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Abstract: The weak industrial foundation has been restricting the development of China’s manufacturing sector; it even threatens
the high-quality economic development, social stability, and national defense security of China. As a significant aspect for modern
industrial system construction, industrial foundation upgrading, aims to implement new development ideas, form new development
patterns, and achieve high-quality development. In this paper, we analyze the connotations of industrial foundation and industrial
foundation upgrading in China based on the idea and methods of systems engineering. The general idea for promoting industrial
foundation upgrading in China are proposed. Market regulation and government intervention should be effectively coordinated. Focus
should be given on basic parts, materials, manufacturing equipment, industrial software, and test platforms. Moreover, innovation and
common research should be promoted. The industrial foundation upgrading should be promoted by stages. First, stranglehold problems
should be resolved using the new national system. Second, a chain-type solution should be implemented to solve the weaknesses in
development. Third, leading enterprises and some specialized and innovative small- and medium-sized enterprises should collaborate
to establish an enterprise support pattern. To provide a theoretical reference for industrial foundation upgrading, the top-level design
should be enhanced, the fundamental innovation system should be improved, and basic education and talent should be support
strengthened.

Keywords: industrial foundation; industrial foundation upgrading; new national system; chaining scheme; safeguard measures

RS HISI: 2020-12-05; f&mIHY: 2021-02-08

TP R, b [ AR R R S O BB 7T 5L, BT el s e . AL, R RRiE: E-mail: zangjy@cae.cn
WOWIH . P ETRERERTE “P LRk ie 715 HRE T 7T (2020-ZD-11)

AFIPINE: www.engineering.org.cn/ch/journal/sscae

122



PETIEMEF 2021 FF F23% H2H)

N -

HE OB BN T AR, A& T LT
b NI 2 i ) S RIS RE T, I M AR AR S 1
FArsl. hEJEER, JET “RKmAs” K
DUHIRAFAE, 38 VAR A BRAN (B v ATz T rh AR »
TR PRE TP b SR AR 95, o i S J Al 22 4
fE TTEMTF R HBEE L, D BORFN= i bR
A

[ PR SRR AL s il iE b 5E S IU o BEN,
DA, Toasfh AR bR AR Ml
fiti SO K [ F1IZ T 758 4 IRl e s, B A IR OR
FAbEE. O EEE D TR BRETER Z . Bl I
PR, B LBl R, A T2E, K
PR BE R 2 B AE AT e a8 L FEREADRHIR A7 il i
REAEEAR L. ERHEHNE, BEFT - AERX
ARBIE s 77 Ml J Bt A5 P 7 it o St — 20 40 g
HEMH R DA RS AR IR =
PR AI TR, BRI S FURAL L T IEAE 23R
HEGERTESS: EEE. mumEm. mwe
YR EAPROVR I ZE RN AR, e i R LR 4
Mgkttt IRBRAL A RE s et TAVERIE . i sk
TR BRI K T Z5A JfEsh 7 pehlik
FIRIL A JE, LR brdE. Ao e i v ot ORp 1
3 b SRR SR T

77 M 2 ik A D ) 3 b A R (A 0 B 5%, BE SR
38 5 L2 I AR 7oK, R BAG k AR R ik
RIS T . DUHESDIRIE b IEAL e S T, (2t
B LA R v, E TR H 2014 ST e
T Tl I SN AT T b SRR BE ) BT
WEF”, BRSO E LR RE S 5T TR E BT
Tigke. AAER “THVIERBE I RTHEIE AT AL 1%
ARER, BEZHRGTIEITE, PG & A,
BEIRE I 755K, R L IR = A 1A e R
5 HAR, AR, DDA QAR FANBUR tifk
REFIRSFE

— Pl EALAY A
(=) " XA

PAOBEE A2 TR B4, A T
F 8, KRBT A AP AR AR (1], $5R

(EriE) 306 Pk RmAEMAERR. BA AR
7y v R A SRAT M L A R s A = kA
SR NE N N B, FEY
LA, BEIR 208 HE . SEELETT. S
i YU DA 45 P B 2 S AP O S0 R AR A B o, T
e S TN R 3 i N 2o 8- T e

WRYE o A AORES, Pk LRl Y
A B B =R R R R AR SR A
A BRI R R FRMBEAER, BAE
BACKFIE, 2 NEZR IR . SRR
GPA 2 KRR BOE S HbMES, 7k il
WEEHERF A Tk A 5840, L. Al
HACEE RIS R R, 5 2 A B AR 7 b S 4
TRBMUL R ERZ ARG R ;. E 2 I
TR 527 NN~ i = N 3 el £ S N TRt B3 T
kB B, FEREBE AL FERECRE
AR (LK D. XHA, SR> s AR 2
[ (e iikiiof 9 Ve 3 i = BN 2 T RO TR S AN i
Femf TVt FEACAL . FEREE A B
B Tt 7 A ) S s PSR R SRR Rl
SIEER, SRR R JE -

(Z) BRYAH

55 R i RVH 9 KPR AR R 2 R (2],
NE— PR BESCE A RCR A TR, A=
7l B it EE A W PR A . A oLk 6 R ) 22 O 4
KOTHRI M RERA, N EE — e B A Bl
(GDP) HHIELE, AP KRATFFHRIREL, 1mH

RO
iR
¥ SRR
BRTA e
SR
Hok
iR
A Tk
SR
N

B 1 Al ERRRIT XA

123



HEE =l A S R AT 5 X SR 5T

REFTTHBEAAE P IR . FRARST B 2E P IR 3]
HET, B bRg SO BT R A RE M. AN E R N,
RRAEERTEG RS AL B, SR BAE T L[5
FREMEAE LR RIS, R, ARE SR
PR LR I (] . S RIAEE, A5 AR E 2 G A
RRERIEFRRDL, EH W, RE AR B ™
b B R A T R L R, R R AR T AR
PRI s PV RE TR T, EAE DALAL S
MR BRI ST 6 FEMEOHE R, B
RUTEAS b it JEAfSCAE . SEREHECE AMNA . 2
BB SRS It A Ffh ZER W R G, HEMT I L5
A7 b Rt A AR

G DAV Z S5 E KA AT
AR AR T2, FEREOR JAhEh J) [4].
BEAERR LB, Pk Rt Fi B At 2 A A AT g
L N 2l v A BN I8 3 v /G N
HEASERER R S0 & (faTAR “ k™, W 2).
S I L 5 v o AR R R AR R TS AT

SRk T AT AR, AR T A H
AR AR DPRAEERETE T, ARYE R
(ERCELEAPS IR €2 2 e =i AN A IvEcr 2 G AN E
BCRITTERT . SURLAT IR, AR
AXZ ) EARAT A0 AT FH R Al [

FERtATRE,  fiE dait Tk R B S A
R P T P R SCEE AN AL R, A8 75 B AL
WREVEAEL. AL THRL EIMEL. EJEAR T
AR BARL, LT 4ER RIS

SLmt T 2GR, fe Dk sl A &R
T A o ) S S A I R A R BR B
MfhilE s, Wi LHE T2, KEHE L2,
SERA G L ) 3 R A I 4 1) T PA R AR LR
PLAS NS 2%

& 30 ohg M B

TP AR, 8 AL AU B B, AT
Wk Ih BARALEE 5 id R 1L 55 4k
oA BRI AR P R,
IBERPAF IS5 DRI A T AR5
TR AR TS AR AR BER, 2 A g Tolk
SN ANT N

pRAEMEE RS AL I8 T &5, 48 Tk S HR B
KT B Ak O, AR ARHERTE . AEIA
A PRSI AR

=\ E#RAVEMESRUEINE

PR JE R 5, B E St 7™ VL 11 R
e — B EORE 7 “HERE” “H BN
7 “EPBERRE CEARRA Y MERKRE
BYE, TN BEHLA PO R R BE B Z AT
MEL TZMILRARE, REREERE E2e
AR P B AR . P R 59 R JE SRR I
AW BERESS . A% OB T N Bln, KA AT
BRI F MBI KRS 3, BRI
il BRI S 2 [7]; PRl 70% 1)
HRMEHREERE D, RSB0 B ds (TFT-
LCD) M) B MR AN TS . B AL 28
Wik gt (8] HEALF. B TR, BRAR. A UK4E
WA 22 AR A AR R X R AR B2 sy, & ot
S 7R 5 7 v PR A TN 18 9% Xk [9]

R BHECR b i IEAEHESD 136G Ml & A2 VR
ZIAH, FlgEL AT E R LA . 58 i)
TENOBNER, & T A s AT e,
i HARBHEE (56 NLER (AD FHA
FrIREh i 5G LA, ROk A R b
e g B LA Al V0t R R B, R FE 5K

7ol e

HERM 2 AR AE A0 TT A HERiAA R

Hetih T EAnHE e FER olk B

ARl S 0
KE-FA

B2 el EAEE IR XA

124



PETIEMEF 2021 FF F23% H2H)

FANFE SRR A [10]. RTM, A BN &A=
a MR 2 B R BEE A B AR L HANE, BB R 5G.
AL SRR B B B, 82 s 28 5 A = B
HRL LN vl s SEHE AR A S 7 L R Al i A
BORAE A o, FEREGUSATAE thog 5 AR EH bR
PNV FE IS SR, ARESEREA LT 1A, R Ik E SR
R AE B TR IS SEAT S HE SR R R ATRE AT =) 4R
BEORFFH AR K RS 1AL 1170 B0 77l
FA R — R RN L SE S e R, 3K
] 3 b i BT I ARAE 7 L e Rt i Ak, B2
SERH B BB SR PR i AR, BoR 5]
BEVHAL” 1B “JRE” AR, P N R R
Bl “JREIBRH” AR

HEHAEE W SRt = A, B AR B A e
AR B 22 4, F0e P b At 38 VR D9 e 2 DL Y K
PR AR [ P B U 20 AR AR 3 P e i
R FEZAESS, NG IL AR R iR I S S
FEMERERL AR, DABEA ™ b AR Dy H 3 ST S8
Iy IRy RN . I FE A 7 AR B R R
fE R BE ) C R T AR A, fREE
b B A FEPRI, SR LR AR ;S8
it B —AE B BOR SHEL R R A R R, R
AL Tl HL B I 25 BT H AR R A SR Bl i AT AR
2 ga A AN LA il L, R KB 2 M ok e v
it A A EOR AR E MR AT EEE . —Sik.

M. FmE~EMESRCLRBESMER
X5r

(=) RRER

L H % BUTEN

KA AL BRI B T (o e PR R,
AoEm WAL, KR E B RIS, (et
it i AR P A A BT 5 OREF 7 b S i
FHER P LEE. GUHrEE. et A4 BN,
iAFE 2 () I I8 S ik A e =1 0P| 44 SRS S

BURHUR R AR, nsRifd2 485l B
M “ARET7 AR L B AR S i 95
BT R R InsRds e, S rE. e e
A, &I RS MEBCRE R, g3t 573)
VAN 7 % SN % NN €7 R - N T E T = 2 TR
DRI BA A FL7 & R R BRI BT i BN )

FESHEREST, DB MR -

2. R AR, RS

o AL ARG, ANTE LR
PIBEREA, AR E E o SR LR T
RN ML AL T T E o IR Z 53 A 7 b Bk A 4 7 55
e B, A0S )3l G 5 2 2 2 i 5 e A
FEHRILHEAT 70 AR, W R E ft 0 2 A 1 LA
INSEA RE . MR R 2 [ A ) 5 ORI BR “ R
Tl SR BUG S T IS 07 2R o
A ATECR IS 22 . e bz, PhReZzE. P kiE
PRFEIPEZESE “REAR AL, SRECT ST R E
JHE Rt R A Ml S HE A R o

R OIE T KT8 A o

FAEBIHTAE Ak R AG  EEAE A, 5
QT BEUR R M Al AU R AR, [ SRS L BE
BENIBEARE CRTEE, SEUINKE E AR, ZAenE
P EEA S ST RN . St AR 3 T
A TR TR E AR, K CRETT
A AR, fe i GURTRE S LAt e BERIBE A P
Al 2 e -

ATHEAT & 5 TREABORAM R M SR BE 7T,
PENVEEREAT 9T, e IR BRI SR IR T
Bty B ] 3 Aok ) BB E AL, 51 S R AR
B2 R BE BT RS TR AL B SR, HESh 8B 8E £
e N, AL S ET AU A R R -

(Z) MEERIS

[T R, EIRAROR AR, FREHESE =
Behih = g EF N 3 A .

B (2014—2020 ), 3 E Tk FE fili 4
WA RE I B nsE, SCHEERAEA R, O RN E
A e MIRBERE ) Bk, ok AR T
AT Z N, PR B A S IR SR RN
e, BEASIIL T OCHEEAMEL ROt L. R
SR TSRl RE ) A OR R, dusi
FHL G IRER B R R R T J13X
F, RFARE T O S ). ERERMERE
HOASE

BB (B 2025 45, 70% 8% O Bl R
AT (L) REEFEREA RIS 8 R,
Sy e IS B E RS KTs oD AR Ondg
). Sk IRl T2, B SE AL AR RN A L R

125



HEE =l A S R AT 5 X SR 5T

Bl ) A S AT L BB, RGUZ MR, 120
TRENL A 5] A LAl S W LB ) 7 ML B R e p
Jai, AT ZE G 5 ] A B A

=B (32035 4F), 5REZIHE2KE
BENHTBT BT S AR WA R, ) 2 e S (R B
MR, SERERABOR H B, Zem &
PV S IME R B BERE AT A kAR
TR TV IR X SRR 1 5 3 5547 M 5 A
R, PolsE by o REE &R GUETRE T
W RS S AR AE LA i R 5 A o SRAG- 4 T i o B
REPNE IR W e /8- 2 i 1 ST 5 3= i 9 N
A E MR, EAt e BB R R A RS K
JE R

B BRESLEMESRICHSSIERE

(=) DUFRBIZERFIFR “FET” [

“RIET R IR S A ATROR — B I A
iz, xFBURRTERR =BT TR E R G
AT 5 °22 28 5 S JE ) e o 245 R 2 A 2 i T 36
I A 2T B ik [ SR [X 7 3 A A
AR5 I i 2 da ] 7 2% [ AR AR 3. DG B R Je
A LA YT, B R B 2 [ AR f) 4 2 5 1 e 2
I A BT T IX e AAT BB YR P D = 1] T 37 B2
FCE YT HAR, W 3 170 ) S LA, TR
BHEYER BT /15 8 Hm AR 250
i, RSELFREMBAREM, TR S 2L
MR SR SRR I BB R [12]

0 R 25 [ AR fl] DA 5l B X A% o 3E 5 0 i
KEANZOEIR, R 780 KA T BRI B
(R E PEAE I N RTIR 261 BB ST A RBE K
SN HEREE R TR, SRIUK A B 12 A
e BHLAVH — 25 a5 R RIS RITHETD )
BEARFMHRENS, WRERES, FRBUGL
FIB AR, W BUF AR S R R AR
IR RGN, B0k H ARG, (55 Ak, BRARTH
Wi WA AN

A R S BUR AE K LA SR T A 3 S A
P, A PR )88, O i 2 2 [ o ) S it
SRAEFN RLBR M iR A . T AR A Eh
LML H R G VIR 25 RN T et B AR S
RITIE, B RA AL R A R S s A A%

126

A AL A A 2 SRR, 5 & RIEECR
MHAHHATIRIL A, ARSI R A7
JS2FHAE A [ 5E B ML B

(Z) ARG RAR “HER” (6]

R TR U i e RS AR T B
feEtEZE. PhREZE. —BUEZE, PbBEMLNEE .
s T O R BE 0 T g5 1 . XX SR ) AU R] SR
BIGRETT B UHERE T 2K

— e HE Bl M B ) A D Al B 2 5
e PAJE Sk Ak e Bl o Aol s BARLAL . SRR
. Bkt BaEE. ik R, Pl
HEA NN R A AL SR BOE T H 2 s L
b Fy RPN BT, (R EE LB
EEMT. WIS B A=, g
Sk A B G L B R i AL ST et ek
&0 /NG S N S8l 1 N s N SR 1 -4 7 ST P SRAN
A MV ARARAR o0 AN IR QIR T e Sk AR b R D
AR 24 g

oG B o RO R BEEOR
FP= T R . SR E R, R
VEALNTIE, AR fh A A NN T, & SR
B A BOTE MR A, T2 Rl
ANYEAEST N AR 12 A P R SRR s SR
SR LN T 11 B G A S P i B S e 142N
BENIBE, OREF NEER = i BB 2L A7 f S A R
PRI o A BURT R I LE HERIE ™ i AR N FH 753
RS FAE R, S E A iz B AT
BRI AR

SREGEIHEE B by TR e A A )
BEAAH. ARG T, e SRR, #
WHBERT N5 A IS S8 AL A T o8 S i i A
ARETPFECH . HSE LT RABARAL A, ek Al
BORTETARZ A« FEREAT R A 7 T R R AT,
GRS EEOR, SCEEE QNG B
B o ORAFIEAL ™ S AR B35 SE T+ R A
A, B WU BRI REXT e

(=) Uk ed s “EHE#H" fhddl gt E
RAR “INEIZIR” B)RE
“CONERZ T TR R A AU A MY 1 TE AN 5
S 5 B RLEE T AL L T BURAE B SET



PETIEMEF 2021 FF F23% H2H)

AN GGy SR AN I KA ) 8 I ) T DL
kAN BN S “LRERR o AR R B BB Ak
DN

— BRI REF SRR #H7
BERRUER] E BUR Rk AE . A EINK BN,
REF=AR 3 71, RIERR A ES] AT,
FEAERSS . BAORYE FRE . TN ST
P CAER . X TA0ERE 15, I TKFe. 4T
AT A A B KA e Sk A, SRl T R BEAR T2
it OH 2R SUE) SCRIE LR A e Sk A
WA O PR, TR Sk AL i s A
GG b e W SRR AT s Al S R e
e ESOE ATRE A $2 T TR, S WU S 7 i) B A R 4T 2
Stk

TR N R RN REREE A
k. PAMVIEREATISR AL B T . BT
Tz, #EmEmElidErs. . MERER
ReJ1s BT R s — T s (COhNE
N7 Ak, B )R A b A Sk Ais b 4 3 5G fE
A TR “MELER”: e EESIA
b, ST A A R T, SRR & %R
T AT S, REFA T R fEIX
FKCONENT b, AR E 21500 K ‘&
FEREE 7 WA, BRI S R 5 i35 e 140
SHERGUAHAL, Tig 5 A R EH A 3 LEE R
F1 A4 BT EAREMET 15%: 72iHEARK
IS B EBRJeE, A RER B F R, BN
AT\ R R FRAT s BAA BRI H E Q¥R M
AIHRFPBR W 1, B OtHZERKHEHRD %
AR 2 PN Z6 3518 B0 A7 Mk A [ bR 4 5 2 =] 1)
KF.

75 XEREIN

(=) fnsa/=dl E SR TR R T

VIR 7= Ml B Al v AL AT R B A 58
A, AE (ERAEFMHS KRS+ A LM
XD WEEAs b, RUEA g (R S A A
AU T FRI D CGHERE P BEIACAL - DY 7 B
LT SRBUSI R RIRSE I, 51T
BURER . N ER. BUFr 25 w7 Ik il s 4
AR BE B BTRE . — 7T, 8 I 7 Sl

GIRE, Ahom L BE R AR ST, BLE PR R
b gE b s NI EIEN A, AE S
B 07, @b, TIEE N
OBV, SR VIR B RIS, HEB)
b A G R AR T AR RO R, ek
b AL o

(Z) sEEFA AR

BETENAEFKE LG E BRI O,
& M QHr R LSRRI B RE T, B SR L
HRPHEE, LRI R BIBOR . SEEROR
L FH BRI 5 BOK -

s SR GIVESR B A RE T, K3 A4k,
NE AT R TR IR R I
it €197 BE J0 MR RIOANEAE T B S A 5 4
71+ BRI b B BRSO R
AR dh, ISR AEREBT TS N TR 1%
“IRAAT T - RBEFOR - PR AR B RO
WERIIH, REFESHIT. BT B XIS R AL
SRR R BUHTRS S5 o

AL S BB, IR ILEHORBE Ty fit 4,
SCRFFEVEBOR T G @ IRANREJ4R T, M RS AT AL
AT PR SR B SR VEROR ) LR R R A ok T 5o T
HANEFORBOR R AV (O HET N, M BOR
S50 Ty SV LR | 2 i B SR

Sl Ao b ST DA D 3 7 (05T R AR B
A, ORI ESOREE . LB, A T
4 DX 38 ) B AT MR R T AT T R R A PR A
PH P PAFFIH TR E, TR R ke
b1l BRI BGE S 5 SR DT HHEBHRE 1
[ B FAE Bl L3 S PRI B A5 -

(=) meaEmiEEMAL e

FACESE B MAA RIRL S, BP9k
R I (R A R A R R R, g
SRR URAR LN B E TR B SehliE L scbr
Ry SCRpARME AN A B AR A 1 St 8 AL AR HF
FAERIRT S MARAEBERL . BHIFGE I (R &
R, EEARPHLE], - AR B
FEMREZPRILE, EY TR, 5E
P BWMPRE LT, SCHRERZOEARN L
NAAERIE M A A HeH

127



i3 7 SRS R U A B 5 S 5

SE

(1]

128

PAIK. PG M. bR B EE 1 AR, 2010.

Su D S. Industry economics [M]. Beijing: Higher Education Press,
2010.

WERE. o ] R kP el S R B RS IR R AT (D], SRV
FRZERE 249, 2020, 34(6): 44-47.

Zeng J. A study of the interaction between consumption level and
industrial structure of Chinese residents [J]. Journal of Heilongji-
ang Institute of Technology, 2020, 34(6): 44-47.

K, B, g 52T (1], B E Tk Ze T, 2002
(5): 14-21.

Liu W, Li S R. Industrial structure and economic growth [J]. China
Industrial Economics, 2002 (5): 14-21.

DR, w e, <A DU 0 i DS b B R A A el
IARAL [7]. X UFIT 8, 2020 (1): 32-38.

Luo Z W, Meng Y H. Regional industrial base advanced and mod-
ernization of industrial chain daring the 14th Five-Year Period [J].
Regional Economic Review, 2020 (1): 32-38.

Pt A Wi, HRERUE, A%, 3R LAY T E0E A O E R A
WA (7). hE TAEREE, 2017, 19(3): 117-124.

Yang Y M, Zhu M H, Shao Z F, et al. A study on the development
strategies of the basic parts and components industry in China [J].
Strategic Study of CAE, 2017, 19(3): 117-124.

5. R Tk B, g sl om ()], 15 AL, 2020
(12): 48-50.

Ni G N. Developing industrial software and building powerful
manufacturing country [J]. Informatization Construction, 2020
(12): 48-50.

[10]

[11]

[12]

MIE A oMb i i [ S (0], b kA B
1k, 2016 (10): 60-63.

Liu B H. Industrial base is the key to building powerful manu-
facturing country [J]. China Industry & Information Technology,
2016 (10): 60-63.

rf gy, BB, RHTE, A IR AL R SRR R R R SIS AT
7t [7]. "hE TR, 2020, 22(5): 44-50.

Gao W N, Bi Y, Liu X H, et al. Development strategy of key mate-
rials for novel display in China [J]. Strategic Study of CAE, 2020,
22(5): 44-50.

TG, AR ESF. OB BT ZE R R BUIRS R EE [T]. o
B TRERF, 2020, 22(5): 152-158.

Tan X G, Yu Z P. Development status and prospects of fuel cell
commercial vehicle industry [J]. Strategic Study of CAE, 2020,
22(5): 152-158.

B, PR, ARSR30AF b [ ML Ak R 5 77 VAR 1 8K
I I HHR, 2019 (8): 102-110.

Huang Q H, He J. Major trends in China’s industrialization pro-
cess and industrial change in the next 30 years [J]. Study & Explo-
ration, 2019 (8): 102-110.

B, T8, TR HR2035F A R R E g AT A (1], T E T
TR, 2020, 22(5): 1-9.

Xie M, Gan Y, Wang H. Research on new material power strategy
by 2035 [J]. Strategic Study of CAE, 2020, 22(5): 1-9.

R SR R R AR R AR (9], 285F S, 2020
(4): 44-45.

Zhu M H. Scientific and technological innovation under the new
national system [J]. Economic Herald, 2020 (4): 44-45.



