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ABSTRACT 
 

Kenya has been utilising geothermal resources for electricity generation since 1981. 
Over time, the utilisation has expanded and now includes recreation facilities and 
horticulture. The policies governing the utilisation of geothermal resources 
mentioned royalties (regular payments made by the lessee of a subsoil asset to the 
owner of the asset) but those were not specified until the Energy Act 2019 was 
enacted. The Olkaria I rehabilitation project was used to assess how sensitive the 
LCoE (levelized cost of electricity) would be to various variables, i.e. specific 
Capex, project lifetime, WACC (weighted average cost of capital), O & M (operation 
and maintenance) and the plant load factor. Using the FiT (feed in tariff), it was easy 
to see that the LCoE was most sensitive to the load factor. A major reduction of the 
load factor could lead to a LCoE above the FiT, meaning that the developer would 
suffer a double loss; the difference above the FiT and extra payments for the royalty.  

 
 
 
1. INTRODUCTION 
 
The East African Rift Valley runs from the Afar triple junction at the Gulf of Aden in the north to 
Mozambique in the south. Within the East African Rift lies the Rift Valley of Kenya where the Olkaria 
geothermal field is located (Ofwona, 2002). The Olkaria geothermal field is within the Hell’s Gate 
National Park and the Olkaria I single flash geothermal power plant with three units of 15 MW each 
was the first power plant to be established in the Olkaria geothermal field. Commissioning of the units 
1, 2 and 3 was done in 1981, 1982 and 1985, respectively (Ouma, 2008). The Olkaria I steam-field has 
nineteen production wells and three hot re-injection wells.  The national power generating company 
KenGen owns Olkaria I, Olkaria II (105 MWe,) Olkaria IV (140 MWe), Olkaria I Additional Units (140 
MWe) and wellhead units (83.3 MWe). These power plants are base load plants and are all located in 
the Olkaria geothermal area as shown in Figure 1. 
 
Olkaria I has experienced normal wear and tear over the years it has been in operation with most of the 
equipment and the substation being obsolete, therefore spare parts are difficult to find. KenGen carried 
out an assessment and found it feasible to upgrade and rehabilitate all three units of the existing power 
plant, steam field and substation. The benefits of the rehabilitation would be an extended power plant 
life of 30 years, increased plant efficiency, increased power output and an improved plant availability 
of at least 95%. Therefore, with the rehabilitation project, the expected net power at design conditions 
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should be at least 50.7 MWe, 
compared to a gross capacity of 45 
MWe today. The old units are still 
generating power and during the 
rehabilitation the existing units 
should be stopped in a sequence to 
ensure minimum interruption to the 
units and power lines. That means 
that the units will be rehabilitated 
one at a time while the other old units 
continue to generate and each new 
unit will commence generation 
immediately after it is complete and 
commissioned. A sketch of how the 
plant will be rehabilitated is shown 
in Figure 2. 
 
A royalty is a payment to the owner 
of an asset for the continued use of 
the owner’s asset. The asset can be a 
franchise business, music, art, or 
natural resources with the 
corresponding royalties being 
franchise royalties, performance 
royalties, stock photography and 
natural resource royalties, 
respectively (Small Business, 2019). 
Natural resource royalties have 
different names in different 
industries. They are called resource 
rent in economics, mineral lease in 
mineral, natural gas and oil 
industries and stumpage in forestry 
(Royalty Exchange, 2019). 
Geothermal resources royalties 
being natural resources royalties 

would therefore be part of the natural resource rent that would come from geothermal power generation.   
 

FIGURE 1: Geothermal areas in the Rift Valley of Kenya  
(Onacha, 2009)

FIGURE 2: Olkaria I planned rehabilitation sequence showing how each of the units will be 
replaced with a new one and build up to the new capacity of 50.7 MW 
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Geothermal power plants are exploiting a natural resource by extracting heat from the geothermal 
aquifer. The contribution of the natural resource to the value creation is the resource rent which can be 
defined as the difference of the total cost of production, i.e. levelized cost of energy (LCoE) over the 
lifetime of the geothermal plant and the market price of the generated energy over the same period.  For 
that reason, the owner of the natural resource is entitled to a part of the resource rent.  
 
In Kenya, the Geothermal Resources Act from 1982 (Republic of Kenya, 1982) clearly stipulated in 
Clause 21 that the fees, rentals and royalties for use of geothermal resources would be determined by 
the minister. The Energy Act 2019 (Republic of Kenya, 2019) repealed the Geothermal Resources Act 
and introduced royalty rates. The royalties are based on the value of the geothermal resources extracted; 
1% to not more than 2.5% during the first ten years of production and 2% to not more than 5% during 
each year, after the first ten year period. By introducing the geothermal royalty scheme the Kenyan 
government will be able to collect more revenue, which can be used to support other sectors of the 
economy. In addition, Kenya will be more aligned to the UN Sustainable Development Goals number 7 
and 12 which are affordable and clean energy and responsible consumption and production, respectively. 
 
While the royalties will for sure benefit the Kenyan economy at large, the question for developers is 
how the royalties will affect the competitiveness of their developed geothermal resources and how the 
royalties will affect the cost of capital for the development of geothermal resources. The research 
presented in this report aims to analyse this question with reference to the rehabilitation of Olkaria I.   
 
 
 
2. REVIEW OF RELATED MATERIAL 
 
2.1 Geothermal power development in Kenya 
 
A consortium of companies started exploration for geothermal resources in Kenya in the year 1952. The 
consortium published a report that indicated that there is a high potential geothermal resource within the 
central part of the Kenya Rift Valley in the Olkaria area. The report proposed sites for two wells, which 
were drilled to a depth of 950 m and 1200 m, respectively, and reached measured downhole temperature 
of about 235°C. The wells did not discharge, which led to an abandonment of geothermal research and 
development until the 1970s.  
 
Between 1971 and 1972, a geothermal exploration survey was carried out by the government of Kenya 
and the United Nations Development Program (UNDP) in the Olkaria, Eburru and Lake Bogoria 
geothermal prospects. The geothermal exploration involved geological mapping, hydrogeological 
surveys, gravity studies and infra-red imagery surveys (KPLC, 1992). This research concentrated on an 
area of 80 km2 in the Olkaria geothermal field. The researchers recommended the drilling of four deep 
wells which were financed by the UNDP. The drilling of the wells started in 1973 and by 1976, six 
exploratory wells had been completed. The well data was used as input for a feasibility study whose 
focus was reservoir assessment, steam utilization for power generation, effluent disposal, by-product 
use and environmental impact of geothermal power development.  
 
The feasibility study recommended the development of a 2 x 15 MWe power station, so more wells 
were drilled to provide enough steam for the generation of electricity. Olkaria I unit 1 with 15 MWe was 
the first power plant in the geothermal field that was commissioned in June 1981. Enough steam to 
generate another 15 MWe was substantiated by November 1982 and a total of 33 wells had been drilled 
in the Olkaria East Field by the end of 1984. These wells had a steam capacity to generate 45 MWe 
(Mangi, 2018). Olkaria I units 2 and 3, each with a capacity of 15 MWe, were commissioned in 1982 
and 1985, respectively. 
 
Over time, the concession area of 80 km2 has been expanded and more power plants have been installed 
and also direct use of geothermal resources has been realised. The uses of geothermal resources within 
the Olkaria geothermal field are as follows (Table 1). 
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TABLE 1: Geothermal utilisation in Olkaria geothermal area 
 

Geothermal utility Description 

Olkaria I power plant 
Currently has capacity of 45 MWe (3 x 15 MWe). Units 1, 2 and 3 
commissioned in 1981, 1982 and 1985, respectively. Plant to undergo 
rehabilitation.

Olkaria II power plant 
Has capacity of 105 MWe (3 x 35 MWe). Units 1, 2 and 3 were 
commissioned in 2003, 2003 and 2010, respectively.

Olkaria IV power plant Has capacity of 150 MWe (2 x 75 MWe). Was commissioned in 2014.
Olkaria I Additional 
Units power plant 

Has capacity of 150 MWe (2 x 75 MWe). Was commissioned in 2015. 

Wellhead power plants 
Cumulative capacity of 83.5 MWe. Installation was accelerated between 
2014 and 2015.

OrPower 4 power plant 
Had capacity of 155 MWe at the end of 2018. Currently the only 
independent power producer within the Olkaria field. 

Olkaria V power plant 
The planned capacity is 165 MWe (2 x 82.5 MWe). Unit 1 was 
commissioned in 2019 and unit 2 is yet to be commissioned at the time of 
the writing of this paper.

Olkaria Geothermal Spa Utilises brine from a well for a recreation centre within the Olkaria field.
Flower farming Oserian greenhouses use 30 MWth from the Olkaria field. 

 

In addition to Olkaria, the Kenya Rift Valley includes various geothermal areas that are subject to 
different geothermal resource development or studies as outlined in Table 2 below. 
 

TABLE 2: Development stage of Kenya Rift Valley geothermal areas other than Olkaria 
 

Geothermal area Description 

Eburru 
geothermal field 

Six wells drilled between 1989 and 1991. Geophysical survey data and downhole 
data indicated that the field has a geothermal potential of 50–100 MWe. Only one 
of the wells discharged with an output of 2.4 MWe. KenGen commissioned a 2.4 
MWe wellhead unit in this field in 2011.

Menengai 
geothermal field 

Detailed surface exploration studies started in 2004 showing that the resource 
potential is 1,600 MWe. These studies resulted in siting and drilling of two 
exploration wells by the Geothermal Development Company (GDC). Eventually, 
more than 40 wells have been drilled with potential of about 162 MWe. 

Arus – Baringo – 
Silali geothermal 
project 

This project covers Arus-Bogoria, Korosi, Chepchuk, Paka and Silali geothermal 
prospects which have an estimated combined potential of 3,000 MWe. GDC has 
the mandate to develop the resource in phases and the phase I target is 100 MWe.

Suswa geothermal 
project 

Detailed geoscientific studies carried out in 1992 and 1993 and showed that the 
field has a good potential for geothermal power development with an estimated 
potential of 750 MWe. Three wells have been sited on the main caldera floor.

Longonot 
geothermal area 

Geological, geochemical and geophysical studies were carried out in 1988 and the 
results lead to the siting of two exploratory wells. African Geothermal 
International Limited (AGIL) has a license to explore and develop the area for a 
period of 30 years. This area has an estimated potential of 200 MWe. 

Akiira geothermal 
prospect 

Surface exploration studies were carried out in the 1990s and indicated a resource 
potential of more than 70 MWe. Two exploratory wells drilled in 2015 but they 
could not sustain discharge due to low pressure. Plans exist for more detailed 
surface exploration studies.

Barrier 
geothermal 
prospect 

A reconnaissance survey was carried out in 1993, which reported the presence of 
surface manifestations indicating a hydrothermal system. In 2011, GDC carried 
out more surface studies and found subsurface temperatures of 281°C and an 
estimated resource potential of 750 MWe.
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2.2 Resource rent  
 
The OECD Glossary of Statistical Terms (2008) defines economic rent of a natural resource as “the 
value of capital service flows rendered by the natural resources, or their share in the gross operating 
surplus; its value is given by the value of extraction. Resource rent may be divided between depletion 
and return to natural capital.” At the same time, resource rent of a natural resource can be defined as the 
difference between the revenue from extraction of a natural resource and the cost of extracting the 
resource with a return on investment for the extracting company (WTO, 2010). Resource rents vary 
based on location, market and cost of production.  
 
Geothermal power plants exploit a natural resource by extracting heat from the geothermal aquifer. The 
contribution of the natural resource to the value creation is the resource rent which can be defined as the 
difference of the total cost of production, i.e. LCoE over the lifetime of the geothermal plant and the 
market price of the generated energy over the same period.  For that reason, the owner of the natural 
resource is entitled to part of the resource rent. A simple illustration of the resource rent concept is 
shown in Figure 3. 

 
2.3 Royalties  
 
In the case of resource rent being generated it is considered fair that the user of the resource pays 
royalties to the resource owner.  Since the resources have resource rents associated with them already, 
governments have been introducing some resource rent sharing scheme through the introduction of 
geothermal resources royalties. Royalties is the term often used to describe the regular payments made 
by the lessees of subsoil assets to the owners of the assets (OECD, 2008), as already mentioned. 
 
Various economies have, or are in the process of, introducing royalties for their geothermal resources. 
Table 3 below summarises the geothermal royalties in selected jurisdictions.  
 
Kenya, which is the focus of this research, has introduced the royalty payment in the Energy Act of 2019 
(Republic of Kenya, 2019). In the Energy Act, clause 85 subsection 1 outlines the royalty payment for 
geothermal resources. Any holder of a license for geothermal resources shall pay a royalty on the value 
at the wellhead of the geothermal resources extracted of “not less than one per centum and not more 
than two and a half per centum of the value of geothermal energy produced from such resources during 
the first ten years of production under the licence; of not less than two per centum and not more than 
five per centum of the value of the geothermal energy produced from such resources during each year 
after such ten year period” (Republic of Kenya, 2019).  
  

 

FIGURE 3: A simple illustration of the resource rent concept 
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TABLE 3: Geothermal royalties in different jurisdictions 
 

Jurisdiction Act Royalty description 

Philippines 
Renewable Energy Act 
of 2008 

It is called “Government share” in the Act. The royalty is 
1.5% of gross income of the generated power or any 
incidental income from the geothermal resources (Republic 
of the Philippines, 2008).

USA 

Energy Policy Act of 
2005; John Rishel 
Geothermal Steam Act 
Amendments of 2005 

The Federal law states that “a royalty on electricity produced 
using geothermal resources other than direct use of 
geothermal resources that shall be – not less than 1% and not 
more than 2.5% of the gross proceeds from the sale of 
electricity produced from such resources during the first 10 
years of production under the lease; and not less than 2% and 
not more than 5% of the gross proceeds from the sale of 
electricity produced from such resources during each year 
after such 10 year period” (U.S. Public Law, 2005). 

Hawaii 

Chapter 182; 
Reservation and 
disposition of 
government mineral 
rights 

The payment of royalties to the state for the utilization of 
geothermal resources is fixed by the board of land and natural 
resources at a rate that encourages initial and continued 
production of resources. According to the Federal Law – 
Energy Policy Act of 2005, all royalties are paid to the 
Treasury of the United States with the exception of Alaska. 
Treasury remits 50% of the royalty to the state and 25% is 
remitted to the county that has the geothermal resources 
(State of Hawaii, 2005).

British 
Columbia 

Geothermal royalty 
policy proposal by 
British Columbia 
Ministry of Energy 
Mines and Petroleum 
Resources

No royalties are in place but the proposed rates are ad 
valorem royalty of 3% after a 10 year royalty holiday OR ad 
valorem royalty initial rate of 0.25% that increases every 5 
years by 0.75% to a maximum of 3% with no royalty holiday 
(British Columbia Ministry of Energy Mines and Petroleum 
Resources, 2018).

New Zealand  None
 
 
 
3. OPPORTUNITY COST OF OLD GEOTHERMAL WELLS 
 
Geothermal power development relies on the available geothermal resource. This resource is mapped 
by geoscientific studies. Once the geoscientific studies are completed, the utilisation of the geothermal 
resource is determined based on the temperature of the resource. Drilling for the geothermal resource is 
consequently carried out. Over time, wells can decline in their output, based on how the power plant has 
been run over its lifetime relative to the capacity of the resource.  Once a power plant has run its 
economic lifetime, the turbine and generator have most likely reduced in their efficiency and output. At 
the same time, the different wells may have a different output than they had right after drilling.  The 
decision of what to do with the wells depends on the value that the wells can offer. The determination 
of the value means that the wells will have to undergo an evaluation so that if they are leased or 
connected to a new power plant the value of the wells would be incorporated in the pricing of the 
utilisation.  
 
The valuation of assets in the power sector is very important for development, financing or operation of 
the organisations. The fact that power organisation assets do not trade as much poses a challenge in the 
valuation of the power generating assets.  There are various valuation methods:  
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1. Income-based method 
This method shows the quantity of the future costs and benefits from an asset to get a fair market value. 
This method advocates that the discounted future cash flows equals the value of a current asset. 
However, the future is unknown because regulations can change, technologies can advance, subsidies 
can be introduced and projected cash flows might change. Another challenge is determining the right 
discount rate that will show the asset’s financing structure and risk profile.  
 
2. Sales comparison method  
This method compares the sales price of various assets. It is used where the comparable asset sales are 
large enough to show a meaningful comparison in order to get the fair market value.   
 
3. Cost-based valuation method  
This method determines the fair value of an asset assuming it is replaced and that an investor will not 
pay more for the asset than the cost of making a substitute asset. The challenge of this method is that 
the construction costs and depreciation can be difficult to measure because of change in prices over time.  
 
In order to get a fair market value of an asset, it is advisable to use many methods so that the confidence 
level is high (Coyne et al., 2016). 
 
Olkaria I is supplied by the Olkaria East Production Field (EPF) which has been exploited since 1981. 
Thirty-three wells have been drilled in the field of which nineteen production wells and three reinjection 
wells serve the Olkaria I power plant, one production and three reinjection wells serve the Olkaria II 
power plant, three reinjection wells serve the Olkaria IAU power plant, one is used for reservoir 
monitoring, one is earmarked for connection as a reinjection well in the future and two were plugged 
after the casings were damaged. The output of the wells has been monitored continuously. The 
monitoring provides the reservoir management with information on changes in the well outputs, so 
necessary remedial actions can be performed. Five production wells connected to the Olkaria I power 
plant have increased in mass flow.  The Olkaria EPF declined initially while the drilling of make-up 
wells in the 1990s led to an upward trend. The output and monitoring of the Olkaria EPF has shown a 
marginal decline in the steam supply and an increase in the brine output from the wells. This is attributed 
to the natural decline of wells, causing reduced steam flow, and effects of infield brine reinjection that 
is now continuous (KenGen, 2016). Since the Olkaria I power plant has a steam demand of 450 t/h, the 
field’s steam supply is sufficient.  
 
The wells supplying the Olkaria I power plant are fully depreciated on the company books. The reality 
is though that the wells have an economic value that has been determined by the monitoring that has 
been going on. At the same time, the feasibility study showed that the wells are fit to run a rehabilitated 
power plant of 51 MWe for an economic life of 25 years. Therefore, these wells present an economic 
value of the price they would have realized if they were sold in the open market to another generator. 
This opportunity cost is shown in Figure 4.  
 
The difference in the drilling costs in Figure 4 can be explained mostly by inflation. The purchasing 
power of 100 USD that was used in 1985 (assuming that all the wells were drilled in 1985) has the same 
buying power as 243 USD in August 2019 (U.S. Bureau of Labor Statistics, 2019). Therefore, Figure 4 
shows the original cost at the time of drilling and the estimated original cost in 2019. 
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4. DESCRIPTION OF WORK  
 
A simple financial model to assess the impact of the introduced royalties in the geothermal power 
generation in Kenya was constructed. The model aimed first at estimating the Levelized Cost of Energy 
(LCoE) from which the resource rent was then calculated basing the electricity tariff on the Feed in 
Tariff (FiT). The assumption that the plant will be negotiated under the FiT led to the use of the FiT 
tariff. The sensitivity of key variables for the calculation of the LCoE and the resource rent was tabulated 
and the various results are presented in the results section. 
 
The model considered the Olkaria I power plant which is one of the power plants within the Olkaria 
geothermal field and which is being rehabilitated. The data used is publicly available data. The economic 
model inputs are outlined below in Table 4. 
 

TABLE 4: Economic model inputs 
 

Various items important for the financial model Used 
data 

Plant capacity (MW) 51 
Project lifetime (years) 25 
Financing (MUSD) 169 
Interest rate (debt) 1% 
Weighted average cost of capital (WACC) 5.2% 
Operation and maintenance (O & M) costs (% of project cost) 4% 
Plant load factor 82% 
Feed in Tariff (USD/MWh) 88 

 
 

 

FIGURE 4: An illustration of the estimated original cost of the Olkaria I wells versus  
the estimated cost of drilling the same wells to the same depth today 
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5. RESULTS 
 
5.1 Financing 
 
Funds necessary for this project were calculated first. The funds needed for the project were determined 
and broadly categorised into replacement value of the wells, lost revenue during construction, Capex, 
and Interest During Construction (IDC). 
 
5.1.1 Replacement value of the wells 
 
The wells supplying steam and being used for reinjection for this project are shallow wells that were 
drilled in the 1980s. Their total costs were equated to the value needed to drill them today using the 
available, efficient rig of KenGen. The estimated original cost was found to be 15.4 MUSD and the 
estimated replacement cost was calculated to be 68.4 MUSD.  
 
5.1.2 Lost revenue during construction 
 
The construction period was estimated to be two years starting in February 2020. Since the operating 
units will be rehabilitated one by one, there will be a loss of revenue during the construction period. 
With the assumption that the plant has a load factor of 50% because of its age, the estimated lost 
generation was calculated to be 131.6 GWh. This is equivalent to a lost revenue of 11.6 MUSD. This is 
illustrated in Figure 5.  
 

 
5.1.3 Capex 
 
A Capex value of 88.3 MUSD estimated during the feasibility study was used for the calculation. The 
breakdown of the amount is as illustrated in Table 5. 
 
5.1.4 Interest During Construction (IDC) 
 
The Interest During Construction (IDC) at 1% interest rate was calculated to be 0.95 MUSD. 
 
5.1.5 Sources of Funds 
 
The use of funds and sources of funds were balanced. Table 6 below lays out the project’s financial 
structure matching the total cost or uses of those funds.  The project received a loan equivalent to 
approximately 94.96 MUSD (JICA, 2018) which meant that to balance the sources and uses of funds  

 

FIGURE 5: An illustration of the estimated loss of revenue during the construction period 
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the remainder would have to be from 
equity. The use of funds was 169.2 
MUSD in total. Therefore, the equity 
portion was calculated to be 
74.2 MUSD. The uses and sources of 
the funds that were considered are 
shown in Table 6.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
TABLE 6: Sources and uses of funds 

Uses MUSD Sources MUSD
Repl. value wells 68.4 Debt 95.0 
Lost generation value 11.6 Equity 74.2 
Capex 88.3 
IDC 0.95 
Total uses: 169.2 Total uses: 169.2 

 
 
5.2 Levelized Cost of Electricity (LCoE) 
 
The LCoE for the project is calculated to be 52 USD/MWh. Various inputs that could form a basis for 
negotiation with the offtaker were tested for sensitivity, to show how the LCoE would be affected. The 
sensitivity of the result to the various variables is shown in Figure 6. 

TABLE 5: CAPEX breakdown
 

Capex breakdown Values 
Development and financing 1
Equipment 31
Replacement well 11
Piping 7
Civil works 5
Instruments 4
Electrical 9
Insulation 0.06
Paint 0.2
Construction equipment and direct costs 2
Construction Management, Staff, Supervision 1
Freight 3
Engineering 3
Other Project Costs 9
Contingency 2
Total 88.26 

FIGURE 6: An illustration of the sensitivity of LCoE to selected variables from the base case 
(USD/MWh) 
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The conclusions that can be drawn from the results are: 
 

a. The LCoE is very sensitive to the specific Capex because it oscillates between 26 and 78 
USD/MWh if the Capex is reduced by 50% and increased by 50%, respectively. 
 

b. The LCoE is less sensitive to the change of the project lifetime because it oscillates between 70 
and 47 USD/MWh if the project lifetime is reduced by 50% and increased by 50%, respectively. 

 

c. The LCoE of the project varies from 43 to 62 USD/MWh if the O & M costs are reduced by 50% 
and increased by 50%, respectively.  

 

d. The WACC of the project is essential because the shareholders want the value of their investment 
to grow. The debt interest rate is already negotiated and thus the change in the WACC would most 
likely affect the equity hurdle rate. The LCoE varies between 44 and 62 USD/MWh if the WACC 
is reduced by 50% and increased by 50%, respectively. 
 

e. The LCoE is highly dependent on the plant load factor as can be seen in Figure 6. The LCoE 
varies between 105 USD/MWh and 44 USD/MWh if the load factor is reduced by 50% and 
increased by about 20%, respectively. Since the project proposed load factor is at 82%, the 
sensitivity can only be increased by 18% because a plant load factor cannot be above 100%. 

 
5.3 Royalty assessment 
 
The geothermal royalty payment range for the Olkaria I rehabilitated power plant is estimated to be as 
shown in the Figure 7.  

 
The average of the royalty range percentage and the value of the percentage were calculated. The Net 
Present Value (NPV) of the royalty was calculated and the value sensitised to see how it varies if it is 
reduced by 90% or increased by 90% from the base case, that is, the average. The sensitivity of the NPV 
of the royalty was found to be as shown in Figure 8. 
 
The royalty is apportioned to the national government, county government and local community in the 
ratio of 75%, 20% and 5%, respectively. The realised NPV of the royalty was apportioned in the given 
percentages and the portions are shown in Figure 9. 
 
 
 

 

FIGURE 7: An illustration of royalty rates for the different years of  
operation of the rehabilitated Olkaria I power plant
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6. CONCLUSIONS 
 
In theory, an operator who receives licence to exploit limited natural resource has an advantage over 
other producers not receiving the same. In energy production, this can be a licence to generate electricity 
from a feasible hydro or geothermal field.  The cost of power is possibly lower than that of the competing 
generation, leading to the formation of resource rent as both producers are receiving market price or 
feed in tariffs for the electricity generated.     
 
It is widely considered fair that receivers of such limited licence pay a part of the rent to the resource 
owner. In the Kenyan geothermal sector, this is done in form of royalties to the government.  The royalty 
is a percentage of revenue, i.e., 1 - 2.5% for the first 10 years and 2 - 5% for the next 10 years. Therefore, 
the national government will be able to get revenue to support other developments in the country and 
all citizens will gain the benefits of natural resources that geothermal development has to offer.  
 

 

FIGURE 8: An illustration of the Net Present Value (NPV) of the royalty  
for the plant using Feed in Tariff (FiT) as the retail price of electricity 

 

FIGURE 9: An illustration of the apportioning of the royalty (MUSD) 
(75% to the national revenue, 20% to the county government and 5% to the local community) 



Report 11 167 Githuku 

 

Current and future geothermal resources developers in Kenya will have to sensitise their business 
models to accommodate the new policy direction. The Olkaria I rehabilitation project, which has been 
used here to calculate the resource rent and eventually the royalty, clearly shows that the LCoE is most 
sensitive to the load factor. The calculation also shows that the rehabilitation project is quite feasible 
with the given FiT. At the same time, because a developer can negotiate their electricity tariff away from 
the FiT policy, a developer would have to develop their business model in a way that they pay the royalty 
charges, add value to the shareholders, repay the loan and at the same time develop competitive 
geothermal products because the electricity ROE is regulated. 
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