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ABSTRACT

This study examines international mobility patterns of climate technology researchers by comparing mitigation and
adaptation subfields. Using Web of Science climate technology publications (2018.1 ~2024.9) linked to ORCID education and
employment histories, country-level career trajectories were constructed for PhD-holding researchers who authored at least one
publication with a Korean institutional affiliation during the observation period (n=2,998) and classified researchers into five
mobility types: stayer, returner, inflow (brain gain), outflow (brain drain), and circulation. The analysis reveals that 70.1%
of the researchers exhibit at least one cross-border education or employment experience, indicating a comparatively high level
relative to rates commonly reported for doctorate holders in prior mobility studies. This elevated rate likely reflects both the
globally collaborative nature of climate research and the sample's focus on core researchers with complete ORCID records.
Subfield comparisons reveal statistically significant differences (x?=34.55, p<0.001). Mitigation researchers show a higher
outflow rate (23.8%) than adaptation researchers (19.2%), supporting Hypothesis 1. Adaptation demonstrates a higher
settlement rate—the share of researchers currently employed in Korea—than mitigation (79.3% vs. 74.3%), supporting
Hypothesis 2. Adaptation also shows a higher net inflow (+19.2 percentage points vs. +8.5 in mitigation). These patterns align
with differing knowledge-production regimes: mitigation research tends to involve more standardized and globally contested
solutions, while adaptation research is more place-based and institutionally embedded. However, the observed effect sizes are
small (Cohen’s h=0.11-0.12), suggesting that subfield characteristics alone do not fully explain mobility differences; factors
such as funding structures, industry linkages, and visa policies may also play a role. The findings suggest that climate
technology talent policies should be differentiated by subfield, emphasizing circulation and return pathways for mitigation

researchers and retention/settlement support for inbound adaptation talent.
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(Gémez et al.,, 2020; Haak et al., 2018; Youtie et al.,
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ORCID API
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Korea-affiliated Authors
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Career Data Linkage
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Statistical Comparison

Fig. 1. Research framework and data processing flow
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Table 1. Author characteristics by author name
identification (disambiguation) method

L Mean First
Publications o
Method N % ™) Citations author
N) (%)
ORCID 9,111 20.7 4.92 89.5 48.7
RID 2,242 5.1 4.96 100.4 46.9
EMAIL | 10,054 | 22.9 3.15 39.7 41.1
Name 22,545 | 51.3 1.47 20.9 19.7

ORCIDE H-3l 9,1117(20.7%)°f T3, ORCID API
£ 59l 1S(education) 2 3l-&(employment) ZEE 5
Astal, & FHO 7|, A9/SH Al AIRY/F
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AT (Jung et al,, 2024014 7 HEES 7uto
2 @ oIt} A% AL GF 4% 71#e] ORCID
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Q) 9} 78 FHE RE W93l 29987 o]tk Table 2).

Table 2. Summary of study population

Category N %
Total Korea-affiliated authors 43,952 100.0
Authors with ORCID 9,111 20.7
Authors with ORCID education and

3,822 8.7

employment records

Authors with PhD record

2,998 6.8

(study population)

Note: Based on climate technology publications indexed in Web of
Science (2018.1 ~2024.9).
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Table 3. Definition of international mobility types

International

Type Definition
P Mobility

PhD in Korea — Employed in
Stayer . No
Korea (no overseas experience)

PhD in Korea — Overseas

Returner . . Yes
experience — Employed in Korea
Inflow PhD abroad —
X . . Yes
(Brain Gain) Employed in Korea
Outflow PhD in Korea — v
es
(Brain Drain) Employed abroad
PhD abroad — Korea affiliation
Circulation (at time of publication) — Yes

Currently abroad

Note: The study population comprises authors listed with Korean

institutional affiliations in Web of Science publications.
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o= F A TA Qo] T AT BEA ] e AEA
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2 71202 AY 588 BRATtE FHo| You,
s #H ATA sfe) W& 9F FH A7A o
2 99 FESA FaTs A7 Ak

2 A7 VISHES Zled S, A2z
4AS 7|ZHI S Ve ARER
Science and ICT, 2022)94 787 E A=A 7]% 71&
< ALttt o] EFAAE IPCC (2007)9] F=/4-5
Tpe wesiel, LA N3 A 9 B4Y BHE
3 AE1EENT Z1FHEs Gl dhat 48l
S PRt A871&(127N)E FEETH(Table 4).

LA (Ministry of

o Hdo

Table 4. Classification of climate technologies by
mitigation/adaptation

Category Technologies

Solar PV, Solar thermal, Wind, Ocean energy,
Hydro, Water thermal, Geothermal, Bioenergy,
Hydrogen/Ammonia power generation, Coal
liquefaction/gasification, Nuclear, Fusion energy,

. Hydrogen (production/storage/transport), Biomass,
Mitigation

26) Waste resources, Power generation efficiency,

Industrial efficiency, Transportation efficiency,

Building efficiency, CCUS, Methane treatment,

Other GHG treatment/substitution, Carbon sink,
Power grid integration, Heat integration,

Power-non-power sector coupling

Climate change monitoring/diagnosis, Climate
change prediction, Climate impact assessment,

. Vulnerability/risk assessment, Health sector
Adaptation

(12) adaptation, Water management, Land/coastal

management, Agriculture/fisheries, Forest/ecosystem,

Industry/energy, Disaster management, Adaptation
infrastructure

Note: Based on MSIT Notice No. 2022-55 (Detailed Classification

of Climate Change Response Technologies), pursuant to Article 2

of the Act on Promotion of Technology Development for Coping
with Climate Change.

= e 38 719s 9eEld RREY 20E 3
|otrt. AAt HHSE =Eo] AETV|eERE 1-26)
= A371s(Ehd 27-38) £ol2 ERE 4% o dd
o] X35l on oF Holoj 74%] =ae THS 2479
(82%)2 S5 AASHA.
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Aol g Hoke] o]F e wors
shershlct. ofo] ke BATA 2,08
oF WY AT 24199, Hg71& ol

| A7 826 0.8 Vektom, 2470] ¢ Hofo]

AFAE 19] gME o5 49
TEY 7o) 7lEEAE BEsle] T
Aol 24| o]s d3S wotsith IR
M 2457147 4871 Hok 7 olF 93 ®n
o]Z 7ol AlF(x?) AARLE Felsty, 7H 1319
)% 7H 2= ARFE)e SHEE HlE APl E
AZ3%h A3E7]% Cohen’s hE AM&ESHH, 7H&/4S
5 A7 AT IFE B4S HPstAt

e
rlI.
N
g
1%
i)
X
fo

4.

Nz

—|_

HI

4.1. 83 713713 A ATXI| TH 0S4 53

163 71 971% 2ok 94
£ Hol=7pm)dl disto] 7]
#571 BAS B Yo U 7131 By
A} 2,998% S A4 olF FHE B AFAE 2,10378
R e e
15 IR} o FA T 2 F=X]o|t}. o] Zh2H|, 51<]
WAL FEX}(Inflow + Circulation)7} 1,050%8(35.0%), =
W ¥FAF FEX|(Stayer + Returner + Outflow)”7} 1,948
(65.0%) 0.2 Lrehytct.

B FoAE A7ar
FApe] FAolF-L of

Table 5. International mobility types distribution

Type N Percentage (%)
Stayer 895 29.9
Returner 602 20.1
Inflow 754 25.2
Outflow 451 15.0
Circulation 296 9.9
Total 2,998 100.0

Note: Study population includes researchers with confirmed PhD
(end_date in ORCID) and current employment. International movers:
2,103 (70.1%); Domestic PhD: 1,948 (65.0%); Foreign PhD: 1,050
(35.0%). Net inflow = Inflow — Outflow = +10.1%p

http://www.jccr.re.kr
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f9UE 4vRe. o9 49 gl Fel ARk
Stayer”} 29.9%, 319l F3¥ & ATt Returner’} 20.1%
2, @4 FY AF vF0] 49.9%S A5k} Qo]
H UPASIOIE A5t B GFOIA BESH: Inflow
2 HIFO] 252%% 7MY w2 HISS AASIAIL
“1, oA BIARSHIIE F5ERT & @A SfQolA &
St= Outflow ()= 15.0%2 Ue}, &8982
+10.1%pE ISR ol T FYRE BRE Fo|
old steFERT AR BERS JlFow § Aow
624 32), A 719716 A el 434 A
ofEth
4§ 974 F8 S BNT A%, ¢
A(75478)2] 4+ Ulj‘# HPARSHY] HEATT 495%5(65.6%)
o= Adr A HFE A5t o, dE(709, 9.3%), A=
(637, 8.4%), F=(37, 4.9%)°] FHE °IU. F=(451
§)2] Aol nl=o] 1428(31.5%)= 1915 AHASIA L
U, S3H41, 9.1%), =281, 6.7%) 5.2 AdFo
2 G is Lusle F48 2ol ol A
L0lo njZ 2AoF 2w HhH 920 AfjFog 1:1r
I =7t A= A S HojEth(Fig. 2).

ol

o i
o flo

e B Inflow (PhD Country)
W Outflow (Current Country

400

300

of Researchers

200

umber

100

. I | ll-.--_-_l_ . EH -
;Ed g ”, 2

Country

. Partner countries: Inflow (PhD countries)
vs. outflow (current countries)

4.2. #FJlsa HM3JIE 20F 2t 0|3y 0|

0lo
HI

£ HojA s AFEE 2571 487]& #ofY
A4 AFAETE FAolF ol ofH Zpo|7} EAsH=717)
o tiste] 2o A AT 71 13} 28 HESHA g
HA A=714(N = 2,419)3 2-37|&(N = 826) Hof 7t
oA HeS vw3t A3}, T Hof 89 7lo= A%
o=z foJulgt xpo]7} FIE|YTH(x® = 34.55, p < 0.001).
A571& BoollA g BhAkeke] HEA 5 SE &
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g HEEHY REB)S 238%E, H871&(19.2%)ETt
4.7%p A Urert 7}*;_ 1@E71E 94 A7 99
FEE2 A87e A A7AEY &2 ZolthE AX

gttt ol #E7&ol FAIHQ EEIE i HAA
4, %i‘:'é- Al Aol Edste] AFAE0] SR &
EH= A¥0] =22 AR
Hhd, 141 AL HL7& 793%E IE=7|E 743%
Hoh 5.0%p =4 UEY 7HE 2(3871e A AR
= FREL H57 l" 4 AHAET 52 AolthE
AR5k B3 A7 &RAES +192%pE, F

27108 ) BT 107%p 9T ol 487
i B4 AT SAo] ATAY F| PR FARS
A,

olet 22 71 A AN BE SAHOE foulst
HTh(HI: p = 0.015; H2: p = 0.002). 7=/4S 22 A4
A4THE AT WHE BHNE F M BE 5
3 PFOoT FOSH ETHL: p - 0.042; H2: p -
0.008).

Table 6. Mobility comparison between mitigation and
adaptation technologies

T Mitigation Adaptation Difference
e
P (N=2,419) (N=826) (Ada-Mit)
Stayer 28.4% 33.1% +4.7%p
Returner 21.7% 15.5% -6.2%p
Inflow 24.2% 30.8% +6.6%p
Outflow 15.7% 11.5% -4.2%p
Circulation 10.0% 9.2% -0.8%p
Total 100.0% 100.0% -
Outflow Rate
23.8% 19.2% -4.7%p
(HT)
Settlement Rate
74.3% 79.3% +5.0%p
(H2)
Net Inflow +8.5%p +19.2%p +10.7%p

Note: Chi-square test (5-type): x> = 34.55, df = 4, p < 0.001;
Inflow/Outflow 2x2 test: x> = 15.73, df = 1, p < 0.001;

H1 z-test: z = 2.17, p = 0.015 (one-tailed), p = 0.030 (two-tailed),
95% CI [0.6%p, 8.7%p], Cohen’s h = 0.11.

H2 z-test: z = 2.89, p = 0.002 (one-tailed), p = 0.004 (two-tailed),
95% CI [1.7%p, 8.3%p], Cohen’s h = 0.12.

Sensitivity excluding 247
confirmed consistent patterns (H1: p = 0.042; H2: p = 0.009).

analysis overlapping researchers
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Fig. 3. Mobility distribution by mitigation/adaptation
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) % 7% Robe] A4 BAo| AT} o)Fo] ¥
H& At

2 AFolA Y AFAEY FAlols BE Bleol
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