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ABSTRACT 
Energy is one of the most valuable social goods. A very important  of the social economy is the search and 
discovering of new energy sources, the most efficient management and saving of existent energy resources, 
as well as environment protection. In this paper the contribution of public funding energy projects for 
producing electricity  from RES sectors, to investment efficiency, will be examined. The Renewable Energy 
Sources under investigation in this paper are: Wind Energy, Solar Energy and Hydro Energy. There will be 
established for the numerical  indeces for measuring and comparing financial efficiency of different energy 
investments (eg IRR – Internal rate of return and NPV – Net Present Value) 
 

 

1. Introduction: 

 

The Energy Economy Division is responsible for 
the development of a new organisation for the 
electricity markets. Its main focus is on public 
services and supply security, and on the creation 
of favourable conditions for increasing the 
renewable energy contribution as well as the 
provision of the necessary instruments. 

 

Over the past years, the countries of the E.U. has 
continued its process of liberalising its energy 
industries. In Greece, directive 2001/77/EC on the 
promotion of electricity produced from renewable 
energy sources in the internal electricity market 
(OJ L283/27.10.2001) in its annex sets an 
indicative target for Greece to cover a part of its 
gross national electricity consumption by 2010 
from renewable energy sources (RES) equal to 
20,1 percent, with the contribution of large-scale 
hydroelectric plants included.  

 

According to the most recent estimates, the gross 
consumption of electric power in 2010, amounts 
to 68 TWh.  

Subsequently, production of electric power from 
RES in the order of 13,7 TWh (including large-
scale hydro-electric plants) is the goal for 2010. 
Electricity consumption in 2005 is estimated to 
reach 57,8 TWh, with an installed capacity of 

12.500 MW of PPC-operated plants and 1400 
MW of auto-producers, conventional power and 
renewable energy sources generators.  

 

The transmission lines in the interconnected 
system have a length that exceeds 12.000 km 
whereas the distribution lines exceed 200.000 km. 
The number of customers served in Greece is 
some 7 million [1].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Evolution of RES installed capacity 
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According to the above, the installed RES 
capacity required for 2010 in order for the target 
to be achieved, are presented in table 1: 
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Wind parks  3,372 7.09 10.42 

Small-scale hydro 364 1.09 1.60 

Large-scale hydro 3,325 4.58 6.74 

Biomass 103 0.81 1.19 

Geothermal  12 0.09 0.13 

Photovoltaics 18 0.02 0.03 

Total 7,193 13.67 20.10 

  

Table1. RES installation requirements to meet the 
2010 target [1]. 
 
 
 
2. General description of under investigation 
RES  
 
 
The Renewable Energy Sources under 
investigation in this paper are: Wind Energy, 
Solar Energy and Hydro Energy. In general, for 
the cost calculation of the renewable energy 
sources, we have two main costs: 
 
a) the capital costs (as the preparation, building, 
integration, support investment, insurance, project 
management), 
 
b) the running costs such as variable and fixed 
costs (operation, maintenance, overheads).  
 
Generally the shape of the cash flow profile is 
important, because of the effect that discounting 
has in devaluing future costs and income. 
 
It’s also necessary to measure the value of the 
renewable energy being produced and the value of 
an alternative source of energy. 
 

ENERGY TYPE SALES € / KWh 
WIND ENERGY 0,073 

SOLAR ENERGY 0,45 (<100 Kw) 
 

or 0,4 (>100 kw) 
HYDRO ENERGY 0,073 

 
Table 2. Typical Values of R.E.S. in Greece.  
 

Price of energy (Euro/MWh)

Generation of electricity 
from: 

Interconnected 
System 

Non-
intercon-

nected 
islands 

Wind energy, hydraulic 
energy exploited in small-
scale hydroelectric plants 
with an installed capacity up 
15 MW, Geothermal energy, 
biomass, gases released from 
sanitary landfills and 
biological treatment plants 
and biogases, miscellaneous 
RES, High-efficiency 
cogeneration of heat and 
electricity 

75.82 87.42 

Wind energy from sea wind 
farms 92.82 
Solar energy utilised in 
photovoltaic units with an 
installed capacity less than, 
or equal to 100 kW, and 
which will be installed in a 
lawfully owned or possessed 
property or in adjacent 
properties of the same owner 
or lawful possessor 

452.82 502.82 

Solar energy exploited in 
photovoltaic units with an 
installed capacity of over 100 
kW 

402.82 452.82 

Solar energy exploited in 
units employing a technology 
other than that of 
photovoltaics with an 
installed capacity up to 5 
MW 

252.82 272.82 

Solar energy exploited in 
units employing a technology 
other than that of 
photovoltaics with an 
installed capacity of over 5 
MW 

232.82 252.82 

 
Table 2a:  Renewable energy feed-in tariffs in the 
year 2007 [1] 
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In general for all the under investigation 
renewable energy sources in this paper, has high 
capital costs. On the other hand, the operating 
costs are low because there are no fuel costs, and 
operational repair and maintenance costs. 
 
 
Financial results of the investment plan 
Net present value (NPV) is a standard method for 
financial evaluation of long-term projects. 

Used for capital budgeting, and widely throughout 
economics, it measures the excess or shortfall of 
cash flows, in present value (PV) terms, once 
financing charges are met. All projects with a 
positive NPV are profitable, however this does not 
necessarily mean that they should be undertaken 
since NPV does not account for opportunity cost.  

Assuming a firm aims to maximise profit, projects 
should only be undertaken if their NPV is greater 
than the opportunity cost. To do this, the firm 
would simply recalculate the NPV equation, this 
time setting the NPV factor to zero, and solve for 
the now unknown discount rate.  The rate that is 
produced by the solution is the project's internal 
rate of return (I.R.R.). The project's I.R.R. could, 
depending on the timing and proportions of cash 
flow distributions.  

Thus, we can see that the usefulness of the IRR 
measurement lies in its ability to represent any 
investment opportunity's return and to compare it 
with other possible investments.  

Both of these measurements are primarily used in 
capital budgeting, the process by which 
companies determine whether a new investment 
or expansion opportunity is worthwhile.  

Given an investment opportunity, a firm needs to 
decide whether undertaking the investment will 
generate net economic profits or losses for the 

energy industry. To do this, the firm estimates the 
future cash flows of the project and discounts 
them into present value amounts using a discount 
rate that represents the project's cost of capital and 
its risk. Next, all of the investment's future 
positive cash flows are reduced into one present 
value number. Subtracting this number from the 
initial cash outlay required for the investment 
provides the net present value (NPV) of the 
investment. The following analysis does not take 
into consideration the current financial results, 
which are really positive regarding not only the 
increase of its sales but also of its profitability.  

Because of this there will only be an analysis of 
the expected results that will arise from the 
materialisation of the suggested investment plan. 
It is outlined that this form of analysis regarding 
investment efficiency has minimised the risk 
because these results will help in the improvement 
of the efficiency of the suggested investment plan.  
Possible scenarios are the existence of long-term 
borrowings with an interest rate of 5% and for a 
15 year duration and in the 2nd year after the 
materialisation of the investment for the sales of 
the new investment plan (2,5% respectively for 
the next years until the end of the first 5 years and 
1% the following years. 
 
The following analysis takes into account the 
scenarios below, which show the viability of the 
suggested investment plan. 
 
 
 
 
 
 
 
 
 

COST OF INVESTMENT FINANCING TH. EURO / MW nominal power 
WIND ENERGY 1000 

SOLAR ENERGY 6300 
HYDRO ENERGY 1200 

 
 
INVESTEMENT 
 

WIND 
ENERGY 

SOLAR 
ENERGY 

HYDRO 
ENERGY 

PERCEN- 
TAGE 

TOTAL / MW 1.000,000 6.300,000 1.200,000 100% 
 EQUITY CAPITAL 250,000 1.575,000 300,000 25,00% 
 SUBSIDY FROM THE STATE 550,000 3.465,000 660,000 55,00% 
BORROWING 200,000 1.260,000 240,000 20,00% 
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ANNEX OF RESULTS OF THE SUGGESTED INVESTMENT PLAN 

(amount in thousands Euros) 

 

A) BASIC ECONOMY OF A WIND ENERGY PLANT (1 MW)  
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B) BASIC ECONOMY OF A SOLAR ENERGY PLANT (1 MW)  
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C) BASIC ECONOMY OF A HYDRO ENERGY PLANT (1 MW)  
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After the economical basic analysis, we have for 
the more various type of renewable energy plant, 
the following basic results, for the Internal Rate of 
Return (I.R.R.) and the Net Present Value 
(N.P.V.): 
 
 

TYPE OF 

ENERGY 

PLANT 

IRR NPV (TH. 

€) 

WIND ENERGY 7,7% -112 

SOLAR 

ENERGY 

5,7% -1302 

SOLAR 

ENERGY (when 

sales value was same 

with the wind or 

hydro energy) 

-5,8% -4493 

HYDRO 

ENERGY 

11,9% +108 

 

In the following table we can see the contribution 
of public funding energy projects in either saving 
energy or producing electricity  from RES sectors, 
to investment efficiency, will be examined, in 
Greece.  

 Reduction in kg / € cost of investment financing 
 CO2 SO2 CO NOx HC particles 

Energy saving 11,900 0,217 0,003 0,017 0,001 0,011 
gas 22,066 0,465 0,003 0,014 0,001 0,001 
Hydro energy 3,060 0,056 0,001 0,004 0,000 0,003 
Wind energy 2,805 0,051 0,001 0,004 0,000 0,003 
  

Table : Environmental efficiency of energy 
investments in Greece [5] 
 

4. CONCLUSIONS 

 

PV’ s project has a negative NPV (= -1302 th. 
E), but from a business perspective, the firm 
should also know what rate of return will be 
generated by this investment. The project's IRR 
could, depending on the timing and proportions of 
cash flow distributions, be equal to 5,7%. 
 
WECS’ s project has a negative NPV (= -112 th. 
E) and the project's IRR could, depending on the 

timing and proportions of cash flow distributions, 
be equal to 7,7%. 
 
At the end, Hydro’ s project has a positive NPV 
(= 108 th. E) and the project's IRR could, 
depending on the timing and proportions of cash 
flow distributions, be equal to 11,9%. 
 
In general, we can see that this energy projects for 
which the initial capital costs are very large, and 
annual costs are low, will be less attractive 
financially than one with a more even cash flow 
profile. 
   
Via these results, from the same nominal power of 
different type energy plant of RES, which was 
investigated in this study, we can take the 
following classification, via the comparison of 
I.R.R. and N.P.V. for all the above cases: 
 

a) Hydro energy 
b) Wind energy 
c) Solar energy  
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