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Abstract

Green bonds are a new type of financing tool that takes into account both “green” and “bonds”, and
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are an important part of China’s green financial system. Based on the double-difference model,
this paper takes the A-share listed companies that issued bonds from 2015 to 2020 as a sample,
analyzes the impact of issuing green bonds on corporate returns, and uses the PSM-DID method to
test the robustness. At the same time, it analyzes its transmission mechanism, and uses the Boot-
strap method to test whether financing constraints and corporate green technology innovation
play an intermediary effect in the process of green bonds affecting corporate yields. The study
found that: (1) Green bonds have a significant effect on corporate profitability. (2) Green bonds
improve corporate yields by easing financing constraints. (3) The path mechanism for the issuance
of green bonds to promote green technology innovation of enterprises and thereby increase the
rate of return of enterprises is not obvious. The research in this paper provides empirical support
for enterprises’ participation in green bond practice, with a view to encouraging and guiding them
to issue green bonds to enhance the economic efficiency and their own value of listed enterprises,
and thus promote their green transformation and upgrading. The mechanism study finds that
green innovation mainly enhances corporate profitability by alleviating financing constraints ra-
ther than promoting green innovation, which is not fully consistent with the original intention of
green bond issuance, which requires that while encouraging the issuance of green bonds, the man-
agement of post-issuance capital use should be strengthened.
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R IIRATIE A F 3 P2 I A W R AR T R [3]. I B AT AR B 45(2020 4F) 36T XU % 43 5
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Fil S5 U T AL SR B R GIET[5] . XIS B &5 (2020 )T H M Skt S i B — TR, X
HARES PR E R B, —F 20 U ML R[6]. BHH=EMNERNAKRETF, FEML
(2014 K 0 35 2 [B) U406 5 52 BB R Ak ke 35, Fi ik R Guid sk AL TR YR C B L Ja sl P R XU
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AT EEA I, E RPN, #H] T RGUEARK (8], KM A (2021 4F) 51 AR A T
PR, AR H KA TR IRES, HERET NS R FE T ek IR R G
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REBE A . DRI, RATEREOBUR A B T AL B 200, SRt A RET ol B Eia Rk
RMNEGBAE ), BRI B AT . DI, $R HRBE 2:

H2: ZREfr M RAT AT AR BT 23R, TS T4k Z85F 2 o

e, Ui, REZGGIFHBUFES, R\EZEFERE . TEKE. MEEmE, N
TG D AR PR 1) AL, S - BB J2 P ) P S ™ A% (K 2 il o o il Rt X BUSRER
Abs, FEPAR MBS, KR A B AT LA 2 AV R A SO 5 28, Al e B 10 2 (0 QT i )
RS, DASEAHAEAT P ISES T, ATt — D it 2 0 ket . DRI, SRR 3:

H3: SR fidr KA AT AT LU A 2R SR BT, AT BT Al 28 55 A B o
4. Eiedl R {TRE SRR AN 5
4.1 EREESEEHA

B BB AR RAT SO BITFIIIN R AP AE 225, AR ST Beck T.45(2010 4F)BURURATIN A —
FOWE 2 43 (DID) A [16], W dn R AL

ROE, = a+ fSGreen, - After, +y X;, + Firm, + Year, + &, 1)
(D EIUE S B I ai % ROE i v dr et EAIRAXKIEM b, TR RLE ROE
SRR 5 A 5377 L BEHEATIE . ROE WAz HY A BEAIR AL RR K 7K1, AT DS Al
WA e EMEEGTEELR AT, MAVEEBON 2, WHINEER ST, %I mk okl s R 45
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i, HREf| 2 EILEME NS, % Beck T.25(2010 F)IE, H¥ Green, 5 After; 22 HIUAE N
ZO RS &, AEHIEIN Greeni 5 After IR & . A ZAZ BN RE p BENIE, WHEIMERE 1
FRALo UL, B BBV SR A R FREE M S RRE, 456 T S A SRR (2018 4R W 9T[17], AL
LRI 12 MEHIARE Xy BBREEL . & MEINENTR 1B AR A R o AN R 22 5%
JRZIA, 43 S Firm ALY ear, ARER AR VR (8] [ 78 80N 5 e TR ZE T

AR 2015 4F 1 H % 2020 4F 12 3k 24 DNFREER Bl Al R B AR B . 8 RN A S SR DA
TN 55—, R4 2012 SIS (CSRCY TR brifE, Frik bk B FRAITS OG0 E T
s il BHN SR . KRR T EN . B, N T UCECSE R R A, GEE Bid
17l 2015~2020 FERATHZF A B Bk 2=, HIBk 2015 4 1 A 1 Hx Js ik, 280y,
MRTEREAIAN ST SUBTI A4 2810, SRR ICHEEDT 70 S ™ sk 1 Al . 7 i 4 3 J 3R A5 3L 1524
F iAok, Hod 41 RRATG ORI LTV AE LB, FAR R AT 8 6 75 (1 L 17 Al ge A%t
o FEARZIRYIR A B 222 50
4.2. DID BRI SFHTER

7 2 AT A (Q)FATTHMR DID FUARIIEARLE R, I wlUd. Hrp, 4R E%0 ROE, 41
(L) Iz A S i EE SR, F1(2)s F1(3)RIBI(4) Ayige b I F il A8 iy [l YA 45 5 o DU 2H =] 5 35 5%
AN I RO ] AR . 22 2 [RIEZE R BN, NIREBMAEHALE, L@ R Green-After
2B R ENIE, XERY BTS2 B 3T R RoKr, 5% 1R,

Table 1. Control variable X;;
%= 1 IBHITE X,

B4 g b AREE

EPS (53L& FAAR R R A S A
MBPM FEL S FE A FEM SR E SN

CR a2 BB B 5

LEV BEP AR RAABHER S 3%

ITR 170 Ja e B AR S4B R A

RTR S AT 32 e A A USON LUK ST Y A
TAT ST R 2 VSN AT 2 7
NPGR G CHIERIE — FHRE) R
IMBR BRI K2 CHIAEDNYRN — EHIENEON) EIENE IO
BPS A e T AR 2 B

Size 2 ) FASE RGBT, BN

Age AFERR BEEEN — BOLFEY

43, RREMRE

ASCFI N1 #557 TLFE XU 72 73 (PSM-DID) BE RS BEAT AR AR VAL I6, o T Pir b B A1 2 € 5 I3 A AT I
[AIANSE 4 —2, ANl 2 PSM-DID 30T S BRI A ER, I I #HE M AT R 98 (2016 4F) MIfA[18],
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Table 2. Basic results of panel DID regressions

52 2. HHR DID EVAREALER

1 ) ) 4)
VARIABLES ROE ROE ROE ROE
Green*After 0.0481™ (2.3172) 0.0418™ (2.3969) 0.0431™ (2.3597) 0.0407™ (2.2760)
EPS 0.2980"" (2.8260) 0.2772"" (3.0112) 0.2815™" (3.0674)
MBPM 0.15217" (2.7133) 0.1528" (2.7613) 0.1513™" (2.7414)
LEV —-0.4634"" (-2.9630)  —0.4576 " (—2.8443) —0.4792™" (-2.9989)
BPS —0.0210 (-1.2822) —0.0195 (~1.3945) -0.0212 (-1.5150)
CR 0.0046 (0.4018) 0.0020 (0.1627)
ITR —0.0005" (—1.6984) —0.0005 (—1.5519)
RTR 0.0003 (1.5856) 0.0003" (1.6666)
TAT 0.0222 (0.3066) —0.0000 (—0.0004)
NPGR 0.0040 (0.4257) 0.0038 (0.4077)
IMBR 0.0200™ (2.0963) 0.0210™ (2.1859)
Size 0.0031™ (2.0225)
Constant 0.0610™" (4.0680) 0.2730™ (2.2457) 0.2450 (1.6245) 0.2132 (1.3696)
Observations 1524 1524 1524 1524
R-squared 0.0116 0.2300 0.2335 0.2339
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

I B S AR TAREMG T REOARMER, T T T BRI RBE 10%. 5%, 1% B FEMKTF FEE, TH.

XIFEA AL BRI 8] s AT A LIRS . 155G, R RATSREOFRE “BUR” (post) IR i — € 2018 427 4
ZERE, AP 2018 FJR O RATE SR EOFIF I ANAE AR B, Fol R Al ARt AN ok, Bk
2019 ELURH IR RAT S AL A . S 5ITRARERE T2 1 R ARG AL .

FEXREARFATAHRAL L 5, 12 Stata X FEA [HARCECE #4746 7] 45 73 ULAC (PSM), SR — X — 1 5 48
VGRS, o, JCRCAS BRI (EPS). MBI (CR). B2 iR (LEV). &M 2 (BPS). i
T AR R (TAT) RNE KR (NPGR) BRI K (IMBR). A =] HL(Size). A F4FR(Age)-

i PSM TREAVCECERINMIFEA, TR RAEA, BAULR RS Rundk 3 for, MILEH] 1476 4
FEA, FHodr, A3 230 4N, XTREZH 1246 Ao BbAh, b7 EE P AT AL IS AR AR B i — P i e PSM
VLELSR &, RIssRansE 4 s, B 1 EERHS B S BB mER TG B ER. &6% 4
AL 1, PRI H VT 5 %5 AH D3 i A8 B R b vl 22 22 S A DU A 2 /), HAE AR/ T 10%, AbT-3E[H
SCRETGEEI N o BEAh, JERTUAE HAEARICELSS t EIA R, 0 TTHAC 5 Ak 35 4 R ) 2 1) 45 A A8 £ )
AR EESR . X FIRERII AW RY, VTR 5 RFREAR S LR ARG aTse, FIaeis 4804
KU 22 53 5 1R A B

1455 VERCJS A5 P OOUEE 22 4356 DL IE S RVRE AR JEEAT A A B TR] 00 a] [ 5 [ 9 43 B, 25 SR 5 fir
N, WEZESERLNIE, JEHYEE. 45REY], PSM-DID [BIHE5 RAMKIRCHF Bk 325k

DOI: 10.12677/mo0s.2022.114106 1166

RS


https://doi.org/10.12677/mos.2022.114106

(ibseersi

Table 3. PSM matching results
%2 3. PSM ILECLER

7 4573 DL AC S Y Qb L [R] SR FEL P9 FA DL CAT: AL
(Psmatch 2: Treatment Assignment) (Psmatch 2: Common Support)
%ot HB 45 (Untreated) 1246
Lb PR (Treated) 230
H%(Total) 1476
EPS |-evereeeereeenirinienieseeeeeceeeeseeeeeeeeeeee $senmasnssasned PRSI
BPS Jisssssscssunivssmosiussisovuseissitsisviiaioressorensassnasiss N e @ issinsisiy
LBV [i255cre omnitagctass stes v ns G55 ne s viessa 5 s5es T oL 24 i aswnns gneiss P
NPGR |-eveeererreremreemree e o @ e,
IMBR [#+++++esesesesrsmmsesssisisisieie s &b
Size fereererrcriniennre e L T P
TAT |-eeeveeemeeeneec PO - SRPCTAN . S
Age [, P o o0 n v s s5iennne dagasedidisnnsens
CR |+ eveeeeenes @ ittt e eeneeeneed ® Unmatched
x Matched
-IIOO -SIO 0 SIO

Standardized % bias across covariates

Figure 1. Graphical presentation of the standardized deviation of each
matching variable

B 1 &EZENTEXREER

Table 4. Propensity score matching balance test results
% 4. 155 LR FEMGIEER

WM E
TE F NIV WET S H Bk
Variable Unmatched ¥4 Mean %bias %reduct v
|bias|
AEAH pogiictiih
ILAE Matched Treated Control t P>t
U 0.53522 0.2835 35.8 4.8 0
EPS
M 0.46631 0.40165 9.2 74.3 1.01 0.315
U 0.90685 1.7206 -81.9 -9.87 0
CR
M 0.96993 0.96653 0.3 99.6 0.06 0.95
U 0.57246 0.50959 30.8 4.48 0
LEV
M 0.5476 0.53675 5.3 82.7 0.56 0.573
U 0.42765 0.50222 -19.7 -2.82 0.005
TAT
M 0.45575 0.43343 5.9 70.1 0.63 0.529
U 6.1648 4.8554 35.3 5.32 0
BPS
M 5.6836 5.7308 -1.3 96.4 -0.12 0.903
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Continued
U 0.02173 -0.38151 135 1.78 0.075
NPGR
M 0.01521 0.11483 -3.3 75.3 -0.41 0.684
U 0.18146 0.22701 -6.8 -0.85 0.396
IMBR
M 0.18598 0.22677 -6.1 10.4 -0.72 0.475
Size U 21.09 21.75 -9.7 -1.71 0.087
M 20.623 21.055 -6.3 346 -0.61 0.542
U 3.0798 3.1716 -32.8 -5.13 0
Age
M 3.0783 3.0813 -1.1 96.8 -0.1 0.918
Table 5. PSM-DID regression results
%z 5. PSM-DID El)3£5R
(1) 2 3 4
VARIABLES ROE ROE ROE ROE
Green*post 0.1808" (1.7037) 0.1449" (2.4735) 0.1438" (2.4282) 0.1369™ (2.6871)
EPS 0.2392" (6.5750) 0.2426™ (5.4196) 0.1839" (4.9759)
LEV —0.2295™ (-2.3211) —0.2238" (-2.3747) -0.1122 (-1.3907)
TAT 0.0564 (1.1040) 0.0451 (0.8417) 0.0401 (0.5118)
BPS 0.0023 (0.4687) 0.0007 (0.1319) —0.0151 (—1.5846)
Size 0.0037" (1.9674) 0.0039** (2.0178) 0.0047 (1.4612)
CR 0.0051 (0.2280) 0.0236 (0.9774)
NPGR —0.0014 (—0.2666) —0.0005 (—0.1270)
IMBR 0.0191 (1.3259) 0.0451 (1.3421)
MBPM 0.1974™ (2.2087)
ITR —0.0010 (—0.9267)
RTR 0.0006 (1.0542)
Constant 0.0713™ (2.1123) 0.0123 (0.2191) 0.0095 (0.1669) —0.0130 (—0.1448)
R-squared 0.1251 0.6012 0.6026 0.7348
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

5. bl & {TRE G HERiR AR ML BT
e RAT G0 F el A (AR T A UL, WL IBR(2014 4F) SR HIHOHT i A AR B
T RS AR B VR 240l 5t € B R O T A T TP A2 A 2 P A R[] Bk 7 4 TR
Hoe, B L R B R AT G ST Al 2R RS RO

ROE, = a, + B,Green, - After, +y, X, + Firm, + Year, + ¢, 2

H=, IO RREAR B R AT S AR T R AR E 5
Mediation,, = a, + §,Green, - After, + 7, X, + Firm, + Year, + &, (3
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H=, BROMREARR AT OGS P AR E—RIE MR SN FE TR
ROE, = a, + fB,Green, - After, + dMediation,, + 7, X, + Firm, + Year, + ¢, 4

BRI BRT: 58, METEQKIARE A, WREREZER, HLh RNkl R4k s 4k
B, SWNFERRN AL, HERETRE, MULAEHTEEER. B0, KRIRKR TR R S
M@ RE 0, R g, M 0 HRLRER, WA ZERNRERASREE, NI EEERHED,
MR DH—AANEZE, WHFEHT L. £=, H Bootstrap = E %4 HO: 5,0 =0 . WIHREZ,
WU AR B (Y TR 2, AREEAT SR DUD s BN AN B3, 41k br. SBIUE, KRR (4)
MR B3 MRARE, WERRPNLEREZRPNARE, WHRAERNSN. mREE, MUHE
PN B, MREEIAT N — 2. BT, R B0 A B AT S, WURAF S AR, LB TR A RN,
W OV G SRS L 8,0/ B« WIRFFSAHS, W B & T3R0S, 4Ry RN 5 BN
I XHE | 5,0/ B -

ek e R AR R RN, GBI SA FRET RN 200, £ 48 Hadloc A1 Pierce %5(2010 4F) B
FITiER A

SA =-0.737xSize + 0.043x Size" 2—0.04 x Age

Xof R BT 2 R A N AR B0 45 R 6 fn, b ()P4 R B IR, Green*After [ REL 1 TE 1%I1)
BEMKF R NIE, GBI ATEAEAT T NG . BB (254 R, Green*After HIZREL p, B35 NIEH.
BT 1%K PR EERL: R, HEE)FIFH N TR SA KR 0 ARE. FILR 4 H Bootstrap %
BE—BAG LG, Bootstrap AT IGSE AN 7 Fion, WLAEDUHUE IR % . AR R 7, WIS
(3)F115 1 Green*After I RHL p; B35, VB EIEANBE. &5, HWESEH 0 f g RS, Fihss brf
P Rl % 2 SRAE AR SO FE B A 8 T30 3 o N RS, HA R 0.6607% o sk 3487 3.0145% 1) EL 451 49 21.9181%.

DA g RER AR 2 BROL,  BIRAT SR U5 55 BE % SR Ak i B8 240 TR DUSR TH A b 22 35 2003

Table 6. Results of the test for mediating effects of financing constraints

6. MBARDNUNQWEER

1 ) 3
VARIABLES ROE SA ROE
Green"After 0.0301™" (2.6353) 0.9006™" (5.8200) 0.0321™ (2.4725)
SA —0.0031 (—0.8122)
EPS 0.1929™" (5.3202) -1.0377"" (-3.6790) 0.1886™" (5.3806)
MBPM 0.0938" (1.6545) 0.8817"" (2.7043) 0.0976" (1.6684)
CR 0.0259™ (2.0405) 0.0556 (0.2677) 0.0270™ (2.0539)
LEV -0.1108" (-1.8728) 2.4220"" (3.3494) —0.1018" (~1.8879)
ITR —0.0002 (—0.4696) —0.0066 (—0.7679) —0.0002 (—0.4826)
RTR 0.0001 (0.6239) —0.0024™" (-3.2037) 0.0001 (0.5862)
TAT 0.0764™ (2.9103) 2.8783" (6.1158) 0.0852"" (2.6201)
BPS —0.0140™" (—4.0339) 0.2721™" (3.7931) -0.0129"" (-3.9810)
NPGR 0.0000 (0.0015) 0.0104 (0.3740) 0.0001 (0.0180)
IMBR 0.0304 (1.6372) —0.2492 (—1.3493) 0.0300 (1.6316)
Constant 0.0166 (0.9173) 0.8606™ (2.2532) 0.0169 (0.9261)
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Table 7. Bootstrap test results
5% 7. Bootstrap #3845 R

HPER 4R
e
PETs Bootstrap X M Bootstrap X
PR IR
(~0.0216006, (0.0019207,
SA 0.02042363 0.0221131 0.065302) 0.00660724 0.0031131 0.0141249)
(-0.0163568, - (~00009253,
GTI 0.0271218 0.0211495 0.0674573) 0.000091 0.0020962 0.005489)

BRI A SR ARG AR, A8 SR G0 L R B AR A Ak S €0 35 AR B e i B b
F B RV G0 L R AT B E HIE], MOREL t— 1 IR R E S A t AUk 3 R UL AT
TEVAS T, SELREEH GTIEREES.

X AR EAHT P AN AT S0 45 R 8 fw, b ()P4 R R, Green*After [ R%L p1 T 1%11)
BEWAKT ERIZERNIE, BTN T LT H ()54 R, Green*After (R %L g, AR
[FEF, ZBE@)FIHF AR GTI AL 0 AEE. KL 2 Bootstrap £t — 2455, Bootstrap 7244
WEERINE 7 fis, WUEHRGERAEE, TIEH4HO0: £,0=0, XKW, SELIHESOATHERITHN
AL 28 BF R A e 2 18] M TS SR A R A RO, BB NS . MSEBR AR, HATRERIEEI N —
[ B T BOR Bl 4k IR R AER e, W ek B 27 IR AT FIAE I 26 -G TR S, T RE S Bk (e it B 1
PEHAETR G TROTH, WM “Eg” 3R, “FEa” Sl SmMEEN TS T#
FHA BRI GEAESEIH, HRERE TR o T IR BUR A AE SR G 0 H 118 sk
TUH, SRECH &SR A M A T AR E s, B — 5, A AR SRR H R B
— B MR RN, AT SR EAIE S L4 5 8 I AFAE — B BT RN . SR1T, XA EIRE S E i
(R RAT X SR B H AR BIHTAE TTlk, A EME SR EBR QI A R L 2585 . IE e i An
ZENI2016 )R, R EI ORISR B AR A FAPTERCR A, MRl 5 R B A AR
LRAKRAREEE, WFEE N RIFH AR, F, S aidsnd T HAR AT E 2k Lo
BB ARG HR 2255 285 70 (R 3R P AE 8 A A BH 552 [20]

Table 8. Results of testing the mediating effect of green technology innovation

8. REBRALFPNMYUNQIER

1) (2 ®3)
VARIABLES ROE GTI ROE
Green*After 0.0301™" (2.6353) —2.6562 (—0.6368) 0.0301"" (2.6302)
GTI 0.0000 (0.5909)
i A & 2 2
Constant 0.0166 (0.9173) 2.4960 (0.9238) 0.0166 (0.9133)

6. EHIRSEW

ACLL 2015~2020 4 1524 X BT A 6 B AREA, I EZ 058, PSM-DID #2441 Bootstrap
PRI T bR fe S i m AT e, RN SERNLH . iR
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1) RATGOGIFR R EIRT Bl AT s . i2H Stata #E4T 2 I £ DID WU ] € B 434, A
WRBIMAZEH R, SO6F5RATN S LA RYEZENIE, ERSOAR R TT M2 5L
fio B PRI AT REAE T2 (0 it i WA W S5 ATAT RO 5 BURANE,  FRARR TR 205K N b2 G it o3 B TIE A
FHERIZRIER], REIRTT AR IR BT ACRANGHA M. R, RATSR O DT O R,
WspiafE O, R EEE.

2) SREITRIIRAT REIE L S M fth 0 L) SRCHE T 32 T4l 205F 24 i« Bootstrap FH /M RUNAR R, il %
ZURIRFRRLN R 25, JF BT A5 53 20 R AEWF FU A2 P& T 880 R OSSO o B RN ) B9
21.9181%.

3) AR B QX Sk L TR T Ak 28 TF R A P A RO AN 2 o 5 RS B Al S T R A R B
—E W TA), s B i — A 2 0 2 AR R S Ak 2 Y s R VLS, Bootstrap VAT Hi o ikiH 4
HO:B,0 =0 . XKW, LEOEIFELRE 6T R AT AV 25 R4 a8 25 2 1A) 1 T W 2 B h A RORE. mTRE Y
JRPRAE S — 5 T Al A AT SR O 55 MR A AR “ IR B, SR RRhS ) B8 < 1o R 3 IR 58 e BN St AU
07 AR AR O, 2 AT SR (R th 75 2 g I TR AL v e 5 A0

WRIECL L8518, srtfigrat B aeis et 2 5k e, 3Tt kil as A0 E S e, HBE SRR
Il AR, MlhS5RAEREEMHEIR, HEATefrd “Ea” SR, SRS 4
WAV S RGN AN . I, ASCHRH LR G

1) gkt fizz s S, SO R &R AT S O6TR. T B, SRS a6
HALERZFNE, JfHREA M 2R IE S, a8 ahidz i b2 5 A R
Wy AN R BGE — PR L 2 52O 62F 5 5 k. —J7, SR BUERER R A
BLEL, 51 S AR S ORBROUR. 75— T, MiZEH ORI, TR AT St fi
THERNE, SRR, RS A

2) IR SL AR BIL L], RS B R R . ik A AT N, ik AR IR 7
LR, R EHE B neR e T H AT S . — T, 7 RS A ] (A ARSI ML, R e R
SRR ORISR BB L ATTEY], LG e e R . 53— Tl NIt R =
TTRAEPFIONIE, e S OGIFTAMERIEE, BB BURATIE.
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