Hi

MECi Y= 2026 % 5 1A

i

IME A X R A LRy P T

—&F “EIAEN" HFRMWZIERE
bk K OF ORER

HE . AW 20224 12 A 4 B & H) 55609 3 8 384 S U HE AR A B T+ £
IV S A A S b BT 20212003 -4 A AU T @ AEIE, IR K B B 5
EEAG ik, NTHEFERERDL ALEREAN T B, FIEARRIZ IR AT
BEMARB TR, FREAN: ZERBISIRALE SR FAMER L, RERS
THRENTHGTHEFE, KFLLTHNAT K, KPR L RAHFE T
AL WA S EFAY A RR G A EENEE, FHTHFRENORD A
®iEHE, — RN A LR 4, RS ALE ST AL 4L LR 69 S5
MR AR T #09 ZBI0dEHE, I A R R RIS L BURAG HE BRI BAE S

KR BIVHESATE G THEH HEBEEE R L

mESES: F320; F420; S23 XEKFRIRAD: A

e BEARAE B A2 SIS JemlRA BE . R RO R, ST
PIE R T 2021 4F 1 A %A € CIEIE B8RS s LU S ALHE 5 S Wi HECRAE B 0 07

[(RBTE] EEAAREEGH ETE “Prb el pixt Jefl’ . PR SO S Se e (%
1 72373055); EK AARAIE S EIH  CMIHUAMNEERHER N RIS AT A VLRGPt ke . O
RBEANGMHEAL” (S5 71973074); HEWASGEREFEIE © EHI F BV RBUHEREA %
BORHAL . PR R S TP NAR” (45 24YJCT790186)
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FHEE: MEMHI XA TR SRR &

B (PEY = IUREY) ) (GB20891—2014) &k iy, WARMIRL “H20224E12 7 1
H, Frafdr=. dEOmessEn 560kW LI (75 560kW ) 3EiH #E 55 shpLmk S H2 FH i
SEIMBLI AT A AR ESE U B BE R ” @) B 2022412 A 1 HlE, 4[5 il S it JF 1
FEAL SHUAAHE SR B T 2= B IV ECGE (AR PR B MJHEIV” B ), 20224F
12 HZA7, S EEEHERALLLE DR L sl £, RGN EmE . R, 32
B AT 35 Al A SRR, BORMIXVE S (BEYILATSE, 2020), Joikis & Bk
B SIMURA R RE A ZEK . B IV HEBObR v 2R A0 F = IR LB R R b, B
TR BRI (SCR) B METHIEA G AE (EGR) &, HIVHBRE
LAV AR 75 G HEBOK AR (/R - SESRRAE, 2024) . X B 48w T & shHlm)
il AN AR G B o IR it B 4 E G — AR M, N AETEA 0 SE Y
B[R] 22 S s BCSR R fe . AR SIS e 2R 7 — SRR A L BB s A SF O U AR BOR
TS

SR, “EM TRV BOE E3 S8 T 2022 4ERHLTT 7R PR <5
X0 WBEEE, RIS A MU AT EOR T4, 1 o [ T A 4
PIHLE SRR . WCHIPLIR B s INTRRE , K P BT b 95 20k o 0 0 18
R E R I RT A TR K, KR ASERHL AL, -7 “BX” T 2023464
PIML . WCEIFLTT SRR . LR R SEGERL . WCEINLEY & 5 2022 4F 2URIHE RN
2023 FFEWTEE S T I . X — IR AR BIH A B N A R IRES, AR A = X T
E V" BOR 2R ML S 45 T

T LSRR AT Ml PR SE 7 RS2 O B30 B LR AT L 7 i 22 S5 R B R £l
NEER SR Z R B, TTGE R e 5w g EWadg . 5L BWAE4
ZEWTUFPZEARY BN BUOR R T S E5 ST, 32 AR T 3 45 46 1) o o R0 A
i CR AR X FRPE A D7 T T . FE P ORI T, JREARSE (2013) 51,
ISR AT DA 52 ma ATl AL AT R R BT T S R, AR AT
W BT e 4 as s . BEEL (2002) MAEIA RS, ISUE T 480 A FREE ML 252 1 7
WP AP R . BRI PAF (2011) i ad X o [ Tl Al i 8T, & B R Al A
FUBS NGB BE JIAEAE Il 25 57, 3R il AT B 5 () %o PR B M) ()35 N B8 T, DA S it
WESE A I RRmEPE T o . EIUTAE (2022) TEB T A AR MEEUR BE DL T Al
B P AR o AR RORAEXI RS T T, SR ERAE (2021) R, RIFERYER

© B FERE S ALH S I LHE TS G W HE O RR (B i vk (PSS = OB EY) ) (GB 20891—
2014) EEKEAY, hitps://www.mee.gov.cn/xxgk2018/xxgk/xxgk01/202012/W020201231356400113096.pdf .,

@ BURRIE: CROLTTG T 24% ! TR, SR AT 42 [), https:/news.nongji360.
com/htm1/2023/07/263790.shtml .
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EHIRE: IREAFI IRV AT SR &

SEE RS AS )l B AT XS FR AR 5 B2, X RRAERIAR TSR A Al AR = Bt .
SEARATEAEZE (2020) BETHVERCEY, 30T 1A [R) B A0 B A T 37 45 4 X U PR A
Ut A SR S PR B B MBS R At o A R R0 B2 o JRIBH T (2014) WksE 1 AEA Rl A
a5k BRI HE S 2 i R AN R Y o AH S RIS 2 — DAY
HTT o — PRI R 7 Ml S5 04 52 2 T 2 VA SRR IR iR, (EAT X R AL
X P A SERERE R R, T IV ORI 3545 K 520 1 WSk L
B Z o I DR BRI 7 1 T S G540 B I3 4 T 377 i 24 R34 Jo g [) — >
PR, TR HEA BLA AT AT R, IR ZE I 5k Je RE. #hIv ik
IR— A S e BOR H8 B e bl i i A 454, 300 B 25 % i i 48 5 2 S
59, HAHLIEIR D Sy, 2RI IOy R S AL S R AL AN S AL
SN [ Wt 0 N [ L T R S N ol w2 U T T P 8 K e s S R Z7E T S
K PEH T ZEA AR A SE B A T Y

AR SCHET 4 [ 314 13 2021—2023 4F A AT B AU 9 22 T80, R RS ff
MPH5E T (Sharp Regression Discontinuity Design, Sharp RDD), DL 52 i i K 6 7
LTl AT b B G D 25 A e, b “ELTHEIV T BOR
PN G E5 AR, A SCH PR Tk 8RB . — e b, REEGEHTR
Gy AR R [ 5 i RS BIR L AT S 48 vy BE R 7 it 5 Ty S5 A P G 2 R TT o, B4
T HBA PR BOR M S s i s Sk b, T2 3148 0y i R AL B T AR B e
JEuEgE, EAN T CENAEN " BORR R GEm rpi e =, R LA EECR
F, S ERSE R A R R R B S T Y E R A e s =R BOKR [, BURHE
BRI GE , MAMA T A A, AR SRR B E 1) “XTT82)” &
BL, XUACBOR I BA R ER s MWEJTE L, RAWSE R, sl 7 Eoke
[ 50— S it 7 Bk = 0T BRZ A MERE, 35 T PR RAHE T 1 R R

—. HREIRES

(—) “EFAEIV’ BERXmiHE P ERRIm

S AL IR HL ] 2 B RAT AL A S BURAS S EORTTHE, XTIk A R . AN[F]
AR A A A vh i EARRIBRAY TR T 378 rp B 7 A S 2 i

B, “EMTHENT BGE G ARS8 R o & HUMAR [ E 1l
AH)—Rb, MR ARE SR, SRR HAER H o IV A SN N2 At
HARG, AT RS HBALR SR, i H R AL E A KA RT
WIBE R G . BORBIFERE G, AR P RUGE TR A o KRB AR SR H e
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FHEE: MEMHI XA TR SRR &

AT AR 28 5 00 A B A R BRI A AR 27, REAE BT A2 3 T A 31X L30T 1S i AR
R, VFZh/NRERHLA A RER0E . SR RS, RANHR A BAR T4
RAG A BRI SFIHARE T o /N TE AR R AP IR R 33 58 1™ it A
HE R REBOR Y s (20224E 12 H 1 H) HiJ5, FBAT MXMERSE: S T EBORSE
it H Z i B E MAHLUELF, #6002 5ERNAR T4, FITE 23 0] gt B2 40, E—
APFE T HFE AT R DT R A AN T AR o “HEZ AN, A EaR
Wi, X— “THWRL” B iz il g, JoHE /Nl i B

H, “EMTHENT B B MR, sl il s A5, HEzh
i RECRAL R 10l B bR e 2L K15 55 i 4 (oligopoly rents) , 2%
IR RARA, e SRR i, TR USRS RN 45 o XM BT A (AR B )5 Ak 2
BEORTT I, R BEAE PR R AC AL RE WL BE 55 HE AR il I 1T, DA T 4 Sl A AL ARl 4 i B
FRL . BEIMRBY P . X 2B R T IR 5 N BURBLAS L B R |
iR 2 CEITHEIV” BUORSEHS A R RAARPLAY, (322 KRB LA
M) BN e B A AR HIL A 48 3B Aol ik 1 AT S 0 %, R R A B D 4
AREERMAD . P, ASCH, “ENHEINV" BORSHE, Rl nmgL
HRERE AR, S A e Sk BRI AR T . BE T RL B, AR SCHR S — P ST
s o

Hl: “FEIFEN" BRSNS i g4 i R g 42 T

(Z) “EIAEIV” BUERX = mE R0

WFT AT, FERL TSR AN Z2 R . CE RN BOR X A [F 5 ) Bt
Pl A 22 A, RIS S A5 RYE1E

CETHEIV” Bl s 800, 225 AN FE A0 i ok . ok
HIERE, AR SYE (price elasticity) 225 P EEUR i FAEX FRIE . BAAORGE, AH
PRGNSy (An100 53 LAF) HRIHLE AN R, sl A
% I Ab 2R G R B AL M TR R AR XS B Ag MR (Ao bl) BEOR, X AR SR P
(A L NRIARR G AR A SR AGE I R R . IX ST P IR S Bl 2023 4Rt
PALHT R BT W FETA, Moy T RUREAR SR Ak, SRATIESE TR I,
M “FESL” TRk, R5J (150 5L L) R - 2K
IR AL AR IR 55 L, X Heds AU AR, (B i PR RE . SRR L AL
RESKE S o W, RS IHRHLA X s B, RTINS 5 R 55
FCRR 24555 B A I FTRE X A iR R, R DRIV BORRSOR B g 3 hi bl
QIR LB p AL e AN DA K (T AN £ 772 NS

“EMHEN BORStfn , AL hig WKl & A 7. /N JidE Rl
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EHIRE: IREAFI IRV AT SR &

WY RTRPGTE B MFEASFLLARE, MR St B AL S K A W =5 T 5
SR SZBOREEM /N, R R BEER v AR LA ML SO A P BX — A2 A . A AE
ZA TP SR T, SR AL 2SI, R B 22 BT A RIS B BT R ) AT
B WK ERERM RS inidliyy, Fahife-maity . Wik, “EIFHEN”
BORTER WL LI T R T 7 a5 A g, s @R At m KD 0y . &
PERE R RE . BT LA BB, ASCREH S AT ST

H2: “EMJHEV” BORHES R 5 097 fh A5 1) 2R 5 4 05 1 gt , K5
P R E R T

(=) SHiESR

i bRTIR, ASCHEIHRESE, WE 1 PR, “EIITHEN” BORAE D —A M E of
i, AR R AT AR, AR AR A S AT, T2
RN SRR E AL (HL) ;5 s i AL R0, 22 5 A28 AN TR] 5 777 d i 43t
WA, BRI TEO™ M S AL (H2),

MRS S
| AR BpRER | Mgl : B =
BN i '
| Hi e
WIS ” =t
“EMTF [ | | Al A | SR
IV HE i ” N
| TN iR 5
|| e | TROE B iR N R
5&@ - jtgjjrﬁii%a}k i j(%j]ﬁfﬂ@i #
T kERRE

E1 “ENFEINV" BERZWMANTSHELGR S TIESR

=. MRt

(—) BIEFRIE
AR SOOI 2 31 A8 PR AN 7 TR BB B VY AR AL 5 1 FH A G £

O AAAFGEERERAIMIDED, FH T KE EZIT B g i, ARRE R
JEVLAR B 7 AT RI B G) BA  AR SCIE aek Al A A B A LI B AN A B A FF LA (http://www. amic. agri. cn/
subsidy/index) I B TINANE RS . Flan, TLIHRAWAHLANE RE A MAEN . hitps:/butiexitong. jssny.com.
cn/subsidyOpen.
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FHEE: MEMHI XA TR SRR &

BN ATFRG” (LU “WPLAME RS ) 2021—2023 A A7 BdiE . A SCfifi
FHIZEE B, 388 5 W HLAMU 22 298 3R O DG EHE: o

HRAE T 5 B3 T A USRS A ESE B, A SR LT AP BRI PR A - 5
—, KR B AL ALV R SRR S TR A Oy LAY RS BRSO, Gi—N
3L A ; S5, RIRAR MG E H BB, A X HEAREATHET ;
=, MRS EEIEFEA, FERS A S AR TR CCAEE” HEAR;
S0, A ARSIV EREN, IS AR, WS IR E R E TR A
FRAE (20044E9 H—20154F 11 H) . R{IRE TRMOGARAE (20154 11 H—2021 4
1A) RIS s IRE TIRMABRAR (20214F 1 —20224E8 H) KE—FAH, &
SCGE— R RS T IR S AR A A BR A

s o A8 g bk ARE £ UM ARV RN A M BT AT S5 A B R A A PLANIE R, HE
o, HEARE 295 KB R EOR Al 24 HE A BRSO R Al e B T AR
ST B R TR AL 44 B s 55 R b AR R Al Ik A B BIOR B 2022—2024 4 1)
CHEAB AL SGITAEL), B EAREE & A 2022—2024 4E 1) (P ESEIHEL);
B3 3 B R 5 — Ok ] R A Oy B B B, AN Oy R A TR,
5% AT BN 1) 3 645 13 1 1 SR B2 5T HR I AR AR AH 1 580 o

(Z) T=igit

LA R 2, WS T 4R b B R S . TS AR v B R A i T S 4G
M E LSRR, FEAPRRMET A RE . FARR BRI E T TR &
2GR 5HIE R, BV R—biA S 8O Ts 8055 e bn , MR ek i
Erh I AARRALAT I GEFFESE, 2018) . Brti il (EEWIFRIERE, 2019) .,
Ak (ZEE RS, 2020) ., FLAOE (&%, 2021) P (REHSE, 2023) 45,
H T ReE G B A R DR AR, LR SCERI RS 5 L B[] 90 TR R F 2
P B AT AN [E A 22 SR R TR 4518 . CRedE bR ek i, i
Yy B K B n FAM BN 8, n—BE 4, % B A Al 35 4 il 25 57 K Rl
X 2023 A AT = 2= [ VAL T 7 AR B BFSE, AR SRR CRATEFRE N HEHIHL
mig e B AR . AT .

4
CR4, =S, (1)
k=1

(1) 3. CR4, it HHHiNLT i e b B (B ARG DY B9 [l 5 B 45
MG LT S M LT ) s S, & i ¢ A 3 5 A RHEES kA 4 i T 340

O BEHHRMIANEEITAER, hip://www.innocom.gov.cn/gqrdw/c101322/cxfw.shiml?keyword »
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EHIRE: IREAFI IRV AT SR &

B o hutE AR (A A, 20224F 1 H & 20234512 A, L2448, AR 1~
24) o AR FE LT K Bain (1951) #2953 2bmife, RIS I P EHE T
s,

DY AR ) TS MR A T A A I — A E R bR, EERADRRIEN — i
i B A OURSE G 0 o AR SOME T 206 7 i 45 4 A8 R4 TR
>(Qy, % P))

2.0,

(2) Kb structure, 1 i 48t RHHHLTT S0 7= G585 Q08 « A j ARV S Hihi bl
AR R, PO RIS SR LA T RAEY . (2) 20 N i & M4 RS HE LAY -1
Al . AR, 128 YRS B AR A T34 D SRR

2,428 % F, MRS IRW S T IE B, Wil (BORSEHERT AR, 20224F 12 7 1
H) RIMEEARZBOR W, J&FXIRAL, Wil FrEARZEOR M, & T8, &
SCAE SCRTA AR e (BORSSMERS A0 =12) IRShAS &, D, WBORAE AR R, Hf, D,
WRAE AN -

(2)

structure, = In

D, = 1,0 =12 (i
0, <12
ACSCR AT O ACAD R, A T=r-12, A DRI AR 6] 255 R 5 [

By, DNTIE ST s ] P B A 4
3. EMEE, ZSHEOCAWIE, ASCEFEIARES | AT . BUMAMYE . 551
PR mi AR . B R 5 AR i, JEABE 2202 4Tl N B AL AH LU TEFE A A BT
HAWZERNE . — M, B ARE 2R IR A A2 5T | 20 7 R RE 7™ i 22
FPESE (FFOCHESE, 2019) . Al it ABE 2T P AR GG R, dEARER
M, AL AT A HERE B, T AR T B . ARSI R AT s B HoR A
A AT b N A ER Al ) H R e SCHEABE 22, AL TR A2 T, I iGE S
FREEEAR, T AL (FEREE, 2018) . ARCHAMNE A A 170k 4B 4l
A L B AR A o T AT R 5 o BURT AN 2 BUR SR T 30 A I | RITYY R AN X 44 i >R X
M25F B, S h AR R o BUMANE 7 BEBOR, A I HIL A i
M, Skl BT R ™ A B B, AR P R CRBAEFIRE, 2021).

=1,2,---,31) (3)

TR, A SCR T A S DL AT

PR BRI, THAEE IR (R R e R R ) sl ok e e o A SR S g B 2 1

WAHLAMNIG RGEAREHRAL & AV S5 B, AR A5 A5 B i D 35 m] DA 1B S b HL A D R E ., i)
—HE ME704—N RIS Hi RN 70 5y, HELE TR IR M1604—5XS1 AL SHEHHLN 160 5 ),

2000



FHEE: MEMHI XA TR SRR &

75 IR T AU S PR 2 5 A0l AR s s R 55 SN I B N ISBE TR, 55 B0 b i Ak
K, RAVF KRB, 7 ST KB ] R AL, B3RO, T b PR B 2%
RAVRHLBIVEN 5T 20, 7 g bR i )/ NS R AL AR SCHT 6 B2 LA E B T A7
P AR BT AR A LR SO M3 P A

At ARSI 1 R .

*1 TEENREREST
BURSERT (n=350) BURSME (n=369)
¥{E P2 M8 PR
T E  EEHESHEA TS B ESZ L4 | 0.6633 0.1508 0.7694 0.1379

EE R S B E I L E
) BB MR EH LA E Y IR (5 )) 91.7973  18.5183  91.1888  19.1902

=N R EL S
AR i ARt e

HEARBE 22 A R RIAL L H R ETE ARA & L 0.3401 0.1929 0.4369 0.2171

AT Wl gEr A ANEIERAL B E S ATk 2B EL | 0.0646 0.11543 0.0902 0.1527
Y

R AN BB BRI HLR B &AM 2 F1 (J7oT) 11529.4022 16689.1185 7153.4314 10148.2856

57 EIREHLTE R B AR SO DO A BB EUE (/)| 12,6113 1.8415 12.2767 1.7838
+ My 6 B LB T R o A B R T AR Y L TR 0.2759 0.2568 0.2661 0.2569
T 5 S T B 5 e ) AR A R e T S BOR B s (s[RI RS | -5.9233 3.1754 6.1425 3.6779
IR A PR o (B SR ST JE =1, BUR iR =0 0.0000 0.0000 1.0000 0.0000

TE e 77 b ZAR FIBUR AN A 576 5 25 [B1)H v U6
(=) ARFEMITEHEE
BOR 190" AP 4 [ BT A SR AL AR Ml FH W SK 5 28 g A BRA e HTRL
IR 145 5 DU A . Sharp RDD &G E Tk (B85, 2022), HARK
T HREH, T2 A1) BB S P X — K A P IS ) T i, e A 4 SR e 7 T
JE “BRER” SRPIPRUIREON , 583 A A SCHUOR M E NS IR MR AL
R W A B2 A R — i S e (RSO A ) BN Im A S (RS
20224F 12 4 1 H ), B0 B 51 7 28 4R A8 R 77 A 5 ) ) B AR BL A (Lee and
Lemieux, 2010). 55—, S SCHYECSRE S ol R BURFAME 2558, W4 ER LA
MGSEE M, S — DA e A F IS BB TR &R “BRER™ AUBHRAET AL, W2
Sharp RDD B HBUAZ O R . T LR B St s 5 a5 B3 3 U B l— 1 AR 2
B, TEECRSEMETE BRI, 2w iig i K Z Wk bR . FR R
BAT T AT A R T 2R Y, AT AR W s A WL B 1 45 R A e “BkER” M)
A TIZECR R ity . X BEA R RN AE TR, U BRER O R ) 1 3CHF
AR SCRE AN T AR
Y,=a+BD,+f(T.D,)+yX,+ ¢ +8 +&, (4)
(@) o Y, i AP B B K s £ (T.D, ) 07 I e 8
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EHIRE: IREAFI IRV AT SR &

Ho (s 0 73 54805 By Ze M s 22 A 3 ), AR SR I s 79 000 o 1] 3 945 ) e 0 73531
WA R FEWELRPERIRY | 2RI | 24 o) R SRR RN 4 R R, -3 o AR Y
WEERHIWT “BRER” AR X, NSRRI o MR BRI AL
FRAN{E (local average treatment effect, LATE), JERBIAGELO REL, H THREHEWHT S
At (T=0) TWidpBE M SR “BRER” s oy il AR P R B s o, FS,
3 5 AR A AR [ 72 AL RIS ] [T 280y, T4 ol b IX S o DR 3R R 2= e o P IR 3R
HIREIE 5 &, N BELIR 22T

M. R HHNELRER

(—) TiHERENH

AR SCARE 2022 4FF1 2023 4F (AR HLIA B ECHE , 38145 A4 Dy Ha R HLES &5 15 DL AT i
. WITELERY, HWRALT NS LRI, AR SCRBILLT =854858,

— B HEHAILTE 37 S PR A B RN B B e 4 R B A W2 T k. M4
B SRR E, HP LT & B8 B T 2022 4 19 411.98 /270 T FE % 2023 4F 1Y
256.11427%, TRET 155874470, [T EE37.83%; #Hm M 2022411 44.86 T &5 T
FE2E 20232537 i 5, FRET 1949 5, [ FEk43.45%, Bpir., &bk, 1L
T U L WACFTLZR 6 48 1 BB B AT BRI EE R A 40% ,  F [\ LG T K 70%

TR E A A D HIHIALTT S 0 Al B B s R S R S R Al g T
IR 2022 454 A B BC T B9V IK 269 K, 2023 4R —$0di N 216 K, i/ 53
K, W19.70%, X BH” A L Ml o, SR AN R %
A, e pl (PED) ABRAR L Fehifl (ILZAR) AR HUIRA FR2A 7 Fil e
PUB B3 A PR R 45

MR G E T EAES A G (BRERSN) BRI T 5 5l 3 & 5
KV R SRR S o A EHERIHLTT S B B S K, CRATE 50%~75%, J& T
(1) &rhgg 58, mgEREDIS ST, 7E0E, RIMKERRS
T P FERLHL T 7 2B W R B 0 AR AU AR B AR DL R A T, T DRl Sk 3 = R Al
Ho VR BUM . fREE . U BWEAEAE 0 2023 41 CRA T 41 70% .

ARG G A A SR m R . Bk, ARG 2023 4R4
BHEA T 10 A9 Alk 2022 4FF1 2023 4R 1737 o5 A 2R HEA T PUAS (0 AT 3 o A Sl 1t 5%
AU, BARZE2,

©  HREERE, AR ChEARARILEE) P00 sk i 0 A SR sg Bk 2.
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FHEE: MEMHI XA TR SRR &

x2 2022—2023 F LB HHIZ ST B R
2022 4F T i A % 2023 4T 5 A R

AN Hezmi  @ids%e el | HAriw @idse  42E

AE AMEC HER | AhEe AGEC HA

PSR IR BRI R e A B ) 31 31 2 31 31 1
S —HE RO RS ) 29 30 1 31 31 2
T INAR AL F A R ) 20 21 3 19 18 3
TLIRIRAT AL HUIR B AN PR 7] 15 17 4 10 10 6
TLIRE R AR 24 45 AR A6 PR ) 10 11 5 9 9 5
gy SR PR A 4 6 9 8 8 4
AR ALAUE (T3H) A FRAF] 3 7 11 3 7 10
TR HE IR BLAT PR ) 0 0 7 0 0 9
Il far = Tl (RS 7REE ) AILAA BR 2 w 1 3 10 2 2 8
LA F AR v A7 R | 1 1 6 3 2 7

MRIEFR2, 2022 FHEAHT 10 YAk RHS 5378 2023 AR ORFF AR E A J o A SOf
FEl R AL T I R A ATLA D 53R =R BRY s 5F— 58 A Fh A 5 T TR N —H R R Al A i 5
ooyl N SR BN IS 7 | e e o | & ) A S e NSO B NN/ S S
PG, H—, F—BA W R S5E . 2023 FE S R IR —Hi 7E 42 5 31
BT A R 5%, HAFZTERi . 56, 5 RN A B oAk,
WA I BT S s g Al . FE =k, IR A S AR SRR, T
i 5 AR AT IO O BRI 5% A I B FAE RE T . B =, B =Rl
WRMAR, ANEA AR s S, AN, ALRETTS S A R AR
FEAAS , MU A A 22 A2 JR i 3 A A B BT

(Z) F=@m&aath

ARSCEET LA BEAE, A& A Y AES LR35 5 T K K
BHE R KRS, WIESEIER LRI SOk A, BT 8y & L
KpRSERHL R, D EPRTE60~120 5 J7 . 2022—2023 4F 44 B & 5 Fb K A0 2
SEEIRMUAEIK BN 50~160 & jHEHidl . —Hi U FE 8K 5 70 5 S Hah AL AL 95 IR A5 DU 48 9K
)1 70~90 5 Sy HiHiHl .

F. SKIEfSIT & RITiIE

(—) B =E3E
TEREATI W R [BIH Z 8, At ie g R e “FEIHEIV? BOR SRS

L3 FR Al A S5 2 PR IR AR

© &
Q@ HREERE, AR UL (R EARRTLEE) P00 sk s i 0 A SRS S At B R 3
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EHIRE: IREAFI IRV AT SR &

MARAEAE oL, R AFAEN I fl . RAEE 2, IS RILB 235, =121 —
BRI, s I, TR R B RIS LA AW R ) b CBRERT AT X ERE
CHEITHEIV . BRI 8E h BEAEERE R, n] LLET Ry P X b PRV AG 1T

1.0} | 1.0F |
Eﬁ 09} : t Eﬁ 09} ! t
7108 | 0.8}
f | 1 |
i 0.7 F | i 0.7F |
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The Impact of Non-Road Machinery Emission Upgrade on China’s
Agricultural Machinery Market Structure: Evidence from the Stage III to
Stage IV Transition

LI Hongbo'> ZHANG Qi' ZHANG Zongyi’

(1.School of Management, Jiangsu University;
2. China Institute for Agricultural Equipment Industry Development, Jiangsu University)

Summary: On December 1, 2022, China mandated a nationwide, uniform upgrade from Stage III to
Stage IV emission standards for all non-road mobile machinery below 560 kW. The new standard required
tractor manufacturers to adopt high-pressure common rail engines with SCR and EGR aftertreatment
systems, substantially raising manufacturing costs and technical complexity. Applied simultaneously
across all provinces without phase-in or exemptions, this policy constitutes a sharp exogenous shock. It
triggered pronounced demand front-loading: national tractor sales surged approximately 40% in 2022
before collapsing by 43% in 2023.

Using publicly available province-month panel data from China’s Agricultural Machinery Purchase
Subsidy System (2021-2023, covering 31 provincial-level units), this paper constructs two outcome
variables: market concentration measured by the CR4 index (combined revenue share of the top four firms
per province-month), and product structure measured by sales-weighted average horsepower per
province-month. A sharp regression discontinuity in time (December 2022 cutoff) is employed, including
province and time fixed effects plus five controls (entry barriers, ownership structure, subsidy intensity,
arable land per worker, and land slope). Newey-West standard errors are reported. The estimation results
from all four functional forms of the model show a statistically significant positive jump at the policy
cutoff. The CR4 index increased by 20.97-26.45 percentage points (an absolute increase of 0.139-
0.175 against a pre-policy mean of 0.6633). The number of active tractor firms fell from 269 in 2022 to
216 in 2023 — a net reduction of approximately 20%. Average tractor horsepower rose by 6.4992-9.3725
(a 7.08%-10.21% increase). These findings survive extensive robustness checks, including nonparametric
local RDD with MSE-optimal bandwidths, alternative bandwidths (6- and 9-month windows), alternative
kernel functions, placebo tests with falsified cutoff dates, and donut-hole tests.

Three mechanisms are identified: compliance cost effects (fixed upgrade costs force small and
medium manufacturers to exit), innovation compensation effects (leading firms launch superior Stage IV
products to capture market share), and price transmission effects (compliance costs raise lower-horsepower
tractor prices proportionally more, depleting post-policy demand in that segment while high-horsepower
demand remains resilient, shifting supply toward high-margin products). Policy implications and
contributions are discussed, highlighting the double-edged nature of stringent environmental regulation.
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