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ABSTRACT

Recently, evidence-based policymaking is highlighted among Anglo-American countries as a method to enhance policy success rates

by utilizing evidence in the poliymaking process to increase objective validity and achieve policy goals. Currently in Korea, particle

pollution has become an issue that highly affects the health of citizens, and the Korean government is putting in a large amount of

R&D budget to respond to it. For timely assessment and modifications to particulate matter R&D policies, this research utilized the
mixed research method and analyzed the current budget structure of particulate matter R&D through the NTIS, and conducted a survey

to both citizens and expert groups to gather basic data. Furthermore, an expert group written opinion was collected based on the factors

derived from the surveys to acquire a more in-depth opinion. Through utilizing the accumulated data and written opinion, this research

provided a policymaking case study in which opinion data can be formulated into evidence that could lead to future policy implications.

Key words: Evidence-based Policymaking, Mixed Research Method, Particulate Matter, R&D Policy

1. M2

FZ 3 | Aol Sl mAEA] s=rF ASiR|AL vlAE
A g A7t S71el wet =11e] Skl AR )
o HAEAIE B7] F FRoke vAleE dRkRA, ol
Ashk= e Al AFF=E A € = Ak AARA
ZIFelA = 2B AR (PM2.5)9] 3¢ AR ¢ 2ot |
220 A AFE & AL, oA 2F7] A IS
A Ay 9 0] FFE & 5 UEE, ol 15 2
A& 242 SIAUTHWHO, 2013). w2hA mlAHR= =R
2733 Aoz ddd i ARt ARt F Sholt
AR O] A IRl A ARl 2903 AAAR] &

Q102 PHo| ZRsse, @A) o7t B uAEA|Y] 49
G QA9iEel aQlo] 7|98k Holek ¥ 4 UTKMoE,
2016). A9}A2) 291 Th] o] Q9let T a0 T
o] 7ksstl, T9) Rl9) A9 WA AAATE RS
e glom, S 2910 A9 o] ARSI =
5 5ol Iz Aol tholck(bid). et i =
9] 89 shaS 9ok, YA nlAEA WY e 2715wl
- HoHE LS TS| F4 Folul, FfelA] st
= ARtk nAEA) B S A 4 9 9y
9% 52 o) shaskud =5t Uk 531 20164 3t
714 71k AR Tk 2k 4 o], 20184 uAEA 7]
27 2E9, 20204 BAHA R&D LS SR

‘tCorresponding author : park5085@gtck.re.kr (Green Technology Center, 17th ORCID ~ ZEl& 0000-0001-6562-9967
floor, Namsan Square Bldg., 173, Toegye-ro, Jung-gu, Seoul 04554, Korea.

Tel. +82-2-3393-3928)

243 0000-0003-1098-2901
uje} 0000-0001-6965-7092

Received: February 15, 2022 / Revised: March 7, 2022 / Accepted: April 11, 2022

http://www.ekscc.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2022.13.2.231&domain=https://ekscc.re.kr/&uri_scheme=http:&cm_version=v1.5

232 HHE -

5 H71eS E8sto] nAHA] BAIE ik sl =7t
AF/NIAIA S B3 R&D ik HiE st ck.

20169 o], FFFoA 2] H]AHA] R&D ik A<
2o F7kstgom, 20201 g sfofgt 1,7899 9] wlA|
2] #H R&D ito] FAH A oH, 20161014 202087+
A9] F mAHA] AL oAk 55879 of gtk
(Lee, 2020).1) SHA|YF =9 ofl4t oin] AA] £21o] A3Hdd
gt B4 A= = A] gL /1o, ofo] & o
A B39l B[R] R&D A S {8 44| o]F
oA = WHHA] R&D FAEEE A6kl vlA|HA]
R&D A5 +Fste A4S JdE HExAet A
JAAE Bl FHT & ST A0l 7Iebete] wAHA|
R&D o] et A AL kAl Shet. o]Ho = AJRle] 9]
& Estal nAHA] R&D FHol it 242 T
ATE Ao, BAHCcR Fougt o] MEVE A
oF HERA Y GAHHE AP A Y 2 A
7= Bl AR TS Eod 4= 9l o2 Belck

A g A B8 5 Sl AR YRR J 50
JuAl =7HeS SHoE SA7IRPgA4T(Evidence-based
Policymaking)©] “g2°] JFE-S Eol= Wt A FES vt
17 9ltkSutcliffe and Court, 2005). ZA7|9FgA5E o M
TH3RE YoM S7(Evidence)E E-8310] T2 0= AT
T 5 Qe RS Yo S BHE op, SA7IIPg
2 43 Y HAPlA tst 8910] FARA &8 S =
88 T Aes 7120 dRela o] gl Ay
(Effectiveness)o]] 7|5HgT gai4=golA ©jgt 4= Q= Hieiqlzt
SAlol A2 = Tgollx] oK Rt e Al
PIAA By 799] st 889 SR = ot
(Turner, 2013; Head, 2010). E3 SA7RPg A2 43 2
< W o T8t SAS Ao QI o] g 4= 9l
£ IS o7, BHS FT g =2iE T Hlo|
g&o] AL o\ ARl A= Qlel] A S ok A
okS- 2= 9ItK(Yoon, 2012; Suttcliffe and Court, 2005).

=] B9 BEY Edo] A ol3RE SA7RPYES0]
A AR5 A&H 07 Hiolgkom, nj=io] B9 FA7NFEA
So]l T3t JAREE 2016100 =T, S55= AR F
A7PAES Qo 4 FA1 U LM 8] (Productivity
Commision)®] FFe SHAZ1TL Qlom, 7k 5 olA=
& e vier 2 Y S4E Sit dlole] 3ol WSSt Sick
oA HUjollA = wAIHA] R&D ] 435 sl SA7I9E

oL
i)

|

0l

A Fo7|ePHEAR 20208 EAAFO|L

rr

e

|

d

Journal of Climate Change Research 2022, Vol. 13, No. 2

202t - 8HES

R0 WO of2 vlel Wase] gl

ok, S/ IePgasg e Suagh dsie Aotk Ale
A2 BES BT 5 WA S FAT B e B
2 34 V8T A% 2 BAE oPIF 4% Uek(Pakhurs,
2017). Wb o] A ulet ke SAS Aesiel 283
= o] Rouuirt Fasic YISl B8 5 U 37
2 A AN, AT IR, TKE G olskeAR: Bota
o g Tk QI A sk 3 thelel o vi:
A EA B9 A4F So] glov], ko] ZA e
SRS SN Gt B A, 71E Tl 9 9] A
BARIPIE, ook =], 7 8 Wk A A7 274
55 Thet ol P TELY] Aurt 2L 4R s
4 = Tflo] ek BYTHKLRT, 2017, SPMIT, 1999). B} 5
AP BT 4 Qi ZA7H oIl chobi
WP T o] glovt, sstet ok el g A
35 42} 5 Tefsle] ¥y AT A4S Aelo] Bt
70| Zagell= =t SRk ok

olo] £ GIA ARl O, 7t o, 3 wlole] ¥
4 A4Rg 7oE @ Relie] BAEE 59t ol
FA= Besto] G5 Ff o)A R&D B 1 WY
TSI SHgirk ol 918 29I 2 o] WHE
AL FeIHE Hole] 24 Z0tE AL, ofo] 7]
Slo] olrS E&sk A S WAL ALk ohA
FagolAE B 8-S AoRh, AAFES mESlsc

o o

Ni=

2 ol el St} Peae) Sug BT B85
SoFIRE(Mixed Research Method)2 2-8513itt: SR
2 ARk Ao R AgEolal ARl HeleE B &
Bl APIRECE, g4 Holee} 344 HolsE A=
Bold o= 5ka5}714} sl= HpHo |tk Shorten and Smith, 2017;
Wisdom and Creswell, 2013). S3HIHES &85k= Flol= 2
7] AE0] =, ol TRt Ak WA, SHES &
| 7, o= A2 HlelEet ARl Elo[BE AT vl
slo] QARIEE Y= Zo| 7155 (Wisdom and Creswell,
2013). % dlolehe eFgE wele] Hole] ALgoR Hukg v
= 73571 3o, /g Hiolel= 11 Ao thet HlwkS: vk
A971 o], SRR Beae A9 F dolEie]
1

-
fu

g

2 B8310] XA H2L Sz Zo] sl T WAl

Mot e



ZUY OJMHX| R&D &AM §1p M0 &
SFIHELS Hlo]EE ok i J] o3 91ge 4= 9
= 7o) Sirk(Ibid.). /941 HiolelE 28T - 4
Q1 dlofe] =3 A] refolA| HiegstA]| EO}L W* 1] 4 A4

IS 2= Q1A

o} ore YL 4 A H, ol
o 3 SRHES TR Oﬁﬂg 7
BATE 2ANIZ B ohfe} 71E0] A dppEEot 4
A PN ELD} e o 2 gkesl 7:1.941 Hl3)| o]
o] o seehat 2 4 glekibid) et EES Bt 3
. 4% et B QS R0 ke 7501 o
AT 5o 4] B WO AAS W s, FUNE dolEE A
2ot shgst del ofeigol e % FHIbid).
B Qo Al BRle] ARzl Holegie ZIute.
& A2 Ve|Rr, AR Anat doleg 7os o
ol A1e] T} A AL SN Hlgste] o

Ot Gl B77 [Py Rt TEO0lA 233
ZAVEQ] Trdol B3 4 Wepde TRlsIR A} sjglon,

O 3kQ3F

oE $fsh HES 283k Zo] Blgsittal E3jrt. ol
Fig. 13} 2 Y IS EN AR AERA, TR A2
2 5 Hiole] $49 59 ol Eekn. 8% ool o
B F7HRI A }ZEA A oA HPO&% B3l S HAY
A a1Esfof SH=
A =] Ul*ﬂﬂdﬂ
57} tiate] ulawz] FARE F, ol 7]Htslo]
S R&D A 2 AAFES E=E511, AR oA Hde B4
T8 olpE 33 &, HEH o7 S vAHA] R&D Bl
ATE 95t FA =0 HIsRES ARekIAL SlSItHFig. 1).
71 3PgollA ulHHA] R&D 7|& 7] 4¢ I A4
302 ulAgt ‘uA|HA] 7|< i 2eg o] ulq|dA] of
2 7% EEAA S 8619 tHTable 1). & ESAAS &

SoBY
7ES. o

Qe

Step 1 Step 2 Step 3

Analysis of Domestic
Particulate Matter R&D
Investment

Survey to Citizens and
Particulate Matter R&D
Experts

of AR =

Deduction of Domestic
R&D Problems and
Implications

Step 4 Step 5

Deduction of Major Guidance to Enhance
Domestic Particulate

Matter R&D Issues

Domestic Particulate
Matter R&D Policy

D EE pEE)

Research steps

Fig. 1.

Table 1.

Source: Organized by the Authors

Particulate Matter response technology classification

Large Category (3) Middle Category (10)

Specific Responding Technology Category (25)

1) Cause Investigation

. Generation and Transportation Investigation
. Pollutant Source Identification

1. Phenomenon
Investigation and 2) Phenomenon Investigation and Measurement

Prediction

Source Investigation
Measurement/Analysis Technology
Real-time and Focused Measurement

3) Atmospheric Quality Modelling

Particulate Matter Prediction, Forecast, Diagnosis Modelling
. Climate Impact Evaluation Modelling

4) Stationary Source Mitigation

. Primary Stationary Source Mitigation
. Secondary Stationary Source Mitigation

2 Particulate Matter 5) On-road Mobile Source Mitigation

. On-road Primary Mobile Source Mitigation
. On-road Secondary Mobile Source Mitigation

Mitigation 6) Non-road Mobile Source Mitigation

Vessel-sources Mitigation
. Other Non-road Mobile Sources Mitigation

7) Fugitive Dust Mitigation

. On-road Fugitive Dust Mitigation
. Non-road Fugitive Dust Mitigation

8) Health Impact Assessment

. Toxicity Assessment
. Human Exposure Assessment
Human Risk Epidemiology

3. Citizen Livelihood . .
. 9) Particulate Matter Exposure Reduction
Protection

. Indoor Particulate Matter Detection

In-door Air Purification
Indoor Air Quality Management
. Personal Exposure Prevention Products

10) Policy and Information Service

. Particle Pollution Information Management and Service
. Linkage of Technology Research Result to Policy
. Globalization of Technology

<|x|g|<|c|8|e|mlo|=|o|z|z|r |~ |- |~ |z|o|=7|=|o|0|=|>

Source: Particulate Matter Technology Development Roadmap, 2018
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Table 2. Survey questions directed to both Citizens and Experts

Survey Categorization

Survey Item

Gender/Age
General

Information

Job/Education Level/Income

Degree of exposure to particulate matter

General Awareness of Particulate Matter

Degree of interest in particulate matter issues

Opinion on the severity of particulate matter issues

Opinion on the urgency of particulate matter issues

Opinion on future aspects of particulate matter improvement

Opinion on main causes of particulate matter

Opinion on the main actor for particulate matter issue-solving

Opinion on the importance of science & technology for particulate matter issue-solving
- Opinion on government policy contribution to particulate matter issue-solving

- Awareness of government policies to resolve particulate matter issues

Willingness to participate in policymaking to resolve particulate matter issues

Particulate Matter R&D Technology Perception

and Evaluation

Domestic particulate matter technology capacity
Importance of particulate matter technology

Necessity for particulate matter technology R&D investment

Source: Organized by the Authors
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Table 3. 2016 ~ 2019 Particulate Matter R&D investment status according to large categorization

Large Category

Number of Projects

Budget Size

Particulate Matter Mitigation

249 projects (46.3%)

149.1million KRW (53.3%)

Phenomenon Investigation and Prediction

146 projects (27.1%)

76million KRW (27.2%)

Citizen Livelihood Protection

115 projects (21.4%)

46.3million KRW (16.5%)

Fused Technology

28 projects (5.2%)

8.4million KRW (3.0%)

Total

538 projects (100%)

279.8million KRW (100%)

Source: Organized by the authors based on NTIS data

Table 4. 2016 ~ 2019 Particulate Matter R&D investment status according to middle categorization

Middle Category

Number of Projects

Budget Size

Cause Investigation

16 projects (3.0%)

10.8 million KRW (3.9%)

Phenomenon Investigation and Measurement

85 projects (15.8%)

46.5 million KRW (16.6%)

Atmospheric Quality Modelling

32 projects (5.9%)

16.1 million KRW (5.7%)

Stationary Source Mitigation

107 projects (19.9%)

67.5 million KRW (24.1%)

On-road Mobile Source Mitigation

84 projects (15.6%)

51.1 million KRW (18.2%)

Non-road Mobile Source Mitigation

23 projects (4.3%)

9.8 million KRW (3.5%)

Fugitive Dust Mitigation

32 projects (5.9%)

19.6 million KRW (7.0%)

Health Impact Assessment

42 projects (7.8%)

18.6 million KRW (6.6%)

Particulate Matter Exposure Reduction

42 projects (7.8%)

14.7 million KRW (5.3%)

Policy and Information Service

29 projects (5.4%)

9.6 million KRW (3.4%)

Fused Technology

46 projects (8.6%)

15.5 million KRW (5.5%)

Total

538 projects (100%)

279.8 million KRW (100%)

Source: Organized by the authors based on NTIS data

http://www.ekscc.re.kr
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Table 5. 2016 ~ 2019 Particulate Matter R&D investment status according to specific responding technology

category

202 - YHs

=

Specific Responding Technology Category

Number of Projects

Budget Size

Generation and Transportation Investigation

6 projects (1.1%)

4.3 million KRW (1.5%)

Pollutant Source Identification

10 projects (1.9%)

6.53 million KRW (2.3%)

Source Investigation

15 projects (2.8%)

8.71 million KRW (3.1%)

Measurement/Analysis Technology

48 projects (8.9%)

26.32 million KRW (9.4%)

Real-time and Focused Measurement

22 projects (4.1%)

11.49 million KRW (4.1%)

Particulate Matter Prediction, Forecast, Diagnosis Modelling

20 projects (3.7%)

12.34 million KRW (4.4%)

Climate Impact Evaluation Modelling

12 projects (2.2%)

3.71 million KRW (31.3%)

Primary Stationary Source Mitigation

27 projects (5.0%)

14.58 million KRW (5.2%)

Secondary Stationary Source Mitigation

73 projects (13.6%)

50.92 million KRW (18.2%)

On-road Primary Mobile Source Mitigation

51 projects (9.5%)

32.76 million KRW (11.7%)

On-road Secondary Mobile Source Mitigation

31 projects (5.8%)

16.07million KRW (5.7%)

Vessel-sources Mitigation

20 projects (3.7%)

6.73 million KRW (2.4%)

Other Non-road Mobile Sources Mitigation

2 projects (0.4%)

2.1 million KRW (0.8%)

On-road Fugitive Dust Mitigation

24 projects (4.5%)

15.72 million KRW (5.6%)

Non-road Fugitive Dust Mitigation

7 projects (1.3%)

2.66 million KRW (1.0%)

Toxicity Assessment

0 projects (0%)

0 KRW (0%)

Human Exposure Assessment

11 projects (2.0%)

3.24 million KRW (1.2%)

Human Risk Epidemiology

18 projects (3.3%)

10.51 million KRW (3.8%)

Indoor Particulate Matter Detection

3 projects (0.6%)

1.43 million KRW (0.5%)

In-door Air Purification

20 projects (13.7%)

4.69 million KRW (1.7%)

Indoor Air Quality Management

18 projects (3.3%)

8.52 million KRW (3.0%)

Personal Exposure Prevention Products

1 project (0.2%)

0.1 million KRW (0.0%)

Particle Pollution Information Management and Service

7 projects (1.3%)

3.65 million KRW (1.3%)

Linkage of Technology Research Result to Policy

17 projects (3.2%)

2.99 million KRW (1.1%)

Globalization of Technology

1 project (0.2%)

0.03 million KRW (0.0%)

Fused Technology

74 projects (13.8%)

29.73 million KRW (10.6%)

Total

538 projects (100%)

279.8 million KRW (100%)

Source: Organized by the authors based on NTIS data
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Table 6. Survey results of overall awareness level in the particulate matter field

(Unit: %)
Survey Item Public Experts Total
Very high 32.3 80.0 41.8
Moderately high 48.0 17.0 41.8
Interest in PM issue Neutral 15.5 2.0 12.8
Moderately low 38 0 3.0
Not At All 0.5 1.0 0.6
Very high 33.5 36.0 34.0
Moderately high 55.8 50.0 54.6
Severity of PM issues Neutral 8.0 9.0 8.2
Moderately low 2.5 4.0 2.8
Not At All 0.3 1.0 0.4
Very high 40.3 42.0 40.6
Moderately high 51.0 46.0 50.0
Urgency of particulate matter issues Neutral 6.8 9.0 7.2
Moderately low 1.5 2.0 1.6
Not At All 0.5 1.0 0.6
Very Positive 2.8 10.0 4.2
Positive 30.8 73.0 39.2
Future aspects of PM improvement Similar to the Present 38.8 14.0 33.8
Negative 21.3 3.0 17.6
Very Negative 6.5 0 5.2
External factors 62.5 22.0 54.4
. Domestic factors 9.8 14.0 10.6
Main causes of PM - .
External factors and domestic factors are similar 18.3 52.0 25.0
Investigation is needed 9.5 12.0 10.0
Central government 70.5 71.0 70.6
Regional government 3.0 4.0 3.2
Main actor for PM issue-solving Citizens 9:3 100 94
Industries 13.8 9.0 12.8
Citizens and NGOs 2.0 2.0 2.0
Education and research organizations 1.5 4.0 1.5
Very high 64.8 77.0 67.2
Importance of science & technology Moderately high 288 170 264
K . Neutral 4.5 5.0 4.6
for PM issue-solving Moderately low 1.5 0 1.2
Not At All 0.5 1.0 0.8
Very high 13.8 24.0 15.8
. Moderately high 27.8 50.0 32.2
Importance of government policy
o . . Neutral 35.8 23.0 33.2
contribution to PM issue-solving Moderately low 16.8 20 138
Not At All 6.0 1.0 5.0
Very well aware 2.8 40.0 10.2
Knowledge of government policies to Moderately aware 175 43.0 22.6
R Neutral 31.3 13.0 27.6
resolve PM issues Moderately low 38.5 4.0 316
No knowledge at all 10.0 0 8.0
Very high 22.8 51.0 28.4
Willingness to participate in Moderately high 465 43.0 458
. - . Neutral 21.0 5.0 17.8
policymaking to resolve PM issues Moderately Tow 73 o0 64
Not At All 2.0 0 1.6

Source: Organized by the authors based on survey results
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Table 7. Survey results of the level of awareness and opinion on the importance of each specific responding

particulate matter technology (9-point scale)

(Unit: %)

Specific Responding Technology Category

Technology Capacity

Importance of Technology

Investment Necessity

Total | Public | Expert | Total | Public | Expert | Total | Public | Expert

Generation and Transportation Investigation 543 5.47 5.26 7.02 6.94 7.32 6.89 6.85 7.07
Pollutant Source Identification 5.59 5.54 5.81 7.11 7.03 7.40 7.03 7.00 7.16

Source Investigation 5.65 5.61 5.83 6.93 6.87 7.20 6.91 6.91 6.88
Measurement/Analysis Technology 6.07 6.07 6.08 7.06 7.01 7.27 6.99 7.00 6.92
Real-time and Focused Measurement 5.76 5.72 5.95 6.89 6.88 6.95 6.88 6.91 6.76
Particulate Matter Prediction, Forecast, Diagnosis Modelling | 5.61 5.70 5.25 6.95 6.99 6.78 6.95 7.03 6.62
Climate Impact Evaluation Modelling 5.28 5.40 4.83 6.65 6.74 6.29 6.70 6.84 6.17
Primary Stationary Source Mitigation 5.64 5.49 6.28 6.83 6.79 7.01 6.79 6.85 6.56
Second Stationary Source Mitigation 5.67 5.58 6.01 6.94 6.87 7.21 6.94 6.92 7.00
On-road Primary Mobile Source Mitigation 595 5.81 6.53 7.06 7.03 7.17 6.97 7.07 6.59
On-road Secondary Mobile Source Mitigation 5.77 5.70 6.06 6.88 6.83 7.08 6.87 6.90 6.78
Vessel-sources Mitigation 5.38 5.41 5.25 6.53 6.50 6.67 6.58 6.59 6.56

Other Non-road Mobile Sources Mitigation 5.32 5.35 5.20 6.41 6.41 6.41 6.49 6.55 6.28
On-road Fugitive Dust Mitigation 5.40 5.42 5.35 6.59 6.68 6.25 6.58 6.71 6.05
Non-road Fugitive Dust Mitigation 5.27 5.28 5.22 6.50 6.63 6.00 6.51 6.69 5.79
Toxicity Assessment 5.56 5.61 5.38 6.96 7.04 6.67 6.99 7.12 6.50

Human Exposure Assessment 5.48 5.52 5.30 6.94 6.99 6.76 7.02 7.07 6.81

Human Risk Epidemiology 5.56 5.64 5.26 7.12 7.21 6.75 7.21 7.35 6.66

Indoor Particulate Matter Detection 5.95 5.97 5.90 6.97 7.03 6.75 6.91 7.02 6.46
In-door Air Purification 6.46 6.44 6.55 7.30 7.41 6.87 7.10 7.28 6.39

Indoor Air Quality Management 6.24 6.29 6.06 7.25 7.36 6.80 7.11 7.27 6.49
Personal Exposure Prevention Products 6.32 6.38 6.08 6.94 7.13 6.17 6.78 7.01 5.88
Particle Pollution Information Management and Service 6.25 6.28 6.16 7.08 7.11 6.97 6.96 7.08 6.50
Linkage of Technology Research Result to Policy 5.61 5.65 5.47 7.15 7.18 7.06 7.11 7.16 6.91
Globalization of Technology 5.64 5.70 5.41 7.11 7.21 6.74 7.06 7.19 6.56
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