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ABSTRACT

Geothermal energy is now enjoying a resurgence driven by
a number of factors including heightened interest in renewable
energy, increased project activity, and greater investments in re-
search and development (R&D). Of these, innovation is a critical
driver receiving greater attention thanks to an increase in both
public and private funding. Patents play a key role in sustainable
technology development and economic growth. Patent literature
is highly sophisticated technology information freely available to
the public. Hence, study of the patent filing activities across the
globe, provides insights about major filers, company activities,
technology trends, emerging areas, etc.

Patent searches were conducted covering patents filed in 71
countries. The search was conducted for the period January 1836
to December 2010 using a combination of keywords related to
geothermal power generation and relevant International Patent
Classification (IPC) codes. The search results have been screened
to identify patent records describing hydrothermal (HT) and
enhanced geothermal systems (EGS) technologies. The results
have been appropriately categorized further and mapped to derive
valuable insights.

Introduction

Patent landscape is desirable for planning research in any area
of pertinent technology which plays a key role in commercial-
izing new researches and inventions. With this in mind, patent
statistics are recognized as useful indicants of inventive activi-
ties and of technologies. Patents act as information resource as
they contain detailed, public information about inventions that
could be matched with other indicants which finally provide
great insights.
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The primary motivation for this paper is the desire to have a
complete landscape of patenting activity in geothermal energy to
uncover possibilities for technology development, cooperation,
and transfer and to highlight areas in which further research might
be carried out.

The entire report is described in 4 sections. Section 1 is the
introduction to the patent landscaping of geothermal energies.
Section 2 covers the complete methodology. Section 3 comprises
of all major findings. Section 4 contains the conclusions.

Methodology

The current study is based on a search conducted for patent
filings since 1836. The requisite data was mined from Thomson
Innovation using International Patent Classification (IPC) codes.
This database covers patents and published applications of 41
global issuing authorities including United States, European
Union, PCT (Patent Co-operation Treaty) applications and Asian
countries like Japan, China, Taiwan, etc. The number of patent
family records retrieved was 5,702. These records are categorized
manually and set to mapping. The patent maps have been used
to derive insights.

The major International Patent Classification (IPC) codes con-
sidered for the search of patents include F24J000308, F03G0004
(Devices for producing mechanical power from geothermal
energy), E21B (Earth or Rock Drilling), CO9K0008 (Composi-
tions for drilling of boreholes or wells), GO1V (Gravitational
Measurements), GOIN (Investigating or analyzing materials by
determining their Chemical and Physical properties).

Findings
Patents Across the Value Chain

Figure 1 depicts classification of the total number (5,702) of
geothermal patents across the technology value chain. Explora-
tion was the focus of 168 patents, 782 patents relate to Drilling,
337 patents relate to Completions, 241 patents relate to Reservoir
Stimulation, 703 patents relate to Power Plant technologies and
the remaining 3471 patents relate to patents focus on direct use of
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covered in this study as they are yet to be
published. This trend reflects the strong

Figure 1. Patenting across the geothermal value chain.
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Figure 2. Patenting trends over time.

government and industry interest in geo-
thermal energy in recent years.
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Figure 4. Patenting activity by company.

2216

1957
1851

743 799

536

[
©
'y

]

~
w

]
I

Region-Wise Patenting Trends

Figure 3 shows the patents filed in
different courtiers or region. Patents
filed through European Patent Organi-
zation (EPO), and those filed directly
in European countries are shown as
“Europe.” As is evident from Figure 3,
United States and Europe dominate the
patent filings in the geothermal area of
study. Asian countries such as Japan,
China, Republic of Korea, Philippines
and India have good number of patent
filings.
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Patenting Activity by Assignees
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We have also analyzed the patent
data sets to assess major assignees. Fig-
ure 4 shows that the bulk of the patents
are held by either companies or with
strong businesses in geothermal energy,
e.g., Ormat and Chevron, or exploration
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Figure 3. Trends by Country or Region.
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and production services, e.g., Schlum-
berger, Baker Hughes, and Halliburton.



Technology Maturity

Basic science builds the foundations for technological in-
novation. Patent applications deriving references primarily from
non-patent scientific and technical literature could be said to focus
on basic science, while those with reference obtained mainly from
patent documentation could be said to focus on applied technology.
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Figure 5. State of Technology.
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Figure 5 shows how different parts of the geothermal energy
value chain have developed in technology maturity over the
past 20 years. It is clear that well completions technology has
advanced significantly followed by reservoir stimulation, explora-
tion, and drilling. Smaller advances have been made for power
plant technology.

In other on-going analyses, the commercial value of a par-
ticular technology can be measured by evaluating the number
of patent applications resulting from patent family size. How
influential a patent application is within the patent system can be
determined by examining the number of times that application is
cited in subsequent patents, or citations per patent. An example
of such analysis is provided in Figure 6, which shows the geo-
graphic spread of exploration-related patent portfolios (X-axis)
versus their scientific and technological influence.

Conclusions

This paper summarizing initial results from an on-going
study focused on understanding patenting activity and trends
in geothermal energy. Using public and private databases, we
built detailed data sets of patents relating to various parts of the
geothermal energy value chain. These data sets were analyzed
using various techniques to understand patenting across the value
chain, different regions, and key companies. Further, we have
used data embedded in patents, e.g., citations and jurisdictions,
to understand the commercial relevance, geographic spread, and
technology influence of patent portfolios.
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