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Information Analysis Framework for Supporting
Evidence—based Research and Development Policy:
Practical Considerations for Rationality in the Policy Process”

Lee, Do-Yeon** - Kim, Keun—-Hwan***

7 This study is based on a review of how and in which stages evidence can be used, in practice, in the
_ policy process and proposes an information analysis framework capable of inducing continuous interaction
among stakeholders and an operation procedure that allows experts to reconcile conflicts through the analyzed
information. In particular, it focuses on the strategic planning process carried out in the policy formation stage of the R&D
policy process, which promotes the creation of knowledge related to science and technology required to improve national
competitiveness and solve social and environmental problems. Conflicts are negotiated and resolved by ensuring
rationality in the policy process, following the operation procedure and inducing communication between the
stakeholders participating in national R&D strategic planning related to the issue of population aging throughout utilizing
the provided useful information. Our results showed that the proposed operating procedures and information analysis
framework had a positive effect on the communication-oriented shift. Thus, in order to promote conflict management, an
agreed operating procedures and information analysis framework should be established between stakeholders, thereby
reducing a conflict of opinions in advance. This article realizes the true meaning of movement of evidence-based policies.
In addition, the framework is helping support evidence-based R&D policies by strengthening rational behavior.
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FHEE Aokl 9tk Korea Institute for Health
and Social Affairs, 2019; Ministry of Science, ICT
and Future Planning, 2015). t#, duto]7[H& HE
7t 35 W 7P SA14R1(Opinionated) 744} A
clito] TR, Fojo] ujet 2409] Aelo] 814
1B Ee Foro] Hikto] EATER AEE 9
7k e A 3 17 2E2E 4 e dARe
WaxsttHHanafin, 2004). o2 Q13 ZHIA S &
AAS 919 A49) e 2Hen BgHoE &

= ojoF of= R&DAAFZ] oA EF o]dA
o] JFYor HFH JarEHo| o|Fold 754
0] 5355} Grossmann, 2012). °J2st EAHS

a3ks7] YafiMe AAFA JgE Fyotal 3ot
A AP = = Az AA7E HA = ofof ghrkju
& Jang, 2016). 121 o]&et HAS 5o &% 5
A Be JEE 7Wo g FA ofbEs 7F AT olsft
A7t SE PAote HdS et ddos sS4
S RS G 4 QlojoF & Aotk £, o]
9] o) & Yehe= 2452 Aet R E B A A
o] A& =4S AXH oHﬁH}o]-_Q E/\H—aﬁo}:u]- ZA7]8k
Aol 5t FHo| 7 4 9l AoltHSun &
Medaglia, 2020).
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ol +Hok= R&DAZH7]E] A(%)2E9] 7N o
& $Y5ts B4 97999 22 Y B FEL
O TAAZANA AlsH= Zel UYL} HE7E At
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T o & 9= ‘9838t AW (Useful Information)9)
A71= 2 QItH(Cash, et al, 2002). 181 &
435t Rl ATA(Saliency)Zt P43 (Legitimacy)
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Kooper, et al., 2011; Goasdoué, et al., 2007:
Haas, 2004; Hough, et al., 2013; Niederberger, 2005).
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Nabeshima, 2006; Lee, et al. 2020b). &
St AR AIAE = ols|IARE 7+ A H G
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2 ITY UL HholEet I3 AE 7HE &
o 79 A Ao wek g A7 ] 2
Y=L QIKSeo, 2019: Fun & Hwang, 2020). 5-&
HOFE TA| 15, B4, 78, oA, AR, A5 2 A
ok Aol H-gotel= AlEl7F AUrkLee, 2018:
Maria Cavanillas, et al., 2016). #8}7]& A2 2o}
M 5 R&DFAL HolHE 7|5t & 4 39 F
AR g&ste= A7} 20004 FEEE FHEHA,
R&DHIESt FAIES &4 2 33 SHE ¢
ot FHHQ 7% BAREE ATols A7 AYE
(You & Choi, 2004). 3 A AAHCE =7 4
A Hldlo]87} 5ol wet ol F E83t A
S8 AP A A AEE AS
ottt F ol A R&DEA tlofe et
tlolg BAAE7 E4 Be7|e detol A%
HA B8 4= 9lom, Hol8 9] £/ E3
U =30 Hls) R&DFARR} Tsto] o|sfHAAE 7F
o] ofatas 9 AR Ao A A = vlA
1 QITH(KISTEP, 2018).
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£ 9424l BAolth(Head, 2010: World Health
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Aol HUEFE B9l AL A&LSHA At 4
+ R&D 977189 R4 §% F23) A1 3l
(De Reyck & Roel, 2008). wztA] R&D HE7|<
P& A7 AT FAGE, w7, R&DE
F, ARISEE et @24 5o digt AR 4 2
Ag A5 913t AAIE st Aatsta At

(Lee, et al., 2020a, 2020b).

2) 7 RaD W18 34 9 %4 8

=7} R&D A7|gHhH o 2 7]42 =W(Technology
Roadmap)°] 34291 A77]€)7|H 0 & ARGH I Qlrk
(Korea Health Industry Development Institute, 2017).
AFEARD QA = A7 F3of whet AT,
Lk Q1 =718 A ot At

(12H4) R&D E5A4 =& — Q&) R&D &5

3 AYEH (XY EFEY 5) — 32A) R&D £
¥ 29 R&D 99 & — (494) #8 R&D
A F4 Rk 2E — 52 MY R&D ¥
HAg LY 2 e

&gt ARAEC, AlFA, o
4, YR8 BE Bl Aertasel o =E2H= 9
o] siFEt T Y| SEET} 7Y w2 Y
ol 19Ae} 2dA oA BAE AL} 2l 719
g7l A4 gto g FUSH Aol A
ojgt RADEFAAE +HstL EEPYZ Yot
AE AgoltH(National Assembly Budget Office,
2020). Tt =7HAS A S 913 % 7IR&D A
o] th9] FAE LFAARE FAREZE ASHA
Z 7ks7do] EAsitt. o2jgt A7 Uehu= ll
OECD(2015)014 AAJRE 49A #E AHE A 9] 7]
Z SARI ZAE Bstr] A5t Ttk Ze A9}
ARz AApo] tigt 20| 5] =] A g7 o
2o}, webA] =7k R&DFAS] 84S Altst] 9]
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8 248 RRDA] 7+ AL A3 4 Y=E 4
B 54 nd9g AET, 0% Y ueR HETt g

O AR F ANE T 2kt
4, oY 2X(Frame Analysis)

o TAAE 1t AsH: A5 HHAC A
gol, o] gt 252 7iQlolut
S Astar QlAlSH=t 485l B0l ofsfsh
As dEe
2hA AADS AFolA 45 FAAEY WHol &+
o A= US E4ste] 2459 HAE olsfiste 3f
AHRRS TS| §15h Za Q] 4] 3 1HH(Ju &
Jang, 2016).

5= TEshe 2ol didol He A0l o
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i E A4 Gray and Donnellon(1989) 7§ 2
SolA 459 Y] FANA S Y, AA
I 9)(Substantive), AT A(Outcome), S
oY A(Aspiration), = ZH U (Loss vs. Gain), EA
T Q(Characterization), T ZH U(Process) 2. &
67 S0z TSI Lewicki, et al.(2003)2 3t
A4S Y TS FAA T A(dentity),
EAHo] 1 9(Characterization), A3ZQ2F 7Y
(Whole Story), Z5 #=] T8 (Conflict Management),
A2l A 28 Y(Social Control), ¥ Z&] Y(Power),
9 x| 9(Risk), £ Z=H(Gain vs. Loss) 0= H}
41 5HA 870 = FHE5kolt

2 A7 T U0IE FHA 57 R&DAZH|2
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S PR 2 D YT Chot Gk FHREO| Sl Mt 2ot 4R 1

Aog Zs AR T Y-S BAoH] 93t 0|24
EQE 245 Aot &, 25 A Hgt ZoE
OJn|3l= A4 Zd|)(Substantive), 25 Atitol that
B719t 71 E ulsks 4 ZA(Characterization),
25 Be9] g3t Aol gt Q14 Qu]shs I
I A(Process), 259 2} o] 2HE F= 4
7} 23 A(Outcome)S A3 HQttt.

[I. e
1. A7 MX(Setting)

E o 183} e R&D AY|EL 26}

PM¥} R&D EFAA =&l A+ o= A&7 A

2 A4 o] At

UutE o2 EX AFYH 9] IHA| ARk sfgHo
%

o A7z d dHE &3 sid R&DYH=

i)
e

=
)
k=0
S

-

BREP Bk & @70l (18 D3 2ol 31 4
IAP} cheo] AW RED FelES T o
&S 58 WA AR} B e, AR
32 v RID A7 et ERAAS
G PO ABIE A ] Boltal
A 2 A0 o el 29 FET 5 Y

2. 37} R&D FATE T YA
1) AHolg
27}14ek7| & A Al Y B A H]| A(National Science
&Technology Information Service; NTIS)] =7}
R&D FAGE 5 2017978 202087449 FAH2
A Hlo]E 9] ﬁok”(AbstraCt) =3} olgith. o] 1
Fot T A1FY TE2 Hls AAAS Asto] o

Expert advisory operation procedure
for national R&D strategic plan \
Projectmanager Expert groups
Offer R&D area derivation framework
R&D area derivation framework {4 components)
4 components) and ¢
( B pmce)dures a discussion/understanding operation
Agree procedures
l
- Major disciplinary fields by Offer Conduct consultafions to dgﬁne
R&D area research areas based on national-
= Keywords by R&D area funded research projects lists,
* Nationakfunded research (Step 1) R&D major disciplinary fields, and
projects lists by R&D area research area . pinary g
g keywords for each R&D area
confirmation
= Providing information on the ~
number of investments by Offer . _—
government agencies’ R&D (Step 2) Discuss the direction of
area investment by analyzing the status
« Providing information on the R&D investment of research funding by R&D area
amount of investment by direction
government agencies’ R&D proposal
area

(12 1) 27} R&D A7 YY

EES flo HEIL MR 2EEA £

(Fig. 1) Expert advisory operating procedure for deriving national R&D research areas
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A] gloJE|(Raw Data)s

Tl Fsd 0w SH
AN ZA] gloJEofA FE F o] 2(, ZHA Al
E3 22O F5&, IAH] F127} 0, aging/ageing/
aged?] u|7} AH] 93} = AR AT AT

° A $)E AAT FF &
(& Dol g3kt

(2 1) 27IR&DIIH H|O|EAI HQ
(Table 1) Overview of national R&D project data set

9aASLE 2,53440]H,

298 B RRDIALIE FEF7IZ202 37149
SRS BRAAT Rofslol AW, A5EFHE

Target DB

National Science &Technology Information Service(NTIS)

Search terms

aging OR ageing OR aged OR longevity* OR elder* OR gerontolog® OR geriatric OR
senescence OR senile OR neurodegenerative OR neurogegeneration OR dementia OR
alzheimer* OR parkinson® OR huntington*

Period 2017~2020
Number of data 2,816
2020 402
2019 858
Final data 2018 726
2017 548
Total 2,534
[Step 1] Scopus’ ASC)code
Defining the . f . = ﬁ]
classification(ASJC % gL g
codes) based on E
the author Scopus 344 ASJC (Al
keywords in Scopus Scopus DB Science Journals
papers g = =
Classification model
[Step 2] : f ' Biochemistry

Assigning ASJC
codes to national-
funded research
projects

. 2 - Immunology

[
P \ Pharmacy

54

National-funded
research projects

Assigning Top 3 ASJC
codes into each national-
funded research projects

82

(I 2) 271 R&D 1A GIOJE0] ASICEE 20 2HY
(Fig. 2) Process of allocating ASJC code to national funded R&D project data
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913t Hdgkgol a3t A7 FEA| gobA 33470
o] ERAAR F/dH SCOPUSY| IHeHEFAA QI All
Science Journal Classification (ASJC) T =5 A =o}
Ak & d+o)A AJC ZEE AP LS ERohe A
AR 28ttt 24 BAER ASIC Z=F Foisl7] 9
3 220200l 2AgE FlofE 7|2 oF 1008t
A $73(949,35574)3}2L Scopus El°]E % A =(Title),
ZE(Abstract)S $HHA T A (Feature) o2 ARES
1, ASJC ZE= o] E(Labe)Z ARZ3lo] 1A dA]
Yol¥(Feature Engineering)& S5, 7|Asks
(Machine Learning)¥< &-8slo] 2dS 74519
o} o] g5d REE 7|Rte R A 23 173t
A R&D FAE o o] et i FE A9 3ME
Fosioiet. AA ARl 32 (19 2)of HERH I

2) 13} 4 Hlojg BAMHE

13t ™A =7k R&D A9 A Y92 mieto}
7] flsf LAPEE FolE ASJC TE 7HS] A
EZA(Co-occurrence matrix)E Vantage Point®
(Search Tech, Inc., US)AZE Y0} &-g3s}o] 1L
o9, =2H AHE 7|HCE VOSviewer (Leiden
University, the Netherlands)& &-8-5t0o] 2 AH
g L AIZSE 9513t & Aol A= VOSviewer
SY2HY 7|9 F Folzl HolHE k9 A
2 HE k-means(k-8+t) STAE T 7]Ho] B|s] B
o skl ol itk QIFFHNY Gl HES
3 Z&g Z7%ste S9AHR H+= modularity(E
A) 22283 718 At (Yan, et al,2012).
Modularity S AE F(Clustering) =4 9] 34}
E(Resolution) #9 248 &9 22|28 /M4E A
4 e, =Y Fo] 245 B2 9 28
E7} TS0 Ak, ST} 0.19 49 1709 S AH,
1.0%1 A 6719 SAE7F 2EHT & AtoA=
ASC] 29| 232 1A EAH = 572 A
gotoltt. wref SYAHE 6712 AAok= 4% 2
A 59 &3 FH 7|9k 173t A1g o] o

A9l EAERA B2
2g0] £Rj51A B,

3. s} M RADYEY =& U £Xp 23 HE
1) 723} ¥ R&DYY

Scopus ASJC & FALAY tlEZ A0 o5t 2
A PE A4 BAZA = (TF 3)00 Ve AT
ZAH &% ASJC FE(E, node):= Y
2 2 HH, =59 A7|= AJJC ZE9f HlES

ojelgie}. 1% Bl RED A4S

39 & 5719 2
A ST AE 4 A FYAE 5 A E LA R
O 2 Vet 7t ST AE 0| &3k R&DIA 9] A&
(Title), W-E(Abstract) ¥ HE=Z2H-E(Word Cloud)
BAAYE SPHOE FESH] HFH 0w A
Bl A ofotal Fgotgirt. & AtolA AlsE JE7}
PMI} AE7F e 7F 452 €0l dl oldH &= 1|
AR of® FEI} A FE|ojA 4
o 7]ofetl=A We-Z el & .7t
Atk olF Bl FF R&D A7 I AT+
AE7} Y Zsfjopst S tigt ol =E =Y 4 U=
Zoltt. wetA AH A (EHAH 1)AZA %
g A& QA S0 A 9] 1A} 7fQl o
B o, Alof, A= 9 AL, mAfH| A0 TeE
gk Waet 7lesta, U Al (E2AH 2) 39}
7|2A e ot 71 1, wof T 7Y
= 928 71A, 7 EE ol & A A\, kBt 2
A 7130 w3k A, (EPAH 3) woh WA AT
ofo] wE Xl Al =g A 9 g4l A7 A%
off that 71z, $70, YA, A&t A3t A+, (F2A
gl 4) ot B A e} AEA(HAEUE,
ooz, Hio] QOO 5) N, HAE &
7H171 54 AEQFE) A4 7 9 A-gsto] st
AT, (EPAH 5) AEAC]: HWV|&EE, 58

Z7171, AFAS, VR/AR)Z E83 1A AL
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ClusterName  ASIC Code Descrigtion CAtEE A RE=Ver e e
2700 General Medicine 7 el Pk
4 2739 Publc Healh, Environmental and OccupationalHeatth Custer 2 :;g m:::‘““
red) 2732 Orthopedics and Sports Medicine (Green-colored) 1313 Molecular Hediche
l 3812 Physical Therapy, Sports Therapy and Rehabiitation 1302 Aging
2204 Biomedical Engneering

£l - ‘ w’f < 202 2@6 it
o e e e dge L meme  ome sgo | o
(O3 3) 1Es} 2 571 A7 HY
(Fig. 3) Five R&D areas related to aging
59 1% M D AvhE Aol BRE PRl T 24T 4§ Qs 1EL A3 gom, §99)
St Atof it wi-gofl TRt Aol oA thefet 2419 71&4 EA4S 12 A4S
o @A 7leT (FYAH DIFA BEF 1T 5 Qs AEE ATkl AF71g9 (5HA)
Au oA gl & Qe e Aie A7 15 Mg R&D 98 A3 Y € 2oy =39
oA 1gst £oFE 7]&4 #HolH R&DIAE vl &5 HHE &-go] 7h53sitt
(2 2) 28AH 19 Top 5 ASJC ZAE
(Table 2) Top 5 ASJC code list in Cluster 1
Cluster ASJC Code Description Frequency
2700 General Medicine 177
2739 Public Health, Environmental and Occupational Health 174
1 2732 Orthopedics and Sports Medicine 83
3612 Physical Therapy, Sports Therapy and Rehabilitation 80
2204 Biomedical Engineering 102
84 20218
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intelligencebased indicators death
hospitalized

biomarkers phySICal

di | Evaluation predictive
caralovascular Paml Hospital pumonary

th ti | metabolic
hearinggzzgzz;é Patle nts Gait %r!ingd e r y platform

walking jointclinical rehgbiliifationChr?an'iCtive
Ll i Surgery m i gehiont emergenc
aglng d|seasee ab&ya”hea |th impa?r_mezt
Exercise CAl€lmprovement improve
demertia oic personalized guidelines
public treatment pathogenesis

Environmental
excavation

(J& 4) 2AH 12| Word cloud
(Fig. 4) Word cloud of Cluster 1

2) (E9AH 1)TEA 23 Au|A: A =
HolA o 1A ARl $EF A9 A, Ao, A
2 2 AE, geAfu| Lo #t A+

SYAE 12 AN o2 FAEH SYHAEZ £ 38
719l ASJCE} gE|o] Qlom HIES W =0 oA
et =A et 8 Eok2 X General Medicine

E 3) 23AH 19 FQ AFMH 2|AE
(Table 3) Major R&D projects list in Cluster 1

- : Funding
Organization R&D title Year (1mil KRW) Start date | End date ASJC codes
Yonsei Immuno-aging inflammation cohort and 2019-09- | 2022-02~
University mechanism research team 2020 500 01 28 2723/2403/1302
Korea Institute | Development of oriental medicine i e
of Oriental | technology for prevention and treatment 2019 670 2018-01- 2024-12 2204
. . . 01 31
Medicine of senile bone disease
Seoul National | Global intermediary research in molecular 2013-09- | 2020-08-
University medicine and biopharmaceuticals 2019 506 01 31 3004/1706
Discovery of biomarkers and development
. .| of diagnostic kits to verify the 2017-04- | 2021-03-
CHA University effectiveness and safety of aging stem cell G 400 01 31 1313/1307
therapy
Korea Institute | Customized diagnosis/treatment, 2015-01- | 2020-12-
of Science and | regeneration, rehabilitation and new drug | 2017 | 6,743 01 31 2742/2204/2746
Technology | development
Cognitive function evaluation and
MIDAS IT Co., | cognitive enhancement medical device 2016-05- | 2020-04-
Ltd. development in patients with cognitive 2017 605 01 30 2738
dysfunction
Korea Institute . . A1l 1n
of Industrial Senior-friendly medical system platform 2017 374 2017-01-|2017-12 2739
technology development 01 31
Technology
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(ASJC: 2700), Public Health, Environmental and
Occupational Health (ASJC: 2739), Orthopedics
and Sport Medicine (ASJC: 2732), Physical Therapy,
Sports Theraphy and Rehabilitation (ASJC: 3612),
Biomedical Engineering (ASJC: 2204) 5-°] it}
(F 2)). 71959 Q=g JHH 07 HojF= Yu
S EE gQlel 2 A S AH 194+

patients, clinical, hospital, medical, care, health,

elderly,

rehabilitation, chronic, disease, personalized,
treatment, prevention, therapeutic, improvement
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(Table 4) R&D support status by cluster

Cllster Number of R&D projects Investment of R&D projects
Number Portion(%) Funding (1mil KRW) Portion(%)
1 563 22.2% 73,173 16.4%
2 554 21.9% 09,051 15.5%
3 465 18.4% 87,627 19.7%
4 540 21.3% 107,497 24.1%
5 412 16.3% 108,468 24.3%
Total 2,534 100.0% 445815 100.0%
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(Table 5) Status of major government departments for R&D support by clusters
Government Agencies Cluster Number of projects Investment of R&D projects (1mil KRW)
1 276 42,994
2 273 48,728
Ministry of Science and ICT 3 237 56,649
4 138 27570
5 126 42,239
1 161 9,894
2 244 11,196
Ministry of Education 3 153 6,663
4 82 3,975
5 03 2793
1 105 14,235
2 29 4,419
Ministrs{){z}flgfealth and 3 59 14059
4 54 12,749
5 33 5437
1 4 2722
2 2 3,849
M1mstrya?lfj TEr[all;lreg,;ndustry 3 4 4205
4 40 27,059
5 47 27,368
1 9 1,557
2 1 25
MlmStg ;rft EE\)/ISES and 3 3 3014
4 115 17324
5 127 19,782
1 8 1,772
2 5 835
Others* 3 4 3,037
4 111 18,819
5 16 10,848
Total 2534 445815

*Others: Ministry of Agriculture, Food and Rural Affairs, Rural Development Administration, Multi-Ministry, Ministry of Food and Drug Safety, Ministry
of Environment, Ministry of Culture, Sports and Tourism, Korea Forest Service, Ministry of Oceans and Fisheries, Ministry of the Interior and Safety,
Ministry of Land, Infrastructure and Transport.
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(Table 6) Frame differences for national R&D strategic planning

Conflict frame

Project manager (PM)

Experts group

Substantive frame Balanced planning

Planning on the relevant research fields

Characterization frame

Perceived the groups who claim that a
specific area of study is important

Perceived PM who has not enough
competence to balance the overall R&D
investment

Process frame

Selected Expert groups cannot be
representative of a specific R&D field

(Bxpert with influence) Representative
process / (Expert with no influence) Trifling
administrivial matter

Outcome frame
developmental research areas

Contributing to decision-making in resource
allocation by securing objective and

Maintain/expand the importance of the
relevant research area
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(Table 7) Frame differences for national R&D strategic planning due to the information analysis
framework and useful information

Conflict frame Project manager (PM)

Experts group

Substantive frame | Balanced planning

Planning on the relevant research fields

Characterization
frame

The existing perceived the groups who claim that
a specific area of study is important is changed
as PM is recognized as a reliable group who can
provide more various emerging research areas

PM is recognized as one who has the
capacity to balance the overall R&D area
with providing the unseful information to
the experts groups

Process frame
more representative

Due to the experts reviewing process with useful
information, it is judged that the result can make

Recognized that the legitimacy of the
process has been build as the research area
is systematically and transparently derived
with useful information

Outcome frame

Perceived that it is balanced through the review
of information by experts, and has elicited a
developmental research area by reflecting the
opinions of some junior researchers.

Maintain/expand the importance of the
relevant research area
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