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Development of the Photovoltaic Industry in China and New Opportunities from the
One-Belt-One-Road Initiatives: A Case Study from the Perspectives of New Structural
Economics

Jia YU, Yong WANG

[Abstract] As a type of clean and renewable energy, the solar photovoltaic (PV) energy has become
increasingly important in the global energy system. The PV industry in China has been making tremendous
progress in the past two decades and has already become a leading industry in the global market. In this
paper, we apply the principles and methodology of New Structural Economics (NSE) to the analysis of
China’s PV industry stage by stage and component by component along its value chain. Our focus is on
the stage-dependent key challenges along the industrial development, evaluations of relevant industrial
policies and analyses of the interaction between state and market. We find that China’s PV industry is a
strong case that supports the NSE theory. We argue that further industrial upgrading shall inevitably
follow an outward strategy by investing oversea, and it should capture the golden opportunity of the
“One-Belt-One-Road” initiative. We analyze the urgency, necessity, feasibility, profitability of such a
strategy, and some concrete policy suggestions are also proposed.

Key words: Photovoltaic Industry, New Structural Economics, Industrial Policies, One Belt and One Road,
Industrial Upgrading
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K PFHBEYEARAE N —FhiG G Il FAEREIR, 76 LT A B XK #E KRR 7, 1 A ReYR 454
X H A EEAME. NE—ATIL, 2017 FERESERK BRI LLHIBER RE 1.7%, HEK
JEASLIVR, b 2010 3K 7KL 8 5. A, SERAEE A HLE S R AT & 3 s 1 9 fi%,
FEAER ] A TR R BT bR = T 9% . FEHE, 2017 4, ARAEH E K R E L E 2 1.7%,
XA 2011 4ERT 17 f%5. FSZ B, 2010-2017 4EAERERTGEIN LR K BRI KR EX
44.4%, ZHEIAMBEIRIIE K. R4E BP AR RAMBCHN (2018 FEPRAEFHEE) , BEEYLIRM
SRR P S, TR 2017-2040 FEHAEDER K B T USRI 10% 103 R ik
W, #2020 F¥ 54K KR BB 12% (BP World Energy Outlook 2018). [Alith, Jeth W BA B iF
R R, AR EANERA.

F—: 2010-2017 FABRKFHBE SR K B & S L LL 5]
2010 | 2011 | 2012 2013 2014 | 2015 2016 | 2017

LEHREBE

(ZFEED 338 652 | 1,009 1,390 1,977 | 2,600 3,282 | 4,426
KRG KT FE 0.8% | 1.5% 2. 1% 2. 8% 3. 7% 4. 7% 5. 6% 7. 1%
BERAREBELLA
SRR AR 0.2% | 0.3% 0.4% 0.6% 0.8% 1.1% 1.3% 1.7%
2kl
SR LEZEHEAE 0.3% | 0.6% 0.8% 1.1% 1.5% 1.8% 2.1% 2.6%
RAREBELF
StAREHEEESE 0.0% | 0.1% 0.1% 0.2% 0.4% 0.7% 1.0% 1.7%
En[=et]]
FRIRIE: BP World Energy Statistical Review 2018

FethFE B AR e (hikk) « Y. Wi, b, N RS 6 AN AT, —
Rt EUEARERAHSCIERTT; diip i A . BRI IR KRG Ot R HD S
BERERFE, o re v BE R A, BIm A bR A=, b T L2 80 4EAX
R 24 R E U 5 HE T B E AR Bl AR PR LR S O A . (ER B 2002 SRR, X
7 FANKZM = A5 =sEm A, AP E R B R LR EA A, TR
ANo TEAM R A, FERlRRE KR H B E AR, WAGREASLI, H¥E T 20 E R 3225
MY  (Zhangand White,2016) . Attt ¥), A E KRE KBHEE GRS AERE AN Z 2V, A I
WEART T JRADRHE A HER B R BN AT RN EBRGR, T HLAE 240 i A 3 S E
WIGAR AL b, A B A b3 S 10 I 43 4 ) A 1) RS R b AT

{HMN 2002 SEFFUGE, S HIGAR A A6 AR J A0 e ) o ok o gt ok, i A3 R 78 1% 7 L B i L
Wi IS R IR RN EEROCR R EE S 55 2 —. B 2017 F, JetRA I EE S IR AT
Bl A A P BB A Bk 5 LI 50%,  ONTREAECA 2 10 TT [R5 2 5 [ br s 4 1t S ek 2



— (WFE D o BRFERME S RERAE R I EN, A0S 7 WL 5 E A s b A . HRAE
A EAERRIRE S, 2017 FEAaEOBR AR A 336.5 5N, HAsEHDERAT L N BCH
221.6 JiN, 15 65.9%. *

R 2017 FHEHERFEF B G &K LA

e\ b ETY S fiEH FLth IR NAER G AR
) (FT) (FH) (FHE) (F)
T 24.2 91.7 72 75 53
AR 44.2 105 104.3 105.5 102
FE G 54.8% 87.2% 69.0% 71.1% 51.9%
(%)

TORBRIE: P EDERAT I 2

SR, FRE B AR LA R R IR IR AE— WX . REHI TR 2012 4F 9 H, KR & Bhx
I3 11 P A BH e FE AR ) S A4 AL S AN TR 2, 28 K S8 ik 210 2Rk G, AR AR DG st B
SRR “BU” EfF. 2011 3 2013 4, fEEFREMEN RS E T, JeRTH T RIKE,
o [ AR B 4 — RS )\ AT\ T . 2SI A BR A K KGR 3 7, () INE e R D AR
PNV I FRATHE ML I M A =], (R P e A . AR BT 2009 4, T EBUFHEL “4 K
FHZRVE LAE” , HNZ) 100 12T EE 4, #MISINEHOE AR K B B = A RS K o B Ao ir
NEINA, BREFCARF L2 BT PATE 2011-2013 SF48 7 “WE05 7, EEFE R IERIXA SEF= e ™
BRIV, SUEERE T P BER e, JeRFe & w3 — e AR P LBUR )
IR (REREE, 2018) , WA B HRIE MBI S5 A TS “EGNBUN” FKINERE (£
B, EFHEM, 2017) .

M2, FRFE BRIt 4 7] A EAE 80 AEARLF— F 4 A IRl & R min 4 H 45
Jer ek ? XA SRR, W EBUF RS B KE THAER 2 BUN £ ZRAECBUR 7 5 L
& CELNT O BREER CORESNT, BRERR N7 2 0l B AT I ) E BSR4 LR
e N 2

AW FEEB W, W DT g 25022 B A XS CA b ] JEARO 0 #r o B85 M 255 2 2 FHBAR
GV, SSTETFE I P e R R . WA ARL S O 5 R R A AT R 52 1 25300, B¢
EFR2EAR TN RS, “EEM T« “HEBE XL ZEHNRE AR BAT U, Tk “HRm
W7 5 “HNBUNT (BREFR, 2011; FH, 2016, 2017a) . FiEEHGFF A TR EA L
MG R B SECER SR, [FIRT 45 & H AR B T E R AR ZOITRE RS AT %2 ie, A
[T LLRIEE K S EEME BRI IR S R ERA ¥ GBRg5 T 5, 2018) . #Hidsi
R IR N AE TR B R SRS R R M P R R, i S B0 1 7 M T 2 A Y
HLA( Ju, Lin and Wang, 2015, Lin and Wang, 2019), F EHR =\l 3 s Todp 28, RUEEEAY, 45y,
FERERY | il T DU RS T o AN RIS A, BURF IR AR S A F 5 R R R B P b B
WAME (AR KREE 2018; FH, 2017b, TH. BHEA. MHEIK, 2019) .

ARG R, REDERFAET 2 =R BRI (E Sk E R shiy, B2
JER AT e 12 72 MU G S 8 [ 7E 25 AN AN 5] R R B B ) S LA L 3, 7R BUR 1 RE IR IBUR 5 7 ML B0 1 [A]
PBHRFZT, MRS TEGR S, fETS S PR, WE P E R EPR, I 540
B 17 3 AT SE TR K ALl BEAN P2l 8 M 435 1) 2857 2 T RS rp i SBEE RS T H N A L7,
XA R 56 NBUR LR R IR 45 3. T 2009-2013 E3R E SR B @ = E 8y, BT
H E BRI A AT IR R 2 4, BIREA BUR “E087 U “AMER” R, TE5IDONE (F

4 EHPrA] A REVEE, Renewable Energy and Jobs, Annual Review 2018



B OMEAR. MR, 2019) o w14, BEETRE DTSN IR BN B, SR B AN W T R A
FANWZ DB, FRE DR O AR “Et 7 Fal, A SRR, R, A
WA — B 7 AR UCK AR RS AT R g SIS o BATTHI BT R B, Fethr= i xt + «“ —
W MR ZEFRN S, MEAEEAFEHOEREIE RIF. N AR BRSS St Eb et 2, 1 B
AT DL B e AR L B YR SR B REAS 2 R IR, 4 B FRATT R U IR I U 8 4k S R HE TRIAR] SAE
F, AR X e [ S BUR, 355 B B AL AR AR N RV, SEBLER E B &R R T 2
X — IR W FK P R R (AL MRS, 2015) .

ASCEERUTR s B MR BRI S A TANFNRILRE; 5 S a &bt
(P BR85S AR P2 B R R I FE AT AR BE 5 8 522 0B, R 1) o 2 1 72 M R SR A H s PR
PPl s 28 =305 5 S Ir R EDG AR 2 /T (1 R R BUIR S B, Rl gh & 2 nn - i i ==
BHRGER, AT R PAE R B S KAt B EE S “ i BT B T SRE K
(PSR S5 M 5l ok R 752, VPR FREDG AR e & i al 47 S n BRI M, 38 AR ¢ BRI L
W B RALE.

= FERRIR R
FEX—HR4y, BATE SERERED SR A . BiES Nl =AP R R T s REDGR
B ST AR RS D O B [ PR se AL, LB Y bt AR R A SEB TR I T T
AR T2 N S T A58 AU A1 T 37 21 DA 4 T3 9 E AR

1 A BEIE CRtb R Sk EE) o T E AR R

(= v ] Ao 7R AR P M i R R R DR s FRATTAT DA “ RS MR, AF1” SRMEFEIX B
5
Hoe, MEBRZEEK “RE” KE, BN 21 R R BV, BCEAM R Ee R A B E
BORHIHX . CASERE 9, 2000 H78 [ AR St T ) AR REVRTE SR (EEG), WIRRLE T Al A AE iR
KEEE 2 W EANHIE (Feed-in-Tariff, AR FiTs) , RN E YR ik i 5z 1. B
G ) 2 A [ R AR B SR ke P A i E AR s AR T BRI O iighLE . 2001 )RR E
FARFENL A BN 114 IR L, VUAX 4 2 53] 2004 EJEMEN 10 £, RN EIAS] 1,105 JK .
MG, EE PRIk Pud I, 2012 FEAEE R ERENIER] 34.1 FH L, J& 2004 FH)
30 135, HEFRE PR L HOBR KRR

H, IWERNZEHEE “HA” KE, o E S B e E R ERGHER STt WFE
w bk, P2 e E PR T 3 5 A TR AT L, SRS PR D7 V2R R VRO T R R R A
(Revealed Comparative Advantage, RCA) 5 %°. MHRHCEE (HPrTE 5 G445 ) P rddE it &t
o [E SR i P 2007-2011 4E () RCA 6%, 7 2007-2011 4E[], o EGARHEL K RCA F6%—H
KT 11 HEW LS, i E e R e bR g 0 B b e, BALATEA WY
5o 2ER I R E BRI A ER T AR ) 2010 FFAE PR RIKE RN, H EDRAR AL
P T ENE PR LN 14 JiZE e/ N, TRRSE R (P55 shAE P2 2408 57 JigEoe/ N, FRIEDGR
MV 57 B A P K R B AN 25%. B AR AR E Al 57 3 AR P2 R ARMR,  (ER R DLP Y T %
KJg, HIabrlm TAME b —fF o X Ui B o B SR A 2 AT BB 1 57 3 IR 3, 1X—AR 35 K
AT HBES NEFRIAE, 'm TP EYAR S E R RS ) GRELR. R, 2013)

> ARV SR 5y 77 T B AR AT AR 2 b o 2 I AR A 5 5B 5 bzl o B B S
M A LER IR R, % RCA<L, MIZEAEZ™ L EA TS H: # RCA>L, MZEAEZ ™ FabT
F e s, BUE R B 5ttt K



=, MARNLIE L “ N1 SKE, WA A EDR R EE AR 2T 5 BUR K SRR
B0 — Pt A BRI ORI FIh . ARG R I AR A F A T “ BB . 2001 HE 1 H £ AhEETE
FES K BH B HL I BIF 775 27 2 it 1E 2R 1 5 AR BE T B A5 8 7 8 T BUR I SCRE,  BOL T MAE A
Ao AFIEME AL N 800 FIFEIC, HIEH S 25%M M (AR S 20%, #ré 160 JiZETC,
MW 5%, 16 40 JigEon) , HARG e iiBUR il KAl EA B A S, 7E L ABIEcR
P UL ATER. TEETTBUR RIS N A ARSI B TR 1 e NIk, FFFE T EH
K B W=RWTIH, RibsCREE 4 3700 HAR T AL . 2002 F 4N w5 = s 7 E & —
%2 mEERPHAE AR P~ 2R, 2005 HEMEAESEE AR B LT 2 Al e A AR AR, MK
e [ KR B OB R AL AT BT RS A, 2 24 A [ B e R Al

)5 2006 & 2007 &, X FHgdefs 10 KA EDBARAM RS B, Hodb 8 KA R fERE E T,
HEIAS] 200 123570, FEERE VAP, RIEbH . BB HR4E B E YR
2HI48, 2005 SEREDERAL - EOON 0.2 FHEL, #2010 HERME 10 F B, 1M7E 2018 H-H 214
P 85.7 HIL, T=FAFHEEKE#EL 59% (WE—) . RIEEFHEEIRM Energy Trend HI%
iF, 2018 FEAER+ RO RAMA =, PR S T, °

R R EYARITILAE 21 HLRE—A 10 £ LR “ K. HA. A7 =EMRH, HE
WIHIEE “PKAESN” ELESGHL, 90% K JERIFT 90% M7= i # ™ AR E Ah 3. IXFh “AEAL”
(T 374 JR 3 BRI Y AR 72 b e e 7 J A [ i 3, — BT 3 BRI 30, ml o s ma B A=)l
FERIR

2005-20184FH [E R A= & (L)
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B—: 2005-2018 FEHENRRAME (FL)
PORFERYR: o E e RATI h2

2. bR B (2SR o BRI et K-r

AR B e b i KPH BB 22 SR RERIE , X AN HOR T TG sy, OB R KR 7R 35
L H. SEANE AT R EYeR R BRI, 2 SRR A AR S, B RN
AR, ZAREE SO (FERRYRTREE . E. EED . BN 2 REERE P 8 EA L,
41 2006 4F4x [ 7 sk £ 5000 M, SEBRAEASE 300 M, A 30 JK BLHIGAAE S . 2GR T G
WH T2 Re A AL 2 A TR, 2005 FRE AT 2 fafd %A 2] 50 3570, 2006 4T 100 3%

¢ 2018 FABOGRAM R RIP R R E MR SRR G144« REJEEE GB24) « FR B
340 BEHEIRH (BBa ) L BRI (BBs &) RITHTE BT 4D« SR (E 84D . HER (5
94) \ MfE (3104 5 ME—HEA 10 SBAYE SNV EEE R (B 6 H) .



JG, 2007 “EJE, WL T 300 3676, 27T 2008 458 H, ZabtEMNMEARITN A, A THITZILG
M SIAE] 480 0. “HHREE ALY BONUR O ERATIMES, BFN 1 F 2 50T LA R A

52 5 S EERTEMAEAS 7 SR AN A% m ik (R 5200, 2008 AE TR E 4 2 AR % 2 SRR R AR 2
BT H TR RS EROEE TR, FEE AN 3~5 FER AR T a2 SRR AR,
A= [EYE R 2 R Al 3 % EA 1400 /e NIRRT, EFRIE 2 SRR = UERE S K. 2008 4FH
E 2 S REF A 1.531 J30l, 3] 2012 FFHaE M £ 20.09 ik, FEE T EPREATOA, 2011
AR 2 MEEM A —B T, 2 A 60 £I0/A T, BAKERZE 20 £I0/ AT 15241,
20 TG/ A TRV AE LU N E R R EIRAY, TR BT R RRAN 25— 5 (40 £ I8/ A7) .
2011 FEHENE — KL SfES AR 5 HIph REFRE, MHERMA K22 Sl
R E S+ T e NR B AL, S R 2T — 42 7570, Kk 90% DL E N £ ke Ak s
77, 2012 SEFREHE D TS 7.6 S SR, T E N RS EEARE] 3 I,

FH L AT L, 2008 AT 5 H E 22 S A k7 fE B IRGE Y R AL A2 RN 2 S RN A 1 K, T 2011
CEAT A BT B T R BN 2 RN AR R SRR, A e E B, sEA g T
PR k. ST IAEL S, 2011 4 12 H TAS E AN € 2 SR EAT A AARAED X 2 f ik AR = B bk |
REFE. IAER. BUBLUSCH T BRI e FOPR I, RP RGBT K BH Ae 2 2 df ek i H R RIUEK T 3000 i
J5E, AT RS (2T SAE) 1 20 AL A R, FET A AIBUR XESD T,
S N 2 AR EEAT AT T8 A . A, 2012 4F 7 A E FEEE L SR R G E R S A R R 3B
ot 3R [ S2AT 22 n AR A, TS HEE [ 2014 4F 1 H X JE T35 A E 3k K PH RE 2 %2 R REAE
WS AR B, ) R [ 22 i AL B T — s AR E A .

SR EL, FE 2 SESIED A TEE RS LR S AL, #2018 4, H
E £ g b= & 25 /7, /& 2008 1) 58 5 (B =) . 2018 fErp[EAE P & 109.2 T KL, 4Fk
T REER BT AT E A (B EEmX ) 7, e Rk b A E bR A
B . BRI S, PEEARITIL R BT C 4 F T A K

2008-20184F £ fhfd & (Jjhl)
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3. PEE IR OGIRARHD « WA RRBINFNE

2010 A2 B E DGR Bt R AL 72 i T EAR R ERSE T Y, AT S EEE. R EREEXT R EDEAR
FENVI XU O iss AN o [FR, EEBRTIZ B, BT R E 5K AR N I s kAR izt
AEARKRI, FH R B R R R A HTCER, I YR A R B, WM [ R 4y 3 BRAR T MG Y
FI5 . EE M 2013 FEFFUETRE A HDCAREBEMAR, 2015-2017 4 =4 [0 PR G AR BE LI
B2y 1.5 FH L, (ORI > 2 —. TEEPROSRTTHIFEZE 4G T, 2011 44 EBUMH &R
HEH AR B FRAF AN, HEBH E E A SR T R . BRI A IR0 o £ S 3,
2013 ARG LIL 12.43 FHTL, L E—FHK 11 f%5. 3] 2017 S ECREN & 53 HTL, &
I 20 ESR AR BENLE A, (5 BREA 54.1%. 2018 4F 6 H P EBRK T AN 1 ( “531
B ), 2018 SEAEOGHE RSN 43 TG, L 2017 FE R PF 18%. BUAIG S, #2018 b [
WARBENLESE 6 F A —, MRIMENEET 174 0, EL4FHAFE— (H= .

2009-20184FH [E YR Bt Bl A = CGETL)
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E=: 2009-2018 FEHENRRITENEFE (FR)
PERRIE: HE eSS

= JRFALAESR I REIRBUR 57 LB R
1 BTBOR R SR P LB

174630

LR D

20 FERIIE (1 6 AR b A AE T 37 ANBUR XU 5| S ML T R K. WisaimER, T
BRI TR0 T EARSE E B 2 [H A AT i R 28 it e NBUR 51 S I ES, Lk
W rGAREIEMLe Pr 1 07 BURF K T HESD LK SRIBURFIZ 20 JLYE 1 R

2005 “FHTJA, LA E VAR AR S E Dt IR Kk i S AR JE AN A e AR T 373 gk, A
8 FE > B SO0 B e HL i S 2L 7 PR R SR 0B 1 I RER — . AR R, BN R
BN RS, FFAR R T A E Sty VR KIS XTI BUR I S, SR AGIATE
SeA v AT g3t 5 Q& AT GDP ANRIEL; XAk, A T HUOTBUR ISR, T ASRAS B 1 B3
P Rl R SRR TE . XA, T BUMEE BB R T G IRAt ISR ATHSCRR . Bk
PLAE ST AR MRS AR 585



PL “Te@tsial” N, o8 i BUR SCRE T 0 AR A J K o 2 B T B Bk ek Ak, IEarE)
Te5 LT s B SR IR =l s b, IR T — RHOBAR AR A =k, BFEREE. WE. M
5, 2011 SFLBRRFHBE It = & 1L P2 811 52%, (S EEEEN 28%, (AR EN 16%,
HMEERIL R 95%, TERL T “HFICREFE, FEDVCREILIS, [LIHCRE LS WATIAS R (E
Wy, £, 29K, 2017) . QIER “TLEHEA” R K — B ] N g & Hh Sy 2y 84« TP SR4E A
] 2005 OISR R TTBUF IR, R8T 21005 %, FFRABUMRHIL . @R
KEVRHE., PFIE. #ME. 2B MEEHEE, mHRTEBUNFIRLE . Rl sttEarm Ll Th
PRI T AR Y, PRERIL 24 Nt 24y, T H AR S AT H B RN .

TEH T BUF TR IHESN R, JeRP R Vs, F=Relladd ok . 4 31 M5 (X, i) #HE
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