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Abstract  The projecting economical advantages of combined solar-wind-biogas energy plant (CSWBEP) was firstly 
estimated in the paper. For the very plant’s expedient usage instead of fire-wood from forests in mountainous and foothill 
regions has been taken into consideration. For this purpose the Discount method which is utilized in the current market 
economy was applied. Discount coefficient is used for economical estimation of investment projects is considered in reali-
zation of calculating effectiveness of the plant. By the method economical beneficence of the project was determined in 
which building and exploitation of CSWBEP during 20 years has been spoken. Taking into account Discount coefficient on 
the years the project was estimated and economical index of the factors proving project effectiveness was revealed at the 
result of calculations. 
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1. Introduction 

For woodlands protection and forest soils safety as the 
alternative of forest wood on mountainous and foothill zones 
CSWBEP was presented. In CSWBEP solar, wind and bio-
gas energy sources are together utilized in individual houses 
in the region. Further project’s economical valuation for the 
investigation area where application of CSWBEP is intended 
is one of the major conditions. That’s why during the inves-
tigating income and outcome are taken into consideration in 
comparison with exploitation duration. Payback period of 
the investment should be known beforehand for determining 
the further state of the project on the base of these results. In 
this case besides capital within the investment, coming 
money index[11] (unit) ought to be calculated in advance 
and these economical indexes have to be estimated from 
effectiveness[6] point of view. Because while preparing the 
business plan of the project economical efficiency in dif-
ference with others can prove perspectivity and possibility of 
project realization[7].  

During organizing the presented CSWBEP’s ecological 
clean energy project, investor’s interest who will lead to the 
project, environmental safety degree (prevention of forest 
hewing processes), provision of energy demand (for heating 
and hot water supply) for the villages settled around the 
Nature preserve have been considered. Total sum of the 
presented project is 1000000 AZN. I should say that such 
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kind of projects are implemented by the government or 
sometimes by the private companies who have won in the 
tender. It doesn’t matter, generally the project has great 
economical, ecological and energy advantages[8]. Thus 
realization of the project possesses several facets. In one 
hand the very project can reduce additional and obligatory 
expenditures from the government budget which are spent 
for energy (gasing), afforestation, forestation and solving 
ecological problems formed after pollutions. In other hand 
the project can supply energy need of the local population 
whose social-economical state is under bad condition and at 
the same time it gives guarantee to safety life (prevention of 
gas explosion, poisoning from black coal burn-off). 

So the given ecological clean energy project based on 
CSWBEP is firstly economy of the forest wood and provi-
sion of woodlands protection. Additionally this may de-
crease amount of fossil fuels (organic biological fuels) 
utilization that leading to the emissions[4] in the environ-
ment, especially in atmosphere. Whilst estimating invest-
ment projects economical effectiveness and selecting them 
the following indexes[1]: 

I. Pure discount income or integral benefit ( PDP ); 
II. Internal profit norm or internal benefit norm ( IPN ); 
III. Profit index or payability index ( PI ); 
The above mentioned economical rationality rates are de-

fined during calculation of the clean energy project based on 
CSWBEP.  

2. Research Method and Object 
In order to prevent the forest wood’s from being hewed by 

the local population living surrounding villages solar, wind 
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and biomass energy potentials utilization was presented. By 
this purpose energetically profitable CSWBEP’s building 
project has been planned. In the regions where woodlands 
spread for provision of the energy demand the project has 
exceptional relevance. The work can be accepted as the 
advisable investment project for reducing coming eco-
nomical expenditures, for solving further ecological dam-
ages and for supplying necessary energy demand of the 
mountains settlements, villages surrounding woodlands. In 
the forests protection measurements on mountainous and 
foothill belts economical beneficence of CSWBEP exploi-
tation has to be determined before realizing the project [9]. 
Thus economical appreciation methods are to be used which 
are well-known and utilized largely in the international 
practice. So future expenses for object building, exploitation 
and incoming capital from the intended project should be 
defined and compared with each-other depending on the time 
factor. The capital means being spent to the investment 
project realization and the beneficial income from the project 
are brought to the same time and evaluated.  

When money means flow cost is previously appraised 
depending on the time discount coefficient is used[2]. For 
determining indexes of discount coefficient bank rate norms 
and other factors can be taken into consideration. Discount 
coefficient ( cD ) is calculated due to the following formula: 

cD ( )1 1 nr= + +                  (1) 

Here r - discount norm; n - discount periods, year. 
In investment project realization results can be expressed 

into money by PDP  indexes. While carrying out the in-
vestment project PDP is determined in the comparison 
between current incoming money means ( ICM ) and in-
vestment means cost ( IMC ) spent to the very project 
realization: 

PDP ICM IMC= -             (2) 
Here PDP - discount cost of the current incoming 

money during the realization of the investment project; 
IMC - investment means cost spent fro the realization of 
the investment projects (money sum).  

During estimating investment project if PDP gets 
negative mark or equals to zero, then the very project re-
alization won’t bring additional income to the investor[10]. 
IPN  internal profit norm or internal benefit norm index 
characterizes beneficial level of investment project realiza-
tion.  

Income index is based on the discount norm. it is ex-
pressed by the irrelativeness between future discounted pure 
coast of the earned money flow from the capital investment 
and the current cost of the money spent for the project re-
alization [7]. 

100PDPIPN
IC

=                 (3) 

IPN - internal profit norm, PDP  – pure discount 
profit and IC - investment capital. 

Mark of IPN  should be taken in equal to discount norm. 
In discounting process pure discount profit will be equal to 
zero. 

Profit index PI  is determined by the relation between 
money means discounted cost gained at the result of project 
realization and investment cost.  

2,55CMUPI times
IC

= =            (4) 

PI -profit index, CMU - current discounted cost of the 
coming money unit while realizing the investment project 
and IC is the investment cost being spent to the project 
realization.  

If PDP gets positive mark, then it will be PI >1. 
whether PI gets mark less than unit or equals to unit, then 
the project isn’t, because this project won’t bring additional 
profit to investor. PbP  factor is the wide used parameter in 
economical assessment of the investment projects. PbP  
expresses pay-back possibility of expenses spent to invest-
ment project realization within minimal duration. In other 
word PbP  is the factor which reflects time of the addi-
tional profit after investment completion to the project. 
PbP  is calculated by the following: 

( )
ICPbP

CMU t
=                (5) 

PbP - payback period, IC is the investment cost and 
( )tCMU is coming money unit depending on the time.  

How longer PbP  is investment project realization 
process has greater riskiness rate. In marketing condition this 
factor is to be taken into considration for implementing 
investment project.  

3. Result and Discussion 
Above mentioned economical effectiveness appreciation 

methods of investment project and indexes gives opportunity 
to determine efficiency of the project beforehand.  

Building and exploitation of the presented CSWBEP on 
these methods are intended for the regions where massively 
forest cutting processes are carried out. That’s why it is 
necessary to determine efficiency rate of this investment 
project for saving ancient woodland areals on the high and 
middle mountainous belts[12]. By this purpose estimating 
and calculating economical benefits of presented investment 
project on CSWBEP’s building and exploitation should be 
done. For the calculation the following initial information 
have to be looked through:  

(a) The investment volume to the CSWBEP project is 
1000000 AZN; 

(b) The exploitation duration of the investment project  
(c) Money means being economized for a year is 3006000 

AZN at the result of project realization, so the total money 
sum for 20 year can be determined: 

20´3006000=60120000 AZN. 
Depending on the time in estimation of money means flow 

cost the used discount norm consists of 10 % . 
In the initial information mentioned above, exploitation 

duration of the project was taken in equal to plant’s amorti-
zation duration. It stands the exploitation of the plant will be 
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continued.  
But in the calculations the very duration hasn’t taken into 

consideration. On the years the results have been given at the 
following table 1. 

For building and exploitation of CSWBEP economical 
calculation is carried out by using tables indexes obtained 
due to the four methods and calculations. In the first, by 
using the initial information and the table indexes CSWBEP 
project’s pure discount profit will be: 

1558551PDP P IC= - = AZN  
So, in the presented investment project the obtained pure 

discounted profit is consists of 847034 AZN. It is that on the 
mountainous and foothill regions where woodland areas 
widely extended if this project (in the cost of 1000000 AZN) 
is realized after 20 years both the spent sum to the project 
will be paid back and the additional 1558551 AZN profit will 
be obtained.  

By using the second method and the indexes at the table on 
CSWBEP project IPN - internal profit norm is determined. 
In this case so discount norm should be revealed that while 
using it current cost of the money means flow obtained 
within 20 years can be equalled to the investment coast spent 
to the project. The searched discounted norm can be found as 
the follows:  

100 15,58%PDPIPN
IC

= =  

Thus, the project internal profit norm is high.  
By using the third method and the indexes at the table 

investment project profit index is calculated as:  

2,55CMUPI times
IC

= =  

Profit index mark is greater than unit, so investment pro-
ject realization is considered economical beneficent. Thus 
the spent money to the project can prove itself 2,55 times.  

By using the fourth method and the indexes at the table 
spent money for the project implementation pay-back can be 
calculated:  

( ) AZN
IC

CMU
tCMU

n

t

n

1,2558551 ==
å

=  

The pay-back duration of the investment is determined as 
follows:  

( )
3,9ICPbP year

CMU t
= =  

So investment resources spent to CSWBEP’s building and 
exploitation will be paid back during 3,9 years. According to 
the indexes calculated above, I should notice that the pre-
sented investment project actualization is possible. On the 
mountainous and foothill regions where there are woodlands 
in order to prevent the forest wood from being hewed for 
supplying energy demand this project has great importance. 
Due to the current state and condition the project is advisable 
from economical and ecological points of view. So, economy 
of fossil fuels can reduce amount of the hazardous gases to 
the atmosphere [7]. 

Table 1.  The result of the calculation 

years CMU  coefficientD  ( ) ( ) coefficientCMU t CMU t D=  coefficientD  

I 300600 0,909 273274 0,909 

II 300600 0,826 248416 0, 826 

III 300600 0,751 225840 0,751 

IV 300600 0,683 205310 0,683 

V 300600 0,620 186642 0,620 

VI 300600 0,546 169688 0,546 

VII 300600 0,513 154268 0,513 

VIII 300600 0,466 140230 0,466 

IX 300600 0,424 127484 0,424 

X 300600 0,385 115882 0,385 

XI 300600 0,350 105210 0,350 

XII 300600 0,318 95590 0,318 

XIII 300600 0,289 86872 0,289 

XIV 300600 0,263 79058 0,263 

XV 300600 0,239 71844 0,239 

XVI 300600 0,217 65230 0,217 

XVII 300600 0,198 59518 0,198 

XVIII 300600 0,180 54108 0,180 

XIX 300600 0,164 49298 0,164 

XX 300600 0,149 44789 0,149 
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Ecological efficiency estimation of the works in the di-
rection of solving ecological problems and energy demand 
provision needs researches on a large scale. Because such 
kind of investigations fulfilment is very actual question 
today. Especially ecological clean energy alternative energy 
sources potentials’ determination and new energy projects 
preparation within these potentials are too important. Eco-
nomical evaluation of the demanded investment sum and the 
pure profit being gained from that project is defined due to 
the international practice within today’s interests. In the 
Republic the first project cost in the field of building and 
exploitation of renewable energy plants was 500 000 AZN. 
That investment project concerned to the solar energy plant 
(SEP) application in oil industry as the aiding energy source 
[5]. In the investment project SEP’ building and exploitation 
for crude oil treatment in oil-well condition has been con-
sidered. The incoming profit from the investment spent to the 
project, pay-back duration of the capital given to the project 
and other economical advantageous factors were calculated 
and the fulfilment of the project was validated [3]. In the very 
project only the plant working with solar energy parabolic 
and parabolic trough SEPs’ application was intended. That’s 
why the economical conveniences of these energy plants 
were given. The investment project presented which sum is 
1000000 AZN concerns to the application of solar, wind and 
biomass energy potentials in combined condition. Such 
project has sum precedence and energy sources in com-
parison with the first one. Also the project completion has 
been intended in the villages surrounding Pirgulu State Na-
ture Preserve that protected by the government. The territory 
is suitable for realizing the pilot project. 

4. Conclusions 
Building and exploitation of the presented CSWBEP has 

been considered in the investigation region Pirgulu. After 
having calculated economical effectiveness of the invest-
ment project with 1000000 AZN sum I’ve come into the 
following conclusions: 

● Difference between current cost of the incoming money 
means investment means cost spent to the project realization, 
PDP - 1558551 AZN; 

● Relation between further discounted pure cost of the 
money flow gained from the capital investment and current 
cost of the money spent to the project, IPN  -15,58%; 

● Relation between the discounted sum of the money 
means obtained at the result of the CSWBEP project im-
plementation and investment means, PI proves itself 2,55 
times;  

● Depending on the exploitation the total sum of the in-
coming money means ( )tCMU =255855,1 AZN; 

● Pay-back duration of the expenses spent to the 
CSWBEP, PbP -3,9 years. 

As the conclusion of the economical estimation, I should 
notice that the presented investment project on CSWBEP’s 
application with 1000000 AZN sum is so significant from 

economical, ecological and energy point of view for pro-
tecting the environment. Not only in Pirgulu region but also 
in any mountainous and foothill regions this project can be 
realized. For energy demand provision and forest wood 
economy the project was sufficiently validated. This gives 
opportunity to decide the investment to the project. 
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