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Abstract

The essence of scientific and technological innovation is the creative activity of people, and human
resources are the first resource for national development, and it is also the most active and posi-
tive factor in innovation activities. This paper aims to provide detailed and scientific and technol-
ogical information for the recovery of scientific and technological talents in Northeast China
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through data mining and comparative analysis of scientific and technological personnel and R&D
personnel of national high-tech zones and high-tech enterprises in the whole country, the three
northeastern provinces and the three northeastern provinces, stimulate the vitality of scientific
and technological innovation talents in northeast China, form an open and inclusive service sys-
tem for scientific and technological innovation talents, alleviate the outflow trend for many years,
break the difficult situation of northeast revitalization, and build a rich talent reservoir for the
comprehensive revitalization of northeast China.
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Figure 1. The proportion of full-time equivalent R&D person-
nel in different types of institutions in China
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2. REIMBATLRIR
2.1 REIREAT ZRIANR

0, PEAASEMEERE -, B BEEEE LN, TR A #8000 /TN, K%
PLEZEDTNITTE 218 12N, #2350 R N G142 &k B 480 7 N4, A E4r[3]. A E %
R, 2020 4 [F R&D A G 4if M&Eh 523.5 /5 A4E, & 2016 £ 1.35 fi%; RHFFAIT R&D A G
XF 7 519 TN, R&D ANGiaR&EN 45.4 JJ NE; E3E5% K R&D NiE3| 7 1274 75N, R&D A
A4 BN 61.5 FI AR, MURLLE T4k R&D A 4 24N 346 5 A4, H ARSI R&D
N G142 & 1) 66.09% (] 1), 2021 4, A JJBAx d E AU K I sk 3k 36.8%, FHodt A A TTik
L7 34.5% [4].

2.2. FALMX AAFREESR

REF G0, AL DK 5 B LAE 2013 4, S B0 (8 N\ A 4E R i i K ) 2 SRy
B, BEERITE, BERAFHRE. 2020 F, RIE=H8ANO8E 12N, MEFRERREK, HEL+
ERTR T 1100 N, Hoh, HORTLED T 646 TIE N, RIMANDEREZ ARG A X5, R
HWIX fR 8 A N TIEE 2013 463 2019 4E[A], —JLR T 164 J1 N, 1X 164 J3 N HKER 4> #l i KA FIAL T
FALER AT 20 71, RI=ZBEERRPEEANA LI 200 J5, 985 Fifk Bl Az B A TAE R Ll e
4 [ 4 h B [6]

3. FILMEBHIAF L RIVIK

WRIEWFFFR, EHEEMARIL=E G S P E ARG S b [ mog BoR P gt it 4R 1
FHEZA B R&D A GiA R&D A G &It it AT gi it M, $248 AR AL X B N A R FEBAR S A 8k 170
FE RIS SRR Lo

31 £EMBEATEZRIVK

3.1.1. 2EFERBHABEA A ZRIARK

RAE (P ES RS FOCEME, AL BN SR =R T R&D A A E 2 & 1)
ARG odr, WLUE N, 5 FkKE R&D A R A Y& 2 PR FER KA, 2020 4£ R&D A R4
L 2016 4F (1) 1.35 5K 1). MINTEZEEE, ANFEZEMPIME R&D A 4 4 54 R A,
TR =5 2E R R&D A AR 25, 2020 4 R&D A I 4B 52 2016 4E 11 1.7 £ AR #% 2019 471 2020
SEAFRIZRBININ R&D A G A & i) o5 LU G R, 41E R&D A G Ay i v b s i R b Tl A
b, R 65%, ATLAERE R&D A G472 BAE R 7E Al .

Table 1. Full-time equivalent of R&D personnel in different types of institutions across the country
# 1. 2EAFELENM R&D ARSFYEER B4 AANE

BT 2016 ¢ 2017 4¢ 2018 £ 2019 4 2020 £
| 387.8 403.4 438.1 480.1 523.5
BHIHL 39 40.6 41.3 425 45.4
AR 36 38.2 41.4 56.5 61.5
b 144 — — — 315.2 346
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3.1.2. ZERWAMERRE AT ZRIRK

XoF LA [ B AL S AR B A A BB, T CUE HRHIFH LA A S R ) R&D N R4 I KA 3,
B FE G LU S, RS 2 R KR R OK, 2020 4F =524 R&D N R CIA %I 127.4 7T N, 2
2006 41 1.5 £7 (1 2).
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Figure 2. R&D personnel in national scientific research institutions and universities
2. ZERAHEFIEE R&D ARIER

3.2. FALMXFIR AT & RIR

LREMIIL. HMAIL T =D HGHEE PR BTG 8, MR A, R
X R&D A G4 i 5 e F B L, #s b A Bb . =N W TR 48RS, 1078 BIRTEAEAT
AHK, (R KIRERN, BRITAEWRHE R&D A R AN M EI1E 2018 A BIRAKE, EHER
JITEfii, (ERVIIET 2017 5 R&D A S &i & (K 2).

Table 2. Full-time equivalent of R&D personnel in Northeast China
F 2. RALHX R&D ARERHEER Bii: AAE

2017 4 2018 4 2019 4 2020 £
4 403.4 438.1 480.1 523.5
AN 8.9 9.5 10 11.2
K 46 36 4.2 4.4
Sy RN 47 37 4.4 4.4

3.3. 2EMIRH AT ERIR

3.3.1. £EME LTI REAL L BIR

R4 iR Hr, FIE R&D A EBEERIEARN, ArPsEx; (b E SRS A SH R 37 i
%, XPHr A 2020 A E L ARICHLIX A Ze 3 1Y R&D N A & . FTLLE M, VLI E LA
(] R&D A S4B il 2o, ZR AL X R L = A AR X B O 2 1T S AT A 55 6 8 4 U A X
NG (E 3).
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Figure 3. R&D personnel of industrial enterprises above designated size in China+
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3.3.2. ZESFEAREUREANF ZRIK

MR b EEPEr AR G %) 5 2020 4F, A Em#iH A R&D A B 3LF 129.15 5\, R&D
N G4z 2508 99.03 5N I8N & X S EAR Pl R&D A AT R&D A G4 & 1 B s i AT
Giikart, W LVE LI A B A R RIR IR, 1L T4 BN S S e 28R, (2
BT ERRERRITH A (E 4).
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Figure 4. R&D personnel in the national high-tech industry
4. ESHEAR~L R&D ARTER

3.4. FRALMXESFHEAREWRE AT % RIRK

341 FERSHFEMEAFBEER

RAE CREKIESITHES) , RACMXEZR XL 16 4, oA E R SHX A R&D A R
ez, HMWAMERTEZEHX N R&D N RAHN A 3), X 5% Hh X 54 AR Pl A 5750
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34.2. BEEREMEMZRATRRIVK
I T AR AL X [ K B R R BRI HARAE =8 PILpH . K. KFEMIG/R

Table 3. R&D personnel in high-tech zones in various countries
# 3. BEERSHEX R&D ASIER

EREHFXHEEN) ERMILAR(N) R&D AR (N) FHX R&D A& & Hi(%) R&D A R4 L& (N/4E)

4 169 23,835,165 2,961,466 12.42 2,023,547
L 8 458,037 52,259 11.41 32,095
FHAK 5 258,352 14,593 5.65 9262
I 3 200,172 14,081 7.03 9813
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Figure 5. Development status of scientific and technological talents in national high-tech zones in Liaoning Province
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Figure 6. Development status of scientific and technological talents in national high-tech zones in Jilin Province
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Figure7. Development status of scientific and technological talents in national high-tech zones in Heilongjiang Province

E 7. BRIEgERSHEMRATZRIRK

S E X X R R, BHE AN RASEYES 1.5 JF AL, R&D A FiEH| 7 7000 ALLE. HA7kkH
PR XK =B X BHE A A BE BN R, HILFH&E#IX N R&D A5 5 A X BHEA R LA S| T
83.1%, MM KIEFHIX . K XM /RERH X R&D A R 5RH A SBua —e 284 5. K
6. [ 7)o M K m# XEHEAA R REIAR, I T8 BAAREHE 2w T SRR I E, BRI =
AR X AR ZEFEAN K, 5 MR A =B X R R PR A AR O P 3, S 75 s XK ARG 7
J o

4, &5ig

R, RIE=EJFHRER . BUFRA ST L 1L B IC I EZ G HORRE, 1% 5grh ge,
[l 55 e 5 T8 I ARAALIR XN A AR 0 E, BUBHERE N A 92 s, Q3T IR 9120 TR R AB IR 2% 9 A A
SCHERI FERBUER A R[7], AN A MRS SRS 2IN5R, (B[R =48 68 K A I 7 SR LEIE A 1R
BRI H—, BT ARG X AR 51 N A T AL A b T 583007, 51 HE s RN A e B 7T 4 4
AT BIHERERR AL AR e BT £ 51 3 — LESERE AT 3 i B HE M A ARG RS B, 5 2 ) i E
BHR, MAANAARGRE, SO ERANAFRKIE O™, 55, BEARERET Al
B EQH T AA AT A B 328, H=aRa R RITH 54 LB, A — 2 BIE
FERETAE R THE AL =, B, Al XIS RSN, 5T B & A4 HR
BUHXESS, BoA AA B IRIR R, &R BRMEN R HR, & PR AT 12 A Xk

WRIEH R BN A B G240, 9 T BCE AR AL IRM A KA BT, A ROt i N Ak i,
RHWTEB: 1) SUEARH A B STAT EINAREE . SN RGN A B B, o e ERTR A1 A
SAT “HWT, ITIBIG WEh. SEA . BRI NIAEE, FTRASIALE SR SR, AR
WEN G IR L3S SRR BIHT ok 2) N B SAREE XA il BEEEAE “ MR F,
IR ISR AR ARHBRAR . BEENA S miin TREBCARNA WS #EE, 1736 mim A A4 AL,
WET ERES T K RAA AP BRI & SHEAMNFTEE, RS I EFEREAAS
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S RUBEIN, TV HRH O AA FURREY A (OB A 2 SRR, 2R LR B S OB I, 4540 5 TR AL 0 R
AR 3) B A A SRR, B AR AR AL S T T 4R 38, H IR SR . X
S | LRGSR B LSRR T € M R R, FUR A M R e 35,
VIS BRI R B, RS R QURTRORIR AT A, 050 Bk L 6 G e = 4 ik
RURTESE I A A RS 200, 30 LR SRRt 0 ML H R N SRR R 8], 4) 4T3 AA ST
HF 6. RAFIBURLE BEAR, R MEARILX A BRI KA K YR 6, @i
Ao, SEKHARAHT, AR MR N S VRO, S BRER AP R TR ILR, 2140 A
WA, SAS SR AR AL A IR A, FURIT BT SR IR, 5 P A i . AR
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