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Abstract

This work intends to give a financial appraisal of investments into energy systems. Different case studies in the Czech Republic and in Austria are used to do so. On one hand the detailed financial analysis of investment into a gas stokehold in the Czech Republic is discussed. We get an idea about investments and cash-flows into a single project. On the other hand we get an overview of 2 cases in Austria. The Austrian part takes into account 2 big energetic companies that build and run more energy project.
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1 Introduction
1.1 Investment Appraisal
Investment is usually regarded as the process of giving up current consumption in the expectation of securing greater consumption possibilities in the future.  Therefore, investment involves the acquisition of an ‘income yielding asset’ which may enjoy capital growth also (e.g. purchasing shares). Construction projects, particularly from a client’s perspective but also for most other participants, represent investments.

Investment appraisal concerns evaluation of investments – either as individual opportunities or through comparisons of alternatives. It involves the combine the ‘technical’ analyses of possibilities available in the ‘investment market place’, with the nature and requirements of the decision maker. A number of decision rules have been developed to help determine the most appropriate investment(s) to accept.

Investment appraisal involves calculations of the anticipated costs and benefits of investments. Also determines the utility profile of the decision maker and apply suitable decision rules to determine which investments should be undertaken. As one of the techniques to assist the appraisal is used Sensitivity analysis.

1.2 Our approach
We want to apply these rules to the investments into energetic systems in CZ and AUT. To give more complex overview of problem we were working with different case studies in Austria and the Czech Republic in the following way:

 We start with financial appraisal of a gas stokehold in the environment of Czech Republic. The appraisal was done using dedicated economical software for financial appraisal. This study went deep into the financial details of a single project and shows more details. We show total required investments into energy system, needed operation costs and resulting revenues.

The Austrian side handles more general issues, show and describes 2 companies, and generally highlights their investments/financial situation.
2 Description of the main research question

The main research problem(s)/question(s) were:

· Find enough case studies to appraise to find enough interesting details and results.
The main challenge in this work was to find good case studies. While in the Czech Republic the main problem was to find an energy system project with enough detailed information to do the calculations etc., in Austria the challenge was it to find cases and studies that show investments and financial situations in a more general way. 

· Proper application of the economic software for the detailed case study.
· Proper evaluation of the results.
3 Methodology of Investment Appraisal
To show a detailed financial appraisal we’ll use in the following section a gas stokehold in the Czech Republic. Before we can do this though, we will explain in this section 3 the methodology that was used in the financial appraisal. The Investment can be appraised by many different criteria. [5], [6] for our purposes we use the following Chyba! Nenalezen zdroj odkazů.:

3.1 Revenue, Costs, and Cash Flows

· Revenue – the amount of money that a company can receive from its activities, mostly from sales of products and/or services to customers.
· Operating costs – the expense of maintaining property (e.g., paying property taxes and utilities and insurance); it does not include depreciation or the cost of financing or income taxes
· Depreciated cost – cost calculated by subtracting the amount of depreciation claimed from the original cost of an asset
· Profit – the positive gain from an investment or business operation after subtracting for all expenses
· Investor Cash Flow – a measure of an investment financial health. Equals cash receipts minus cash payments over a given period of time; or equivalently, net profit plus amounts charged off for depreciation, depletion, and amortization.
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I – incomes
Co – operating costs
Ct – taxes costs 

It – income taxes 

IN – investment costs

SUB – investment subsidies

L – investment loan

PO – bank loan pay off

· Project Cash Flow – a measure of a project's financial health. Equals cash receipts minus cash payments over a given period of time; or equivalently, net profit plus amounts charged off for depreciation, depletion, and amortization.
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I – incomes
Co – operating costs
IN – investment costs

3.2 Economical efficiency

Economical efficiency of Investment is counted by the following criteria:

· Cumulative of Cash Flows - sum of cash flows since the first year till year T.
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CFt – Cash Flow in year t
· Discounted Cash Flow – discounted cash flow in year t.
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r – Discount
(1 + r) –t – Discount factor
CFt – Cash Flow in year t

· Cumulative of Discounted Cash Flows – sum of discounted cash flows since the first year till year T.
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r – Discount
(1 + r) –t – Discount factor
CFt – Cash Flow in year t

· Net Present Value - The NPV represents the value added to the business by the project or the investment. NPV gives the effective net benefit from an investment after subtracting its costs. 
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(1 + r) –t – Discount factor
CFt – Cash Flow in year t

Tl – Investment lifetime

Decision criterion is:
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· Internal Rate of Return - is defined as the discount rate at which the NPV equals zero.
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CFt – Cash Flow in year t

· Payback Period - is the time taken by the project to return your initial investment.
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IN – Investment costs 

R – Revenue
Co – Operating costs
Ti – Revenue taxes

· Payback Period – discounted - is a modified version of the payback measure and uses the discounted cash flows to compute payback.
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3.3 Sensitivity Analysis

Sensitivity Analysis is a procedure to determine the sensitivity of the outcomes of an alternative to changes in its parameters and is used to ascertain how a given model output depends upon the input parameters. This is an important method for checking the quality of a given model, as well as a powerful tool for checking the robustness and reliability of its analysis. [7]
Application of Sensitivity Analysis helps us to ascertain how the economical efficiency of investment changes upon the change of input parameters.
4 Czech Republic

We decide to appraise investment into a small Gas Stokehold 420 kW and Gas pipeline Connection for central heating of houses in city Černošice. 

4.1 Initial investment

The project construction start in the year 2006, will be operating in 2007, and realize it company Unitherm [8]. 
Operational since:
June
2007

Life span:
15
years

Investment:


Construction start:
leden
2006




Year  2006
123,000
thous. EUR




Year  2007
0,000
thous. EUR




Investment Interest
4,182
thous. EUR




Investment costs
127,182
thous. EUR




Investment subsidies
49,200
thous. EUR
40
% of total investment


Own financing:
41,082
thous. EUR


Deprecation:

Linear






Group
1.
2.
3.
4.


Input price


46,789
31,193


Renewal period


15
30


At the end of life span the site is not sold.






Count both law and accounting deprecation.





Bank loan:


constant amortization






Amount
30
% of investment
36,900
thous. EUR


Interest
8
%




Payback period
5




Discount
10
%
Appraise
2007


Tax
24
%
to year




Tax loose not counted and loose is not deprecated.





4.2 Revenue, Costs, and Cash Flows

The price of earth gas was found on the web page of Pražská plynárenská [9] , the price of heat was found on the web page Pražská teplárenská [10], and all other operating costs were calculated by gas stokehold supplier.
Operating costs











2007
2008
Change in following years


Earth Gas
amount
1 227
1 227
0%


MWh
thous. EUR/MWh
0,030
0,031
+3,0%



product


36,81
37,91



Constant price
amount
8,579
8,579
0%


MWh/den
thous. EUR/MWh/den 0,4
0,4
+3,0%



product


3,17
3,27



maintenance


2,4
2,5
+3,0%


revisions



1,2
1,2
+3,0%


repairs



0,5
0,5
+3,0%


taxes



0,0
0,0
+3,0%


emissions



0,02
0,0
+3,0%



Sum (thous. EUR)

4,12
4,24



Sum (thous. EUR)

44,10
45,43



Costs calculation:

3 900
heat supplied total
GJ

9,4
earth gas
EUR/GJ






0,8
constant component of gas cost

EUR/GJ


0,6
service

EUR/GJ


0,3
revision

EUR/GJ


0,1
repairs

EUR/GJ


0,0
taxes and fees

EUR/GJ


0,0
emissions

EUR/GJ


1,9
operating costs total

EUR/GJ


0,7
deprecation

EUR/GJ


12,0
own costs total

EUR/GJ


6
interest (11 % * 40 % bank loan)

thous. EUR


1,4
interest

EUR/GJ


13,4
costs including loans

EUR/GJ




levelised cost







10
%
6
%
13,2
%
before taxation

0,1315
proportional annuity
0,1030
variable annuity
0,1560
variable annuity


4,3
EUR/GJ
0,1
EUR/GJ
0,2
EUR/GJ


15,6
EUR/GJ
11,4
EUR/GJ
11,5
EUR/GJ


Revenue:

2007
2008
Change in following years

heat (heating)
amount
2 300
2 300
0%

GJ
thous. EUR/GJ
0,016
0,016
+2,0%

product


36,800
37,536


heat (hot water)
amount
1600
1600
0%

GJ
thous. EUR/GJ
0,016
0,016
+2,0%


product


25,60
26,11


other revenues


0
0
+2,0%

Sum (thous. EUR)

62,40
63,65
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Fig. 1.  Investor Cash flow
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Fig. 2.  Cumulative Discounted Cash flow

4.3 Economical efficiency

	Results for project Gas Stokehold 420 kW + Gas pipeline Connection

	
	
	
	
	
	
	

	Rok
	2006
	2007
	2008
	2009
	2010

	Revenues
	heat (heating)
	0,00 
	21,47 
	37,54 
	38,29 
	39,05 

	
	heat (hot water)
	0,00 
	14,93 
	26,11 
	26,63 
	27,17 

	
	other revenues
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	
	Total
	0,00 
	36,40 
	63,65 
	64,92 
	66,22 

	Costs
	Operating costs
	0,00 
	25,73 
	45,43 
	46,79 
	48,19 

	
	Including fuels and energies
	0,00 
	23,32 
	41,18 
	42,42 
	43,69 

	
	Deprecation taxes (total)
	0,00 
	2,83 
	5,67 
	5,67 
	5,67 

	
	Operating interest
	0,00 
	1,72 
	2,95 
	2,36 
	1,77 

	
	Total
	0,00 
	30,28 
	54,05 
	54,82 
	55,63 

	Profit
	Tax base
	0,00 
	6,12 
	9,60 
	10,10 
	10,59 

	
	Income tax
	0,00 
	1,47 
	2,30 
	2,42 
	2,54 

	
	Difference
	0,00 
	4,65 
	7,30 
	7,68 
	8,05 

	Total investment
	123,00 
	0,00 
	0,00 
	0,00 
	0,00 

	Subsidies
	 
	49,20 
	0,00 
	0,00 
	0,00 
	0,00 

	Investment inerest
	2,95 
	1,23 
	0,00 
	0,00 
	0,00 

	Credit withdraw
	36,90 
	0,00 
	0,00 
	0,00 
	0,00 

	Credit service
	0,00 
	0,00 
	7,38 
	7,38 
	7,38 

	CashFlow in common year
	-39,85 
	6,25 
	5,58 
	5,96 
	6,33 

	Cumulated CF
	-39,85 
	-33,60 
	-28,01 
	-22,05 
	-15,72 

	Discount factor
	1,100
	1,000
	0,909
	0,826
	0,751

	Discounted CF
	-43,84 
	6,25 
	5,08 
	4,93 
	4,76 

	Cumulated discounted CF
	-43,84 
	-37,58 
	-32,51 
	-27,58 
	-22,82 


	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021

	39,83 
	40,63 
	41,44 
	42,27 
	43,12 
	43,98 
	44,86 
	45,76 
	46,67 
	47,60 
	48,56 

	27,71 
	28,26 
	28,83 
	29,41 
	29,99 
	30,59 
	31,21 
	31,83 
	32,47 
	33,12 
	33,78 

	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	67,54 
	68,89 
	70,27 
	71,68 
	73,11 
	74,57 
	76,07 
	77,59 
	79,14 
	80,72 
	82,34 

	49,64 
	51,13 
	52,66 
	54,24 
	55,87 
	57,55 
	59,27 
	61,05 
	62,88 
	64,77 
	66,71 

	45,00 
	46,35 
	47,74 
	49,18 
	50,65 
	52,17 
	53,74 
	55,35 
	57,01 
	58,72 
	60,48 

	5,67 
	5,67 
	5,67 
	5,67 
	5,67 
	5,67 
	5,67 
	5,67 
	1,60 
	1,60 
	1,60 

	1,18 
	0,59 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	56,49 
	57,39 
	58,33 
	59,91 
	61,54 
	63,21 
	64,94 
	66,72 
	64,48 
	66,37 
	68,31 

	11,06 
	11,51 
	11,94 
	11,77 
	11,57 
	11,36 
	11,12 
	10,87 
	14,66 
	14,35 
	14,02 

	2,65 
	2,76 
	2,87 
	2,82 
	2,78 
	2,73 
	2,67 
	2,61 
	3,52 
	3,44 
	3,37 

	8,40 
	8,75 
	9,08 
	8,94 
	8,80 
	8,63 
	8,45 
	8,26 
	11,14 
	10,91 
	10,66 

	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	7,38 
	7,38 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 
	0,00 

	6,69 
	7,03 
	14,74 
	14,61 
	14,46 
	14,30 
	14,12 
	13,93 
	12,74 
	12,51 
	12,26 

	-9,03 
	-1,99 
	12,75 
	27,36 
	41,83 
	56,13 
	70,25 
	84,18 
	96,92 
	109,43 
	121,68 

	0,683
	0,621
	0,564
	0,513
	0,467
	0,424
	0,386
	0,350
	0,319
	0,290
	0,263

	4,57 
	4,37 
	8,32 
	7,50 
	6,75 
	6,07 
	5,45 
	4,88 
	4,06 
	3,62 
	3,23 

	-18,25 
	-13,88 
	-5,56 
	1,94 
	8,69 
	14,75 
	20,20 
	25,08 
	29,14 
	32,76 
	35,99 


Fig. 3.  Results for project Gas Stokehold 420 kW + Gas pipeline Connection

	Appraisal Criterion

	Net Present Value
	35,99 
	thous. EUR
	NPV

	Internal Rate of Return
	19,92%
	
	IRR

	Payback period (simple)
	7
	years
	Ts

	Payback period (discounted)
	8
	years
	Tsd

	Year of Appraisal
	2007
	
	 

	Projct Lifetime
	15
	years
	 

	Discount
	10,00 %
	 
	 


Fig. 4.  Appraisal Criterion
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Fig. 4.  Costs
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Fig. 4.  Cost-effectiveness
4.4 Sensitivity Analysis 
The Sensitivity Analysis shows the economical efficiency of investment upon the change in price of earth gas and heat. 
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Fig. 4.  Sensitivity Analysis: Internal Rate of Return dependent on Investments
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Fig. 4.  Sensitivity Analysis: Earth gas price dependent on Net Present Value
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Fig. 4.  Sensitivity Analysis: Price of Earth Gas dependent on Payback period
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Fig. 4.  Sensitivity Analysis: Price of heat dependent on Payback period
4.5 Conclusion
This section shows practical application of investment appraisal on a case study of Gas Stokehold. This case study is just simple model, but shows all the important criterions can help on basic decision making of investment. We see that NPV, IRR, and payback period are strongly dependent on the future development of Earth Gas and Heat prices. 
5 Austria
These section deals, as already mentioned, with Austrian energy systems. First, in this section a general overview of the current energy situation in Austria is given. Then the required investments in the coming years will be discussed. To accomplish this, a study of the technical University of Vienna is being used and looked into. 
After this rather general information this chapter will also go deeper into the investment and financial structure of two different energy companies. One of them will be EVN, which is a large listed multi-utility company with various business areas. The other company, which will be looked at, is a company that almost only builds and runs wind based energy plants. It’s called WEB Windenergie AG. 
We have chosen those 2 cases for Austria to show some financial aspects of 2 different companies. Here, in contrast to the single project in the Czech Republic case, a more general way of research is used. Not exact calculation-results of a single project but investment/cash-flow and financial data of, on the one hand a big player in the Austrian energy market (EVN) and on the other hand a smaller company with its emphasis on wind energy (WEB Windenergy AG), will be discussed.  The financial appraisal in the latter case is not as complex as the one of EVN due to fewer sectors of activities. Therefore it’s easier to find some interesting details. But more of that issue in section 4.3.
5.1 The Austrian electricity market

Due to its topographic distinctions most of the electricity in Austria is generated by hydroelectric power stations. The following figure 1 shows the mixture of the generation of electricity for Austria in the year 2003.  The total domestic production is around 60 GWh 2003)
[image: image26.emf]

Fig. 5.  Electricity generation (Source: VEÖ)
As seen in figure 1 hydroelectric power plays in Austria a very important role (>55%
). The electricity market in Austria used to be for decades under strict governmental regulation and in 100% public ownership. Due to this situation the investments in infrastructure and new plants used to be in a sufficient amount.  

Starting in 1999 (in a stepwise process) and finishing 2001, a free electricity market was put into place in Austria. This liberalization certainly led to various serious consequences.  The new competitive situation and its expected profit-losses were compensated at the beginning for example by cutting the investments (exclusive marketing, distribution etc. certainly). The new competition led to the expectation of falling electricity prices which was accompanied by an even more carefulness concerning new investments in power plants. Cooperation, partnerships, fusions etc. took place and created a whole new market structure. Today the electricity market in Austria is controlled by a few large companies. With Verbund, EVN, Energie AG, Wienstrom just a few are mentioned here. 
5.2 Capacity requirements

Growing demand for electricity in combination with the age structure of the electricity infrastructure as well as various other factors like tradable emissions certificates, new directives concerning emissions and production, led to the result that there is a high necessity to invest in new plants. 

Although the gross domestic production increased in the last few decades constantly the growth wasn’t enough to meet the increasing demand. Fig. 2 shows the trend from 1970 to 2001. The blue fields in the graphic show the part that hydroelectric power plants play. 
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Fig. 6. Gross electricity generation 1970-2001 (Source: energy report 2003, Austrian government) 
Since it’s hard to foresee the development especially in such dynamic issues as the electricity demand and requirements, the amount of new plants and new energy needed is hard calculate. 

A study of the technical University of Vienna is assuming an annual growth of 2% of the electricity used in Austria. This assumption is at the lower bound of the growth of the last years. Another very important topic in this discussion is the age structure of the current power plants. Under the assumption that plants with above 35 working years should be replaced, the consequence would be that around 60% of the caloric Energy will be lost. That means that in the year 2015 only 2.400 MW (2003 around 6,000 MW) are provided. Figure 3 shows exactly this assumption. The light blue describes the percentage of power stations up to 35 years. The dark blue one displays the percentage (21%) of the power plants that are in the year 2015 older than 50 years already. 

[image: image22.emf]
Fig. 7. Age structure of thermal power plants (2003) in the year 2015. (source: TU Vienna)
Furthermore the study assumes that the coming into effect of the European directive (2000/60/EG) will reduce the generated power by around 10%. The reasons for these assumptions are new harder restrictions in which way flowing rate, sloshing etc. have influences on the water quality. Figure 4 outlines this effect. The green area represent the increasing demand (assumption here: 1,6% p.a.). The red line shows the reduction of the output of hydroelectric power stations due to the directive 2000/60/EG.

[image: image23.emf]
Fig. 8. Effects of the European directive 2000/60/EG until the year 2015 (source: E-Control GmbH)
Beside the already mentioned issues, there are still plenty of other problems that would have to be taken into account. For example various emission laws as well as the emission certificate-system and the “green electricity law”. This law and its governmental aid would have a positive effect on new capacities but the overall capacity gap would be still enormous. (it would be not even close to cover the increasing demand fully). 

Based on a gross domestic electricity generation of around 60.000 GWh different trend-evaluations show a gap from 26.840 GWh (“best case scenario”) to 38.430 GWh (“worst case scenario”). This would make Austria from a relatively balanced energy-import-export country an import-dependent country in the range of around 30% to 47%. 
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Fig. 9. Electricity generation and demand – comparison 2003 and 2015 (source: TU Vienna)
Figure 5 shows the results. Both years, 2003 and 2015, are compared. The grey bar displays the usage of electricity (p.a.). In 2003 there’s only a small gap between the grey and the colored bar because both values, means the generated and the used power, are almost about the same. But in the year 2015 the differences are quite big. Depending on the various assumptions made, the gap is from around 30% up to above 45%.

This study certainly can’t really tell how the future looks like, but it makes clear that there are necessities to (re-)invest in power plants and new infrastructure to conform the requirements of a growing demand for electricity.

5.3 Austrian Case Studies

In this section, as already mentioned, 2 Austrian companies are described more in detail. Basically, we’re focusing on the investments, profits and cash flows as far as this is possible. Especially in the EVN-case it is rather hard since the company is active in quite a few areas of business. The EVN plays a big role in so many different energy sectors. The electricity is only very small area of business in the multy-utility concept of the company. 
5.3.1 [image: image27.emf]EVN

The EVN Group has its own power plants and some rights issues from hydroelectric power stations. All in all they are producing about 1,580 MW. Besides 3 caloric power plants in Dürnroh, Theiß und Korneuburg  the EVN-Group runs in a subsidiary company (evn naturkraft)  4 wind parks, 62 small hydro electrical power stations, and 5 bigger hydro electrical power plants. 
[image: image28.emf]
Fig.6.   Data – Electricity (Source: annual report EVN)

The rate of investment in electricity out of the total investments made shows the next graphic. Figure 7 shows a comparison of 2004 and 2005. The Blue/green bar displays the cash flows. The other colored bars point out the investments made in the different areas of business. 

[image: image29.emf]
Fig.7. Cash flows and investments 2004 and 2005 (Source: EVN annual report)

Only the dark red area is the investment made in the area “electricity”. Although it’s the biggest part there are still a couple of other sectors like heat, water, gas etc.  Besides Austria the EVN is also active in the Bulgarian energy market.  The next table shows the performance for the sector electricity for both countries. 

[image: image30.emf] 

Fig.8. Data – Electricity (source: annual report EVN)

Although the biggest difference in revenues are based on the new Bulgarian sector also the Austrian one has increased by 10.3%. The increase of the EBITDA
 is with 39.6% a not as high as expected. The main reasons were costs for more CO2 –certificates and increasing primary energy prices and the for European standards rather low profitability of the Bulgarian subsidiary company. 

Unfortunately a comparison of a single power plant (or even energy project) of the EVN with the Czech Republic gas stokehold is not possible. It would have been necessary to get very detailed information about financial issues and expectations.
5.3.2 [image: image31.emf]WEB Windenergie AG
The Windenergie AG is a stock corporation which builds and runs mainly wind energy power plants in a few European countries. (Austria, Germany, France, Czech Republic) We’ve chosen this case out of a few thoughts. First of all compared to the EVN it’s a smaller company and therefore easier to handle. Its annual reports and financial details are well accessible and manageable due to the fact that the company doesn’t have that many sectors of business. But the main reason we have chosen this company is the fact that it’s a very good opportunity to show that also a renewable energy source as wind energy can be profitable, although Austria isn’t a typical wind energy country. 
With in total 204,904,560 MWh produced electricity the wind power plants saved (assumption: an Austrian energy-production-mix) the following emissions: 

	Emissions/ Materials
	Amount

	Natural gas
	26 mio m³

	Heavy fuel oil
	5,7 mio litres 

	Coal
	26,432 tons

	
	

	Carbon dioxide - CO2
	144,047 tons

	Sulphur oxide
	173 tons

	Nitrogen oxide
	431.1 tons

	
	

	Oil equivalent 
	65,569 tons 


(Source: info folder Windenergy AG) 
In 2005 WEB Windenergie AG invested 43,8 Million Euro. Most of the money was invested in new technical installations. In 2005 117 wind power stations are built with a total power of 217,8 MW (531 wind power plants are in the power grid now). Especially in 2003 and 2005 a lot of investments in wind energy systems have taken place as figure 9 shows. 
[image: image25.emf]
Fig.9. Gross investment costs
Global occurrences like the increasing oil-price and accordingly the increasing electricity-prices had a positive effect on profits. Furthermore it was possible for WEB that all technical wind projects to get into the effects of the old green electricity law with its feeding conditions of 7,8 cent per KWh for 13 years. All WEB projects from 2005 fell under this special case. 
But since it is not possible and most of all not profitable to build/invest in wind energy projects in all locations there are a few decision criterions.

· Wind quantity

· Geographic situation

· Yields 

· Dedicated Machineries 

Certainly an adequate location is the first decision problem but the yields must be above a company-intern value.  

Concerning Yields there is no statistical evidence whether a single plant or a wind park gets the better results. Cheaper installations costs but lower electricity generation on the one side and lower operation costs and maintenance on the other side makes it necessary to decide from case to case. 
In general the investment costs differ from country to country
. For example in Germany they are a little bit higher but the better feeding tariff compensates it for this case. 
The electricity production in Austria 2005 was exactly in plan although the wind quantity was a little bit below average. Figures 10 and 11 show the evolution of power output and electricity generation for the years 1996 to 2004. 
[image: image32.emf]
Fig.10. Power output – development 1996- 2004

[image: image33.emf]
Fig.11. Electricity production 1996 – 2004
A main part of the investment costs 2005 (43,8 millions €) went into the Windparks Stattersdorf, Aspersdorf, Aspersdorf, Maustrenk, Sigleß, Hohenruppersdorf-Spannberg in Austria and the Windpark Brezany in the Czech republic. 
Examples: 
· Windpark Stattersdorf

	Location 
	Stattersdorf (Lower Austria) 

	Type
	4 Enercon E44

	Height
	78m

	Wind velocity in centre height
	6,1 m/s

	Power
	2,4 MW

	Electricity generation p.a.
	4.586 MWh

	Launching date
	June 2005

	Location characteristics:  
	slow to moderate turbulent, plane location with average coarseness 


· Windpark Brezany

The WEB also runs a few plants in the Czech Republic. In 2005 the feeding tariff was due to the good koruna exchange rate about 9,49 cent per KWh over 15 years. Year for year a commission decides a new feeding tariff but in combination with the current governmental aid system and some other factors the wind energy sector seems to have a positive future as well.

	Location 
	Brezany (South Moravia) 

	Type
	5 Vestas V52/850 kW

	Height
	74m

	Wind velocity in centre height
	6,1 m/s

	Power
	4,25 MW

	Electricity generation p.a.
	6.200 MWh

	Launching date
	December 2005

	Location characteristics:  
	Slow to moderate turbulent, rather plane location but with a rather high coarseness.  The risk of icing is low.


A comparison of a single power plant with the Czech Republic case study is unfortunately also not possible
.  Nevertheless out of a general view it shows that, although wind energy is neither in Austria nor in the Czech Republic very common, this type of renewable energy can be profitable. 

6 Summary
Our main goal was to show practical application of basic principles of financial appraisal of energy systems. As every financial appraisal the investments into energy systems are strongly depend on price of resources and the price of energy produced as well as other factors. The financial appraisal suffers impact of different structure of demand and supply in CZ and AU, the markets in Austria and the Czech Republic are influenced by slightly different Law (for example green electricity laws
) and tax systems, feeding tariffs
 etc. are just a few to mention. This thesis was just intended to give some basic ideas about efficiency of investments into energy systems and doesn’t cover these circumstances.
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� 34,1% + 4,3% + 0,8% + 18,9% + 0,6% = 58,7%


� Earnings Before Interests, Taxes, Depreciation and Amortisation


� Reasons are governmental aid, taxes, know-how, common standards etc. 


� Reason is the lack of public data concerning the financial situations/expected yield-values etc.


� For Example: Influences on the output of existing and future built hydroelectric power stations (see fig.4, section 4.2.)


� Different ones in CZ and AUT concerning wind energy (see section: 4.3.2)
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