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Figure 1 Theoretical research model
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KSCHF, FZ UL T AR RIS EAT BSOS R I T AR . SRR AT BB R B
Z5 DABRKAREZR. F, A7 R A A8 R A A IR A
ARG IRIGE A F A« AT T e N4 4L R Fe A Th R AT 78 T (4R S 5 E LA AL A
RIS IR 57 o SR I — A 7 ik B A2 DLEC L 7 i 5 R R RN
BB R . N F AT ETE BT ik RN R, 5 RIAAT]: A TUEE AR SO A 1R
GBI AR AR, [0&E R R 5 NSRS TR ARG R, H
FNBBAT, ARG LA R GRS, KBRS TR e A, g Bk A i
B 44 53 BT o BN G2 1) 1) 35 N 5 EAHE AR R s RS B I A G AR 1),
U7 I (D ERFEFZIEMGEL . SWHZ% . THEE. BB,
SCUSSCI/EL AR5 F 55 FEt, Ayt 7AmIrfmEm. Fi. %
Piv WK b QUREEE R, IR 7 8. fENCE LR 547 ZRBEN A BIE A 163
ANEHRIFN 520 ) B8080 195 /2 AT FE 25K, B 73 AT FEFE RO 05 AT R SR AR i A A 41
FEA 115 NFREBAREA 48 N, FEREETT 104 N BRTFER 59 Ao FEARN DIGEit-24 4550 L
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R 1 AOGHHEHFE
Table 1 Demography statistics

A hE TiH AAH (N=115) EANA U (N=48)
R 45 L LR 29 (25.2%) 21 (43.7%)
46 % ~55 % 63 (54.8%) 20 (41.7%)
56 & DL I 23 (20.0%) 7 (14.6%)
PESI % 98 (85.2%) 37 (77.1%)
E‘S 17 (14.8%) 11 (22.9%)
ol A, FERRA T 70 (60.9%) 34 (70.8%)
FARIT K 45 (39.1%) 14 (29.2%)
H R 0K 53 (46.1%) 35 (72.9%)
1 31 (27.0%) 6 (12.5%)
2 15 (13.0%) 4 (8.3%)
3L L 16 (13.9%) 3 (6.3%)
HEER fisit: 0 (0.0%) 6 (13.0%)
-t 113 (100.0%) 40 (87.0%)

BROAH 4 (2.5%)




AT RIS RN 5L IR AP o ¥, R EUR WURHIE N 5L B K 4R b ik
irkgs, BDXSPRALRMIE AN A SCUSSCIEL 3 & R 3CHl & BRR (=P RIRFR, 2=Fl
BF, 3=IEHF). B3k 5 AT Bt R 50 . i TS MR AR R I IE A/ ik
B (ps<0.01), PIHAEFAES G F (1 Mann-Whitney FAG I 7L T I, 45 RNk
2 fiR: ANA4URMIEN RTE SCUSSCIEL WU R F & w30 bR BRRRATR %S
SIS0 PR RO s TR AR A B (ps < 0.05); AA AR G i+ Bk 6 5
REFERLEIH (P=0.019). K, AHFH AR 23 2 R HRWEA 5L, 18

PRI LRI B35 22 5, IO A St AR TA BT 5K

k2 BELaHhAE T ERERMRIEER (N=163)
Table 2 Results of accuracy tests for paired sampling methods (N=163)

_ ANAH HE A
fetr U P
Me IQR Me IQR
SCI/SSCIEI LR
B 22.500 33.000 19.000 14.000 65953.691 <0.001
RE
W & 100.000  458.000 17.000 120.000 64580.600 0.025
iV 3.000 0.000 2.000 0.000 51635.713 <0.001
SR AT 3.000 4.000 0.000 2.000 66865.671 <0.001
2. 2 B 5y M SRR

AR SO R FIASR £ 5E 1V LEAL T (FSQCA) T KR IR R IR BN A K I B2 2 7. &
FRAINN : BHCAA K 2 BRI FEPE IR 4 R0, PERRH A R ESR DR AT e 2
ZRIEERA G, ARSI IR EME A BORBER T, XE DR R OGN LEE . R S 1 EE
By M (£sQCAYE ] T 70 W ANEEA B 6 AF N I ZER A S, @ T W RHE A A SRR
KERMASRI IR . PAFAFLENE T, $5QCA FATFHAKITE LT,
Fa g PEAR S .

SATER
3. 1 RE SRS

BB AL W RO T A& B B I AR, S a1 N, w5 R B
K 210 R SR A AR BN G5 RAR BACHE IR AR, ARG REAS R IB D0 BB AT & SR AR ME A
HBHEF RO R —ASELER RSP RN A T4, RRFFRmE, &EkT
TEERRBUEMI . T A 55 0 S50 20 RS (B K /) 7 B A L i e 1),
HUNEARANDT 1 CREE 10~100 NEF]D, KEEARZE L4 §7 AT FTHH A — Bk m
EL 51 /0> $5 FiR (Proportional Reduction in Inconsistency, PRI), Bl —F#E /K, AEALT 0.7519],



bt 0.811E 0,761, B FuLh & K &, KRR RS — BTN 076 BOR
WEFEN SN 0.8 [R50 B A AR i (0 SR U HFAE AR5 5 SR BISEAR E 5 0 1 L g A B —
RG], AR TN S BRWE TN G G A 5o 1 A0 2, & REA DT
TR IR A BB 1 S R B E ) 75%

ASCHTH AP AR RN GE RAT R I =Ml R, o, B (RENAZ D).
ST (IR i SRR A A2 e ) ARG CRBHGERAE 754 211 Beke) 8 =7 Hedia s
WH S BN H BONE S AR R, E 2 P BBy 2 R8s . 0T = B, <2
BHEN 1, B RGN 0. X TSR, I H B4 2 AT H Hod DA T RENE 3RS
A, B = SN B AR AE, 40 b PITR , AT SR ] BRI S A R B 4R
M P RL K B, AT 26 S RAR R e s g . S R e A RE ) 3 MRHE R 7>
B BEE N EREAEHE 1 95%. 50%A1 5% Akt & 3 NBAZRAHER [l Sk EgE it 2
E M T OUER BT ISRIBEE . filin, X v, B BT E R E AT

A RERF NG ZRET A4 4.
® 3 ERTEREMER ST

Table 3 Data calibration of core variables and Descriptive statistics

PRy RO R 1 kMgt

TAEARE KXE  wAERRE B ez BUME S ERKME

BHEAA 0.000 / 1.000 0.706 0.457 0.000 1.000
S 0.000 / 1.000 0.730 0.445 0.000 1.000

HE 2 7 1.000 3.000 5.000 0.270 0.349 0.000 1.000
ARHGEARL 0.000 / 1.000 0.681 0.468 0.000 1.000
[T BA AL 1.000 3.000 5.000 2.258 1.022 1.000 5.000

MIHS%H (1) 0.000 260.000 6000.000 1100.384 1917583  0.000  9550.000

T3 H # 0.000 2.000 9.000 3.025 3.988 0.000 32.000

3. 2 AR BN

B Seilid NCA A AN A2 S B A YL B2k AF, JF] fsQCA Kb Z 617>
Praf R RfErE . NCA AMUAT LU AR E 6 AR R 0 — S5 RN L B, 38 wT LLITHT
FRAFINEE, BIRSUKT, ERs R € 45 R 5 Z A ZAR AR SRR o i B R [A]
A (CRO AEFRELE 4T (CE) AL Bt B pR BT 13 BN B, N EHUEAE 0~1 Z[H],
AR BB R, /NT 0.1 AR BB & AN,

KAME T NCA Zrirgh R, GFRH CR M CE PRt A Rl 77k S i . 4
DR A bR R B2, (HIARIEF] 0.1 BbRHE, BIAEREN R sA R 25 k. it
— W RM QCA J5iEka b B AT, b ERAAFAEAN—E FEARIALE, 5 HAMEEK



SFEERIA 2P NI Z R . 225 CADETE AT B — Bk T 0.9 BLEAR Dy 0 i s 2
FAFRIbRAE, WK 5 Fr, A SRR — B ACE IR T 0.9, Bk, ASHE TR N AN B
RIS IR ARRIITN 5 A R0 B2 A

RANCA FHEMLBEFHDNER!

Table 4 Results of the NCA method necessary conditions analysis

. X PR IX 4 . X
FAF DARE F = . W R (d) 2 P1H3
(ceiling zone)
. CR 100% 0.000 1.000 0.000 1.000
SRAUEE
CE 100% 0.000 1.000 0.000 1.000
e CR 100% 0.000 1.000 0.000 1.000
RHESPV€:i¢
CE 100% 0.000 1.000 0.000 1.000
R CR 100% 0.000 1.000 0.000 1.000
ARHBEAL
CE 100% 0.000 1.000 0.000 1.000
CR 100% 0.000 0.450 0.000 1.000
[T BA R AL
CE 100% 0.000 0.450 0.000 1.000
) CR 100% 0.000 0.690 0.000 1.000
SIE £ 3%
CE 100% 0.000 0.690 0.000 1.000
N CR 100% 0.000 0.950 0.000 1.000
i H %
CE 100% 0.000 0.950 0.000 1.000

E LAUBREMPT AN RER, BARMANRGRIGEREAR. 2.0.0<d<0.1: “fK/KFE7; 0.1<d

<0.3: “HZEKP. 3. NCA T E B L (permutation test, VK E=10000).
+ 5QCA FEBNEHHVLEMKRIE

Table 5 Result for the necessity analysis of single condition variable

- SRt LA BRI RAA
G e W el it
FIMAEE 0.714 0.714 0.319 0.865

~ 0.286 0.750 0.681 0.644
HEZ% 0.300 0.678 0.298 0.778
~HEZ T 0.700 0.746 0.702 0.673
EN i 0.619 0.722 0.745 0.753
~ARHEAL 0.381 0.727 0.255 0.585
T BA R A 0.207 0.805 0.345 0.740
~ [ AR 0.793 0.706 0.655 0.683
ST H 4 2 0.299 0.739 0.489 0.825
~E I H & 0.701 0.718 0.511 0.613
T H 0.363 0.698 0.499 0.795
~TH % 0.637 0.740 0.501 0.628
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NN ZEAHES

i SRR T OURA TN 53 A AN AR AL o TR SO B34 2R
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SRRIE G ER 0382, 5UAHNSEMRMIRT QCA MHARAFY, ERHGAAK
I WSS R AR, = SRALZ X N IR 7E AR RN G A I TRINER y 38%. = 2R413
ST AT B TR B ISR, S0 R

AR 1. “RImmpE”. B, BRIy BehSili. BRIt R B SmE I 5 m G8
A R N2 « HI AR/ T H Ot H 28 9 b - 1224 3 0 15 5 (0.285)
IR T HARZAZS (430080 0.066 F10.027), i IS & FLAAT 5T USRI SR A 1) 3 2
fE8E. X B TR 2R R

AR 2a & B 52507, KA EE 2b D9 I H Sk, RIS SOy ARRE L, T H B &
A S Z AR ARMIE 61, WA AT DAL Y B D7 AR URR SR THRE 70, Bl BT I
HIETH B S RITRE 1, & B 2 i IXPIRIE BRI A DA BN

® 6 BRI RGBT IMBEKIBEAAS

Table 6 Configuration of external growth contexts for scientific and technological talent in basic research

AR
i A 2% A
1 2a 2b
S [ ] ® ®
AR [ ] ® ®
I BARAE ®
Hh [ H ° ®
MRS PSRZY ® ® °
T H % ® ® °
— Bt 0.824 1 1
JRIGE R 0.285 0.070 0.031
M A 0.285 0.066 0.027
SR — B 0.863
SRR AR R 0.382

B, BRIFRN RRA RIS R AL . BRTFRN RS BARRI T 70 56 A R 7.
1AM 4 ANEBH—BUEACF & T TIMHE 0.80, MR — /2 0.852, EAMRIE &
JE2& 0.373, PUSRALEN BRI R TAE IR Gl TN 37% « DUSKEBL o i
T
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R, H R BT A P 75 2 o5 ] 3 N TARRG /0, I ANA 0 R A

A ST 3b: “IET/NEIA. SIS IH LR, B, R4 005 S, A FE M5H
LFFL, 1 H AR o S S 05 T H 2298508 5 AR T A AR A et 1 fre g A

H
® T RARFR QRIS SRR K BROATS

Table 7 Configuration of external growth contexts for scientific and technological talent in high-technology field

iP5 261 e
1 2 3a 3b
S [ ®
AR ° [ ° °
EilINZE ® ® ®
H s ® [ ®
i H B4 [ ® [ ) [
i H % [ ® °
— Bt 0.864 0.841 0.869 0.897
JRUE A 0.252 0.131 0.178 0.177
ME— A 0.085 0.054 0.025 0.020
S ) — Bk 0.852
SRR 3RS 0.373

PAEII T & R UL - (R BESLREIE TN A S BRI RN A B S ER Ba /e 2 FEAL T - 7
R BN BAE 5 LA B BRI A A o BRI 78 U AR N A B S8 <44 Il =
HE?, TR R SUAEH A1 K 32 2@ I BT IRt . ORI R SUSRHN
AT HIE S R EAR S E A E AR ESR, (2, R U, WA EAR
B R R A BRI GOE T E 52 2] 50 H D28 2K . (EAEREZ, fEMSER
TAA ARG, BIAEIFASEIE,  sGE 7 1EH
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HREREEFILFE IS R SR TEARL, @5 HH 2 SR BT SR 1 ZEE AN TE
T AAFN, RS PR MBI A T L MAMBE RIS, EITHR T RS 2
RIS ARG, OB A BT TR AL 18 B 5 ks . thdh, ASCH RS QCA
A NCA J3ER T 70 Mk SERHIT N AR A A 52, S ik N R 5 T R
AWFMIA % Cbean, P iriilD.
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AN KU e B
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AWK E SR “RITmEGE”, 75 BRI IR MRS e, e
B RPN BN RIA N5 T o MRS, BRI R GUSBH AN A 5 5 S8
RIGH B B B 2 aE 1 &cA, 248 FAE R G E 2L ERITH , 8RBT s
FARBEE ST ik E bR & 751 G I v, SR SRR e E brar i sh i) 7 g, ert
TR BRI ) L Al 613
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FsQCA Analysis of Differences of Two Kinds of Scientific and Technological Talents’ Growth
Environment

TANG Chaoying, XU Jiabing, MAO Shibo
(School of Economics and Management, University of Chinese Academy of Sciences, Beijing,

100190, China)

Abstract: The growth of scientific and technological talents requires a combination of external
factors. Among the kinds of external factors, six of them were widely recognized: quality of higher
education, study abroad, academic reputation of mentors, team size, project funding, and project
counts. However, the empirical results of their effects keep controversy. The main reason of the
conflict findings may rest on the fact that the nature of work between scientific research and
technology development is different, which then lead to the differences in the external growth
environment of scientific and technological talents. This raises up an important research question:
will the growth environment of talents doing scientific work or doing technology development work
domain specific or domain general? Answering this question will shed light on the scientific and
technological talents’ management and policy making.

It is difficult to obtain the package of multiple factors for the growth of scientific and
technological talents by using qualitative research method or regression analysis method. The good
news is that the configuration analysis method is appropriate to be used to analyze the joint effects
of multiple factors.

The samples of this study included 115 scientific and technological talents and 48 ordinary
researchers from 30 research institutes of the Chinese Academy of Sciences, whom engaged in basic
research work and technology development work. The data of their six external environment factors
(quality of higher education, study abroad, academic reputation of mentors, team size, project
funding, and project counts) were collected. Results of the fuzzy-set qualitative comparative
analysis turned out that the growth of scientific and technological talents engaged in basic research
work was heavily dependent on "famous supervisor and excellent student" . Only a small number
of research talents study undergraduate at non top universities, meanwhile have abroad learning and
working experiences, or have research projects leading experiences. Conversely, the main factors
for the growth of talents engaged in technology development work were research project experience
and the quality of their undergraduate education. Notably, team size did not play a significant role
or even had a negative effect on the growth of both types of talents.

Based on the above findings, the study points out a domain specific theory of external
environment of the growth of scientific and technological talents. Suggestions towards talent
management included: to facilitate the growth of scientific research talents, it is necessary to
vigorously improve the research ability of supervisors and the quality of higher education, and give
high-potential talents the opportunity to receive directions from famous supervisors. On the other
hand, in order to facilitate the growth of technological talents, the effective approaches include
supplying more opportunities to lead research projects, accumulating implicit technical knowledge
through practice, establishing international cooperation platforms, and enhancing the understanding
of cutting-edge trends in technology development field globally. Moreover, an urgent requirement
is to improve the education quality of domestic universities in China. One critical task is to cultivate
graduate students' creativity, stimulate their research curiosity.



The findings of this study also suggest that the appropriate team size would be different for the
talent growth in different domains. Small team size is better for scientific research work, and big
team size is more conducive to the success in the field of technology development. As such, relevant
policy makers should pay attention to the combined effects of various policies on talent growth,
enhance the synergy of scientific and technological talent policies, which is quite less currently.
That is, integrative using scientific and talent policies such as research fundings, student enrollment
quota and research project application limit.

Key words: scientific and technological talents, talent growth, scientific research, technology
development



