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The objective of this research is to examine the current landscape of patenting pattern of
newly emerging blockchain technology in terms of number, assignee, technology area, and
relevant markets, and to analyze how blockchain technology will evolve in the market. By
examining the experiences of previous emerging technologies such as biotechnology and
software technology, this research can provide insights on the future direction of
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technological development in terms of R&D, innovation, market structure and economic
development. This research can also recommend efficient policies that foster proper
technological development and shape efficient market structure.

Newly emerging technologies such as blockchain have the potential to radically transform
the economy and society. Blockchain technology refers to the transparent and publicly
accessible ledger that allows to securely transfer the ownership based on decentralized
consensus (Blockchain Support Center, 2020). Blockchain technology can formulate
cryptocurrency-related businesses such as bitcoin, but it has gained a lot of attention in a
variety of areas including financial services, e-commerce, supply chain, and government
operations. Chen et al. (2019) report that the median value of a FinTech innovation which
includes blockchain and internet of things is about $46 million and blockchain is one of
the most valuable technology among FinTech innovations.

New technologies often attract a flurry of patents as firms are trying to take a dominant
position in the emerging market, as were witnessed in biotechnology and nanotechnology
in the 1990s — 2000s, and software technology in the 2000s — 2010s. With the potential as
a disruptive technology to shake up the economy, firms are rushing to obtain patents on
blockchain technology. The first patent on blockchain-related technology was reported to
be filed in 2012, and it is estimated that there are more than 1,600 U.S. patents (both
applied and granted) on blockchain technologies as of June 2019. As the technology and
related standards on cryptocurrencies are adopted in various industries, this patenting
trend is likely to continue at an accelerating rate.

However, proliferation of too many patents may slow down innovations as firms need to
negotiate every patents and are often entangled in patent litigations if negotiation fails. In
the cases of smartphone patent battles (e.g., Apple vs. Samsung), for example, firms are
spending billions of dollars to assert monopoly over the new technology, which might
have slowed down further innovations. Patent may also prohibit collaboration among
firms in the early stage of development, and thus the openness nature of blockchain
technology may be damaged by the proliferation of patents at this early stage.

The objective of this research is to examine the current landscape of patenting pattern
of newly emerging blockchain technology in terms of number, assignee, technology area,
and relevant markets, and to analyze how blockchain technology will evolve in the
market. By examining the experiences of previous emerging technologies such as
biotechnology and software technology, this research can provide insights on the future
direction of technological development in terms of R&D, innovation, market structure and
economic development. This research can also recommend efficient policies that foster
proper technological development and shape efficient market structure. More detailed
issues examined in this research include;

e Preliminary data show that a majority of early applicants on blockchain patents
are small companies, which is different from the pattern of early biotechnology
patents in which applicants are mostly university and large companies, but is
similar to the early pattern of software patents. In software industry, the
proliferation of patents led to massive patent litigations by some non-practicing
entities (sometimes called “patent trolls”), which might have proved to be a
serious threat to the growth of the software industry in its early stage. By
carefully examining the landscape of software patents and comparing their
features with the current trend of blockchain patents, this research will analyze
the potential development trajectory of blockchain technology and its related
market. It will also examine the role of small start-up firms to achieve innovation
and to compete with large established firms, thereby reshaping the market
structure.
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e Careful examination of patent documents can reveal the direction of the
technological development and market formation in many technologies. The
current applications of blockchain patents are mostly related to digital currency
standards, digital currency exchanges, blockchain algorithms and infrastructure,
blockchain front- and back-end applications, and blockchain-related enterprise
technology. For each area of these technologies, this study will examine the
current status of technological development, main players (firms, universities or
organization) in the relevant technology, and potential development its market,
using both patent and market data.

e Inresponse to the surge in patents, there are alternative movements which
encourage the free use of technology, such as making the technology open
source, mandating licensees not to enforce patents, or forming patent pools to
ensure free access among members. The balance between innovation incentive
associated patens and free access and distribution in the open source movement
can have impact on the development pattern of blockchain technology. Using the
example of software industry in which both patents and open source paradigms
are commonly observed, this research will evaluate the balance between two
types of protection paradigm for technological development.

e Blockchain technology is likely to make a significant effect on financial,
accounting, and insurance industries which are heavily regulated by government.
Government regulation is critical in the development of market in its early stage,
and the success of information technology is often attributed to the judicious use
of government regulation. As government regulation is expected to enforce in
relevant industries regarding the use of blockchain technology, it is important to
evaluate the role of regulation on the development of blockchain technologies
and related applications on secure financial transaction, accounting or data
management.

To evaluate the above research questions with systematic evidence, this research will use
the US patent data on blockchain-related patent during the past decade, 2010 — 2019. The
United States Patent and Trademark Office (USPTO) provides all patent information
through the Bulk Data Storage System (BDSS). This vast database is stored in an XML
(Extensible Markup Language) file format which needs to be converted into manageable
database management system for further analysis. Since it is difficult to extract relevant
patents for newly emerging technology like blockchain, this research also uses the
machine learning technique to select blockchain-related patents. The lexicon of
blockchain-related keywords will first be developed using existing literature on
blockchain and a corpus dataset is selected, trained and tested to constructed relevant
database of blockchain patents.

Blockchain and bitcoin has attracted lots of attention from both industry and policy makers
in Korea, but there is a lack of evidence-based research on their impact on technology and
market. Using the patent data, this research can help the current development of blockchain
technology in Korea and its potential development in the market. Finding capable students
to perform this research is crucial for the successful outcome, and Korean students are
known for their diligence and good work ethics. | view this government funding as an
avenue to find capable Korean students, train them intensively and help them achieve
successful career.

I will explore several Korean universities to find capable students. Currently, | contacted
Yonsei University, and | will pursue more universities.



