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From "World Factory" to "Bay Area of Innovation": Evolution and Typology of
Innovation Spatial Units of Innovation in the Pearl River Delta

ZHAN Wei, YUAN Qifeng. LI Gang, YANG Jie, GU Jiaxin

Abstract: In the age of globalized knowledge economy, innovation has emerged as
the primary driver of national and urban development. From being known as the
the Pearl
River Delta (PRD) has been established as an important hub within the global indus-

"World Factory" to attaining the reputation of "Bay Area of Innovation",

trial and innovation system by leveraging its institutional and location advantages.
The region has seen a remarkable surge in the number of patents growing from hun-
dreds, to tens of thousands, to hundreds of thousands and to millions. This paper ex-
amines PRD and its "innovation spatial units", where various innovation factors con-
verge. Through the analysis of multi-source data, it summarizes the characteristics of
agglomeration and network, delineates the evolutionary characteristics of the "innova-
tion spatial unit", interprets its typology, and therefore broaden the scope and depth
of research on innovation space. The study shows that:(DThe evolution of innovation
space in PRD is characterized by a process of agglomeration, diffusion, and new ag-
glomeration. Notably, Guangzhou and Shenzhen have followed different trajectories
of regional innovation; (2 The establishment of industrial policy zones such as high-
tech zones and high-tech industrial parks proves to be an effective means of stimulat-
ing innovation activities, as they attract innovators and subsequently evolving into fo-
cal points for innovation activities. 3 Drawing from the interplays among industries,
urban areas, and the people, the paper dissects and analyzes the innovation spatial
units in three categories. It is found that agglomerations centered on the entrepreneur-
ial endeavors of small and medium-sized enterprises (SMEs) exhibit high levels of
efficiency and sustainability.

Keywords: Pearl River Delta; innovation spatial unit; spatial evolution; unit typol-

ogy
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Fig.1 Statistics of changes in patents in nine Pearl River Delta cities by stage from 1980 to 2020
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CTTHME K R

ANk 31

I W U =TT
o g B e TR

(b) AUREIHT=A ML (1991—20004F) AlE=s a4 Ja

40 000 0 12
35000 . 34592
10 &
30 000 Z
< 25000 8 &
o =
9 20 000 6 ”
= 15000 4 T
© 175 25 25 >0 =
10000 s 125 R ——— J «
5000 = ; D 2057 2422 3338 25
0 — —_ — - - - - - - | | 0

wOoOWw ;W " w o w ® ~) %’

BT I | A | <1 | R/ 7| N 1V R\ I/ IS | I L[| .|

Ko R Kk Kk W oM ¥ W W @ W LKk oM

IR/ I DU - N R 1 N - S SO - N i< (N (1 N | V2

oW WM W s JF R 8 X% X MBI g il

= JF X —H ¥ kX FH b K & mil

Wk It oo X kT o B R

oK A Wk # o mHE AT

X b} R4 P T - IR NI ND S S Sl

Iz X T kK ™ Zo— Xl

[ES W X K 14 [P

] X (] X
i

O em— T ] ST AT

3 AEIFERMERAHEESATER

Fig.3 Total innovation and unit area in the active stage of local innovation

IS (B & R . A5 S BOK 25 18] 5 41
B TR Bk e, T4 8hiE i
FECRHES Ty, e T A ek
Ak R A (o R R
2.2.2 JOMMBIHTEEEER

T DARGEBE . A A5 AT F2 1k
FIRIHT 2 [ BT WE L, 1R Y S A
BIFT s A TCA - TN R RO
X, HWERPRREX, BE THX, &
H RO X[ 18] 4(a)]e T T LR
O KARFETFAEm BT, Bl 18
B UFE A5 KA A s MR R X,
BlFr G (5392) Bk =MEHASE =,
FATEIE R AR 5 — (A o
BKAR). WE4, E5.

TN R ) BOR BT Y Bt B
T LG 5T R BB AR
FIRIFE A oG, ) MRE (A3
SE857) o JTINBRAUE T M I K XK
R AN R R, R
FE R X R B B 28 (R 385, 1984 4F
TN T XA SR 3R B e 1 14 AN B R )
BHRZ—HOT, FAIKBORME,
W 5| 55 ] 0 W AR e Sl AR R . 1998
6 AT MAIF X 5@ 8 XA I or T
FT MR, AR A TR
HORRRIDIEH 2, BT T “RHERIX”
Hem, AT ERTNEAE LS, I
I FF 2 X5 0 el 4 gl B4 28 e/ N Al )
v BT, BT MR B

113



ﬁ#&ﬁ%—‘ﬂ 202345 441 B F 2784

N

A

0510 20 30 40,
o —— 1

UL
2001—20104F) /1%

ww 841—4353
W 435422 546 A

(a) AHBEHEBRP Be— Qs 0] 5T A5 B = IR R

AW

BRI . BRYIPIT LAAN, &5 4
HRE Al 2 UFIE R, BRI . 4%
TGN R T A BRI AN AR R
Hesh BB ARE, IaRAr & A . 1
LT & ATl Xl ] X7 AR T — 26 )
Bl ot FhlREILESE M Tl
R B Bk B . BN TCL Tk
el X

2.3 X i Bl # 4 iE B B
20204F)

FE DX IRAHT S MG BB, Q3725 [A]
JCE Y ik, T NTER KR
BT, FIRTNER TR . RDIER T
VB AT B X I AT O Re E A, A
T B eER— T X T fg
PRI XSO B, T B] LA X I3
TR 28 0 1 S, DN BT — I T —
TRAWHRE, T MNERTTRE . RIIE T
BRI K “QIr s maeIe”, Ho0
H B BT 2 0] 2% 2 X5 A 8 A
A EE
2.3.1 TYNHERTHT B A G 23 (B S

20104F, RINGTHREXY A2 400,
TINEHITTR T “EExie”. 7ei
BB, TRIIEIRAE T &8k “TFR” 4h
PEER M R RN, R B B R
AP A RRSE U B AR A TR A
Wiy, BHMN BREEHAH” W “H
FILAH FERL, JFAE 2016 4E 5T
90% LA L i 17 B Al 2 A 4 Al A

(2011—

114

-

0510 20 30 40
o —— 1

~N .158
O F7 e

o 3—397

o 398—1520

e 1521—3338
® 3339—5392
® 5393—34 592

- 12—16

4 AKHFERMERF=EIER

Fig.4 Innovation space pattern in the local active stage

90% L I iy = KRNI H K B LRI
FARM S . RIINEE L mERIX . T
R B L A R 45 T TR SR X
B B A HE 2 7RI T BB = A
HHEZ TS, HPRITI N = R 2 1
BT AR EAR MR Je kA, WS
AEgg . %A LRI, IR L
FH T X LA 90 HEA S —  (f
O AR 26 v 5 HAth B 5T 7 A R T B
REIUHL, ACRMGE Y AT ), B
Je A TR 7 DX R 2 I el X (v B
55) . HHPUORISX (P EE4T7) (R
D)o BBt R AT M 25 Ik 2R LA,
TR PN BACIR] P2 A Ak B BT R A
TRIIEE LR 3T 7l e X —IR DI A
B TR L X — BRI

250 000

200 000
a

~

]
25 150000

iy
=100 000

0 ] | | [ |
P S L A
B =S N | I | 1 V1 B
L I RN
B g B B B ek
o] [ S A ol P ;“ﬁ
~ BB K ®E ot Ko
I/EEHE S 5 S <R R S
)R R N | [}
Xk I R X [

|k KX Al
X X ik

O

BT 75 1] 42 5 05.(2001—20104F) /4

B ICIER (2001—20104F) /14~

I

M B B K
EEETESS

’
i =4 M

02 ol mﬁgﬁ
$E

.y S

(jL “ ’ ; @ ‘le —

(b) AHGPHHHERH Br—HT 23 [ T M 4% J5)

FH A 8 2R R DXL RN R 0 v A% H 3
H— BRI A AR A X . WA
5. K6,

RIS G5 R A R, PR IX A
RWTER, QS Rl e —Xehh—
ARTTRE”, AR R EE MR, X
BB ]2 AT . #BTiT e A1 FE
BIZARSE . BN S IR R B W AH =
[ BATGA : ZR5ER LNTRHEE = Il IX—
TN LT el A X BRI L B Al
i X —ZR SE R LR =l el X, iR
Pl I3l K—ZR5EK 281 OPPO
7B X[ 6(b)].

2.3.2  JUHIERTT R ADE 2 [ R

BT BBy N R ) 2
X TR BR OO XA DL s AL

30
27.
192 085 25

BUHTER 2 [ TR fkm?

51 2821128 340

1 | II I o
FZ S 7 ST D R S B b7
B[ T B | R B -S| |
oM R OE o om K K| M
oo E£F W omo oW @
Koo KA B b B B X ®
Kok K oEoL FOS WM
¥ oW w4 2 4 K
b4 E I - R
X b = X

% el

T

E5 REeIFsMEMmReFTEESRTER

Fig.5 Total innovation and unit area in the regional innovation spillover phase



R BRI ] AlHER

TR = A1 Ja) S AR By iR A A BT

d B ORFEE F N & &

S

T AR Y R R S ] BT R R
G, —SBAG MBS TN IF R X
DXL R R kA 1T 2 [ T
AR DA R 7 M 22 ] AL ) A 2P B
2 EIFIR HBL, Herb MRk A i
TR SR AT BB oG, AT SR 5
HETCHVE I HES Bk =T (R 1),
7N —ELRAK B BT 25 18] ) £ T g i
A, BB S R E A, XS TR
BB AR RO R A3 )5 o 72 X IB 3T
ZEWMANE BB, BR 2 R S PR Beix 2
BB AR, LU MR R BB
23 () BATT AR THLH U
ENCRRZ el AU kil
BB A T BRI PISR RSB R: —
Z e LA B S 00 246 v 1477 24 B i
AAERZE s T —Z R LIORB E A ol |
/IR E SRR SR L.
PR LR Al S A B AR 5 45
ZRRAE AR X ARZ /Nl 4R B
ARSCHE, e MR IR R
Fir DX—) MR T LRSI
Be—rh E R T s DURTEE 4 vl
Al TR 4 2R 4 0 288 45 K DR 0 2 A
TR RIS AR BT RS AR
PRAR, Hrp LR AR R IpEILTE T
A R B S SN N R =
WR—T" M THHARTT R T =
3 Tl P — N R ) Bl T 2 ]
AR R BRI AN AL Ll Al
HRA TN B [ s S Ak KR

0510 20 .30 40°
o —p—k 11

M-
ZE

(=R SIE .

e E R ST U o

ST BB (2011—2020%F) /4 < T
- 12 Y, -
313 s

£ 14—69 - :

£ 70—359

£ 3601859

= 1860—90628

= 9629—49°868

(a) DXIRAVHRS NGB Be—QHr s 18] ST 04 5 B 2 R

G LLOWERE L 2 PN B R R 2
BRI WF 5 e — ) T 2 s 7 SRl
EERK T SR VT Ik ] A ) 4 R
X — i Ll 0k 2 A I B R AR R X
[ 6(b)].
“XIRAH S NG " B BeAEsk — £
JRILI T 2705 5. 2B B AT 25 (8] )
ZERHE . LA PSR S I AT VR YL TN
JEILH TR BRI 2R . %
AT F BRI . OWIIEBIFR X 1)
Pegse, FIHAEXT A BT S48 E T,
i Bl B 5 BOR A Sh BT 2 R g T
N RL AL . BFgE e 5 KT A AR A
B K JRILRY, T 4E J& H BUR Bt 48
V] L 3 A5 Pl 3 il £ 2R 3k

TG BT A kA . QRN i el
BT 25 LLBIHT AL ARk R o E2, )
PHAA T B BRI 2R U AR B/ L R
T A NN AR . AT 25 1]
BOCTHE R RIRIE S ) ERE , IR
Rl 1 Q57 225 1] B I 2R 0 BE SR T M AR
TR, T R T R A 4 18] TR R
JTRENE FIRIIER I . Wk KT,

3 SHEMERMEIFEEREE
IEHHIE

CHEFURP, QPEERAY T M
TFig 4048k, A8 gl —mli—aE”
(14 A FRe A rP AR X /N ) 2 i) 120 5

1 XEEFIMEME—AAHZTHETHNROESRRE
Tab.1 Regional innovation spillover stage: centrality and connectedness of innovation spatial units
BT A [H] HoC 4 B WA | A O UGB | BERR AR | BIRTELR A
IR RN R R X (AT A
B kT R T 71 65 136 3974 44 285
VR 1L = B X (L S T R |
) pesill 43 47 90 31950 192 085
TR AR XU BT SR A X T 38 40 78 6126 28211
TR DTS Ll R X T 29 33 62 1320 13 508
TR T 28 34 62 8847 28 340
VRN R XK el X B 28 27 55 1218 17 991
BRI H R4 X I 29 18 47 11260 43755
BRIEAS 77l el ity 2 4 6 1472 27248
b LT T 5 8 Tl 3% kil 5 7 12 579 17675
AREEK 28 Oppo TllJiEl R5E 1 5 6 399 46222

km

B ‘\/\y N
o B 0510 20 30 40

= <
25
2
-

@ eecoomq
o —ororatil o

&
Nk

3
4—40
- — 700—12 408

P

El6 XitEsME R e = E

Z A (2011—20204F) /4
1

R
@

(b) DXBREIHA NG B Be—EU 52 0] BATT 25 A% Jo)

Fig.6 Innovation space pattern in the regional innovation spillover stage

115



ﬁﬁM%—‘ﬂ 2023 F % 4 4

2k

ISE

278 4

IR XK BB R, Qs
BT RCA T X BE & R E ., A
25 [ BT fie 22 LTI R BRI R T A9
I, B s [R] T PRl 1 AR AN I T
WRFE I 13% , Al 5 A
BI77% ;5 1 M EIRIH 2 8] HC T R 5 3
TR XY 6% , BT M 5
MiH57% (£2), MR = MM
[EEARGT R . ARHI

of L A A Bk 2 i B 6 91 B i R
BPEr B ARE (FR3), 43HTEk =Ml
s A BOTE JRAFE T . O, IR
RT3 BOR 5 6 B f A
P OBE T RERNAHT SR I, EHE
S5 ARSI, SR T 13 6
B, HAR IR R LA 5 R X LA 4
Bl RS (192085) MRS —, H
I sSSP N2 & JE R Va4
5 /Nl A R Al [l
TR 50 F N R BRI 19
LR [ 2 W 7 & 8 A N 461 N T
BT MR BB K . @M
BB H—B B M LR R F2 0k
BB BT AR g Bk = B AT S
55 B BRI A58 2 (8] BT S AR
RIF IR AVESE R RN, T R
L W B ER = AR I . AR5E
il 10 = L Sk Aol Sy A 244
DN B BERIEE = B Br i e AR
KK,

4 FK=RUHMTEHATEARELE
Pt

LR AT I 2 A FIT I L S 1
JE kS 2 RN A G O, K B = 1]
BICH) KRR AT 2026 KA
SRR | R AT e BT F A R R
M BN, 3L 3 R RO 2
], e, rhIN sl Bl AR R R B AR
AL, REREE T QB AT A9 A B
B, BERS I 4 BB 2 5™ AL AT
SV BRI X AR

SR AR TR B — Ak
AR R ABOR AL 35 B 1) 1 3
AREZRW SRR, FHO LMK
AR, JE 7l A SR 2
Al 5P AA R R, HiE A
B EE, B AR S5 |

116

~~~~~~~~
(Ein

uuuuuuuuuu
uuuuuu

SATHE S

\ d _ it
soumzminiE B i
@ bl b | Wi

ToATH A [ TR Bt -

(a) ZR= A XA ] M 2%

(o) WoEHATH2 T

E7 mH=fAREEIH=EMESEHTE IR T

Fig.7

Regional innovation space network and metropolitan area innovation units in the Pearl River Delta

F2 HEZASMITEHATEARSRZESLSHR

Tab.2 Analysis of the area of innovation units and the proportion of total innovation in each city in the Pearl River Delta
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