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AABBSSTTRRAACCTT  
In a region in the northern part of Iceland, Skagafjörður, a local organization is preparing 
to harness the flow of the river Jökulsá to produce electricity. But the hydroelectric power 
project, Villinganesvirkjun, will put an end to the rafting tours offered, as part of the 
tourist attraction, down the river canyons.  

In the recent years, Skagafjörður has had some economic problems that resulted in 
migration out from the area. This is a great general concern of the local government and 
projects have been established in order to resist this development. One of them was to 
analyze the possibilities of establishing power intensive industries in Skagafjörður. It was 
from there that the idea of a hydro electric power plant emerged.  
If the power plant will be built it means that the rafting tourism in the rivers will come to 
an end. The rafting tourism has grown rapidly or up to 29% a year.  

The purpose of this project is to highlight the economic consequences of the two 
mutually exclusive alternatives: Villinganesvirkjun, hydroelectric power plant and rafting 
tourism in the Skagafjörður region.  

Our research and calculations have implied that river rafting tourism is a more 
preferable alternative for the Skagafjörður region and is that conclusion based on the man 
power needed for the operation, the marginal effect and the financial value of the rafting 
tourism which all were more beneficiary for the region than the Villinganesvirkjun 
project. However, it is important for readers to understand that the financial calculations 
are based on criteria that might change and the results can’t give a final conclusion of the 
different economic consequences of the two alternatives. It is though possible to view the 
results as indicators.  

The fact that there are enough unused power resources in the region and Iceland 
as whole, but at the same time there are no rivers that provide the same rafting quality as 
Jökulsá, is a factor that we thought should be kept in mind.  
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  IINNTTRROODDUUCCTTIIOONN  
This project is written by a student in the Market Academy at Stockholm’s University. 
This is the student’s candidate report and is based on a report written for ICET (The 
Icelandic College of Engineering and Technology) in relation to the 8th European Week 
Conference PRIME network April 22nd to April 28th 2002, in Kávala, Greece. That report 
was written by the author and her two co-students from ICET and forms the foundation of 
this project, which takes the subject a step further and assesses the calculations done in 
former the report and the conclusion.  

The report’s topic is the region Skagafjörður, stationed in the north of Iceland. 
The area has had economic problems and the local authorities are looking for possibilities 
to decrease out-migration that is caused by unemployment and low salaries.  
One of the suggested ideas is a hydroelectric power plant, Villinganesvirkjun, which will 
harness the flow of the river Jökulsá in Skagafjörður, to produce electricity for the area.  
The plant will affect the rafting tourism in the area, which will not be able to continue 
their business if a proposed power-plant will be built.  

The purpose of this project is to highlight the economic consequences of the two 
mutually exclusive alternatives: Villinganesvirkjun, hydroelectric power plant and rafting 
tourism for the Skagafjörður region.  

The first part of the report contains the problem definition and the methods used 
in the research. Further more the situation will be discussed, that is the economy in the 
area, the power industry in Iceland and the tourism industry. The second part contains 
financial calculations for the two mutually exclusive alternatives: production of 
electricity from the river and river rafting for tourist. 

The project’s advisor is Bo Lennstrand, Ph.D. Business Administration, teacher at 
the Market Academy, Stockholm’s University.  
 

PP rr oo bb ll ee mm   dd ee ff ii nn ii tt ii oo nn
The purpose of this project is to highlight the economic consequences of the two 
alternatives for the Skagafjörður region. The research is based on the two mutually 
exclusive alternatives: production of electricity from the river and river rafting for tourist. 
The projects objectives are therefore to: 

• Research the economic consequences of the two alternatives 
• Evaluate which of the two alternatives brings more value to the Skagafjörður 

region. 
 

RR ee ss tt rr ii cc tt ii oo nn ss   
As discussed earlier, the project will focus on the economic results for the region, 
Skagafjörður. Definitely the two alternatives will have effects outside the region but the 
authors decided to focus on the region to restrain the research that otherwise would have 
been vast and unfathomable. It is as well up to the local region government to decide 
which alternative will be implemented and therefore interesting to focus on the regional 
consequences.  
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MM ee tt hh oo dd   
There has been an intensive discussion in Icelandic and local media about the two 
alternatives. A big focus has been on the economic benefits of the hydroelectric power 
plant and we as scholars felt that is was not a good combination to mix prerequisites with 
irreversible consequences, such as the power plant creates. We therefore put a great 
emphasis on doing a scientific research.  

Secondary data collection 
The first phase of data collection was focused on secondary data, we read books about 
travelling, economical reports and even local websites about Skagafjörður and power 
plants.  
  We started out by searching the local news websites to read articles about the 
suggested power plant and related discussions. There were many articles that readers had 
sent in, and they gave an insight into the discussion in the area as well as interesting facts. 
The articles were written both from supporters of the power plant and those who were 
against. Many articles discussed the environmental impact of the power plant but very 
few had any economical facts behind their writings. Several articles quoted an 
environmental assessment that had been done for the power plant. We contacted the 
engineering firm that was responsible for it and received a copy of the report. The 
environmental assessment report was built upon several reports that were done by experts 
in different fields, for example geology, flora, tourism. After reading the environmental 
report we decided to gather the sub-research papers and read them as well.   
In the newspapers we noticed a discussion concerning a report that was focused on the 
effect the power plant would have on tourism in the area. We located the author at the 
College of Hólar and were sent a copy. To gain inside in the economic situation of the 
area we looked for assistance at Statistic Iceland and at the national bank. We read 
reports from their websites about the economic factors of the power industry in Iceland as 
well as development of tourism. We decided though that we would need more concrete 
economic information of the local area and received them at The Institute of Regional 
Development and other related sources.  

To gain information about the power plant project we used the environmental 
assessment report that we had got but we realized that we would need more information 
about the project. We turned to the companies that were involved with the project and 
found the information needed in their annual reports and websites. It was rather 
unproblematic to find information regarding the power plant project. The rafting industry 
was another story. Since the rafting tourism is relatively new and a small industry, there 
is little text about it to be found. We found information on the rafting companies’ 
websites, but it was focused on selling the product and did not fulfill our needs of 
information. One of the rafting tourism companies pointed it out to us that we could talk 
to Þorleifur Þór Jónsson at The Icelandic Travel Industry Association, since he had done 
some research on the business. Later in the work we felt we needed sources for the more 
common knowledge that we had ourselves about the area and decided to look for 
assistance in books focused on tourist and readers that don’t know the area at all. From 
there we got information about the area that would help our readers to understand the 
situation, information that we as Icelanders had before but had problem with describing.  
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Primary data collection 
The second phase of the data collection was to interview specialists in the field, identified 
through the first phase. The motivation behind this approach was that through specialist 
in various fields, peripheral data, that is data known to everyone in the field but not 
available in text on the subject could be collected and analysed. The interviews were 
carried out in an informal manner to avoid guiding the subject in the discussion. The data 
collected in the interviews is not explicitly used in this thesis, but is used more as a base 
for the discussion. 

One of our first interviews was with Þorleifur Þór Jónsson at The Icelandic Travel 
Industry Association. We talked to him to get more in-depth information about the rafting 
industry in Skagafjörður. He had done some researching due to the proposed power plant 
and could provide us with almost everything that we needed in that manner.  
For our calculation we had almost everything needed for the power plant project in our 
documents but there was still information missing about the river rafting. That 
information was not obtainable without talking to an expert on the subject. We got a tip 
from the river rafting company that their head guide lived in Reykjavik and we decided to 
use his expertise to help us. From him we got everything there was to know about the 
daily procedures and activities at the rafting company.  He told us details about the river 
and its capacity which we needed for our calculation. 

For our guidance for our financial calculation we relied on our teachers in ICET, 
Írunn Ketilsdóttir and Sverrir Arngrímsson.  

It should be addressed that the reason why we only had discussions with experts 
on the river rafting side was because of lack of information. All the information we 
needed about the power plant project was already published and available as secondary 
material.  
 

TT hh ee oo rr yy   
In the financial calculations chapter, a few financial concepts are used. Those concepts 
are explained here below.  

DDeeffiinniittiioonn  ooff  BBrreeaakk--EEvveenn  AAnnaallyyssiiss  
A break-even point defines when an investment will generate a positive return and is a 
useful tool to study the relationship between fixed costs, variable costs and returns. A 
break-even point defines when an investment will generate a positive return and can be 
determined graphically or with simple mathematics. Break-Even Analysis computes the 
volume of production at a given price necessary to cover all costs. Break-Even Price 
Analysis computes the price necessary at a given level of sale to cover all costs.1

DDeeffiinniittiioonn  ooff  NNeett  PPrreesseenntt  VVaalluuee  ((NNPPVV))

                                                

  
NPV is an approach used in capital budgeting where the present value of cash inflow is 
subtracted from the present value of cash outflows. It compares the value of Euros today 
versus the value of those same Euros in the future after taking inflation and return into 
account. The difference between the present value of the inflow and the present value of 

 
1 www.ext.colostate.edu, April 9, 2002 
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the cash outflows is net present value. If the NPV of a prospective project is positive then 
it should be accepted, but if it is negative then the project probably should be rejected 
because cash flows are negative. Calculating present value may involve income as well as 
cost. The best financial choice is the alternative with the highest net present value.2

DDeeffiinniittiioonn  ooff  IInntteerrnnaall  RRaattee  ooff  RReettuurrnn  ((IIRRRR))  
The Internal Rate Of Return (IRR) method of analyzing a major purchase or project, 
allows considerations for the time value of money (the time value of money is basically 
the concept that a €s received today is worth more than €s received at some point in the 
future, for the €s received today can be invested to earn interest). Essentially, it helps to 
find the interest rate that is equivalent to the dollar returns expected from a project. Once 
the rate is known, it is possible to compare it to the rates earnable by investing capital in 
other projects or investments. If the internal rate of return is less than the cost of 
borrowing used to fund the project, the project will clearly be a money-loser. However, 
usually a business owner will insist that in order to be acceptable, a project must be 
expected to earn an IRR that is at least several percentage points higher than the cost of 
borrowing, to compensate the company for its risk, time, and trouble associated with the 
project.3 IRR analysis is generally used to evaluate the project's cash flows, rather than 
the income from the project that would be shown on an income statement (also known as 
the profit and loss statement). 

MMaarrggiinnaall  EEffffeecctt  
Macroeconomic theory teaches that any injection into the circular flow of income of a 
country/region will start a multiplier effect. An initial change in autonomous spending 
generates a magnified effect on total spending through many rounds of spending and re-
spending. Each subsequent round of spending gets smaller and smaller because of 
leakages, but the overall effect is still much greater than the original injection. For 
example, if tourism spending were to increase in a given country by € 100 million, then 
the businesses and workers that received the € 100 million would re-spend fraction of that 
amount. One person's spending has become another person's income.4

The fraction of a marginal increase in income that is spent is called the marginal 
propensity to consume (MPC). The fraction that is not spent is called the marginal 

propensity to save (MPS). The multiplier coefficient is 
MPC−1
1 or 

MPC
1 .5

For example, suppose that € 80 million of the initial € 100 million increase in tourism 
spending is re-spent and the remaining € 20 million is saved. In this case, the MPC is 0.8 

and the MPS is 0.2. The multiplier is 
8,01

1
−

 or 5
2,0

1
= . That means that the initial 

increase in spending of € 100 million will eventually generate a five-fold increase or € 
500 million in total spending. 
                                                 
2 Emery, 1997 page 344-346  
3 Emery, 1997 page 348-349 
4 T. Þ. Herbertsson, 2004 page 78-80 
5 R. W. Schuelke, 2002, www.worldgameofeconomics.com, April 20th 2002 
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HHyyddrrooeelleeccttrriicc  ppoowweerr  ppllaanntt

                                                

  
Villinganesvirkjun, the proposed power plant, is a 
hydroelectric power plant. Such a power plant captures the 
energy that is released by water falling a vertical distance, 
and transforms it into useful electricity. In general, falling 
water is channelled through a turbine, which converts 
gravity into electrical power. The rotation of the water 
turbines is transferred to a generator, which produces 
electricity.6    Figure 1 Typical hydroelectric power plant 

 

 
6 Jónsdóttir, 2004, page 2 
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RREESSEEAARRCCHH  AANNDD  DDAATTAA  CCOOLLLLEECCTTIIOONN  
The following chapter covers the subjects that are relevant to the projects objectives, such 
as the economic background of the area, the tourism industry, the energy industry as well 
as the power plant project.  

As said before, a local organization is preparing to harness the flow of the river 
Jökulsá to produce electricity. But the hydroelectric power project posts the risk to put an 
end to the rafting tours offered, as a part of the tourist attraction, down the river canyons.  

TT hh ee   rr ee gg ii oo nn   SS kkaa gg aa ff jj öö rr ðð uu rr   
The region involved in this project is 
Skagafjörður. It is located in the north of 
Iceland and is considered a well-defined 
region by nature, which consists of a broad 
central valley with narrower valleys stretching 
towards the central highlands. The central part 
is flat and fertile land where mixed dairy and 
sheep farming has been practiced whereas 
sheep farming predominates in the inland 
valleys. The local services offered are mainly 
provided by the locals as well as being their 
main source of income combined with the 
fishing, agriculture and varied industry. 
Agriculture is the most important line of 
industry in Skagafjörður and its horse breeding is well known around the world. 
Skagafjörður is sometimes referred to as the Mecca of horsemanship in Iceland.7

Figure 2 Iceland 

The population of Iceland is 286.000, in Skagafjörður app. 4200, live in the towns 
Sauðárkrókur, Hofsós and Varmahlíð as well as in the countryside.  (That comes out to 
1.7% of the total population).8 In the recent years, Skagafjörður has had some economic 
problems that resolved in out-migration form the area. In the years 1988-1997, jobs in 
Skagafjörður decreased by 16% Out-migration is common from rural areas in Iceland, 
especially the more remote ones. In most of the places the population has decreased 
considerably over the years as well as jobs, especially in the agriculture and fishing 
industries.9 In Skagafjörður the out-migration has been more than in-migration during the 
years 1971-2000, with difference of 832 people in total.10 This has been and still is a 
great general concern of the Icelandic government regarding the country as a whole. 
Projects have been established in order to resist this development. This situation may 
explain the interest that the local government has for developing new ventures in the area.  

In 1999 Hringur Ltd., which is the employment development organization in 
Skagafjörður, and RARIK decided to do an analysis on the possibilities of locating a 

                                                 
7 Isberg, 1997, page 67 
8 Malmquist, 1999, page 48 
9 Malmquist, 1999, page 3 
10 www.byggdastofnun.is, March 7th 2002 
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power intensive industry in Skagafjörður, estimate present knowledge, and to make cost 
and work schedule for the issues that need further assessments. 
The result was a build-up plan for power intensive industries with focus on medium sized 
industry. By medium size industry is referred to facilities that exploit 30-60 MW of 

wattage and around 100 
employees, but it has also 
been taken into 
considerations the 
possibilities for small and 
large industry. The main 
conclusion of the analysis 
that was done, was that 
Skagafjörður had 
preferable circumstances 
for the industry that was 
proposed.11   

- 180
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- 20
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Figure 3 Out-migration vs. in-migration in Skagafjörður 1971-2000 

 
The main factors from the report of Hringur and Rarik: 

• There is enough land for the constructions, more than widely elsewhere in 
Iceland, where it is possible to operate hydroelectric power plants.  

• The power resources are sustainable and that they have not been harnessed. 
• Human resources and services are available at a considerable level and 

communications are good. 
 

If Villinganesvirkjun, hydroelectric power plant, will be build it will open up 
possibilities for more energy-intensive industries in the region. But since the power plants 
production is fairly little, it is necessary to build an additional hydroelectric power plant 
in Skagafjörður to fulfil the energy need for power intensive industry. The available 
resource is the harness off East Jökulsá, called Skatastadir. The emergence of 
Skatastadavirkjun, hydroelectric power plant, would increase the operational security of 
Villinganesvirkjun, hydroelectric power plant, whereby the water flow would be steady 
and silt would wash away, instead of settling in the reservoir and in time diminish its 
ability. 12

 

RR aa ff tt ii nn gg   II nn dd uu ss tt rryy   ii nn   SS kkaa gg aa ff jj öö rr ðð uu rr

                                                

  
Rafting is relatively new and a rapidly growing tourist attraction in the Skagafjörður area. 
Tours are offered in the gorge of Jökulsá, which is a glacial river that runs from the 
glacier Hofsjökull up on the main highland. The river crosses Sprengisandur desert on its 
way down and when it arrives in Skagafjörður it splits into two rivers, the east and the 
west. It is there where the rafting tours start. The two different rivers are called Jökulsá 
Vestari (the west glacier river) and Jökulsá Austari (the east glacier river). Jökulsá 
Austari is considered one of the best rafting river in the Iceland, its high quality level is 
estimated by the even water flow, beautiful surroundings and layout. These rivers are 

 
11 www.hringur.is, March 25th 2002 
12 Environmental Impact Valuation Assessment of the Villinganes Hydroelectric Power Plant, VST, 2001 
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well suited to offer rafting tours because of their accessibility. The rivers are close to the 
main road and inhabited area.13 Because of the two different rivers it is possible to offer 
different kinds of rafting tours. Rafting tour down the west river takes around four and a 
half hours and it is very well suited for beginners and tourist who emphasize on enjoying 
the nature instead of the adrenalin rush. The river is graded class three, which means that 
it has medium to moderately difficult rapids with high irregular waves, narrow channels, 
rocks and holes and some maneuvering is required. It has one-meter high waves, some 
small hydraulics and some rocks and eddies.The east river is graded class four, which 
means that it is estimated to be difficult to very difficult and it has long turbulent rapids 
with powerful waves and holes, many obstacles requiring precise manoeuvring in 
turbulent water. Strong waves, up to 1,8 meters high, boiling eddies, dangerous rocks and 
hydraulics. The tour runs for about sixteen kilometres down the gorge.14  

After interviewing Þórleifur Þór Jónsson, we learned that there are two companies 
in Skagafjörður, which offer rafting tours, Activity Tours and The Boat People. The main 
opening time is from April to September due to the climate in Iceland. It is not possible to 
raft the rivers if the air temperature goes below 0° because then the water flow will 
decrease and leave it hard to raft. The temperature also affects the travellers because the 
rivers are glacial, so if the temperature is low it is uncomfortable for travellers to stay in 
the water. From April to September about 25 persons work for the two companies.15 
There has been a rapid increase in demand for rafting tours since 1994.16

Jónsson had gained information form the rafting companies and calculated that 
the average growth in tourism in Skagafjörður area has been 8% while rafting tours are 
increasing around 29% each year in average of the last 
five years.17

TT hh ee   pp oo ww ee rr   ii nn dd uu ss tt rr yy

                                                

  
Iceland's topography and climate combine to make it 
one of Europe's richest nations in terms of hydroelectric 
potential. At the beginning of the last century, Iceland 
was an undeveloped country compared to the other 
Scandinavian countries. The people subsisted mostly on 
fishing and agriculture and heated their houses with 
peat, coal and later oil. Because of the economical 
situation, their possibility to utilize hydropower was 
very limited. During the last 30 years a remarkable and 
a rapid development has taken place in the use of these untapped energy resources. In the 
years 1950-1960 almost 2% of this energy had been developed but in the year 1999 this 
figure is 17%.18

The Icelandic government is creating a strategic master plan for the use of hydro- 
and geothermal energy resources in Iceland. The purpose is to evaluate proposed power 

 

 

Figure 4 Division of Harnessed hydro- and geothermal 

power between regions in Iceland 

13 Interview with Mankumar Gurung, rafting guide for Activity Tours, March 28th 2002  
14 www.rafting.is, March 15th 2002 
15 Interview with Þorleifur Þór Jónsson, The Icelandic travel Industry Association, February 28th 2002 
16 www.rafting.is, March 15th 2002 
17 Interview with Þorleifur Þór Jónsson, The Icelandic travel Industry Association, February 28th 2002 
18 www.lv.is, February 20th 2002 
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projects and categorized them based on efficiency and economic profitability, as well as 
how they will benefit the economy as a whole. The implications of employment and 
regional development will be considered, in addition to the impact on the environment, 
nature and wildlife, landscape, cultural heritage and ancient monuments, grazing and 
other traditional land use, out-door life, fishing and hunting.19  

The Icelandic parliament has now in discussion changes in the so called water 
laws, which include that the power production market will be given free in Iceland. In 
current situation RARIK has a monopoly position of power distribution and Landsvirkjun 
has a monopoly position of power production. If the laws will be changed, it might have 
considerable affects on the Icelandic power production market, creating competition and 
increasing taxes.20  

TThhee  eeccoonnoommiicc  iissssuueess  rreeggaarrddiinngg  ppoowweerr  iinndduussttrryy  iinn  IIcceellaanndd  
Iceland has extensive hydro- and geothermal resources and is the only country in Western 
Europe that still has large-scale, competitively priced power remaining to be harnessed 
from such sources. Although electricity consumption per capita is one of the highest in 
the world, at some 28.000 kWh per person, only a fraction of the energy potential has 
been tapped or about 17% of total energy potential. 21  

EExxppoorrtt  aanndd  ppoowweerr--iinntteennssiivvee  iinndduussttrriieess  
The largest manufacturing industries in Iceland are power-intensive, based on the use of 
hydro power. The production is almost exclusively for export. In the year 2000 
manufactured products accounted for 31% of total exports (up from 25.5% in 1999), of 
which power-intensive products (mainly 
aluminium blocks) amounted to 22%. 
The development of power-intensive 
industries is mainly based on 
competitive energy costs and a highly 
educated and skilled labour force. The 
Icelandic government has actively 
encouraged foreign direct investment in 
power-intensive industries.22
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ttoouurriissmm  aanndd  ppoowweerr  pprroodduuccttiioonn

                                                

  
Hydroelectric power plants do not emit any of the standard atmospheric pollutants such 
as carbon dioxide or sulphur dioxide given off by fossil fuel fired power plants. In this 
respect, hydropower is better than burning coal, oil or natural gas to produce electricity, 
as it does not contribute to global warming or acid rain. Similarly, hydroelectric power 
plants do not result in the risks of radioactive contamination associated with nuclear 
power plants. The marketing of Iceland as a destination for tourists rest first and last on 

 
19 Skýrsla verkefnastjórna um 1. áfanga, 2003 page 1 
20 www.lv.is, February 28th 2002 
21 Barðadóttir, 2003, page 16  
22 www.sedlabanki.is, April 15th 2002 
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the clean image of the country. The clean and environmental friendly production of 
electricity can be important contribution to strengthen the image. 23    

TT hh ee   pp oo ww ee rr   pp ll aa nn tt   pp rr oo jj ee cc tt   
Localization of the intended power plant in Skagafjörður is in the canyons of the river 
Jökulsá. Jökulsá will be dammed with 60m high soil and the station house will be below 

the dam. From it there will be made about 1,5 km long canal for the 
drain, into the riverbed. Above the dam a 1,7 km² reservoir will be 
formed. As seen in the following pictures the dam will submerge the 
canyons and form the reservoir above the dam.  
The lower parts of east- and west Jökulsá will be submerged in the 
canyon. The west Jökulsá canyon extends from the confluence in 

Vesturdal but the east Jökulsá canyon extends from the confluence 

up to the farm Skatastaðir in the east valley. The lowest part of the 
canyons is the deepest; the west extends mostly about 60m, but the 
east barely 100m. The water level will increase in the canyon, which 
will be covered with water for 2 km. In addition, the water level will 
rise about 4-5 km up through the canyons of west- and east Jökulsá. 
The lagoon it will form will measure about 1,7 km2. The lifetime of 
the power plant is estimated around 50 years because silt will gather 
up in it and finally fill up the reservoir. It is though possible to 
lengthen its lifespan by removing the silt. 24  The maximum 

production of the power plant will be 36 MW which is relatively small in comparison 
with Iceland’s largest power plant Kárahnjúkar, now in construction, which will produce 
690 MW25.  

OOwwnneerrsshhiipp  
Behind the power plant project in Skagafjörður are two companies, Héraðsvötn Ltd. and 
RARIK. Héraðsvötn Ltd is owned 75% by RARIK and 25% by Norðlensk Orka. The 
parties joint forces together to build Villinganesvirkjun, power plant. It was planned that 
the building process could begin the year 2002 and it would be ready for use in 2004. 

Nordlensk Orka consists of three separate companies, Skagafjörður county, civil 
parish (Akrahreppur) and Skagafjörður cooperative. RARIK vas founded 1947. Its 
function and main responsibility is the electrification of most part of Iceland, particularly 
the rural areas. RARIK owns 9 small hydro power plants with a total capacity of 18,8 
MW that produces 130 GWh in 2000. If Villinganes hydroelectric power plant will be 
built RARIK will increase its own production of power for about 75%.26  

TThhee  ppuurrppoossee//oobbjjeeccttiivveess  ooff  tthhee  pprrooppoosseedd  hhyyddrrooeelleeccttrriicc  ppoowweerr  ppllaanntt

                                                

  
Héraðsvötn Ltd. has three main reasons for building the power plant: 

 
23 www.lv.is, February 20th 2002 
24 Environmental Impact Valuation Assessment of the Villinganes Hydroelectric Power Plant, VST, 2001 
25 Sigurðsson 2004, page 13 
26 Annual report RARIK, 2000 

Figure 7 Before construction 

Figure 6 After construction 
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• To prepare Rarik and Norðlensk Orka for future competition environment due 

to with the future changes in laws and regulations off power production given 
free in the market.  

• It is intended as addition to present power system  
• To serve as spare power for the region if malfunction occurs in the power 

system.27 

 

 

TThhee  bbuuiillddiinngg  ooff  tthhee  ppoowweerr  ppllaanntt  
The building of the power plant is planned to take three years in process, starting in 
autumn of 2002. The manpower needed during the construction is 188 man-years in total. 
Employees needed after the building period (i.e. the operations phase) is estimated to be 
2-4 in total per year. 28   

TT hh ee   cc oo nn ss tt rr uu cc tt ii oo nn ss   aa ff ff ee cc tt   oo nn   tt oo uu rr ii ss mm 2929

In a report made by Gunnar Rögnvaldsson, a teacher at The College of Hólar, for 
Héraðsvötn Ltd., the negative and positive, direct and indirect affects of the 
Villinganesvirkjun, the hydroelectric power plant is analysed. The conclusion was clear 
that the two options are mutually exclusive and here below are Mr. Rögnvaldsson’s main 
conclusions.  

NN ee gg aa tt ii vv ee   aa ff ff ee cc tt ss

                                                

  
Direct negative affect 

• River rafting will stop operating at Jökulsá affecting the variety of tourist 
attractions in Skagafjörður, that is companies that base their income on 
rafting as well as others that base there income on providing service to 
rafting guests e.g. accommodation, restaurants, transportation and other 
entertainment. 

• The groundwork that has been put into 
marketing concerning the rafting and the 
training of the personnel will vanish.  

 
Indirect negative affect 

• Skagafjörður area doesn’t have many nature 
attractions except for Jökulsárgljúfur so any 
considerable change in the environment will 
harm the total image of the nature in the 
Skagafjörður area.  

• The constructions itself will without any doubt, 
awake questions considering the value of nature 
and its utilization. The distinctiveness of this 
hydroelectric power plant is greater than of 
other power plants because it is in an inhabited 
area. The position of the rivers and their operations, being so close to a 

 
27 www.rarik.is February 22nd 2002 
28 www.rafteikning.is, April 5th 2002 
29 Rögnvaldsson, 2002 
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beaten track makes it easy for people to reach the area and enjoy the 
untouched nature.  

PP oo ss ii tt ii vv ee   aa ff ff ee cc tt ss   
Direct positive affects 

• Route constructions, both sides of Jökulsá, will come in handy for local 
inhabitants and tourists in long term.  

• During the construction time, the power plant will create demand for the 
service of tourism related companies such as restaurants etc. due to 
increased flow of workforce in the area.  

• It is a possibility that the power plant will pull a number of tourists who 
are curious about hydroelectric power plant and its surrounding structures. 
Around 5000 people visited the power plants of Landsvirkjun during one 
weekend the summer of 1999 on open days held there. 

 
Indirect positive affects 

• Discussions about the area and proposed constructions may invoke 
curiosity and inspire travellers. It could have the affect that tourism 
increases in the area.  

• Possible utilization of the reservoir that will be developed is based on the 
stability of the water surface. If it is protean the possibilities are fewer but 
if not there are possibilities of stable utilization as water cruises, kayaking, 
and water jets among other activities. If it is stable it gives the chance of 
offering sightseeing tours up the canyons to view the part that is not under 
water.  
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FFIINNAANNCCIIAALL  CCAALLCCUULLAATTIIOONNSS  
To be able to compare the two alternatives, it is necessary to assess the financial 

value of the power plant, the river rafting and economic influences they have on the 
region. In the following chapter are calculations for, Break-Even Analysis, Net Present 
Value-NPV, Payoff point, and Internal Rate Of Return-IRR for both alternatives. In 
addition, past demand in river rafting will be evaluated, possible capacity of the river, 
marginal affect and speculations for the future of river rafting are set forth. 

HH yy dd rr oo ee ll ee cc tt rr ii cc   pp oo wwee rr   pp ll aa nn tt   

NNPPVV  BBrreeaakk--EEvveenn  AAnnaallyyssiiss  
It is very useful to focus on the point at which NPV switches from positive to negative. 
Following cash flow will last for 50 years since the reservoir will then be filled up with 
silt, unless actions are taken to prevent it. It is therefore important to multiply 50 years 

annuity factor. 44,17
)053,01(053,0

1
053,0
1

50 =
+⋅

−   

It is though possible to lengthen the power plant’s lifespan by special action and 
can that increase the annuity factor.  

Required rate of return is estimated by authors around 5,3% for the reason that 
this is a rather safe and balanced investment. If the required rate of return is estimated 
higher it demands higher profitability for the investment to be regarded a good 
investment choice.  

The NPV outcome is € 4.254.340 a year if the company has to pay taxes, which 
may be expected if the Icelandic government will change the water laws, as discussed 
earlier in the power industry chapter. If the changes will be agreed, all organizations 
involved in the power plant industry will have to pay taxes. On the other hand, if the 
parliament will not agree the changes the 
NPV outcome will lower to € 3.314.560 a 
year. 

Héraðsvötn Ltd. expect € 4.096.159 
income (see Appendix A) if they do not 
have to pay taxes. It is clear that if the law 
changes will be agreed the organizations 
will have to increase revenues. They will 
have to increase their income by charging 
their customers with higher price for the 
electricity so the investment will be 
profitable. If the power production market 
will be given free the competition might 
increase which can result with more 
negative consequences for the power plant. 

p

NPV is positive

0

-17,44

NPV is negative
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EUR 
51.884.689

PV of 
project cash 
flows

EUR 3.314.560

Investments

Sales revenue

Figure 8 Break-Even Analysis for the power plant. 

 
The start-up expenses are € 51.884.689, cost of capital is included, and as was mentioned 
earlier the build time is three years.30 Figure 9 shows the present value of the inflows and 
                                                 
30Environmental Impact Valuation Assessment of the Villinganes Hydroelectric Power Plant, VST, 2001 
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outflows from the power plant as functions of annual 
sale. The two lines crosses when sales are € 3.314.560. 
This is the point at which the project has zero NPV. As 
long as sales are greater than this, the present value of the 
inflows exceeds the present value of the outflows and the 
project has a positive NPV. Calculations can be seen in 
Appendix B.  

NNeett  PPrreesseenntt  VVaalluuee  ((NNPPVV))  
The result for the hydroelectric power plant net present 
value approach is positive by € 116.992.533 (see calculations in Appendix B). The 
calculations were made by that assumption that the organization does not have to pay 
taxes as the market environment is today. The findings support that the prospective 
project is positive. If the organization will have to pay taxes it will take longer time to 
pay up the initial investment, and therefore decreases the investments attractiveness. It is 
though very likely that the organization will decrease their loss by increasing the price.  

Years
Figure 9 Present value cash flow for the power plant investment 

IInntteerrnnaall  rraattee  ooff  rreettuurrnn

xes or the price of energy will decrease 

PPaayy  ooffff  ttiimmee  
w shows that the hydroelectric 

MMaarrggiinnaall  EEffffeecctt  
ct for the hydroelectric power plant 

RR ii vv ee rr   rr aa ff tt   

RReesseeaarrcchh  CCrriitteerriiaa  ffoorr  tthhee  rriivveerr  rraaffttiinngg  ttoouurriissmm  
Gaining information need for the financial calculation of the power plant was quite easy, 
that did though not apply for the river raft tourism. It was early understood that we would 

  
The findings from the internal rate of return reveal that the internal rate of return is 
6,944% (see Appendix B) that is more than the cost of borrowing which is 5,3% used to 
fund the project. This means that the project will not lose capital in current market 
environment. But if the organisation has to pay ta
due to competition, the IRR will reduce. 

The cash flo
power plant project is paid up by 26 years after 
the building started (it takes three years to build 
the power plant). The initial investment is € 
51.884.689. Calculations can be seen in 
Appendix B. 
 

Pay off time
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Figure 10 Cash flow for the power plant investment. 

The marginal affe is considered to be low because of 
the nature of the project. While the power plant is in construction it will affect the local 
economy because of the service needed for the constructors. In the other hand it may be 
assumed that demand in the tourism industry will decrease because of shortage of rafting 
tours. Therefore the marginal affect in the region will not be estimated further because it 
is not considered to be of high value to the region.  
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need to do an in-depth study of the river rafting business, to be able to gain the 
information needed for the financial calculation.  

urism is 
 rafting. River rafting has been offered 

mand has increased rapidly since 
ble in the river. 

 

 

The table reveals that the most increase was in the first year or 300%. The average 
increase for last eight years is 87% per year and the average increase in demand for the 

 8.67%.  
able; questions awake if this increase will continue in the 

uture and if so for how long.  

eparate forecasts were made: 
optimis

 demand will be steady until the 63.000 limits is gained. 
es. 

ity will be maximized in the year 2027.  

Past demand 
Rafting in Skagafjörður is estimated to be in the early stage of growth because of rapid 
market acceptance and increasing demand. Adventure and activity-to
continuously gaining popularity and that includes
for 8 years, since 1994. As seen in figure 12 the de
rafting was availa

PAST DEMAND

40 00
50 00

60 00

Q
ty

Year Qty/tourists Increase
1994 200
1995 600 300%
1996 1600 167%
1997 2250 41%

0
10 00

20 00
30 00

199 2 199 4 199 6 199 8 20 00 20 02

Year

1998 3300 47%
1999 4000 21%
2000 4500 13%
2001 5500 22%

Table 1 The demand in percentage 1994-2001 Demand

Figure 11 The demand in river raft since 1994. 

1last 5 years has been 29% and for the last 3 years,
This increase is consider

f

Future forecast 
When deciding how to forecast the future of rafting three s

tic, normal and pessimistic. According to the assumptions the forecasts are all 
based upon that the increase in
Figure 16 explains all three alternativ

The pess imis t ic  forecas t  

The pessimistic forecast is being based on 10% increase per year, as the least increase 
that has incurred is in fact 13%. If the increase in demand will be steady in the future with 
10% increase in demand, the rivers capac

The  normal  forecast  

The normal forecast is made by 20% increase similar to the demand for the last 3 years. If 
the increase in demand will be steady in the future with 20% increase in demand, the 
rivers capacity will be maximized in the year 2015. 
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The opt imis t ic  forecas t  

emand, the rivers capacity will be 
maximized in the year 2011 according to the optimistic forecast. 

g calculation it is assumed that the demand for next years will 

 

apacity 
he ma esses is the extent to which they are able 
 use their available capacity when demand is erratic.31 The knowledge of maximum 

apacity of the river is essential to estimate the financial value of the river. 
ity and that the river will not be crowded, it 

 determine the optimal capacity of the rivers.  

To esti

y of the river is measured by calculating how many passengers it is 
possible to service per day without causing danger and crowded situations in the river i.e. 

rist will be able to enjoy the wonders of the nature without having to come 

ver more efficiently.  

                                                

The assumptions made for the optimistic forecast is that the demand will continue to 
increase at app. the same rate as for the last 5 years or 30%. If the increase in demand will 
be steady in the future with 30% increase in d

In the followin
increase by 20% until the rivers maximum capacity is reached or around 62 thousand 
passengers per year. The calculations for next year demand used in the NPV is based on 
this assumption.  
 D E MA N D  I N  T HE  FU T U R E
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pes s imis tic

 
 
 

C
T jor factor in the success of service busin
to
c
With careful planning, considerations of secur
is possible to

In this case the capacity constraint in the rafting tours in the east and the vest river 
is the river itself. The capacity of the river is a factor that cannot be changed i.e. the river 
cannot be altered.  

Tour p lan 

mate the capacity a plan has been set forth for the tours in the river to locate future 
possibilities in income if the maximum level will be reached.  

The capacit

that the tou
across other rafting groups on the way. It shall be noted that the following calculations 
are mainly estimates and it might be achievable to utilize the ri

Tours  a t  the  East  r iver  

 
31 Davis, 1998, page 134 

nor mal optimis tic

Figure 12 Forecast Demand 
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East 
river

Vest river

08:00 X
08:30 X

09:00 X
09:30 X
10:00 X
10:30 X
11:00 X
11:30 X
12:00 X

12:30 X

13:00 X
13:30 X
14:00 X
14:30 X
15:00 X
15:30 X
16:00
16:30 X
17:00
21:00

Tours per day 8 9
Both tours end

Total tours per day

The first tour starts at 0:800 in the east river. It starts earlier than 

t 08.30 in the east river. The same process 

 tourists can go on rafting tours 
per day

n 
assump

the one in the vest river for the tours are considerably longer. The 
group gathers around at the boathouse where they are provided 
with dry suits and then drive to the location where the tour begins. 
The rafting guides go over the safety rules and teach the 
appropriate responses if circumstances get hazard in the river. After 
the tour has ended the group is driven to the starting point again 
where they return the dry suits. The tour in the east river takes app 
7,5 hours from beginning to end 

Tours  a t  the  ves t  r i ver  

The first tour starts a
applies to this tours except that this tour takes 4,5 hours from the 
beginning to end. Both tours end at 21:00 to avoid the dark nights 
and decrease in air temperature. The schedule indicates that the 
maximum tours for the east river is 8 tours and for the vest river is 
9 tours per day as seen in table 3.  

Calculations on how many
 reveals that the maximum level 

is 192 passengers in the east river and 
288 in the vest. This adds up to be total 
480 passengers per day in both rivers. 

According to the give
tions for the rafting period it is 

possible to raft from the end of April to 
the end of September. It is possible to 
start the tours earlier in the vest river. In 
the east river the raft can start around 
middle of May. The following table 
shows that total days possible for 
rafting are 123 in the east river and 150 
in the vest river. 

D

    Table 2 Total capacity 

Total passengers per day

Deettaaiilleedd  ccrriitteerriiaa  ffoorr  ccaallccuullaattiioonn  
r the 

• 

•

Here below is information fo
river raft calculation, received form 
Mankumar Gurung head guide at 
Activity Tours.  
• The admission for each tourist in 

East river Vest river
Qty - boats per tour 4 4
Qty -  tourist per boat 6 8
Passengers per tour 24 32
Total tours per day 8 9
Total passengers per day 192 288

otal passengers per day - both rivers

Total days per month East river Vest river
April 7
Maí 11 31
June 30 30
July 31 31
August 31 31
September 20 20
Total days per year 123 150

otal passengers per year East river Vest river
April 0 2016
Maí 2112 8928
June 5760 8640
July 5952 8928
August 5952 8928
September 3840 5760
Total capacity per year - passengers 19.776   43.200        

Total capacity per year-both rivers 62.976

480T

T

       Table 3 Total capacity per day 

the vest river is € 81.92 and for 
the east river € 47.78. 
Two buses are needed, two charts, one boathouse, 12 zodiac boats and 80 dry suits. 

• Maximum quantity of boats in both rivers, for each tour is four, due to the width of 
the river and to maintain optimal security. 

 Maximum quantity of passengers in each boat in the east river is six and eight in the 
vest river.  
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• On tours down the east river two kayak guides guard the boats for security reasons, 
as the river can be dangerous, and one guide is in each zodiac boat. On tours down 
the vest river one guide is needed in each zodiac boat. 

• Rafting tours in the east river takes app.7 hours and in the vest river approximately 
4,5 hours. 

• The first tour starts at 08:00 in the east river and at 08:30 in the vest river. 
• The last tours end at 21:00 in both rivers, due to insufficient daylight and drop of 

air temperature. 
• The half hour time difference is for preparations needed in the boathouse.  
• Rafting in the vest river starts in the last week of April and ends September 20th due 

to water volume and air temperature. 
• Rafting in the east river starts around middle of May and ends September 20th due 

to water volume and air temperature. 
• Enough employees and skilled rafting guides are available at all times in the labour 

market. 
• Between tours in each river it is assumed that one-hour is needed to maintain 

security level. 
• Tours are offered every day during the week. 
• The rivers capacity is measured in how many passengers it is possible to transport 

down the rivers. 
• Other resources needed are considerate available at all levels.  
• The companies that operate in the river do not have to pay taxes to the government, 

nor do they pay rent for the lease of the river. 

NNPPVV  BBrreeaakk--EEvveenn  AAnnaallyyssiiss  
Following cash flow of the river rafting 
tourism will last for 50 years and the 
required rate of return is estimated around 
14% for the reason that this is a risky 
operation investment with uncertainty 
factors like demand, weather and it is highly 
seasonal, only operates for few months a 
year. Since the cash flow will last for 50 
years the annuity factor is 7,133. 

133,7
)14,01(14,0

1
14,0
1

50 =
+⋅

−  

p

NPV is positive

0

-7,133

NPV is negative

The start up expenses is € 1.653.545 
per year with depreciation and cost of 
capital is included (see Appendix C). 
Assumptions made in income base on demand for 6600 for all years assume that the 
income will be € 394.080. The NPV outcome is a year € 268.011, which is, lower than 
expected income and thereby the operation is favourable.  
Figure 14 shows the present value of the inflows and outflows from the river raft as 
functions of annual sale. The two lines cross when sales are € 286.001. This is the point 
at which the project has zero NPV. As long as sales are greater than this, the present 
value of the inflows exceeds the present value of the outflows and the project has a 
positive NPV. Calculations can be seen in Appendix D. 

P
ro

je
ct

 V
al

u
e

PV of 
project cash 
flows

EUR 268.001

Investments

Sales revenue

p

NPV is positive

0

-7,133

NPV is negative

ct
 V

al
u

e
P

ro
je

PV of 
project cash 
flows

EUR 268.001

Investments

Sales revenue

Figure 13 Break-Even Analysis 
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NET PRESENT VALUE (NPV) 
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Figure 14 Present value cash flow for the river raft investment 

The NPV outcome for the river rafting tourism is 
positive as well as for the hydroelectric power 
plant or € 808.704 (see calculations in Appendix 
D). The start-up expense is only € 394.080, 10% 
cost of capital is included. The findings support 
that the project is positive and it should be 
accepted.  
 

IInntteerrnnaall  RRaattee  ooff  RReettuurrnn  
The findings from the internal rate of return reveal that the internal rate of return is 
45,66% (see calculations in Appendix D) that is more than the cost of borrowing which is 
far more than 14% used to fund the project. This means that the project will not lose 
capital.  

PPaayyooffff  ttiimmee  
The cash flow in figure 16 shows that the 
river raft operation is paid up by 3 years 
after the operation starts. The initial 
investment is € 394.080. Since the start-up 
expenses are relatively low, demand can 
decrease without having significant 
consequence on the business.  
This finding compared to the results of the 
hydroelectric power plant is more 
favorable and more attractive to investors 
(calculations can be seen in Appendix D). 
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Figure 15 Cash flow for the river raft operation. 

MMaarrggiinnaall  aaffffeecctt  ooff  tthhee  rriivveerr  rraafftt

                                                

    
In Iceland the marginal affect has been estimated 1,64. That estimate is in symmetry with 
estimates made by the economist of The Icelandic Travel Industry Association from 
1985. It is however not possible to apply this estimate for the region as it is smaller and 
the multiplier is smaller for that sake, so estimates for multiplier 1.3, made by the 
economist of The Icelandic Travel Industry Association will be used. 32

The marginal effect can be explained by tourists who come to the region, mainly 
to go river rafting. It is very likely they will use other services available due to the fact 
that the tours takes around 4,5 - 7 hours. After an interview with Mankumar Gurung, 
guide at Activity Tours, it is estimated that a majority of tourists who go rafting in the 
east river spend a night in the region.33

The region offers number of service sectors. As noted earlier they use different 
services that are available in the region. This could apply to buy fuel on their cars or 

 
32 Þorleifur Þór Jónsson, The Icelandic Travel Industry Association, February 25th 2002 
33 Interview with Mankumar Gurung, rafting guide . March 28th 2002 
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buses, go swimming, buy food at restaurants or the convenient stores, rent hotel rooms or 
camping sites to sleep in, go horseback riding, go to museums, go sightseeing and more 
activities. If this theory is adjusted to the revenue calculations of in this project the results 
are following: 

If 80% of the € 394.255 generated in river rafting is multiplied with 1,3 then every 
extra (marginal) Euros received into the community through tourism produces an income 
of 1,3 the amount originally spent during the following year or € 512.532. 

These estimates are only approximate, and ignore what might happen 
economically within the community during the year. Changes in buying procedures may 
occur and more of this income may be spent outside the community. 

There are two other multipliers, which result from tourist spending. These are the 
employment multiplier and the transactions multiplier. Increasing tourist expenditures 
also bring about an increased number of transactions - the spending and re-spending of 
funds originally spent by visitors. Each round of new expenditure can bring idle resources 
into use, creating new production (mainly of services) and employment.34 The removal of 
domestic travel from Skagafjörður economy, with no replacement by another industry, 
would be of the cost of jobs in the region. 

As this has not been researched in Iceland it is impossible to say with any fact 
what the affect will be but these factors are essential to take into account while trying to 
assess the resource available in tourism. 

WWoorrkkffoorrccee

                                                

  
The number of employees in rafting in the year 2001 from May to September was 
approximately 25. That amounts for approximately 7 man-year, (man-year accounts for 
52 working weeks i.e. one-mans work for one year, does not include overtime) which will 
be lost if the river will be harnessed. In a region where the work force consists of only 
5000 persons this number is considerable. 

 
34T. Þ. Herbertsson, 2004 page 78-80 
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CCOONNCCLLUUSSIIOONN  
 
Our research and calculation have implied that river rafting tourism is a more preferable 
alternative for the Skagafjörður region and is that conclusion based on the following 
factors and assumptions.  
 

• Man-power:  River rafting is a more economic alternative for the region in 
the long term, considering the fact that approximately 7 man-years are now 
being provided in the rafting, compared to 1 - 3 man-year in average per year 
in the hydroelectric power plant at maximum capacity. Forecasts show that 
future demand for workforce in rafting are great and gives the community 
enhanced opportunity to fight out-migration. 

• Multiple affect/Marginal affect:  The multiple affect from the tourist 
industry will have considerable financial affect in the region, which 
compensates the economy and the lives of the inhabitants.  

• Time:  The revenues and profit of the hydroelectric power plant is only valid 
for 60-80 years, but the river rafting is infinite and only affected by demand. 

• Financial value:  Results from calculating the NPV, IRR and Break-Even 
Analysis of the power plant and river rafting showed and supported the 
conclusion that the river raft alternative is more profitable financially and 
more favourable for the region’s economy. The investment will be paid up in 
three years, but the hydroelectric power plant will be paid up in 26 years. The 
marginal affect for the river rafting has more potential for supporting the 
economy of the region. 

 

It is important for readers to understand that the financial calculations are based 
on criteria that might change over time and the results can not give a final conclusion of 
the different economic consequences of the two alternatives. It is though possible to view 
the results as indicators.   

DD ii ss cc uu ss ss ii oo nn   
There is still, to a large extent, unused power resources in Skagafjörður region and in 
Iceland that don’t pose a threat to other businesses in close proximity. On the other hand, 
there are not other rivers that give the same possibilities regarding river rafting tourism. 
Those two facts is something that I think, the local and the state government, should keep 
in mind. Iceland’s unused power resources are large, left with 83% available resources 
yet to harness. Other areas might be more suitable and will not have the same affect on 
the tourism industry, i.e. they are not in use as a tourist attraction-factor and can benefit 
the Icelandic economy in better ways. The best solution would be to find other locations 
in the region that are available in terms of geothermal and hydropower. By stationing the 
power production in another location in the region, vested interests in both alternatives 
are fulfilled. This would be the optimal solution. 

Many power plants have been approved in Iceland without any objections from 
the public or the government because they are considered a sensible option. 
Villinganesvirkjun, hydroelectric power plant is not one of them. Is it possible that the 
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interests of Héraðsvötn Ltd. is more important than the future of the region, and if so, 
why take one alternative away for the convenience of one organization?  

The region needs support to be able to build up the society. Out migration is a 
concern that points to that the people is not content. How is it possible to decide the 
future of many without the involvement of assessing the opportunities possible in the 
future? 

It was to our surprise that Héraðsvötn Ltd. them selves hired personnel’s on their 
own expense to do the environmental assessment on their behalf. The results were that all 
analysed factors involved were minimized and considered factors that could be sacrificed. 
How come the laws stipulate that the parties that have vested interest in a project, should 
do the environmental assessment themselves?  Shouldn’t uncommitted parties make it?  
Could the result be different?  

We feel that the tourist factor i.e. the river rafting and the value it bring to the 
region, were not given enough attention and there should have been performed a research 
on future build up of the industry and the economy factors. 

We argue that decisions regarding this matter should be based on specific research 
on the region in whole regarding the best possible outcome economically for the region in 
the future. 

Our assumption is that if the power plant will be built, greater interest is being 
sacrificed for less and we challenge the local government to make further assessment 
before a final decision is made  

FF uu tt uu rr ee   rr ee ss ee aa rr cc hh   aa nn dd   pp oo ss ss ii bb ii ll ii tt ii ee ss

                                                

  
As noted before, if Villinganesvirkjun, hydroelectric power plant will be activated 

it will open up more possibilities for more energy-intensive industries in the region. If 
this is to be the reality in the future, it is necessary to build additional hydroelectric power 
plant in Skagafjörður. The available resource is the harness off east Jökulsá, called 
Skatastadir. The operation of Skatastadavirkjun, hydroelectric power plant would 
increase the operational security of Villinganesvirkjun.35. This possibility was not 
considered in this report but it might open up some interesting findings for the economic 
results for the Skagafjörður region.  

Geothermal power production has not been the topic of this report. There are few 
option to power production in Skagafjörður region. In Varmahlíð, south part of the region 
are hot springs and usually a normal hot spring produces around 8 mw. That means that 
only 4 hot springs can replace the power production of Villinganesvirkjun. Comparing 
geothermal power production to Villinganesvirkjun and the tourist industry would be an 
interesting path to continue this research.  

Since this research focused on the economic results for the Skagafjörður region it 
might be interesting to see what the results would be if the focus is shifted to the 
economical results for the entire nation.  
 

 
35 Environmental Impact Valuation Assessment of the Villinganes Hydroelectric Power Plant, VST, 2001 
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AAPPPPEENNDDIIXXEESS  

AA pp pp ee nn dd ii xx   AA ::   II nn ii tt ii aa ll   cc aa ss hh   rr ee qq uu ii rr ee mm ee nn tt ss   ff oo rr   pp oo wwee rr   pp ll aa nn tt   
Labor Machine Raw-material Total

Preparation cost € 941.434 € 609.418 € 844.264 € 2.395.116
Dams € 2.327.870 € 3.883.614 € 240.422 € 6.451.907
Outflow canal € 1.616.504 € 1.143.511 € 663.692 € 3.423.707
Intake € 1.759.414 € 891.370 € 677.459 € 3.328.243
Station house and € 2.538.254 € 732.985 € 1.028.364 € 4.299.602
Drainage canal € 120.154 € 222.217 € 9.330 € 351.701
Roads and bridges € 338.957 € 363.534 € 163.733 € 866.224
Velve € 384.925 € 39.027 € 1.805.837 € 2.229.790
Service house € 226.654 € 14.337 € 162.481 € 403.472
Machines and electrical device € 2.855.934 € 163.619 € 7.396.299 € 10.415.851
Total construction cost € 13.110.100 € 8.063.632 € 9.528.350 € 34.165.499
Unforeseen cost, about 16,5% € 5.623.686
Contractor cost € 39.789.184

Design and controllership 12% € 4.774.643
Preparation cost € 1.044.748
Another contractor cost € 1.520.244
Total process cost € 47.128.820
Capital cost, about 10% € 4.755.869
Total cost before VAT € 51.884.689

Operational costs per year 0,7% of 
total cost before vat

€ 363.193

Income per year € 4.096.160
Cash flow € 3.732.967  
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AA pp pp ee nn dd ii xx   BB ::   CC aa ll cc uu ll aa tt ii oo nn   ff oo rr   pp oo wwee rr   pp ll aa nn tt   
Year(s) Investment Cash flow Cash flow PV Pay off time NPV IRR

0 -51.884.689 € -51.884.689 € -51.884.689 € 116.992.533 € 6,944%
1 3.732.967 € 3.545.078 € -48.339.611 € 65.107.844 €
2 3.732.967 € 3.366.645 € -44.972.965 € € 51.884.689
3 3.732.967 € 3.197.194 € -41.775.771 €
4 3.732.967 € 3.036.272 € -38.739.499 €
5 3.732.967 € 2.883.449 € -35.856.050 €
6 3.732.967 € 2.738.318 € -33.117.732 €
7 3.732.967 € 2.600.492 € -30.517.240 €
8 3.732.967 € 2.469.603 € -28.047.637 €
9 3.732.967 € 2.345.302 € -25.702.335 €
10 3.732.967 € 2.227.257 € -23.475.078 €
11 3.732.967 € 2.115.154 € -21.359.923 €
12 3.732.967 € 2.008.693 € -19.351.230 €
13 3.732.967 € 1.907.591 € -17.443.639 €
14 3.732.967 € 1.811.578 € -15.632.061 €
15 3.732.967 € 1.720.397 € -13.911.665 €
16 3.732.967 € 1.633.805 € -12.277.860 €
17 3.732.967 € 1.551.572 € -10.726.288 €
18 3.732.967 € 1.473.477 € -9.252.811 €
19 3.732.967 € 1.399.314 € -7.853.497 €
20 3.732.967 € 1.328.883 € -6.524.614 €
21 3.732.967 € 1.261.997 € -5.262.617 €
22 3.732.967 € 1.198.478 € -4.064.140 €
23 3.732.967 € 1.138.155 € -2.925.984 €
24 3.732.967 € 1.080.869 € -1.845.115 €
25 3.732.967 € 1.026.467 € -818.648 €
26 3.732.967 € 974.802 € 156.154 €
27 3.732.967 € 925.738 € 1.081.892 €
28 3.732.967 € 879.143 € 1.961.035 €
29 3.732.967 € 834.894 € 2.795.930 €
30 3.732.967 € 792.872 € 3.588.801 €
31 3.732.967 € 752.965 € 4.341.766 €
32 3.732.967 € 715.066 € 5.056.832 €
33 3.732.967 € 679.075 € 5.735.907 €
34 3.732.967 € 644.896 € 6.380.803 €
35 3.732.967 € 612.437 € 6.993.240 €
36 3.732.967 € 581.611 € 7.574.851 €
37 3.732.967 € 552.337 € 8.127.188 €
38 3.732.967 € 524.537 € 8.651.725 €
39 3.732.967 € 498.136 € 9.149.861 €
40 3.732.967 € 473.063 € 9.622.924 €
41 3.732.967 € 449.253 € 10.072.177 €
42 3.732.967 € 426.641 € 10.498.818 €
43 3.732.967 € 405.167 € 10.903.985 €
44 3.732.967 € 384.774 € 11.288.759 €
45 3.732.967 € 365.407 € 11.654.167 €
46 3.732.967 € 347.016 € 12.001.182 €
47 3.732.967 € 329.550 € 12.330.732 €
48 3.732.967 € 312.963 € 12.643.694 €
49 3.732.967 € 297.210 € 12.940.905 €
50 3.732.967 € 282.251 € 13.223.156 €

F
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AA pp pp ee nn dd ii xx   CC ::   II nn ii tt ii aa ll   cc aa ss hh   rr ee qq uu ii rr ee mm ee nn tt ss   ff oo rr   rr ii vv ee rr   rr aa ff tt ii nn gg   
bb uu ss ii nn ee ss ss   

Amount

START UP DOLLARS NEEDED

Building construction 56.891 €
Boats 16 375.481 €
Dry suits and accessories 422.451 €
Kajaks 4 136.539 €
Buses 2 450.578 €
Charts 22.756 €
Installing fixtures and equipment 34.135 €
Licenses and permits 979 €
Road signs 3.413 €
TOTAL START-UP EUROS 1.503.222 €

Capital cost, about 10% 150.322 €
TOTAL START-UP EUROS 1.653.545 €

VARIABLE COST

Payroll and taxes 1.439.592 €
Advertising 17.577 €
Office expense and supplies 13.183 €
Maintaince 35.155 €
Telephone 13.183 €

1.518.691 €

FIXED COST

Insurance 35.155 €
Electricity & Heat 17.577 €
Repairs and maintenance 26.366 €

79.098 €

 
TOTAL REPEATING EXPENSES 1.755.986 €

TOTAL CASH NEEDED AT STARTUP 3.259.209 €
 

                                                                                 
                                                                                 
                                                                                
                                                                                 
                                                                                 
                                                                                 

INITIAL CASH REQUIREMENTS FOR 
RIVER RAFTING BUSNIESS
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AA pp pp ee nn dd ii xx   DD ::   cc aa ll cc uu ll aa tt ii oo nn   ff oo rr   rr ii vv ee rr   rr aa ff tt ii nn gg   bb uu ss ii nn eess ss   
Repeting 
cost/year Boats 12

Dry suits 
and Kajaks 4 Buses 2 Charts Equipment Total cost Income Cash flow

CASH FLOW-
PV NPV IRR Pay off time

-394.080 -394.080 -394.080 45,66%

808.704

 

206.856 -    206.856 -       394.255           187.399           164.385 1.202.785      -229.695
206.856 -    206.856 -       394.255           187.399           144.198 -85.497
206.856 -    206.856 -       394.255           187.399           126.489 270.687
206.856 -    -3.413 210.270 -       394.255           183.986           108.934 379.621
206.856 -    -59.167 -13.654 279.677 -       394.255           114.579           59.509 168.443
206.856 -    206.856 -       394.255           187.399           85.377 253.820
206.856 -    206.856 -       394.255           187.399           74.892 160.268
206.856 -    -3.413 210.270 -       394.255           183.986           64.498 224.766
206.856 -    206.856 -       394.255           187.399           57.627 122.125
206.856 -    -75.096 -59.167 -13.654 354.773 -       394.255           39.482            10.650 132.775
206.856 -    206.856 -       394.255           187.399           44.342 54.992
206.856 -    -3.413 210.270 -       394.255           183.986           38.188 82.530
206.856 -    206.856 -       394.255           187.399           34.120 116.650
206.856 -    206.856 -       394.255           187.399           29.930 64.049
206.856 -    -59.167 -13.654 -136.539 416.215 -       394.255           21.960 -           -3.077 60.973
206.856 -    -3.413 210.270 -       394.255           183.986           22.610 19.534
206.856 -    206.856 -       394.255           187.399           20.202 39.735
206.856 -    206.856 -       394.255           187.399           17.721 37.922
206.856 -    206.856 -       394.255           187.399           15.544 53.467
206.856 -    -75.096 -59.167 -13.654 -9.103 -3.413 367.289 -       394.255           26.966            1.962 17.507
206.856 -    206.856 -       394.255           187.399           11.961 29.468
206.856 -    206.856 -       394.255           187.399           10.492 22.453
206.856 -    206.856 -       394.255           187.399           9.204 19.696
206.856 -    -3.413 210.270 -       394.255           183.986           7.926 27.622
206.856 -    -59.167 -13.654 279.677 -       394.255           114.579           4.330 12.256
206.856 -    206.856 -       394.255           187.399           6.212 18.468
206.856 -    206.856 -       394.255           187.399           5.449 11.661
206.856 -    -3.413 210.270 -       394.255           183.986           4.693 16.354
206.856 -    206.856 -       394.255           187.399           4.193 8.886
206.856 -    -75.096 -59.167 -13.654 -136.539 491.312 -       394.255           97.056 -           -1.905 6.981
206.856 -    206.856 -       394.255           187.399           3.226 1.321
206.856 -    -3.413 210.270 -       394.255           183.986           2.779 4.100
206.856 -    206.856 -       394.255           187.399           2.483 5.261
206.856 -    206.856 -       394.255           187.399           2.178 4.660
206.856 -    -59.167 -13.654 279.677 -       394.255           114.579           1.168 5.828
206.856 -    -3.413 210.270 -       394.255           183.986           1.645 2.813
206.856 -    206.856 -       394.255           187.399           1.470 4.283
206.856 -    206.856 -       394.255           187.399           1.289 2.759
206.856 -    206.856 -       394.255           187.399           1.131 3.890
206.856 -    -75.096 -59.167 -13.654 -9.103 363.876 -       394.255           30.380            161 1.292
206.856 -    206.856 -       394.255           187.399           870 2.162
206.856 -    206.856 -       394.255           187.399           763 1.634
206.856 -    206.856 -       394.255           187.399           670 2.303
206.856 -    206.856 -       394.255           187.399           587 1.257
206.856 -    -59.167 -13.654 -136.539 416.215 -       394.255           21.960 -           -60 527
206.856 -    206.856 -       394.255           187.399           452 979
206.856 -    206.856 -       394.255           187.399           396 849
206.856 -    206.856 -       394.255           187.399           348 1.196
206.856 -    206.856 -       394.255           187.399           305 653
206.856 -    206.856 -       394.255           187.399           268 921
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