$398% 5
2024 45 A

EHRPEFTRE
Global Science, Technology and Economy Outlook

Vol.39 No.5
May. 2024

R Gk i) 3L B e i)

(WX N

K PSP AR e Ji

wmAEM, KER
AR FEAERA LI (CBAEHEABEE) , A 230092

W OE. ARG AR 2 B4R, AESAT AR I AE, VA CiteSpace S8 AEA T A, @ id i
18 % R RAFE RSN R R T AR & K B3, KB AR R R Z LA, 4B E LA B KK
BURAR AR 31 AE (%K, A3ET) AKX, KR Z L RAR] BT, ME AR ZLENINL
Rty & EFo k5, At —F ihik Fe s RARB IR 2k AT LRI, B R SPAT AR R = L 6g F & RIEARIR K
KARR), 2 B2E PG AR A E KA, ALHFRZETEREZHR; KRS LENS A £
FRGZER L Aif o # e, ARG I ARSIy, £ 7R R 28, MTEHAN AL

GERE P YIPE E V¥ LIESE /R

KEER: AR S Ak K4EiE; sein B, EIX AR BRME

FESES. 6323; G353 XEEFRIDAD. A

DOI: 10.3772/j.issn.1009-8623.2024.05.009

2020 FELAK, M IEF S A IE 22 U SR
M RAEEE AR (rhAe N RALAIE E R
U RIAL 23 2 RS+ DU AR LRI R 2035 A 5
HPRNEL ) $&ii, 2R ae. &1
FEAFTE N I AR, AR MK Ay o T
) A > LR A S | — > EE AR AR, DL “future
industr®*” YE8FEHEIRTE Web of Science #0545 |
AR, WTRUREL, R RO G ERIA Y STk
PET 1945 4F Lueth R AT AR B E Tl 523
MISCE, I TSR AR B2 Tl -5 H TR
ARl P BE A DG B R E S A2 R
72 U T S U BN DN E P 3 T S S K513
AR BRI E RAEA R E T RIRIE, Akl
BET R R PHL BT R, REfg Tk Ak ™
My G5 R X R T 4 7 R R Rl AR 545
By, HABRHL . Bk Brsh Al

FRfE. BRI, SRR AR P& LA —48
PR RS, PR A8 SR S 1T 4
B, XPSEBP LRI, AR e AT
JIRA EE 51 S S EH]
1 SCikEd

HRYFHERESE P AT, AR ISR T
20 TH20 80 AFAR F e ] | 12 [ 45 [ G 4t Ok
1980 4F, EEETELY . A YHEOR S8
MEARPR KT . A Ashik. Plas AFIZE
) Tl AN R ek R =l 4 P 1993 4F, 3
[ AEUHR (DOE) Tk ARIMA=Z (OIT) JF4R5E
Tita A =3 K] (Industries of the Future, I0F) |,
BT BRI AN BT AR, WAIR 2. AN, fE
1 OIT [ —I %, 10F A3t 1T E L
v AT AR Al K . 1998 A (0 LA

E—1EERET: BAW (1987—) , 2, Wi, BIFREG, RO L.
BIEEERAN: kA (1982—) , B, AR, #F7E6, EE5T 1 NRHE B, BT IR 30848656@qq.com
TE SRR : LA RIS LI AR\ B A 5 70 S i 78— s A=l & TR 4" (202106f01050003 )

s EE: 2023—09—-02



OWaF, KA : KT R IA LB Y B N SMASR ™l R R RIS

JE) , SRR i [ Z AR iR (States
Industries of the Future ) [1] 20 M & 16 ZE4& 5K A
PEE M HEA T AR =R Y B N TR RE . 4L
FAVFER— R PR AR AR B, Aok
FENFRRASEIE AL, 2009 4F, BREE3h “Aok T
11K ( Factories of the Future, FoF ) , S7EZig5eit
ARG ST & B 2019 48, & U ERHEE
FIMAZE (OSTP) KA € = PR ARk ) ity
AR PFUSCN R, JEE | AR PEEAH A
S E R WARGE A ATAR OGS o P pa T B
PR AN, CA SRS L WL AL
SR Oy 0 5 RN BOR AAT Ja K AR
FARWFFETT I, 2016 4F, i 3 [ 5 ORI ) 2
Wt AR The Industries of the Future — 3 7E A5
FEI AR B KB, WA AR Lt A R GEAL
WP BAYAR o TEMCZ AT, ENAMARSE ™ L AT5E
FEAIAE . AT A BE S B AR Pl A
AR 72 Ml 55 s TG A B R BUR T AR )L %
IR AR PR | SRt T 2 s 1 4
Fer=\l “Industries of the Future” (I0F ) ZFEHN
ANV, BEAh, BRIk Rk
WAL T —Fh ik . LB AT L
B, HEAR RGN A R, XAk
7l i RSB R A A Jr R BB S A i A 5
KR I3 M R RS H W5 R A — T
B, MO I A R a] 434 ) w2 o
287 KUK o E N AR RGO o i DG IR
s, R AT, TR A R R
PHEAT 0T, 2R B R U K i Dy 1w AR
A A R I SOOI A G TT LUE R S
B BARNZRAE . BFRR R KZS AT ™, Fi st
JIF 2 [ 26 2 55 o FR B R 4Rk o
) —Fh TR RN SIS OC R ATk, T8
SRS b . R ERA A 5 | R I Tk ]
DA A B0 b 2 B — S sk g 5 A
R 1) A R HERRDRE T Xl S B 2 J
R M X ERAS R SR ] LG R
38T, IfE PTG EE R, AT LB A A
& EAARARAR R eSS, WA & 3 A
T, HRA IR — AN - U A . R,
AR A T BB AR A A A R

TH SRS AT BORE ™l A X HeA Ji HAT B R pr 4
BRI, X AR 2 R ORI TS
B PR OCHEA, AT R, AT
RGE T AR, ST R AR 4
SR, MK E SR R B E S

2 KT SR AT E N AAK R

2.1 ESMREFUHARERMER

LN SRR TS N S| A E S YW |
g aH, AT 2023 4F 12 H 13 HEEEPREES
B SCRGIBHEE Web of Science #.0&%E I, LU
“future industr*”  “ industr* of the future” “science
industry” VE N BRI T F KR , k52 776 4%
SCHR

IR T CiteSpac 6.2.R6 FRfFHr, BEFEMS[A]
X[y 1980 4 1 §—2023 4 12 F, BHEH) A H
“UTOAE, BIES (1,1,18) L (2,2,20)
(4,3,20) , #47 “Keywords” &R 43 M7 If- 18
b B Fe /N A OB SRR T RE XTI 28 AT AR BT, A5
B OC o R RIS LB (WL 1) o AT ]
LIES], FREERIEHER Modularity 0=0.5479 ({3 T
04 ~08Z[H) , WHEI; FEREATAML
{E S=0.87 CHHIMEBUR | JRISHAS ), JRIHE ) %
RAEG R, UL IR I ] LUREAS S b 5 S
AEATE DL . R GRS, R3] 7 R
25,y 52 #0 artificial intelligence ( NTHHE, S
{H ] 0.903, 4 2018 4F ) . #1 localized surface
plasmon resonance ( Jay 4 3 1] &5 B TR Iz, SH
A 0.838, FXAEA 2018 4F ) | #2 water electrolysis
(KHLf#, SAEA 0.847, VMY 2017 4F) | #3
green extraction ( ZREEHEHL, S{EH A 0.899, FHJ4EA)
2018 4F ) | #4 protein secretion ( & H WY, S
{H M 0.863, F-XJ4FEA{y 2014 4F ) . #5 loaded carbon
nanotube ( FZRBRAKE, SH M 0.883, FHJ4E/y
2016 4F ) | #6 additive manufacturing (FaffhlE, S
{64 0.829, PG 2019 4F ) ©

X R BEATE B HEATANA AT, #0 JRE N TR fE
SHEEK, FEW M N TR RE MR SCH AR
5 2 v Ja) 49 B v B9 S industry 4.0 ( Tl 4.0)
Ho, (P ™) |
computing” (iBZi18) . “wireless networks” (TG

“neural network” “edge



* BEEL AR -

2R ) . “wireless communication” ( TCERASTR ) . “big
data” ( KEHE ) . “machine learning” ( Hl#s24>] ) 55
RHHRMEAT G . B SCIRIL S DC R, # 1IREuR
Z )R Mistry 55 UIHE 2019 4F KRR T X Hepe
5G WyIk AR ) Tl i A, 38 8 43 B o ) ) 2
FIPRAL, 75 A58 DXCHEE 5 W0 I A8 I B 0K
R IS P B RN s A v B A7 0 o 2 e 7

oS

PEME ORGSR OCHE . BRI h s | I SCik Bt i 2
()2 Phuyal 45 " & RMC TR BEHIE PRI . HLIE
FIARR TS M LA IR IR, T3 25 Wk R ( 1oT )FN
kB (1T ) S8 el R g L4 ¢
BENER, MRSt RERE, N TR, MY
FRGE . REBWEA I, SERAEAISL . PR
BLES N SR AT R b AN AT

.perfofipance surface
ﬂw;;ear.:;eotr ‘I’u'.rs%:‘t‘li?’gﬁm

tion dwn ° nanosheets eTfCIeNCY, ,ymaticyarolysis

kinges @ .
separation stabili
ﬁt tion w‘lty : = e
recqyery
temp,‘atur?“ 3 Io: 4 V‘e
#1 localized surface plasmon resonance
growth removal © g% eolicnia ool T
5 sBgonv.rsion % /
Iﬂlvlw carbon wa.gt%wat.er

<
A IARE P
’fabn‘allon dinlen
m‘el u(%;sg
o < hydrglysis
A green extiagtionn
Hg woprg,m derivves
antioxidant Sctivity
COHS@P&‘O"
LR
<

ionicdjquids
Lo, rod

B 1 ERRCEkA 3R KRR R L L I EE

#6 5 2 1Y A 1 1 2 SCHRF 248 0 B8 A 3R
K, FEW KR RE A D0 AL R R A IR
B2 “behavior” ( PERE ) 3 H K2 “mechanical
property” ( JI#PERE ) |, AR RIS PG
JE i A OCHER] . AR SCIRIL S G 2R, #05 1 ki
ZI1h Vafadar 55 " & 0 OCTF 42 Wb il 1t 12 2
MIZEAPESCE, H & RIS M hilE i 8T
W MR BEIP R R, BA AR
B ITIE L RAR AL BT . W AE 04T . FLB R AR
TE R FEARUE 4 o S A RS T e LA T I Y
Sk, RIS g | SCHk Al B 2 192 Zhang 5 1
REMRKTRE SRBTHERE.

2L A SCEREE T B TR IN TR B G R
AR\, FIFH CiteSpace FRA H AR TE 5 44
WOCHRATE, #5477 F A “Term” VLS, LA
AN, v =1, Minimum duration=2" e
R TIEIT, HRAS 47 DM F 0, TR
WRFR R, A SO 7R AT 224> =S BR], an& 2 s .

LRy e S WERSPRTE S0y EIR GBS
SRR — B, MR EEHEA T 4 A2 A
TolkHilEAE 5,  “future industrial application”  ( AR
TR ) 5 B B e e O 2 B, SCHREE 5
— Y BUTE 1988 4F, RBUITURI[E] 2 2003 4F, §F
253 2017 AE45 4, “artificial intelligence” ( N TAHE 1
G P I A e W BT Pl e s ) R R, S —
BERREER] 2023 4F, BRivz A, B 2 iR B 51E R
FARA IR I F A, 145 “machine learning” ( #1
k] EPIRE 752) . “industrial internet” (T
AP EIBE, SEPGEEE 6.85 ), LIRS Y “wireless
communication” ( JCZA(E, RIGEE 4.67) . “big
data”  (CREHE, RBGEIE 4.13) , KRB
FREEF 2023 47 SAEATRR AL ADC ) TR “life
science industry” (ZEAnERE 1, IR 8.35 ) &
B R 7R B S 5 305 B HE 44 5 2 60 i 32 A
1], “scanning electron microscopy” ( #%#i Hi F Ii.
e, RERE 8.05) KM, b2 5RHA



OWaF, KA : KT R IA LB Y B N SMASR ™l R R RIS

TR S I 2013 12019 ARLE. IR AR SCHY
F ] “degrees ¢’ “room temperature” (=) %=
PR BE 3 SN ER 10 1 21 37, ARSI AL 55
HEA PR E LR, X —SUiR e 54
PRREAMA G BrILZAL, BRI BT
2019 FF—HHFLEE 2023 4F [ “perovskite solar cells”

ZE B ARGy RBIBRIE JTIR 45

future industrial application 1988  69.36 2003 2017

science industry 1981 1943 2003 2016
future industry 1984 11.6 2017 2020
industry 40 2015 9.17 2017 2019
artificial intelligence 2018 942 2019 2023
important role 1993 920 2003 2017
future industrialization 2001 8.54 2018 2023
life science industry 1997 835 2004 2013
scanning electron microscopy 2014 8.05 2014 2019
degrees ¢ 1996  7.66 2017 2020
future industrial production 1993 7.64 2011 2016
machine learning 2015 752 2019 2023
industry 4 2020  7.43 2020 2023
wide range 1992 742 2003 2015
industrial internet 2017 6.85 2017 2023
recent year 1999  6.64 2020 2021
future industrial system 2017 631 2017 2023
recent advance 1997  6.02 2021 2023
new technology 1993 5.63 2005 2020
x—ray diffraction 2013 548 2013 2020
room temperature 2001 5.33 2009 2019
infrared spectroscopy 2014 520 2014 2017

(E5EKT KPHAER I, RIS 508) . “additive
manufacturing” (3#A 15, ZEMGRE 4.34) . “hydrogen
production”  (Hil%, FEMBREE 4.17 ) [EHAFEHE .

22 ERRFFUMHARESMGER
DRSS k) A A 51 V2V A (PSP T
ARSCF 2023 412 A 1 H 78 H EUAN S A% O

1981—2023

B2 1981—2023 FHERZ BT 22 i B E| BR STk ok S 7= Wl iff 35 5 3L R iR

WIFDRIEEAT E AR, L3R 618 45 3¢k,
PR 5 R R G SR B AR 1997 4F. TRl RE M, R
CiteSpace XX} 618 F& SCHRIA T XA TR RIS S1HT
mE 3 pros, L3R 12 B2, e #0 Aok
AT L #1 BP0 CRERMET L #3 KR
#4 CTRALEERT L #5 “BRRT L o#6 Utk
#8 “PEALEE” | #9 “RREILT | #10 “IXEREE” |
#11 KIBFRI . #12 “SRHRX" 0w, ER
KFAA AR ZAEF =Bk . 454, A8
fb. STREWEZMZ N, Sl <X
P SRR RENSARBE R SR
LR, o, “ SRS 2 S RN
AR (0.995) , I SCHRF- Y & R A0 OB

MRS, HAPRY R SREE R 2022 4F, X 5 E A
JEMSEBRAM) A, AR K, St S Mk
N A B2 3 AL E A S
WA G — N ETIEZAES . 20194FE 6 J1, H
FBEEN & (TR S MR8 F =) |
WA F RN . & ERee =k ™ o T3
. S RMREGRIE . & R T RLR S5l A S R R
FEAE R T EPL SRR S R, SRR 5 ~ 10 4F
SRR R LR S . R 2 N AR LA
RIFFEAE, MOCHRECE R 2 RS — KR ok
Fal” AGE,  CPEBOR” MR R
“HA L Z MRS R PRI AL, 53]
10 WM Y, FHorr,  “PLBUOR” MREEEER



* BEEL AR -

===

LT
b

AR
% %ﬁﬁ*ﬁ Tl s

&m;t* )‘t-‘-lk“f'ﬁif%&ﬁ
Jh KA
CF s A, Pee""
LN
ik = 3
mi;m* §“"‘$s&$¢ 3R
" W , >
AT GRS W *

ATAR A AHH
e\ MR Mﬁ;&:&* s
A S

Py P XSS 5 ATARE ¢
RAEN > RER
RRATE ,,  XR2E
Y

34

FEXiv-d
HER
P RER a4 s

FETT B A
EE

%
FB
¥

AnPE T HARRL

REH

LY
e SREW
Fl RRLS

R
REBR, ponx |

Al s

#2 RRME
i g wm
EERE

[—] T ==y

P 3 o BE
FRA Mﬁ*ilﬁ.% 5

LM > SRAR
A* Tl iﬁfﬁﬂm AR

BA F AT e #t P
A | ORE aREs

&%@]%}ﬁ S Aetd
0 X gk
FYREN ﬂ*ﬁﬂfﬁ&

RRE fyai
A 3

bt LT

# e

£ & P

s

TFN= gy
opm ST e
e = iﬁﬁfg St
FEELE A2k
. ﬁ&;tu Hepe WA
RRHR o RRBY  dE IR
F£-25 1
RRIA, e

2

#FeH

e BAARE
R AN
A4 3
FNRSE,' £
RE e

FHRa
5 #4 FEAL 2 H AR
e i
e 2%
ol

ARAR

LS anue

KRR

ween 2SR
xR

B3 ERTEkAsKs2inR L T EE

N, HRIR RS, 1A% 2.93, Bl 7™l
HORFIRHQTHTEASK & S b i

i F il i CiteSpace 2 8R4 MT 345 B A 7=l
JARBHERY T b, SRR IMEE R, A
H iz CiteSpace TRJ5EL, LT 8 ANir) 4R
it 2 WHEA PR R E B O, 3R Sk
Fele Cialgige 10, R E™ L (6) BT
25 (4) . Fnl (4) | HiliEr (3)  ATEGE
(2) . XHEE (2) QI (2) o Hrr, g ™
Ih, ST 2 EAEk” B9CHER, M
DX BRGNS AP ML RS AN 258 200 o 21 T H
Bl FIK SR P R E R, E R W
e EZ ). I, B Fscfb ™l 4

BIEAEEG, NTRRE . M A X g2
BRI MREAR A A R N R Z —
2.3 ESNEEERRES KRS
EIRAAEBUN AR FL” X — AT A LR}
FOSCHRN AT OHESE DI (H 545 [ Aty
HORE P BN R e B FR IS ™,
AT E N SRR A SR i DL, A SRR 1
T 4 AT AR S | e E AR BT A SRS
PP BOREER S, 3 1 s, ATRVRERIATAE
. HTEE . AarfHemag RS MR
T B Z LI SR, BRikZ 4, ik S
A KRS SR A o B Hh IR T
b biine i pu ] S SINE P WSS . &)

F 1 2020—2023 4 [E5b 3 2 E ZK A0 X Sk 7=l 48 K BUR ST
Ex B FR LEB' @ ELT A IO B AT KA (E]
ESE| Industries of the Future™” Akl ety . mg gk . NTHERE . AR, 2020 4 4 H
A ERE
Recommendations for FFhmEEEAK  ATHEE., 2T EERE 2020 4E 6 H
Strengthening PV AT S F

American Leadership in

Induetries of the Future™”




OWaF, KA : KT R IA LB Y B N SMASR ™l R R RIS

P PR TSR R U H R K AT TH]

% Fiscal Year (FY) 2022 2022 WHEBFETIS 20, SERFINAITIA ; (AW a@s . A 2020 4F 8
Administration Research WM ERITs) BHR; EYEFMEYEAR; WA, wf

and Development Budget TSR FEREE SRR G A Sedkdl s W

Priorities and Cross—Cutting BRIAH AR - RoRiITEAET RS, AshZu

Actions™"! g AT R HhER R G ] R A
LM%

Critical and Emerging FEERH AT R PO et TREAME, et e E: 202242 H
Technologies List Update™  FUgF (2022 4F) AR Jeiliilid . Jeilb i) M4 AL EATRRFEE L
SEEREROR . N TR, A EZRGEMPLE
R . AHLAE . R, AR R
B W FE BB . AT AR & WA AE |
PR T EEEAMARS

OSTP Report on the OSTP CTASE™ . M SERHEAR (S0t ekt AR 202244
Industries of the Future Act™ RS REFN AR 1A ST, . I ToZR 4% ; AT
Bhe. ETHEERRE. GIKEOR . AYEAR)

Multi-Agency Research and 2024 WHEZ NI A AT HERS TR ; FEAESET- M X% 2022 4F 7 1
Development Priorities for the T A b HAGEBHAN TR, &P EERE.
FY 2024 Budge™" SeFBERAR . BT 9ORER . mtkRETT
L AR A Y . PLES G SeikdE
BRIER | TSRS AR

National Strategy for  FIZGHERIAEAME I3 T L0 . THSAEI . ATHRSERI AN, 2022 4F 10 A
Advanced Manufacturing™ FGREOR, SRR R | O Sk

A FROAK IS . ARG . AT T

Bhfb, PERERBRDE. MOBERE . Aol . %

Tl . PR

President Biden’s 2024 Budget 2024 W4 840kl Seibfilil . Se BLH AR . N T8 R, £ 2023 423
Invests in American Science, HoAR . BIHY B MR TFRPE S EERRE . RN

Technology, and Innovation to i Nl FAT . THIEREIR . Adr Rl A Y A

Achieve Our Nation’s Greatest

Aspirations”™

Multi-Agency Research and 2025 WHAEZHM (EFEEI A LR REROR . RUB R B 2023 428 A
Development Priorities for the W P AR, #PELREE . Stk S rEREH A

FY 2025 Budget”” (1[0 2 )7 O S 7 3 1 T 1 N i i B A
BALBLERA  TRE S EHET
eS| Science & Technology RES Y N NTHERE ., TRAYE. KkdfE. Sk, 2023 4E 8 H
Framework™ mHA
Advanced Pisiinilbenam ! FHHORZE . AEEIRE . MR, Ear 20234 11 H
Manufacturing Plan™" Bz o gy (g B XU . iRdi3E CCUS.,

KRE. 2

5[  Implementation of the Future ASRMKEEHYSCIEANSY TRV, [URIRY . MEL4S . EWEHEPE. 2023 4F 12 1
Strategy Research and e A ERieia-d: N o NS s V3 O e (T3 2
Innovation™”




* BEEL AR -

&R
P PSR HSCC AR U R T A RAGHLA]
BB A New Industrial Strategy for I Tl e BIEEA ., B HA. ATRGE. 56, 6G. 51 20204F3 H
Europem] PEFNTCEARE BT BT TR kAR
e E TR . ATRREL AR RERS B . T Hpek
R . PRI T
The EU Research & Wi R RIS A1) AffdERE (ARG bR . 55 2021 4F 3
Innovation Programme 2021—2027 4EtR] DU BUBAEE Y REHERRST ) BTl (56
2021-27" BEACTROR | BIREMZAE ARG . Ak RET A
NTERE. Hlas A, Jerae, WEEm) 5 A
FIREIR (T, TS . IO A s ikRg sl |
Hidth . FHEGEE ) 5 e RS
(W hetk | Uil AT SR
Beraolr . s e RS)
Strategic Plan 2020— 2020—2024 4F Ayl R OGRS AR REmIE . 2020 4F 10 A
2024 DG Research and ERmg R WP 56, i, A
Innovation®™
Industry 5.0: Towards a Tk 5.0: FaHE BeEdlE . NTEGE. BRI, Mggdae,  20214F 1 H

i, UAAA, BA
TV AR B Tl A g

Sustainable, Human—Centric

and Resilient European

Industry™”

BLAES A S84 il it |
B

TEPREE . Al AR

WTER R, ASGHEL IR =R iR iSRG
Fria A Ia OC R oM, TEOREE £430) . AT FiE A
LHAWZG, EBRABA S E I 5 3T
MZECRE (ILE 4) o ATLVAEH, (1) “research”
1 “ai” JEMZEOCR KM% £ EIRER Sk
P IF B W 0 5 S, A A ARl 2
LR Bifm AR i, R, ARk e v Bp e
PUHR AN FIE I, 5T A=A ki
BERARZ Lo MITERORSR S, “ai” N TR REA
INAEBUERIE - bRl BN E A 37 07 1TH B
AERMET, Hl A R B s & 17l 4
e EARROIT S, TEA RS, N TR
SEAE SR, (2)  “manufacturing” il 3% M 2
LU RJER FETTRE , LIFRSEOR N RE R Ak
P, TN B 1Y B AR I (e X i
b B EE A, PR o Ml R R R Pl Y B —
2022 4 36 [ ORI S Se ki Il domk ) B
JEORIA T HXT AT | B il A5 0 T Y
PEo (3) “infrastructure” FEAH 2B A1 71
JITts LRI S, R HESh RIS I A Y AR
LA, AR R B, B, (O

SRIE EAR P TT ) o, SEEEUNZ
UAE BN A DA Tk a7, LA T
he. BT HEEEARIEE, (4) “national
security” B Z L m M . AR K A
A0 B B S8 2855 e, BEDRE T 4 52 W R Ok 13 i 3ty
B, TEi ZILZ T S B AT Wi J2 T 42 0T FE K
WA, Toise COCTNGR I E A 45T g i
W) o CE e S ), B E R
Y RHEEHMESZ—. (5) 5RE&EMXH
“investment”  “the budget" “al”  “r&d” AT
TR, SRR BT R IR R A SRA L PR
2 EE S B OREE, Fian, BREEES JUIIEE R
HEZRTHR “HiP-ZERRIH”  (2021—2027 4F ) Fii5
15 955.17 ALBRIG, FEERBUR 2022 41 B 15 H]
TR M BB T 2 28 2R 106.29 1236 7T,
1] 2024 W B T HSRRTFERIT K 289 ik 2
100 123E7T, MR SEE Dy s 5 e B T R 45 ¢
.

3 ENAR LB DL
PEDHE A AR R AR S , BU



O T, KA

i« RE T OCHE AL I AT [ A MR ™l R R RIS

national laboratoriesation

communities

understanding

. 4 N
quantum information scienceotics .~

materials

national security,

cancer.

\\\manufacturlng l/‘

advanced manufactunng

science
systems

data

addition

.~ services opportunities
\

dditive manufacturing

space

researcher:
the development ’

universities
innovation:

blctechnolo y}

securl al governmen - \“
climate change ‘ Mg products / \
y semlccn uctors Ve innovation
engineerin
avl l_‘ﬁ——— 9 ' 7 //
N \ >

upport

<. industries

echnologies

technology™ :
\ - \
standard \
s\discovery

=7

agencies

students

N

investments,

<\t

agriculture

training

al

N\
lacademia
N .

A ¥
| N
cyersecun \ ¥

{ A 1

- N7 A \ \ \
the buc ! N 8 ’.i investment
N ,/ capabilities’ /
\\ artificial intelligence
artificial intelligence A d//

- fovernment

advanced materials
3

“ai r&d

IK

partnerships

biomanufacturing / /tools

2,

T

smart manufactB/gfams

& 4
E: M%E R BREAX 1/2X [PA|B) + PB|A)] it A miF,
M P(B|A) AR T H48 A W

FIEORSCFF AR AR, 202447 1 A, Tl
O BALTRAE LR TR BN R T (O Tzl AR ™
AP B A RSt L ) (AT RIAR CSEmtig L) )
S AT AT SR AR AR S AE N IS PR, 3
2025 4 R S BURSK  MH AR BIHT . kB A
TARPSE ARG AR, CA L, Wi,

AN L IV < (DO a7l N s BN v I SR
AT B AR ASCER S, filin,  (CRIET

T AL BT R i A AR A PV S R AT Bl 7

%) R AR EITE . mHATEE. BT
BRI 66 SEE N A AR =, F 2030 4 4k
MEFE{EIA S 5 000 127G

BT HUGFEARAR L 2SR, it
FIFE N AR L R U, ASSCREL TR R oK™
W TEER . EREL 2w 31 a0y (A&

A 1 S <9 e 1V TR 't N o 1 TR S 53
QB A AL DU 3 e S A SR L

DU SRR A AR P

EOUT I3 B adR A, AR RMAM K, RAMEEBAK,

i 4 FERRIEERAFR W ETRCK BT EXRE

Hodr, PA|B) A TSR EIE B ILT HIEE A SR,
) 2% PR ARL

[E2% AT 4795558 I LV T b Y| 79BN
T R AR P R R
L BRI 3E T 95 R, 4
PPy KA LR NS, N3k 2 Fs .

b “BOR T BEATINE A, R TR A
LA A, KBRICSE I SO, X R R A
100 2 5 IR BEAT ARG E 20, nIEL 5 sl LA
A, FENECRE S S ESMER—2, B e—
EFESE. (1) Pk auk, [FENETHRRZ RN
R B IR D U e TR AR LS =l 40
S, JUHIE AR U A TGS [ 5 BAT
L RTAEOE % N LA IR €6 S S b i R i
i, ETEE R LR R, YO
T BRI, H B AR X A R L L
HA—EM2SE, ERZmN (e ) Py
18 LB GERR TIHR LA R 2 A, X
fEIFARW S #O7JZET, ALatE R E TR,
filgn,  (Aesn L g E R AR G



* BEEL AR -

*2 =EMHEHRRWAXBER G

KAt 0y SCF AR
%% 2024 4F e THEBh A= BT & R () St 2 i
it 2022 4F AT AR B R b R R K AR P SRR T Bl
WL 2022 4 WHTLAS AR M 5 T X T B L
2023 4F: KTHE KA\ nts 20
g 2021 4 IINEE S NUE TR e (%-3/:55 8
TR 2021 4F TR DU R RS Ml A Pl R J B )
ANL] 2023 4F TLVGA AR b A S AR (2023—2035 4 )
LRl 2024 4F TR RIS F KRS (RAT)
il 2022 4F I & R AR ATEhTR (2022—2025 4F)
2022 4F TRYITT A R BURFOC T & RIS PR M SRR RS B R SR AR = M 78
M 2017 4 B T RBUR OC TIPS AR 7 Il & 4 5 2 0
JUIT 2022 4 KT NARAES JUTL A M & 8 T L
P AL 2022 4F T IR BT R & AR A 7 4]
2023 4F P TR JRASR 7S K T T sl 4l

AR ) F AR R R B R T,
FEARAR KTl . BRIz ah, Wi, B
b AR SRR P AR R T A R TR R,
ETEAE IR Mo (HAA — 48 T 0 i o0

WAERRE, P, JuT GeFmiufsh LAk
Pl R SRR FEIL ) O E R R K
PERT 26 K, MiETFIFEIFARE L, (2) ART
AN, PEATERRATE 2R, Tk
Boz— “Bee” W —29%. —Jrm, KT
P — AT ) & SR IR BR T N T RE, P
K TR ALRAE, Hln, (SRR ) T
BRI RE . e R A BAOR HEUI R
BB AR . B—E, Al b,
Hh R ISR R AR T, B, R . R RE
PR AR RERIRE S, AR BT A TR RE =
ARG, UL IR e, S e <R
Ae” —id 109K, 1A 1 B R T8, H
by =5 B R AL R AR B R 7 1 RE L DL
K e, BREMNGE. (3) ML REP R
4AEDIRNE FRT, ASCA X — S

A “infrastructure” HAT—E BSERIME, HE S
“infrastructure”  FHEEH 58 H TR R 77 Ml 1Y FE A
PSR, e T —Fh SR B i il Ay
67 BRI IR AR SR, e
EOTHRIERIEM . flan,  CEETEARR
BT R M AR WA R AT S T 58 ) $ &
HORHERTIBL =05 . AN T AR 2550
RN, EEAAR ARG

5 &HHiE

A S o TR 1 8 [ PN SRR 7 b f i BE
WHTFEHEAT /3T, IZEWLZE T L AR AR L F
FE 71 5 BT EURFFEARA = AfEsh e
i 3 R AL BRI, DA AR Pl E A
RS . TR, AR SCHRAN
HORARMAER, EASMRAR LA R G HA —
FEMZERYE, (AR L8, WREITE,
ERAEPIEREE . R AMERR = e W L
B, BURZR ZHORK RS ARE RS B
e, Bilhn, HETA T REROR LA B 22523



OWaF, KA : KT R IA LB Y B N SMASR ™l R R RIS

B 5 ERZEAMPARRTILMEXRE

MEACE, Frasmrmlass Bt o ey AR
FHPERBE TR R R R A E], R HOR A
ES AN 90 b e s W NI BTiE 1<) < R PN a4
KIEMIAE , TR AR L (% O 3R S,
AP R AR SRR B A SR S, B
A NAREFRAIPE 6 BRI N b A JEE FY
e I, RAFREEA L =, N
— RIS, XA BA A ErE, o
W AN FOR I JE I IR AW A gt i
JER . AR R AR — BT, 75 220 T
HRCE, TR R R E 75 A
g, PR S TR SR

P, ASSCHES: — 2l AR k55 H 5%,
S ANA TSR AT, IRAR LA A H SR
FEHRASCERAA BRSNS
QB SR AN B, R AR G RO AT,
UG5 | 3G 1R, FIAEBT 8™ AT 71
BB, PEE AR | SO, RARAH . 7l
NA RIS ARIR M LA AR . =R
PSR BSERIT . BEAT BT IR S DR, SRALHT

RUEERIBOEEDL, R “Za2 B2 TR
THRERIBIIG AT 5 12 Ml A5 S R A oK
JEHAE N TR REAEH BRI TG0l T, SR
R QR RN TR RERISe B B 3
R, EE R AT R HURAC, Soitt
IR o A AT SR A R, PR E Ao
WIS, RRERE N, ek
SR Z 0 R SR 5, ST pkopok™
W FEg S HATEERE L PRS0, LA
PEASTREERLAE], SN ERER . PR BOR SR AU, e
PUE “BLaslR” BRI, #Ed 2 D"
PR, PRIEEUR RER AR AR L T A G HE .

SE Lk

[1] LUETH H C. The medical officer and future industrial
medical practice[J]. Journal of the American Medical
Association, 1945, 128(2): 93-94

2] WRRE, Bz, 188 . AR IR . B
5K SRS [1]. BrEevh 3T, 2022(3): 26-30.

[3] GREEN D. Promoting the industries of the future: the



* BEEL AR -

search for an industrial strategy in Britain and France[J].
Journal of public policy, 1981, 1(3): 333-351.

[4] JAMES E Q. States industries of the future[R]. Albany:
U.S. Department of Energy, 1999.

(51 5, sKME , T8 . AERA R AR R AT S S
JA7s (7], BLEs A=, 2022(1): 12-15.

[6] AL BKig « ARkl (). o EAHE A R, 2005(23):
173.

(7] BURZE . SCT Ak lk ” iy 8
2022(12): 67-68.

[8] ZRWeRk, EHE . LT SCHEIA SR 1 #S M ikt
g% [1]. TS 5528 , 2012(8): 115-119.

(91 ZF575, BWEHE, 5KEE , &5 . P AR SOk I & 2o
AIESCHY B AT (], T ERHI TR, 2002(6):
505-506.

[10] SAFESC, PhaRE4E ) s . [ AR 1R 3 iy A 52 2
W [I]. EAEIR TAE , 2013(3): 131-137.

[11] %32, 208, EMIE, 5 SIS I HoAR R
HWFSE I EIRSEHY - 56T SSCI AT CSSCI Sk it 43
Br [J7. 2% |, 2022(5): 183-189.

[12] ZElefe, AR . R ™ b iy AL AL 55 7 Ml R o i
PE 7). B, 2021(2): 54-68.

[13] MISTRY I, TANWAR S, TYAGI S, et al. Blockchain for

D] B S 4,

Uk

5G-enabled IOT for industrial automation: a systematic
review,solution,and challenges[J]. Mechanical systems &
signal processing, 2020(135): 106382.

[14] PHUYAL S, BISTA D, BISTA R. Challenges, opportunities
and future directions of smart manufacturing: a state of art
review[J].Sustainable futures, 2020(2): 100023.

[15] VAFADAR A, GUZZOMI F, RASSAU A, et al.
Advances in metal additive manufacturing: a review of
common processes, industrial applications, and current
challenges[J]. Applied sciences, 2021, 11(13): 1213.

[16] ZHANG T L, LIU C. Design of titanium alloys by additive
manufacturing: a critical review[J]. Advanced powder
materials, 2022, 1(1): 1-11.

[17] 05 . KARALRE Rl S 5 BARPESZ AR BT - ) 1
FHRR G R (7], AR, 2020(6): 22-25.

(18] 251 . FIK M AT -l S HARR a3 ()], LA s
2FBEREA , 2016(6): 8-15.

[19] TILBURY D. Industries of the Future[EB/OL]. [2024-

01-13]. https://umaine.edu/epscor/wp-content/uploads/
sites/25/2020/10/ENG_AdCom_Industries_of the
Future 2020 Spring-508.pdf.

[20] The President’s Council of Advisors. Recommendations
for strengthening American leadership in industries of the
future[EB/OL]. [2024-01-13]. https://science.osti.gov/-/
media/_/pdf/about/pcast/202006/PCAST June_2020_
Report.pdf.

[21] VOUGHT R T, DROEGEMEIER K K. Fiscal Year (FY)
2022 administration research and development budget
priorities and cross-cutting actions[ EB/OL]. [2024-01-20].
https://www.whitehouse.gov/wp-content/uploads/2020/08/
M-20-29.pdf?dm_i=1ZJN,7013W,E29EK3,S7JPO0,1.

[22] National Strategy for Advanced Manufacturing. Critical
and emerging technologies list update[EB/OL]. [2024-
01-20]. https://www.whitehouse.gov/wp-content/
uploads/2022/02/02-2022-Critical-and-Emerging-
Technologies-List-Update.pdf.

[23] OSTP. OSTP report on the industries of the future act[EB/
OL]. [2024-01-23]. https://www.whitehouse.gov/wp-
content/uploads/2022/04/04-2022-OSTP_IOTF_Report.pdf.

[24] YOUNG S D, NELSON A. Multi-Agency research and
development priorities for the FY 2024 Budget[EB/OL].
[2024-01-24]. https://www.whitehouse.gov/wp-content/
uploads/2022/07/M-22-15.pdf.

[25] National Strategy for Advanced Manufacturing. National
Strategy for Advanced Manufacturing[EB/OL]. [2024-
01-25]. https://www.whitehouse.gov/wp-content/
uploads/2022/10/National-Strategy-for-Advanced-
Manufacturing-10072022.pdf.

[26] The White House. President Biden’s 2024 Budget
Invests in American science, technology, and innovation
to achieve our nation’s greatest aspirations[EB/OL].
[2024-02-04]. https://www.whitehouse.gov/ostp/news-
updates/2023/03/13/fy24-budget-fact-sheet-rd-innovation.

[27] YOUNG S D, PRABHAKAR A. Multi-Agency research
and development priorities for the FY 2025 Budge[EB/
OL]. [2024-01-30]. https://www.whitehouse.gov/wp-
content/uploads/2023/08/FY2025-OMB-OSTP-RD-
Budget-Priorities-Memo.pdf.

[28] DONELAN M. Science & Technology Framework[EB/



OWaF, KA : KT R IA LB Y B N SMASR ™l R R RIS

OL]. [2024-01-30]. https://assets.publishing.service.
gov.uk/media/6405955ed3bf7{25£5948f99/uk-science-
technology-framework.pdf.

[29] Department for Business & Trade. Advanced manufacturing
plan[EB/OL]. [2024-02-01]. https://assets.publishing.
service.gov.uk/media/65788f51095987000d95df34/
advanced-manufacturing-plan.pdf.

[30] Bundesministerium fiir Bildung und Forschung.
Zukunftsstrategie Forschung und Innovation[EB/OL].
[2024-02-03]. https://www.bmbf.de/bmbf/de/forschung/
zukunftsstrategie/zukunftsstrategie node.html.

[31] European Commission. A new industrial strategy for
Europe[EB/OL]. [2024-02-03]. https://eur-lex.europa.eu/
legal-content/EN/TXT/?qid=1593086905382&uri=CELE
X%3A52020DC0102.

[32] GABRIEL M. The EU Research & Innovation Programme
2021-27[EB/OL]. [2024-02-03]. https://research-and-
innovation.ec.europa.eu/system/files/2022-06/ec_rtd he-
investing-to-shape-our-future 0.pdf.

[33] European Commission. Strategic plan 2020-2024
DG research and innovation[EB/OL]. [2024-02-04].
https://research-and-innovation.ec.europa.eu/strate gy/
strategy-2020-2024 en.

[34] MAIJA B, LARS D N, ATHANASIOS P. Industry
5.0:Towards a sustainable, human-centric and resilient
European industry[EB/OL]. [2024-02-05]. https://
op.europa.eu/en/publication-detail/-/publication/468a892a-
5097-11eb-b59f-01aa75ed71al/.

[35] #7500 , XA . A3 £ e L ) 3 x4
FJa s (3], ERHE R IR S, 2018(6): 63-72.

Future Industries at Home and Abroad Based on
Co-Occurrence Analysis

YANG Xiuli, ZHANG Limeng

Anhui Provincial Institute of Science and Technology Information (Archives), Hefei 230011

Abstract: To sort out and screen the main areas of future industries and provide support for subsequent
research, CiteSpace and other softwares are used as tools to obtain a literature map related to future industries
at home and abroad through co-word relationships, and future industry overview are obtained from a macro
perspective. Combined with strategic policies of major developed countries abroad, as well as government
documents such as plans for 31 provinces and cities nationwide in China, and its future industry special plans, the
development focus and differences of future industries at home and abroad are sorted out, providing a basis for
further screening and research. Through research, it has been found that overall, the key areas of focus for future
industries at home and abroad are generally the same, mainly concentrated in the three major areas of intelligence,
low-carbon, and health. Artificial intelligence is a key area of focus both domestically and internationally. The
future industry presents a trend of highly interdisciplinary and deep integration of multiple disciplines and
technologies. Technological innovation is the core driving force; production and manufacturing are the key; and
capital investment, talent cultivation, and platform construction are the three major focus points of the future
industry.

Keywords: future industries; keyword; knowledge graph; co-occurrence relation; policy sorting



