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Abstract
This paper focuses on the Beijing-Tianjin-Hebei region, aiming to explore the level of synergistic
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development of science and technology education and talent. As an important economic and cul-
tural center in China, the Beijing-Tianjin-Hebei region faces challenges such as uneven distribu-
tion of resources and insufficient talent flow, especially in the attraction and retention of high-
end science and technology talent. The 20th CPC National Congress Report stresses that education,
science and technology, and talent are the fundamental support for realizing socialist moderni-
zation, so establishing a sound mechanism for synergistic development is crucial. The study se-
lects panel data from 13 cities in the Beijing-Tianjin-Hebei region from 2010 to 2022 and uses a
three-dimensional kernel density estimation to draw a spatial distribution map of the innovation
index, education development index, and talent development index, analyzing their evolution
trends. At the same time, the coupled coordination degree model is used to evaluate the synergis-
tic development of each city. The research results will provide theoretical support and policy ba-
sis for enhancing regional science and technology innovation levels and achieving high-quality
development, and inject new impetus into solving the problem of talent shortage and promoting
economic transformation.
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1) #EEAA . AEEEELT REE, SEE 7 EARGRE =S NA AT IR ST A%
Fro —RIBMFFRERANAT RAA G, WRLTA KN ANA BEF R Rl N4 Rt
NAZ I ERIE SR 1S5S I—IPANBAR R, =RIEESGE MR A5 R 5
18RI SRR R AR S 51 e N AMIE TS N A SRR - B FE AR I, B R 1 7 v SR RN A R R 285 T Rp S e
HE MY KW IE AR R NA LR S m R AR, BAFEN B AAL T R S5 2 TR

2) HESFL. #E I ORAE, EEEIRAI A HES SR R BB E S R
FHITITH 5 RCR AR ST R BTN 77, (2 AR 2 R o REBIHT B0 R SR A AL B AN A F 7R oK
HES RS E SR FN, B R ESCES KR, PIEMRHR. FHEn, BHEHNS XK
QBT RE IR G A LB AR ETHEDKTHIR, shIXR SRR, REIIEFAEEER. XEAH. RitHsa
DrR RS G KIEACT ETHEFRFERAR, 2R EE, Mot ke,

3) AA SR AAEEAFERR. FERTHSEMIAL, SOV GRS RIks) . FER R
AR BRI LRSI, AR RIRBARR M S YRR A AL R NI A AR G R O KT
SCHE, IEBORY B S RRMEIE[3]. BHECQUEES T, AT ST, IR I, e
FEARIRTE . B TEUESE N A SR BHT ISR SR i, A A SRR R BB . B2, AA
e, PRSI R G B A TE o, RS R RN R,

3. ARG
3.1. tHBIeFRER

N T SRIN B BN = KRG NG R R, B R = KRG AR R,
APREHL R FEARIEF I R G E . BEATEAARYEIE I, ESH A XM B, WEHAF. R
ANA WAt R bR A R (L 1),

Table 1. Regional science and technology innovation high-quality comprehensive evaluation index system

* 1 XERKXFERESSITFNERER

—ZRIEhr g dER =X E i B B BN EE
A N FEAilh el S A RAE RN ER AA 0.22766555
B8
BHT A 77 NERIZBEL 1E ] 4 0.07410865
P ZIRIPN Bl sr 5 — A TE S H Rt E EM % 0.152623583
I 7
INZES N R&D A G f A e IEm N 0.117286592
MV R&D £ 3% N HBC 1EH ¢t 0.072055534
B
A% S R E 1ER T 0.101185277
SR B REVRTH FERLR 1 ] % 0.144054217
B G
PNV T Pk g R R R Ak 1E[H % 0.111020597

BHEQUE a2 32 ZORIET 2011 4R A0 2023 4E10 (P EIRMISETHERE)  GRIIbgtitE%)  (hiE
HEGHEE) (ARG AIER G EE) ChEREGHHFES) GIbLsraEs) , RERHEAERER

DOI: 10.12677/ces.2025.131016 117 ClE e E= R


https://doi.org/10.12677/ces.2025.131016

H

FANE

Pax
s

% TGV TR (2022) (AR AT IS

Table 2. Talent ecological evaluation index system

2. NFESITENEIRE R

— i fekr /=1 7S = AEhr Bt <R 2 AR E
NSRS PN iEm A 0.113649252
RIEIKF N -
N3 X A 7= Al 1EF ITEIN 0.081140868
AT K& :
T%iE T Il T R HT TG R R ER 0.107208268
FEbEE 7 W AT RS 1E 0.066824215
PRTER N BT — R A TR S L E 1E % 0.122901001
Ak 3 B
SRR HF SRR K ER 0.099016861
HEKRE AR B AT T B fi ANAA 0.135787169
ANARHRRS
=97 % BT NI Tl (BhFE) B2 % ER  AFFA 0.100985202
A KE N2 2 i T B 1ER AN 0.086452391
AT A R - )
AL N5 ] Sk 3 T AR Er SFAKIN 0.086034772

NFA AP AR RS R 32 Bk YET 2011 A1 2023 4/ (R EIRTSHES)  ChE KIS
FE) (PEBEGTEE)  GTdbgiit %) (PR m#ERSHEE) DL 2010 12022 4Ry
BUN TAER S . BRI SRS AR AFEHDPCRBONL S FETRA R, fREHXCR
B EEM L 2N DB REAT TR . ST B 2 5 1R S R 655 (2020) [5]R0M80%, b #er
e B AR £S5 SR A5 (2020) [6] R 2 b mt s s BH X A BGie VE g, R T HLALSF X s 1
R SRR R Z75 40 RIE5E(2014) [7]. BEHEESE(2017) [B]MUMZRFEAT I IR QIRNEREEH B
NH QA BOR T 8 (W3 2).

Table 3. Higher education development index system

3. BFHELRERER

— i FekR 7 =0 St E =1 JE BT FabRAUE
R&D 3% N HBC 1M 27t 0.049200876
[AES N
N R&D £ AN 15 GDP FH 7t 1E1A] % 0.067265463
SEABFHRN
R&D N & &t HiE Em A4 0.080085496
NS
R&D A i 5 ENDH 5t 1ER % 0.116137204
N ) BN HER B E 1E A i 0.050602783
HEAE 2N G . .
[T F A R &R AL 1M T 0.069091214
3 1 A 1ER A 0.150655267
HE TR 3 A AR T AT UM EL 1E JiN 0.115141123
= A AT T A1 i) % 0.055605743
REHE 5HE — A5 GDP 1E ) JiTt 0.068803634
S AR SRR 1EH JiJt 0.057632641
HER R R R 1EH % 0.075459354
R 3 iy
A NATEET R 1EH W 0.044319202
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LA 2010 E[AT 2022 FE ) H A 5L & R B ST AR, B s B 4 r&mwzﬁmﬂé[%ﬁth,
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m=1/"imj
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3.3. THfiiEFRtRE

1) #hE YRR

KHE . BHEMAA =R GTERE SOVEE « BRI A ERMERE, JHElE
T =EANEROBE AR KBGO REEEAT UM R: 1) 85 P DXk i 22 7t i B A & R I
R, EREAILRGN KPR A E; 2) DEENERIER 757 KRG MNP RRRE, iyt —
BT ARG RARBE T INBHEA R OREE[10]. AR AT

C=k X\/H:(:llui/(z::yui )k (5)
H = ?:1Wijuij ©

A, C BT kK MTRAMBEUREE, BUETER9(0,1), HAEBOK, T RS A IR
Ko RINEBGR[11]; FAEM/N, 7T REUE A LA AR, SRBME#Es . kO T RGN, ui®
T RGANCRE VI TREL v NARHEALE AUE, Wy FoR5R | DT REH J MR, n R4

.
D=+CxT )

T=3" 0 ®)

o, =1/k (9)
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2) Kernel % FE Ak i1k

Kernel %5 FEfliTH 7712 e A4 Gl 25 B2 ek B, 7R Al THRE A2 B2 10 I i AN 75 2 S B AR T AR 1) 43
TEREL T RAA LSRN T B A RN — S8 264, Bl o3 A ek B~ v . T SE . SRS 8
BHSHAGTBIAMRE L, B SR A R B B SR [12] . itk ) DURF Lo AT R AE SR =5 82t i
KR AR B, R R A A N

f(x):%ZLK(Xigij (10)
1 X2
K(X):ZEZ:eXp[_Z?J (11)

X OABENE R, NI T AN, i RoREE | MR TSR E TR, X RRGERECT I, K()
Fon Kernel %, h R E v, FUAYUE %% AL THIRE FE
4. SBIESTHT
4.1. BIEALE

R _RB VAT S A A X 13 AMTT 2010 A1 2022 4ERHY . A - ANA RIBLEE S0 L4
7 4.

Table 4. Comprehensive evaluation index of science, technology and education talents in the Beijing-Tianjin-Hebei region in
2010 and 2022

5% 4.2010 #1 2022 EFUREMX BB E A S EEITENIEH

Ay HhX AR B Ay Hh X o oI B
2010 Jbxt 1.561769115 2022 b 1.866261544
2010 R 1.335022276 2022 R 1.431564099
2010 FRE 1.249209013 2022 FHKIE 1.369506474
2010 e 1.159884668 2022 JER 3 1.227168011
2010 JER 3 1.135542564 2022 e 1.221887982
2010 FEE 1.133111069 2022 JE L 1.212389435
2010 FE 1116975718 2022 ZHEE 1.176947542
2010 R 1.113105666 2022 W 1.168062532
2010 kxRN 1.112798247 2022 HR 5 1.159380116
2010 H R 1.107833297 2022 kFEO 1.140485633
2010 M 1.090513642 2022 R 1.134376055
2010 K 1.085855093 2022 g 1.134357383
2010 Fiig= 1.085301617 2022 K 1.118420444

4 4 7R T 2010 SFAT 2022 SRR FEMI X A BT HOR A E NA SR EIT REL. WS, X
X IR N A B SRR KPR e Tt . IRRHI U B X R S 8 m N 1%, JFIAE 1
K. JEEEAT CLEE P I sR X, SEILR R A WIRI IR S N A s, (R R X
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Table 5. Evaluation index of science and technology innovation in the Beijing-Tianjin-Hebei region in 2010 and 2022

52 5.2010 1 2022 £ FUREMX B SIFHTEMN IR

F0y Hh X FHUVEAN 8% GR Hh X FHUVEA 1R 2
2010 Jb3 1.610833247 2022 Jb3 1.876269027
2010 K 1.366420575 2022 K 1.424824371
2010 FHFE 1.311668469 2022 FHFE 1.386425912
2010 TRE 1.220104026 2022 TriE 1.203690728
2010 JER L 1.197972077 2022 JER L 1.149569513
2010 HR R 1.170120419 2022 JE W 1.136045952
2010 1 1.166757825 2022 M 1.116385601
2010 REY 1.152878106 2022 (L7 1.1069521
2010 K 1.136407513 2022 IS £ 1.093237183
2010 R 1.127776448 2022 kxR 1.085734763
2010 g 1.124852514 2022 FEE 1.065505976
2010 kxRN 1121642678 2022 ma 1.058219393
2010 B 1.106345751 2022 Zg: 1.049540003

2010~2022 4, ALkt RESEM X AT ECAAT TR, RUIX St AR GUF 5 S 1t 1
HEHB. Y, 2R 2R AREMRHLEIHT 2022 415705 2010 AR L FEIRECR, (HIFAER R YA T A
P E A X R B D

R G B, KITREIREIH EAR, I AL BT AN T, IR S a3k

TAEEAE 2019 R 30 1 BB QBT Rl a , v oK B R
PERCR W LT

HEBH LR et SRt RN, BRI R IR S EY, S i Bk RH B8 RE /1 (L

% 5).

Table 6. Talent evaluation index of Beijing-Tianjin-Hebei region in 2010 and 2022

5% 6. 2010 F0 2022 FFUGEEMX A A IEMN I

oy Hh X AA VRS o Hh X NP HEEL
2010 Je3t 1.598853416 2022 e 1.274019318
2010 R 1.299221855 2022 dbnt 1914167453
2010 ARE 1.205937147 2022 JE L 1.275458118
2010 R 1.15007785 2022 K 1.442844996
2010 REL 1.148739048 2022 8%) 1.313069591
2010 JE 1.143424394 2022 KFEO 1.190409171
2010 e 1.124105409 2022 1 1.211282195
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2010 fkx 1.121229408 2022 ERAll 1.227105238
2010 JER 37 1.10902545 2022 AKIE 1.423015976
2010 HS R 1.087891295 2022 =25 1.241155893
2010 jjilg= 1.072315502 2022 K 1.224220049
2010 K 1.065780821 2022 jig=y 1.217273967
2010 T 1.044963956 2022 i 1.229576392

TENA VT YESZ, 2010~2022 SE135) BELTHES . REE YT A5 RERD STV, &
JUE, AEREEEOAABOE, S a@s, AL SR, RE T —AAARBRZOER,
PRI J I RH T NA NG BIBA[13], S QBT HEF ML HE A A EBRIZ R & o fRE TTARAHEE A
o TS T R ORE ” RATHR, B SR BOR, Bi1mERAATER(LE 6).

Table 7. Education evaluation index of Beijing-Tianjin-Hebei region in 2010 and 2022
7= 7.2010 0 2022 FRUREMXBFITMIER

A HhX AN RE Ay HhIX HAEN TR
2010 Jbxt 1.475620681 2022 b 1.808348151
2010 R 1.339424396 2022 i 1.427022931
2010 FRE 1.230021423 2022 FHKIE 1.299077534
2010 e 1.13544457 2022 JELW 1.225664235
2010 JELW 1.101157007 2022 FEE 1.224180757
2010 JER Y 1.099630165 2022 JER Y 1.218864928
2010 FEE 1.097716054 2022 e 1.187953901
2010 KK 1.095522655 2022 HEwAl 1.160696757
2010 HR R 1.065488178 2022 HE R 1.155326772
2010 A f 1.061462699 2022 KFEO 1.145312966
2010 M 1.059819146 2022 R 1.142305966
2010 jjilg= 1.058736836 2022 gy 1.12757879
2010 K 1.055376944 2022 K 1.024089184

FEHERIETTI, 2022 SFRTHFMX 13 M HF13 50y 1.2420, AIELT 2010 390 1 0.098.
2022 FF AR dbnE Rig. AFXERHE T, MAE. Ba . SRS BAC JTHRERS DN
1.0241, HIWXHE KB, SHASEMRIL . RE A XESET Z AR B R ZE(LE 7).
Table 8. Evaluation index of the coupling coordination degree of science, technology and education talents in the Beijing-

Tianjin-Hebei region in 2010 and 2022
= 8.2010 1 2022 FRURHEMXBEHE A BE BB ITMNIEH

FE Ay Ho[X A A e Ay X A A e
2010 b 1.249220189 2022 b5 1.365922882
2010 K 1.155307659 2022 Kid 1.196470497
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2010 VEE i 1117318281 2022 ARIE 1.169832239
2010 fRE 1.076618007 2022 JER Y5 1.106954475
2010 J[$7%i) 1.065219584 2022 fR5E 1.105134371
2010 REL 1.0643451 2022 B 1.100454952
2010 L 1.056796246 2022 REE 1.083605736
2010 Tkx M 1.054860576 2022 M 1.080361588
2010 TR 1.054732916 2022 IS ES 1.076124349
2010 HEHR 1.052109113 2022 KFE O 1.067556078
2010 VI 1.043643804 2022 W& 1.064188328
2010 K 1.041761412 2022 pgr 1.064153953
2010 mwaE 1.041600145 2022 K 1.056138844
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Figure 1. Dynamic evolution of collaborative distribution of science, technology and education talents in the Beijing-Tianjin-
Hebei region from 2010 to 2022
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R A NIE RN 1.3659, HAMSEHE AA SR G, AR RIS R, b hiER
FelH . NA RES &E8E KRR RS 5 T EUS T R SR TG AR, KI5 R,
ARSI B . #HEMAA KB REES).

4.3. =R S

1) oA shAS T BHRFE

AT E B R S X 13 AN RN A AN P [E R R I S AR R, A S H B
MATALAB2024a HAF2 8 i m iz o 1 =i A, 2T Kernel Z A0 51, i@ H AR AL E .
B RIS KT 2010~2022 FiEFM X BHEAE . AA KB HE KB ZHEDE
PZERRE. TR AN AR MX 13 iR G #E . A4 #E . Pl R 232 | O
1).

2010~2022 4 5T E 3 X B QL AP R B SR AR KPR, R T 0B, BEAR L) 22 k), 230
ZHALEH: HERBMAA KEREKTRE, @R TE-—KF, BRgn253um0N, S0 2Rk
P MG REKTIRE, AT E-—KF, (AL T2 S SR (L2 9).

Table 9. Dynamic evolution of talent distribution in science and technology education in Beijing-Tianjin-Hebei region

F# 9. FUERMEXBERHE AT SRR HHE

Ei=RAd oA B TV E A I A AE etk
FH B % WEE T RE, FEEYOR AfER, AR Zfeias
#uu Vistiz 2 WM BTV, GEEAEAN AR, Rk Z s
AA Vastiz 2 WEfE BTV, GEEAEAN AR, Rk Z s
M % WEfE BTV, GEEAE AR, AEREVEYRE PR AL a3
3013 Yoy z 2 WEfE B, TEEEYTOR HHER, SERRIENA EZ/ i a=E2

2) 73 [E] 5 AR HFAE

MY SR B LA [ B s S X R 2B A W AR R A (Rl e A AR AL, ARSI EL 2010 4
2014 4= 2018 4=F11 2022 4= 4 ANEFA]HT p (W3 10), FIF ArcGIS BiK & 10 Hhptidsih(X 13 MR
B E NA A E L A5 B A H TSR, FERA R S350 8 5 MY, InFE
BRI 2).

Table 10. Evaluation index of coupling coordination degree in Beijing-Tianjin-Hebei region from 2010 to 2022
7= 10. 2010~2022 FF R H X BE AR TN 5

R Hh X e i G Hh X P 2
2010 Jbxt 1.249220189 2014 Jext 1.279034175
2010 K 1.155307659 2014 K 1.179282734
2010 FHKFE 1.117318281 2014 FHRFE 1.124862803
2010 TR5E 1.076618007 2014 FEN 1.077347876
2010 JER s 1.065219584 2014 f5E 1.077212849
2010 FEE 1.0643451 2014 R 1.073178973
2010 B 1.056796246 2014 8%) 1.072441019
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2010 kxR 1.054860576 2014 7R 1.064001444
2010 AR 1.054732916 2014 i 1.063789236
2010 g 1.052109113 2014 ool 1.059930863
2010 HEvAl 1.043643804 2014 K 1.054969066
2010 7K 1.041761412 2014 FkFE O 1.053350354
2010 e 1.041600145 2014 & 1.051383294
2018 bt 1.314507548 2022 bt 1.365922882
2018 K 1.191925236 2022 K 1.196470497
2018 AHRFE 1.146595317 2022 FHRFE 1.169832239
2018 JER Y 1.095847361 2022 JER Y 1.106954475
2018 FEG 1.086807348 2022 e 1.105134371
2018 JE L 1.085355142 2022 JE L 1.100454952
2018 TRsE 1.083435957 2022 FEE 1.083605736
2018 N 1.070310537 2022 o 1.080361588
2018 1 1.061690167 2022 HS R 1076124349
2018 IS 1.05804542 2022 kxRN0 1.067556078
2018 K 1.057356227 2022 mwa 1.064188328
2018 g 1.056700865 2022 R 1.064153953
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Figure 2. 2010~2022: Coordinated development and evolution of science, technology and education talents in the Beijing-
Tianjin-Hebei region
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Figure 3. The evolution trend of scientific and technological innovation in the Beijing-Tianjin-Hebei region in 2010 and 2022
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Figure 4. Evolution trend of education development in Beijing-Tianjin-Hebei region in 2010 and 2022
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Figure 5. Evolution trend of talent development in the Beijing-Tianjin-Hebei region in 2010 and 2022
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Figure 6. Evolution trend of the coupling degree of talent development in science and innovation education in the Beijing-
Tianjin-Hebei region in 2010 and 2022
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Figure 7. Evolution trend of collaborative development of science and innovation education talents in the Beijing-Tianjin-
Hebei region in 2010 and 2022
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