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Innovation Patterns of Machine Leaming and a Birth of Niche:
Focusing on Startup Cases in the Republic of Korea
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ABSTRACT

As the Great Reset is discussed at the World Economic Forum due to the COVID-19
pandemic, artificial intelligence, the driving force of the 4th industrial revolution, is also
in the spotlight. However, corporate research in the field of artificial intelligence is still
scarce. Since 2000, related research has focused on how to create value by applying artificial
intelligence to existing companies, and research on how startups seize opportunities and
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enter among existing businesses to create new value can hardly be found. Therefore, this
study analyzed the cases of startups using the comprehensive framework of the multi-level
perspective with the research question of how artificial intelligence based startups, a sub-
industry of software, have different innovation patterns from the existing software industry.
The target firms are gazelle firms that have been certified as venture firms in South Korea,
as start-ups within 7 years of age, specializing in machine learning modeling purposively
sampled in the medical, finance, marketing/advertising, e-commerce, and manufacturing fields.
As a result of the analysis, existing software companies have achieved process innovation
from an enterprise-wide integration perspective, in contrast machine learning technology based
startups identified unit processes that were difficult to automate or create value by dismantling
existing processes, and automate and optimize those processes based on data. The contribution
of this study is to analyse the birth of artificial intelligence-based startups and their innovation
patterns while validating the framework of an integrated multi-level perspective. In addition,
since innovation is driven based on data, the ability to respond to data-related regulations
is emphasized even for start-ups, and the government needs to eliminate the uncertainty in
related systems to create a predictable and flexible business environment.
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(Figure 1) Research Framework(based on Multilevel Perspective(5))



Y] e dubr oz Ay A A, A 71 e] o ZALEka olfrE A e st
YA A e A Bad F7H5A 29 B A Fols Aydl 2ok

A ZHE ), o] &9 |4 (Empowerment) S T2

2HAS], Ao A, A 2 A7] Sl

A A A 25)] 3. 7 "W

AR 71909 32 Asn T AF AR wAR/AT, £, A% Popel valey 2Y
walefdo] 71E9] sj7]#] AZEg o] ITAH] g AT AR 7IHER, A7 Q1SS ke
25 A% AXEGOIsh ol BE HUE v 8 2uATE 109 o4 F2471% F )
AE ZEAE FAE & mild Al 7] Zol < 3y F A 20% oY g 1
9] 719 el HAF AZEY S 7AET} A7 719 Eolt) o] =EAME AY 7FS
seas) pruE st 3 4L wEE wESHE /A5 F 7 BF Lopd A%
(Table 1) Short Descriptions of Firms for the Case Study
Firm Recent 3-year .
= (Age) | Revenue Growth Description
- Cumulative investment of 58M$ or more(IPO stage)
- 140 employees including doctors approximately
Healthcare A 274% - Venture firm certification(Korea)

(6 years) ('18~'20) - Bone age diagnosis assistive technology, 3 domestic
approved medical Al technologies, 2 clinical trials
completed, 1 clinical trial in progress, etc.

- Cumulative investment of 41M$ or more(series C stage)
- 35 employees approximately
Finance & B 50% - Venture firm certification(Korea)
Securities (4 years) (17~'19) - Machine learning based financial & asset management
solutions: robo-advisors, Al-based listed index funds
(ETF), etc.
- Cumulative investment of 385M$ or more(series C stage)
. - 100 employees approximately
0,
i\flirel;?fégrgn e%t (7 (e:ars) (,123419) - Venture firm certification(Korea)
V! - Al-based mobile marketing, automatic advertisement
execution performance engine, etc.
- Cumulative investment of 0.2M$ or more(Pre-A stage)
- 10 employees approximately
e-Commerce D 165% - Venture firm certification(Korea)

(3 years) (17~'19) - Online seller reputation authentication technology and C2C
used market direct transaction support, fraud seller
detection, product verification technology, etc.

- Cumulative investment of 12M$ or more(Series B stage)
Manufacturin E 5% - 80 employees approximately
€1 (5 years) (17~'19) - Venture firm certification(Korea)
- Al DevOps portals and pre-trained brains

“Source: [24, 26].
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(Table 2) Case Summary of the Healthcare Sector Niche A

Changes of Problems of
Landscape Existing Regimes

Responses of
Niche A

Issues &
Challenges

Innovation
Patterns

- super aging | - Lack of consistency
-low fertility | of results due to
-low growth | diagnosis based on
= 4th industrial| medical knowledge
revolution and clinical experi-

- The problem of insu-
fficient supply of me—

- Securing a large
amount of medical
images and other data

- Securing technical
and domain expertise

ence of medical staff| - Al data modeling and

learning
- Positioning as a me—

- Public decision
on insurance
reimbursement
is delayed and
spread is slow

- Uncertainty in
data-related
legal systems

- Focus on securing data with
high appropriablities, data—
based modeling and optimi-
zation, rather than developing
algorithms that are mainly
public and have low appro-
priabilities

- Create convergence know-

dical staff due to the| dical decision support| in securing data| ledge based on technology and
labor-intensive pro-| aid during unit domain expertise and increase

cess of diagnostic medical process steps complexity
medicine - Improving patient - Data-based automation and
access by providing optimization of unit process
services without time procedures for medical pro—
and space constraints cesses that were previously

difficult to implement
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(Table 3) Case Summary of the Finance & Securities Sector Niche B

Changes of Problems of Responses of Issues & Innovation
Landscape Existing Regimes Niche B Challenges Patterns
—low growth | - Human risks such as| - Securing a large - Regulations on| - Focus on securing data with
- International | high cost and moral| amount of global entry into the | high appropriablities, data—
ultra-low hazard and consumer| source data and financial indu-| based modeling and optimi-
interest rates| distrust macroeconomic data| stry, such as zation, rather than developing
- low service - Securing technical licensing and algorithms that are mainly
accessibility of and domain expertise| registered capi—| public and have low appro-
consumers - Al data modeling and| tal regulations | priabilities
learning - Create convergence know-—
- Automate the asset ledge based on technology and
management decision domain expertise and increase
and investment mo-— complexity
del provision process - Data—based automation, opti—
during unit financial mization, and stahilization of
process steps unit process procedures for
financial processes that were
previously difficult to
implement
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(Table 4) Case Summary of the Marketing & Advertisement Sector Niche C

Changes of Problems of Responses of Issues & Innovation
Landscape Existing Regimes Niche C Challenges Patterns
Explosive - Increasing demand | - Securing advertiser | Uncertainty of |- Focus on securing data with
digital asset for glocalization in the| data and global data regulations | high appropriablities, data—
flow due to the| field of advertising advertising traffic based modeling and optimi—
COVID-19 - Unbundling of the (media distribution, zation, rather than developing
pandemic and | advertising value trading network) algorithms that are mainly
the 4th chain - Securing technical public and have low appro-
industrial and domain expertise priabilities
revolution - Al data modeling and - Create convergence know-—
learning ledge based on technology and
- Automate the con- domain expertise and increase
sumer-facing global complexity

advertisement execu-
tion procedure in the
real-time transaction
area during unit adver-
tisement and marke—
ting process steps

- Data—based automation, opti—
mization, reorganization, and
globalization of unit process
procedures of the advertising
process, which were previou—
sly difficult to implement
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(Table 5) Case Summary of the C2C e-commerce Sector Niche D

Changes of Problems of Responses of Issues & Innovation
Landscape Existing Regimes Niche C Challenges Patterns
contactless - Safety and reliability | — Securing seller au- | - Uncertainty of | - Focus on securing data with
e-commerce issues, such as da- | thentication informa-| data regulations| high appropriablities, data-
exploded due | mage to fraud in con—| tion and product - Lack of data for| based modeling and optimi-
to the CORONA | tactless transactions | information on other| learning zation, rather than developing
19 pandemic between individuals | trading platforms -Lack of man- | algorithms that are mainly
and the 4th | - Due to the nature of | - Securing technical power public and have low appro—
industrial interpersonal transac—| and domain expertise priabilities
revolution tion services such as| - Al data modeling and - Create convergence know-
second-hand transac—| learning ledge based on technology and
tions, it is difficult for| - In addition to pro- domain expertise and increase
consumers to access| viding information, complexity

products and com-—
pare prices, resulting

additional modules
such as price com-

- Data-based automation, opti—
mization, and efficiency of the

in information
asymmetry.

parison and payment
are provided to make
the transaction pro—
cess between indivi—
duals transparent,
nurturing and
efficient

transaction process between
individuals that could not be
implemented before
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(Table 6) Case Summary of the Smart Manufacturing Sector Niche E

Changes of Problems of Responses of Issues & Innovation
Landscape Existing Regimes Niche E Challenges Patterns
- Increased - Increasing demand | - Securing process Difficulty in secu—| — Focus on securing data with

importance for agility in manu-| data, environmental |ring meaningful
of manufac—-| facturing enterprises| data, batch and allo- | data such as mi—

turing, such | - A rapidly expanding| cation data

as reshoring,| variety of data that is| - Securing technical

ssing data and
lack of coopera—

and fostering | difficult to manage and domain expertise| tion

smart manu-| and analyze - Al data modeling and
facturing - Risks from manual learning application
such as operations - Optimize deployment
Industry 4.0 and operation through
- spreading reinforcement lear-
data—based ning by designing a
management reward function to
methods in satisfy multiple goals
the manufac—
turing

industry

high appropriablities, data-
based modeling and optimi—
zation, rather than developing
algorithms that are mainly
public and have low appro-
priabilities

- Create convergence know-—
ledge based on technology and
domain expertise and increase
complexity

- Data-based automation, opti—
mization, and efficiency of
manual procedures for batch
and operation processes that
could not be implemented
before
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(Table 7) Innovation Patterns of Traditional Software Sector V.S. Machine Learning

Traditional Software

Category (Packaged, IT Service)

Machine Learning

Motivation and
Opportunities
for Innovation

Creating new added value, solving problems of

Maximizing profits by minimizing costs| the existing regimes through dissolution and

reorganization of the value chain

Methods for Integrate and optimize ‘pre-defined’
Added Value .
. processes based on best practices
Creation

Creating new added value by unit process
automation that had not produced a margin
before and that had been difficult for standalone
automation and standardization

Application to | Emphasis on process connectivity and | Data-based on-demand economy that emphasizes

Industry

Domains of scale)

integration(Economy of scope, economy | scalability and timely response to process—spe-

cific requests rather than integration

Profit Model | Licencing, Maintenance Service

Licencing, Maintenance Service, Service/
Subscription/Platform Fees, etc.
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