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Comparative Policy Analysis on ICT Small and Medium-sized Venture
Using Cognitive Map Analysis
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Abstract

The purpose of this study is to compare and analyze each government’s ICT SME support policies to
cope with changes in the ICT ecosystem paradigm. In particular, the core policies and policy trends of
the Moon's government are presented through keyword network analysis and cognitive map analysis. As
a result, core technologies such as ICT(Information Communication Technology), Al(Artificial Intelligence),
Big Data, and 5G, which have high values of betweenness centrality and closeness centrality, are major
keywords with high propagation power. The cognitive map analysis shows that the opportunity factors for
the 4th industrial revolution are being activated through the ICT infrastructure circulation process, the domestic
market circulation process, and the global market circulation process. This study is meaningful in terms
of cognitive map analysis and utilization based on scientific analysis.
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(Table 1> Ecological Develooment of Small and Medium Venture Companies in Korea
Quickening Period Foundation Builders Leap Forward
Period ‘80 ~ 95 96 ~ 02 03 ~ 07
Propellant - Kim Dae Jung Government Roh Moo Hyun Government
- Increasing social interest in ven-
. . tures
- Widening the gap between large .
. - Development of Business . .
and Small Businesses . - Rapid development of the trading
. . Incubator venture companies at e
-Expanding Small Business . . market, such as revitalizing angel
Specifics to 250 University investment
. PeCIles o -In the late 1990s, IT venture v .
Policy - Intensifying competition , - Technological innovation, human
. companies appeared under the .
Environment | - The emergence of SMEs tele- . . resource exchange between in-
L . designation system of venture . .
communication companies . dustry and industry, and in-
. . companies . .
(80s) and small-sized in- formation network between in-
. . . - The collapse of the venture bubble
formation and communication| . . . vestors and entrepreneurs
. in 2000 and the high rate of failure
companies (90s) ) .
of venture companies spread neg-
ative perception of venture
. . - Stabilization of management
Policy - Support and protection of SMEs | - Development of Government-led N
. . and revitalization of start-ups
Goal through regulation Venture Businesses \
of SMEs venture companies
- A Study on the Soundness of
~Operat10r} of the promising SMEs - KOSDAQ establishment, ('96). Venturg Businesses ( 04).
system ('83) . . - Promotion of youth recruitment
. . Small and Medium Business . ,
- Implementation of the SMEs pri- . , package project ('04)
. . . Agency establishment ("96) "
Policy ority - development industry sys- . . - Fund composition of the parent as-
, - Special Act for the Promotion of L. ,
Tool tem ('85) Venture Businesses ('97) sociation ('05)
(Input) - Enactment of the SMEs Startup . . - Development of measures to re-
, - Venture Business Evaluation g .
- Support Act ('86) System and Inobiz Certification vitalize venture companies
+ Application of the Military Service Sys tem (102) - Demand-oriented IT-SMERP
Exception System v 2010 medium and long-term
plan ('06)
- Venture Capital Appearance - The number of new corporations
- Exploration period for the emer-| - Creating a venture ecosystem surpassed 50,000 in 2007 due to
gence of technology-based IT ven-| (Incubation, Creation, the second venture start-up boom
ture companies Consulting, Nuturing, Funding & | - SMEs have grown quantitatively,
. - Low social awareness of venture | Liquidation) but their qualitative vulnerability
Policy . . . . . .
Performance start-ups - Active start-ups and incubation| continues due to declining surviv-
(Output) - Trade activation very insufficient| functions of science and technol-| al rates and lack of core com-
P -SMEs telecommunication en- | ogy engineers petencies due to difficulties in fi-
terprises used to be parts in-| - Venture boom, such as the emer-| nancing
dustries, but since the 1990s, | gence of angel investment and the | - Transition from a funding sup-
they have expanded their scope | trading market of venture stocks| ply policy to a field-specific pol-
to SW fields and services icy
- Formation of Venture - Environmental health of IT
Ecosystem .
. . small and medium venture
- Protecting and nurturing the - Development of venture compa- .
Keyword . companies
SMEs mes - Demand-Oriented customized
- Venture boom, the collapse of the L.
policies
venture bubble

Source: NIPA (Policy Analysis of Small and Medium Venture Businesses in Major Overseas Countries, 2013), Korea
Institute of Industry (Korea Venture Policy 20 Years History, 2015).
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(Table 2> Lee Myung Bak Administration's ICT SMES Support Policy

Lee Myung Bak Government

Year 08 ~ 12

Propulsion Ministry of Knowledge Economy

- Productivity innovation using IT is
recognized as a major factor in
economic growth in advanced
countries, and digital innovation
through IT is important

- Mitigate manpower difficulties in

Policy SMEs by expanding high-level

Environment | manpower and field-visiting education

- Expansion of technology finance
infrastructure and supply expansion

- Convergence technologies and
convergence industries that promote
cooperation between IT and non-IT
industries are important

- Win-win cooperation and
collaboration between IT and small

Policy businesses

Goal - ['T-specific support policies for SMEs

- Empower IT SMEs and enhance their
ability to innovate

- SMEs Innovative Korea project (2008)
- Funding for technology development
to foster innovative IT SMEs (2008)
- IT SME R&D Employment promotion
Policy project (2009) o
Input - IT innovation project for win-win
P SMEs(2009)
- Comprehensive plan for promoting
collaboration IT (2009)
- SW win-win cooperation between
large and small businesses (2010)

- Support the development of
prototypes of outstanding new
technologies by early start-up
companies

- Enhancement of IT SMEs’
capabilities and technology

Policy innovation capabilities through
Output customized support for each stage
(Performance,| of growth
Evaluation | - Creating an industrial convergence
etc.) ecosystem that promotes
cooperation between IT and non-IT
industries

- Fostering a foundation for growth
by supporting IT technology
start-ups and investment
revitalization

- Win-win cooperation and
collaboration among IT conglomerates
and SMEs

- Support for IT SMEs for IT utilization

- Fostering technology innovation-type
IT SMEs

Keyword

Source: Reorganization of Information and Communication
Policy Institute (2017).
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(Table 3) Park Geun Hye Administration's ICT SMES Support Policy

Park Geun Hye Government

Year 13 ~ 17

Ministry of Science, ICT and Future

Propulsion Planning

- New markets and jobs need to be
created through the implementation
of a creative economy through a
virtuous cycle of venture capital
ecosystem

Policy - Re-spreading the enthusiasm for

Environment | start-ups and raising interest in
domestic ventures of global
companies

- Intensifying Global Competition

- Changes in the IT industry ecosystem
from H/W to SW and services

- Enter the seven powerful start-ups by
completing the creative economy
ecosystem

- Promoting entry into the global

Policy mar.ket from the beginning of the
Goal business

- Spread of win-win model for SMEs
through creative economy innovation
center

- Expansion of re-challenge of failed
entrepreneurs

- A virtuous cycle of venture startup
fund ecosystem (startup growth
recovery reinvestment/rechallenge)
(2013)

- New KONEX

- Re—challenge for small and medium
businesses (2013)

- K-Global Startup 300 Project (2015)
- K-Global Project (2015)

- Globalization of startup ventures
(2016)

Policy
Input

- With the establishment of the
creative economy innovation
center (July 2015), the number of
venture companies surpassed
30,000 in 2015 / the number of new

Policy venture funds exceeded 2 trillion
Output won

(Performance | - ICT SMEs venture structure

Evaluation improvement is promoted through
etc.) the ICT venture integration
support (K-Global) project

- Increasing number of companies
utilizing research infrastructure

- Transition from loan support to
investment support

- Activating global entrepreneurship
- Activating start-ups for the creative

Keyword
economy

- Creating support for re-challenge

Source: Reorganization of Information and Communication
Policy Institute (2017).
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<Table 4> Moon Jae In Administration's ICT SMES Support Policy

Moon Jae In Government

Year '17~Current

Propulsion Ministry of Science and ICT

- Focus on innovation and start-ups to
create new growth engines and take the
lead in the 4th Industrial Revolution

- The U.S., Japan, and the EU are
pursuing a strategy to innovate science
and technology, an ecosystem of
technology-innovation-economic and
social development

- The success of the 4th Industrial

Policy Revolution is that AI tracks are

Environment | operated separately to form a
high-quality data market, secure Al
technology, and revitalize Al
innovation-based start-ups, and focus
on scale-up in intelligent technology

- Convergence promotion awareness
(Creating ICT R&D infrastructure)

- The global venture investment scale is
skyrocketing and the investment
market is becoming larger and global

- 4th Industrial Revolution and SMEs
Venture-led Start-up and Innovation
Policy - Activating ICT Small and Medium
Goal Venture Ecosystem

-R&D and human resources
development tailored to ICT SMEs

- Measures to Revitalize the Startup
Investment Market (2017)

- K-Global Re-Challenge Comeback
Camp (2017)

- Public-private integrated cooperation
in ICT start-up venture support project
(K-Global project) (2019)

- Growth and job growth of ICT SMEs
such as investment attraction
(142.6 billion won), sales (71.8

Policy billion won out of 371.2 billion won
Output out of overseas sales), number of

(Performance,| jobs (5,020) and patent

Evaluation | applications (1,575 cases) (as of
etc.) 2017)

- Increase investment attraction as
a result of customized support by
stage of growth

- Creating an ecosystem for innovative
start-ups

- Support for ICT start-ups by growth
stage

Policy
Input

Keyword

Source: Reorganization of Information and Communication
Policy Institute (2017).
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Ranking Word Appearance | Ranking Word Appearance
1 Al 613 26 Information protection 95
2 ICT 570 27 Advancement 90
3 5G 553 28 Smart City 86
4 R&D 458 2 Small and mediumjsized 84

venture companies
5 Big data 435 30 Standardization 83
6 Service 362 31 Competitiveness 74
7 4th Industrial Revolution 243 32 Project 72
8 Software 236 33 The first in the world 71
9 Global 165 34 UHD 70
10 Job creation 152 35 Online 69
11 Augmented reality 152 36 A new industry 67
12 Virtual reality 147 37 Infrastructure 67
13 Blockchain 136 38 Semiconductor 63
14 Device 135 39 Real-time 62
15 Commercialization 134 40 Digital 61
16 3D Printing 132 41 Internet of Things 61
17 Cloud 130 42 Ecosystem 61
18 Networking 127 43 New technology 61
19 Human resource development 117 44 Customized 58
20 Platform 117 45 Innovative growth 55
21 Core technology 116 46 hyperconnectivity 50
22 Digital content 115 47 Mobile communication 48
23 Frequency 106 48 Display 47
24 System 97 49 Self-driving 46
25 Smart factory 96 50 Convergence Service 43
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Degree Centrality Value Degree Centrality Value
1 ICT 4177 | 11 Job 1177
2 Al 3718 | 12 Device 1122
3 R&D 3547 | 13 Human resource development 1032
4 5G 3081 | 14 Augmented reality 993
5 Big data 2590 | 15 Cloud 899
6 Service 2381 | 16 Networking 879
7 4th Industrial Revolution 1677 | 17 Virtual reality 828
8 Global 1434 | 18 Commercialization 820
9 Software 1300 | 19 Blockchain 580
10 | Small and medium-sized venture companies| 1191 | 20 3D Printing 500
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<Table 8) Betweenness Centrality Analysis

Betweenness Centrality Value Betweenness Centrality Value

1 Al 527 | 11 Cloud 31.3

2 ICT 468 | 12 Commercialization 28.1

3 5G 372 | 13 Platform 26.5

4 R&D 336 | 14 | Small and medium-sized venture companies | 26.4

5 Service 226 | 15 Core technology 24.0

6 Big data 169 | 16 Augmented reality 23.5

7 Software 64.0 | 17 Networking 23.1

8 4th Industrial Revolution 60.4 | 18 Information protection 19.9

9 Global 46.71 19 System 15.1

10 Device 36.4 | 20 Content 14.7

(Table 9 Closeness Centrality Analysis

Closeness Centrality Value Closeness Centrality Value

1 ICT 0.0101 | 11 Commercialization 0.00962

2 Al 0.0101 | 12 Cloud 0.00935

3 Big data 0.0100 13 Core technology 0.00926

4 Service 0.0100 | 14 Platform 0.00926

5 Global 0.00990 | 15 New industry 0.00917

6 R&D 0.00980 | 16 self-driving car 0.00917

7 5G 0.00980 | 17 Augmented reality 0.00917

8 4th Industrial Revolution 0.00971 | 18 Competitiveness 0.00909

9 Software 0.00971 | 19 | Small and medium-sized venture companies |0.00909

10 Networking 0.00962 | 20 Device 0.00909
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