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A Study on R&D Investment Decision Making Model by Using
Small-Medium Enterprises Strategic Technology Roadmap
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Abstract In recent years, in response to rapid technological change, technology planning activities are important for
companies to cope with technological competition. However, Small and Medium Enterprises(SMEs) lack the resources
and competence to establish their own technology roadmaps. Therefore, government-led roadmaps for SMEs have
been proposed to support the R&D direction and R&D capabilities of SMEs. However, SMEs R&D policies are still
not well linked with technology roadmaps and R&D programs. In other words, the size of R&D for SMEs is
determined according to demand of SMEs regardless of strategic technology roadmap. In this study, we propose a
investment prioritization model based on a technology road map to unify R&D investment policy. Using the decision
model designed to prioritize strategic technology investments in the SME strategy roadmap, we conduct empirical
analysis of strategic technologies in the advanced convergence and green manufacturing. AHP analysis was conducted
after questionnaires on the importance of strategic technology and the importance of influential factors to 46 experts
such as expert of research institutes and support organizations.
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Table 1, Definition of Technology Roadmap

Researcher Definition
As a demand-oriented technology planning process,
Seo Juhwan it has diAfngcntiatcd fromA tcchno#ogy—cAcntcrcd
(2012) planmng‘actlwtlcs and tak?s into consideration the
commercial success potential from early stage of
planning process.
Lee Seonju |A step-by-step milestone for achieving this goal
(2007)  |after setting the target technology for the future
Han A set of technical documents that provide useful
information for making important decisions or
Seongku .
(2006) developing a technology plan related to technology
development
Phaal et A technological ir?nov?tion infrastructure  that
al.(2001 suggests the future direction of R&D and seeks' to
200 4)’ ma.tch‘ corporate  strategy and R & D project
activities
A form of technical document that represents a
STEPI change in technology or a development target. A
technology  planning method to grasp the
(2003) .
development contents of technologies based on
various perspectives.
Gracia & |A kind of technology planning process based on
Bray(1997) |market demand

Table 2. Type of Technology Roadmap

Type Range and Content
It is led by the government from the planning
Governmen |to the implementation stage of the technology
t-driven |roadmap and provides a vision for the relevant
stakeholder group to make effective decisions.
Generally, to reduce the risks that individual
Author | Industry [companies can not afford, they are created
-driven |through industry associations or business
consortiums
T 1 jority i titi
Corporate o promote superiority in competition among
. companies, each company is promoted and
-driven . Lo
focused on its goals and priorities.
Product |Based on demand for products and processes,
Technology |identify and analyze opportunities and threats
. |F developi i technol
Emerging ocus on  developing emerging  technology
Target rather than presenting status, characteristics of
Technology
product
Issue  |Focused on project planning and budget
-specific |allocation related to specific issues
(D Multiple industry-level technology roadmap @ Single
Range |industry-level roadmap @ Individual company-wide
roadmap

source : Om Kiyong et al.(2003), Lee Seongju(2007), Gracia &
Bray(1997)



Aelgzedy s

3]

pal

i

479 R&D FAAAES] 22T N

r

_I\J
w
Hl
d
m
ﬂ
N
TS
Hu
In
1
l-'J_
4m
Pal
40
rx
>
10

=

2oy e 1 LA nlo

ARG 7]

[
2

[7].

e

ot ox Y mN ot i

4 w2 (generic nature), Pl=2 574
(mission-oriented) .2 7|2 7|Hto &
T R&DFAFAETHE HdEseh U 9A)
4 EUR A 93] F3te] 3182 (top-down) o
=Y, EUS| 552 5132 A, A
thekel oAbAA =

P

Table 3. Type of National Technology Roadmap

Government | Year
Ministry of
Science and

Technology

Division Target
49 Strategic Products /
Functions and 99 Core

Technologies

NTRM 2003

90 national key
technologies(33 special
technology, 57 special
technology candidates)

Nation R&D

KISTEP
Total Roadmap §

2007

Green

Green-STRM ”
Committee

27 Key Green Technologies 2009

Ministry of
Knowledge
Economy
Ministry of
SME

Green Energy

Tech. Roadmap 2009

15 Green Energy Technologies

SMEs
Tech. Roadmap
Energy Tech.
Roadmap

Emerging technology focused
on SMEs
Present cost-oriented national
energy R&D goals
Roadmap covering the whole
of the technological growth
period from the basics /
source research to the
commercialization
Kang sun-ju et al.(2014)

2011

KETEI |2013

National
Science Tech.
Roadmap

Ministry of
Science and
Technology

2014

source :
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Table 4, Structure of Technology Roadmap

Major | gup Small
Year Group | Category Category| Category Remarks
(Policy) | (Strategic (Product) | (Detail Tech.) (Strategic Tech.)
Tech.)
Green Tech.(9),
2011 3 26 112 1,050 Manufacturing(8)
Green Tech.(9),
2012 3 17 138 1,097 Convergence(6),
Manufacturing(2)
Green Tech.(5),
2013| 4 16 133 1005 |Convergence(6),
Service(2),
Manufacturing(3)
2014| 2 20 181 1404 |Creen Tech(9),
Convergence(11)
Green Tech.(10),
2015 2 20 235 0
L Convergence(10)
2016] 2 20 235 70 Green Tech,(10),
Convergence(10)
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Fig. 1. Research Model
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Table 5. Main Index of Strategic Technology

Index Definition Detail Index
—chhn919gy level of the product Technology
-Possibility of technology level
Technology | development chh’nology
-Trend of domestic and foreign
technology Development growth
-Market size and growth potential |Market Size,
of the domestic and overseas Trade Volume,
... | market Growth
Marketability -Replacement of imported products |Potential,
and increase of exports Creation New
-Possibility to create new market Market
SMEs
SMEs -Ratio of SMEs Participation Participation,
Suitability |-Policy Suitability for SMEs Policy
Suitability
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Table 6. R&D Projects in Convergence Technology

Unit Technology |Technology Index I\I/Ina;t:t Projects
Computing 76.59 11.82 1,499
Medical Equipment 65.82 7.02 926
ICT Convergence 78.32 11.15 834
Bio Technology 61.43 9.92 780
Digital Contents 78.55 15.92 617
Semiconductor 88.32 15.71 318
Display 84.69 41.11 208
Safety/Security 76.77 16.08 193
Robot Application 67.14 15.07 135
Nano Convergence 76.75 11.40 82




A7IeREg 76k F47|9 R&D FAAE 2HRF) #E a4+

Table 7. R&D Projects in Green Manufacturing

Unit Technology |Technology Index Market Projects
Index
Industrial machinery 82.16 6.44 2,009
Chemical Materials 72.86 751 1,504
/ Process
Transportation 76.26 6.54 809
equipment
Manufacturing base 78.34 8.62 591
Energy 71.02 2485 580
production/storage
Eco Lighting /
81.96 .70 530
Architecture 7
Inorganic material / 7233 3.10 485
process
Energy resources 78.09 11.61 362
Eco-friendly 86.69 5.82 309
production
Aerospace 64.80 5.86 103
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Table 8. Investment Priority in Convergence Tech.

Unit . Adjst | Adjst
Mgl Weight | Rank Weight |Rank Remarks
Sensor Application IoT
ICT o153 1 1 o7 | 1 Next Ger{erat'lon
Convergence Communication
Convergence network
Robot 15089 | 4 | 0.001 | 5
Application
Nano 0083 | 5 0087 6
Convergence
Bi Biopharmaceuticals
N 0129 | 2 | 0.115 3 Medical information
Technology .
equipment
Medieal 1 505 | 6 | 0.092 | 4
Equipment
. Flexible Display
Display 0072 | 8 |0.075| 9 OLED Display
Semiconductor | 0.077 | 7 | 0.074 | 10 SelTlnconductor Devu?e
Semiconductor Material
Computing 0115 3 |0.121 | 2 Service S/'W
Digital =063 | 9 | 0.084 | 8
Contents
Safety/Security | 0.059 | 10 | 0.075 | 7

Table 9. Investment Priority in Green Manufacturing

Unit . Adjst | Adjst
Technology Weight Weight | Rank Remarks
Energy Solar Energy
production/storage 0169 10133 1 1 Secondary battery
Eco Lighting / Lo
Architecture 0.043 | 10 | 0.079 | 10 Eco Lighting
Eco—frlcr}dly 0088 | 6 | 0094l 6 Ampsphcnc
production environment
Waste energy
Energy resources | 0.113 | 2 | 0.109 | 2 Bio Encrgy
Manufacturing | o 00 | g | 0.096 | 5
base
I i al
norganic material| o oo | 9 | 0089 | 7 | Ceramic material
/process
Chemical
Materials 0.100 | 4 |0.102| 4
/Process
Transportation | 40 |7 | 0,086 | 8
equipment
Aerospace 0.095| 5 [0.079] 9
Construction
Machinery
Industnal o102 | 3 loto7 ] 3 Measunng &
machinery Automation
Machinery
Machining center

Table 10. Comparison of Comparative Advantage
Technology
Division Technology Roadmap AHP Survey

Next generation
Communication, Flexible

Semiconductor, Display

Computing, ICT
Convergence, Robot

(?;;r;;;rﬁzt;cyc Display, OLED, Application, Nano
Semiconductor Convergence, Bio
Material/Device Technology, Medical
Equipment
Solar Energy, Secondary Energy Production,
Battery, Eco Lighting Energy Resourﬁ:e,
Green ’ ? Chemical Materials

Manufacturing

Construction Machinery,
Small and medium wind
power, Ceramic Material

/Process, Eco-friendly
production, Chemical
Materials/Process
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Green . . . .
Manufacturin Industrial machinery(Construction Machinery,
e Measuring & Automation Machinery Machining
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