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Geothermal Risks
Two major geothermal risks

 Resource or exploration risk: difficulty of estimating the resource capacity
of a field and the costs associated with addressing this uncertainty. The
nature of operational risks faced by a geothermal project is also affected by
resource risks.
 Financing risk due to the long lead time (time lag) between the initial
investment and the start of revenues. The risk of the long lead time is
exacerbated by the cost profile typical of geothermal projects with a high
up-front capital cost (followed by relatively lower cost O&M).
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Minimizing Resource Risk Exposure
• Portfolio
exploration,
exploration
and
evaluation of multiple geothermal fields,
thereby increasing the probability of finding at
least one viable site and reducing the chance of
overlooking
significant
development
opportunities;
• Parallel development of the fields selected from
the portfolio to reduce time and costs, and
• Stepwise expansion, reducing the risk of
reservoir depletion and pressure drops by
developing a geothermal power project in
cautiously sized increments/steps, determined
by reservoir data.
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Minimizing Financing Risk
The project development cycle may
be vertically integrated or

separated (unbundled) into
different phases of the supply
chain.
In an unbundled structure, more
than one public entity and/or more

than one private developer may be
involved in the same project at
various stages.
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Minimizing Financing Risk
Each country is unique and is faced with different challenges that affect the choice
of business model.

 For a government whole main purpose is to lower the cost of electricity, public
ownership until powerplant operation is recommended.
 To fast-track electricity generation under constrained public resources,
privatization can be done at earlier stages of development as private investors
will fund the project but at a higher final tariff.
In developing countries, where the challenges involved in attracting private capital
to geothermal projects are often greater, the commitment of the public sector—
including the country government, international donors, and financial
institutions—is an essential element of success in mobilizing capital.
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Minimizing Financing Risk
•If private sector financing of geothermal projects is envisaged, financiers may
require a high premium for the risks involved.

•From an equity investor’s perspective, risk factors include risks associated with
the financing structure (leverage). E.g, return on equity is sensitive to changes in
the terms of debt financing, such as interest rate, maturity period, grace period (if
applicable), and the debt-equity ratio.

Strategy - To bring required return on equity down the government (or
international donors) need finance a portion of the costs of the initial project
development, including exploratory and appraisal drilling.
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De – risking Upstream Geothermal Development in Kenya
1.Government intervention.
The Government can de-risk a geothermal project through policy. In Kenya, the Sessional
Paper No. 4 paved way for the development of a fully government owned company
(GDC), mandated to accelerate the development of geothermal resources in Country.
The Government decides and puts in place mechanism. The Government may even
contract and pay for services as an intervention.
2. Donor Support
De-risking intervention has also been through cheap financing by the Development
Partners e.g. the Geothermal Risk Mitigation Fund (GRMF) where part financing is
received at the exploration stage to ease the financing risk. The financing is in form of
grants therefore repayment burden is lifted from the developer. Green funds have also
been channeled to green energy, geothermal being one of the main sources. GDC
received Climate Investment Fund (CIF) for the Menengai project development and is an
identified beneficiary for the Green Climate Fund (GCF) through the National Treasury.
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De – risking Upstream Geothermal Development in Kenya
3. Partnerships
Another intervention is the Government entering into a Public Private Partnership
with the private sector to raise equity. It is very hard to raise funds through debt
at the exploration phase of development. This in essence distributes the risk
between the partners. In Kenya currently, the PPP model is increasingly being
fronted by the Concessioners to partner with GDC on exploration of the
geothermal resource at the concessions mainly owned by the private sector.
4. Concessional funds
The Government has partnered with the Bilateral and Multilateral banks to access
concessional funding for the geothermal projects. This financing has favorable
terms including long term facility which is ideal for geothermal projects. In Kenya,
GDC projects have significantly benefited from AfDB, KfW, World Bank, JICA and
other partners.
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De – risking Upstream Geothermal Development in Kenya
5. Conditional Financing
In the US, the Government has a deliberate policy for geothermal whereby the
Developer is funded by Government with the condition that the loan is paid back
if the project is successful. If unsuccessful, it is written off.
6. Tariff Incentives
In order to mitigate the high risks and encourage investments, some countries e.g.
Indonesia and the US. The Governments have provided a high tariff regime for
geothermal projects hence assuring high returns for the investors.
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The Kenyan Experience
Geothermal exploration in Kenya began in 1950’s. This was carried out by a
consortium of several companies including, East African Power & Lighting
Company Ltd (EAPL). The study indicated the potential of geothermal resource
with a high potential located within the central Kenyan Rift Valley, particularly
Olkaria. The study resulted in the siting of two wells X1 and X2 in 1956.
Unfortunately, the wells did not discharge. This led to the abandoning of
geothermal research and development until 1970s.
From 1967, the United Nations Development Programme (UNDP) in collaboration
with the Kenya Government and the then East African Power and Lighting
Company Ltd., conducted geological and geophysical surveys in the area between
Lake Bogoria and Olkaria. The studies identified Olkaria as the most prospective
area leading to the construction of the first geothermal power station between
1981 and 1984.
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The Kenyan Experience
The inaugural LCPDP plan was issued in 1996. The Kenyan experience was that
though the geothermal resource was abundant in the Country, the investors
preferred thermal power plants. In the 1990s, the Government was not able to
raise bilateral funds. That is how Ormat came in and the idea of GDC conceived.
GDC was formed to prove the existence of the geothermal resource and its
commercial viability.
With the assistance of Development Partners, geothermal development has
expanded from Olkaria and Eburru to Menengai, Paka, Korosi, Silali, Akiira,
Longonot, and Suswa. The other identified geothermal sites under studies include
Emuruangogolak, Arus, Badlands, Namarunu, Chepchuk, Magadi and Barrier.
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The Impact
De-risking, in the Kenyan context, has greatly accelerated the development of the
geothermal resource. Geothermal development begun in the 1950s and in the 50
years, a lot of progress was realized after the Government intervened through
policy. KenGen has managed to accelerate the generation at Olkaria and GDC has
explored Menengai, Paka, Korosi, Silali, Chepchuk and now expanding into
Menengai West area and Suswa.
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