electricity production is 
based on prediction, using calculated aver-
age values. therefore, the first part of both 
the revenue and cost curves is not perfect-
ly smooth, because the actual annual pro-
duction of electricity in the observed time 
period was subject to fluctuations.

4. Discussion
Firstly, we should focus on two research 

questions selected at the beginning of our 
research and on their evaluation. 

regarding Q1 (Is it possible to observe 
a significant relationship between the 
amount of electricity produced in a photo-
voltaic power plant and any natural condi-
tions of the locality, such as sunshine dura-
tion, average temperature and amount of 
precipitation?), we can say that the answer 
is rather positive, since we can observe  
a statistically significant positive correla-
tion between the average monthly produc-
tion of electric energy and both sunshine 
duration (0.963) and average air tempera-
ture (0.851). It should be mentioned that 
the results pertain to the natural conditions 
of the location, namely Olomouc, czech 
republic. 

Focusing on an evaluation of Q2 (Is it 
possible to achieve a sufficient payback 
period of investments in the selected com-
pany, calculated as savings on electricity 
not consumed from the grid? In our case, 
a sufficient payback period will be repre-
sented by a period of less than 10 years), 
we can say no in the case of the company-
prosumer, applying the scenario using a 
company electricity price tariff regime. the 
Irr of the project represents the value of 
only -9.58 % after ten years of operation. 
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regarding the second research ques-
tion, we recalculated the same project with 
the scenario using a household electricity 
price tariff regime. In this case we can ob-
serve the Irr of the project of 1.68% after 
ten years of operation. 

Focusing on the results of the economic 
analysis provided, using the energy pro-
sumer model developed, we can say that 
the economic indicators of this particular 
photovoltaic project and, simultaneously, 
the payback time period are highly sen-
sitive to the price of electricity purchased 
from the grid, and on the particular pur-
chase price tariff.

the primary reasons for the implementa-
tion of photovoltaic projects and the intro-
duction of the prosumer concept in com-
panies are mainly represented by the eco-
nomic aspects of electricity consumption; 
besides direct economic impacts, such as 
energy cost savings, indirect economic im-
pacts should also be stressed, expressed 
by the mitigation of costs connected with 
negative externalities from electricity gen-
eration. Moreover, the prosumer projects 
are connected with additional non-eco-
nomic impacts; on the one hand the direct 
impact of the particular prosumer concept 
on cO2 emissions savings, on the other 
the indirect impact connected with higher 
energy savings, stronger security and the 
general sustainability of regions. regard-
ing environmental indicators, it is clear 
that the bEA central photovoltaic system 
is a suitable instrument for cO2 emissions 
savings, since the 30-year lifecycle of the 
project brings savings in the amount of ap-
prox. 140,000 tons of cO2 emissions.

comparing our results with international 
scientific studies, as is mentioned above, 
we have not found a study which makes 
use of economic and technical parameters 
of an existing factory or company. We can 
focus on a general simplified model of a 
factory-prosumer (Perkovic et al., 2017); 

this study deals mainly with operating and 
investment costs and their optimisation. 
based on our results, we can agree with 
Perkovic et al. (2017) in terms of the im-
portance of the volatility of market clearing 
prices, the price of fuel and generally the 
high costs of the energy supply on the op-
timisation of the costs connected with the 
prosumer project.

based on Directive 2009/28/Ec of the 
European Parliament and of the council 
of 23 April 2009 on the promotion of the 
use of energy from renewable sources and 
amending and subsequently repealing Di-
rectives 2001/77/Ec and 2003/30/Ec, the 
European Union as a whole has a target 
of a 20% share of energy from renewable 
sources and a 10% share of energy from 
renewable sources in transport by 2020. In 
relation to these goals, it can also be worth-
while for national governments to evaluate 
current policy instruments focused on re-
newable energy sources and prosumer 
issues. this can be represented by up-to-
date legislation or conceptual documents 
(State energy policies, National renewable 
Energy Action Plans, National Action Plans 
for Smart Grids etc.). Particular prosum-
ers (both households and companies) can 
be supported by grants on investments, 
feed-in tariffs, green premiums on electric-
ity prices, tax exemptions, tax reductions 
and tax refunds. In terms of the results of 
our study, it is clear that the proper estab-
lishment of financial support of particular 
prosumers plays a key role in their support 
and consequently in policy achievements.

Conclusions
the main goal of this paper was to evalu-

ate the economic parameters of the com-
pany-prosumer, focusing on an adminis-
trative building. 

As was mentioned in the discussion sec-
tion, the economic indicators of the pro-
sumer project are highly sensitive to the 
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price of the electricity purchased from the 
grid. regarding our prosumer scenarios, 
the scenario using a price tariff for electric-
ity from the grid for a company is connect-
ed with a payback period of approximately 
14 to 15 years. Focusing on the scenario 
using a household electricity price tariff re-
gime, we can observe a payback period of 
approximately nine years.

We can recommend that the companies 
introduce the concept of a prosumer, us-
ing photovoltaics; on the other hand, it is 
important to calculate possible changes in 
electricity price tariffs. However, investment 
costs are decreasing due to new technolo-
gies and more effective photovoltaic pan-
els; therefore the payback period of photo-
voltaic projects in general, also including 
prosumer projects, should be shorter in 
the coming years.

Since the prosumer concept is con-
nected with electricity and cO2 emissions 
savings, it will be worth focusing research 
on the impact of the prosumer concept on 
other environmental indicators connected 
with the production of solar electricity.
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